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Abstract
Objective: The aim of this study was to investigate the effect of Thiobacillus inoculant and sulfur bio bacteria
on drought stress in Khatouni melon plants.

Materials & Methods: The experiment was conducted as split plots in a three-replication based on randomized
complete block design with three-replication Irrigation regime as the main plot with levels of 100, 75 and 50%
of melon water requirements and fertilizer treatments as a sub-plot with three levels of thiobacillus (without
inoculum, 250 and 500 kg sulfur per hectare along with 5 and 10 kg of bacterial inoculum with a population
of 107 bacteria per gram of inoculum).

Results: The results of this study indicate that all the studied agronomic traits were strongly affected by stress,
so that drought stress had a significant impact on all the traits. On the other hand, sulfur plus thiobacillus
reduced the negative effects of water stress and led to significant increases in total chlorophyll content,
carotenoids, number of fruits per plant, and fruit weight at various levels of dehydration. Thus, the application
of the Third level of sulfur, compared to not consuming it, increased the yield by 12.2, 24.5 and 14.8% at levels
50, 75 and 100 of melon water requirement, respectively. A significant effect of drought stress interaction with
the sulfur application was seen on all traits studied except for orifice conductance at the level of one percent.
The highest number of fruits per plant (3.1), the amount of proline (28.33 mg/kg fresh leaf weight), the average
weight of fruit (3.14 kg), the amount of chlorophyll and carotenoids (0.82 and 0.39, respectively) mg/kg leaf
fresh weight) and total yield (34 tons per hectare) were obtained in the treatment of 100% water requirement
of melon + 500 kg of sulfur per hectare with 10 kg of bioazospir 2. The highest amount of proline (1.69 mg/g
fresh leaf weight) was found in melon treated with 75% water and 500kg of sulfur per hectare with 10kg of
bioazospir 2.

Conclusion: The application of sulfur and thiobacillus can improve growth traits and increase yield in melon,
irrespective of its irrigation level. Moreover, the use of sulfur and thiobacillus in the treatment of dehydration
results in 75% of the water requirement of 500 kg of sulfur per hectare with 10 kg of bioazospir 2. It was also
observed that with increasing dehydration stress (50% of water requirement), the effect of sulfur and
thiobacillus on improving growth traits and yield declined.
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0355 1) T pF i (59 v akwliond Zuill aslo b of o 8 )5 o5 il (i y
9 (Cucumis melo L.)

Flisloc) o5 50 V(55,9 Tl s FTmle al y dssaal Ol y puls

VF e AYIYY e ol V- VY tmdl o B

Ol cagin om 308 18 (555 5LAS suStils ( SLEL asle 85 S wib ) peulind IS G2 gal Jaals -
Ol eaguiio cagin o 5953 K3 (655 5LaS suSiils ¢ Sl ls asle 85 S Hladtsls Y

Ol caguion caguiin pow 9958 8823 (g5, 9L suSmils ¢ SL2ls o sle 65 S 5Ll -

Ol g (w9538 81K (555 oL suSmily ¢ Sl asle 858 Wiyl owlis < GA 9ol ails ¥
E-mail: abedyi@um.ac.ir :4si<s J gious #

oussa

S 03053 135 50 (2T 4 (135 (555 98 5 Gusbieals 53 (e L 8B ey 0 5 slake 4 (53 Gl sSlaal
it alasl

i Al SIS i b olias JelS slaS sl ok LB Hu sud A lac S o e 4 Glale )T cpl laghigy 9 9l ge
€3OS Ol 4 susS slaslas s o3 BT L aa 000 SVO N plai Hu Ll o S Glsie 4 skl w3
Vo 50 Lalsan 5USa 5o+ S8 o SELS YO (Guslinl o8 o 5 0SS o taall) usbils 558 mlacs 4w Jols

L5 3 (B le 0 S 50 L VY nmea b SL il wle 4 SIS

oS (sosb 0 a3 S 5158 (3 Jleel 58T it mud G dalllas oy ge el)) Slis ols LS (B3 ool mlh La 438l
OB e I3 Lo slisls 55 + 08 S 058 ok Sl amdils e 3o s Slie ald (595 ol e S o oS L
s GAES 80 535 5 Biss 59 8 sme Sl (i 435 5,18 (S U 5L e wliia Hladas (il b ol GRalS, o
Ol Brms ase 4 el S K QY w0558 &€ gosb 4 il o) oS il gl o o Slae Gl 5l
Sl o3ia ol S Ve 5 V0 B0 b 5o 4w Slae Gl gam s VA 5 YF/O AY/Y il il el
deo 8 S el 5 GI05 s culaas e da s s a0 Sliis alad 5i 0 S 0 5 (SaA IS (iKes 5
050 ssie (S 53 055 poSELS s p S (e YAITY) Cdoin Olome dY/Y) 550 59 850 whaad (i 15 Sl gae
soSbac 5(S 53 G0 pUSHLS 5o psS lie (/YA 5 /AT LS5 ) a8 S 518 5 Jad LIS Glae (p oSS YY) e
¥ onpensd o o SOLS V- LKA 5o 0 S8 8 SHlS 00+ 4 0ha (of 5o wmyu Ve Hlas o (LBSA Hu (3 YY) S
0+ + 03a (o Sl a0 VO Hlas 5o (S 5 008 poS o2 poS (e V/FA) Cadsin loee Cesids el cis 4

ol cons 0 ¥ a5 T s 0 SISV - L LS8 5o 0SS 6 SIS

o3 iAo Slae Gildl 5 gad; Sl s s el WIS oo Guslinls 55 +3 S S 058 S sl 4016 S dai
G 2l S w59 VO (T S Hlas 59 G sbianls 55+ 3,858 3 5,lS 5B Glime st 5 s goleT Caliae £ g
S wie 5000 (ol oS S Gl L g o snaliie Y paee g5 Tom a SV L LUSa 5o 0 S8 o SulS 00+ Gl

(28l (aalS 0 305a 3 Slae 5 iy Sliis 3 s 9 pusblisd 5 9S8 3G (o

M550 culan (Jid 5518 arn 53T s (Ol s ) DL isasls sLaslg


mailto:goldani@um.ac.ir
mailto:goldani@um.ac.ir

1 et 6B o5 5 Sy oskeolisd il e b olyed 3,555 5t s

Sloaa 5 O 0 b dilis gl S ola,lSsl,
3 9> 9o ;’;T C_'Lm Lags Cu pde J.ALA.:L Soeal s0 43‘_)‘
els_,\:;&tui\,%;Tcﬁ_,_,_\Aﬁg.oSa@eyuﬂuui.U:
eu)‘&m‘uJ‘Sb‘Jm‘OﬂJééﬁAgM
358 e o158 Ll eat o€ Sl 5 KA @ Jeate
UL (Yo7 golasd vV Jdoladl) ola o sidus cuaal
2l 5 of olie cusgane (3525 5 535 lhae G
SIA 50 oo dalllae & st e s Sels (Jelye
oo ads dds 4 Ol sulgla plals
Sods el s 5wy gl Jalre 59 paead
Jalse cnl wiols 5 ga 5wy sl 0T 59k Hluie 4
OialS Lo e S b Hlate (EAlS oS sud Gl
YooV olhlan 5 SLSHS) wsd GlissS s Slae
A OT € olls LAl nle b dnlie Ho 0304
ol dans 5 PSlsb ad; o0 ale 4 Jyasla Sl
© ey eolel cusae (oKea bl UL
S 3hlie 538305 il oo sosrs abiie 55kl
22 48 (aml) haane G 0 gl oo i3S KA dad
&BJJ.E“T\“SOM“;J-BJI:\:JJ&GA JJ‘J b:):s‘)&
JAJ‘S-A ui-AlS ‘J & 510 J‘)S.‘.A.C,Jblzsg .\.4.:21) (5‘ adaalle
Ol S 4 Hglie @ (YOO GISea 5 S5 )
6‘}9TML&A\5QJJ).&JJJ—AMJ\)SLA&)§‘J&
S lie solol @ da B @HuslES 5 subatsl Cilual
o8 i LS s Slae a5 (olaS 135 4g S
S olidas Jo cul sad aallle 4a XX gladle b
8L {;L:._i‘ u‘):\‘ 08 833 s éﬁ.n.; C.:‘)I‘ dose oY
(Y' VY Q‘J‘S—A—& K JLA-Z:.JJ) |
G S GasS sl 6l sale G353 Jsliie 5 lalS
O Ol 5 asdiee (i selie Gl el il
Jomme i s 5 o Gl sels 3ok
o 9S8 Ll (Y00 ollen 5 loguiia) 55 oo
cund g sae b s eaic Oal 4 olS HLs paals sl

Olose 43 9SS 4S us walsd S3e Sl oS (sleplas

douds
5 S Cucumis melo e Al Loshsoa
Cucurbitaceae ssl sl 51 Sbil age ol sans
Ol s el (ulealll age J semns S o5s5a ol oo
S sl Jpane (pl 808 il 5 age slas 58S 51 (S
s30a w9 asley alie (8 558 A0 ) Gl il s b
853,55 (YN $6) cul suls Galaaial ssa 1 Ly
iS55 e 2e 5 FA L oills U sians G 5o
Oloee Blad 5115 Job 43, a5 Oliee wm s VY
Sabies s Ol 9wl Gl 5 iS55 o
20 g b g Glalsa Qld 5o 85058 (ainas
23 B YV o Slae bugio b HUSA YYFA cis
plie &3 D8 #PV 51 G Sl sl 5 Glae 5SS
084S L5 e wlg S ) phe ceds
(YN (oS delijlel) el yla
sholse (55 pge Femd b 5 ) LA IS
dgdae oud 4 1) olS anud gl 5wl S aiiua
oS (e one GBS (Y0 lSea 5 J 9eSe) S oo
Oy s 31 ol Jale abs do S g5 ((SaA
S 9 Slae bsgie g sl Olga sesl yes 5o Jsemne
S2) w83 oo (aalS w0 00 ) G 1 el)) plals
O« Alide LA IS cps 5o (Ve OLKes
slagis pimla 5 pressins )l (S Saa
dole O Bpge (Sa (V21T 50 5 5le) ol lasas
do o e BYe oS el HlalS ooy 5oy suiiS 5 gans
I8 osa 58l et 1 ples sooslaS slage) 3
«Sao 0T @l yuis slas) 3ok ) (Saa (55 el sols
sy Al sladia 5 S5l 5 S3sls8s e
GAJJJJJLQ@QJLAamﬁaJKGA*&E
el (18 ol ol oglite ol sy dlaje g 1S
Jalatlase) 05 o ol Slae 5 wid; Sl 53 (rals
slasmas Jals 4 seal glagl Lo o(Y++4 llSan
Wlas & JLaSna sy el 8 S Gt p S 5 oalll
sad Jaad (s555l8S Gias (BSal S 6l san
ol ple @bl 5 ol 9 oS gead @ ol
525 slas i o OF o Wl (EaK Hlute JBlaa
ol sad Cpllasls OF S 4, Gl )



VoV Jlo /F o)lad ¥Y Al /)l a5 5 (65508 il &y puts

shle sesl Ol yy-.

sooldn cul suls (ualKV/F L A/A Sl SIAPH <o s
355 (sl sabe win calilE pus 5 L (Vo)) GlolSea
OF ) aalllas 5 Gusbunbss sla 3SL il wle
9 2t solie (A olda G385 9SS Lol an
2 @S G oS8 € uo S I8 oLl ol us,
RSB S b 3 st s a5 e o Slae e
sk Cla (555 Ml 5y s cael GBI @l e
5La (L il € el M Lo sl el 55 S35
90 5 oAl wSlee Gl 2 0SS L usliuliss
6ol (Sre Lo 0 0 mhiw L oy b g sk s
G gl Sae S0 sad Cda Sied 5 il
03 383 S aladl L (Ve v ) st o 5 abis ol
2132 sealie Cia culil Hu 0 S K ol B 5 0550
S mas 53,5 G518 o GRS b 8 B oS
el wals Hled @ cuedd Slas 9sS olyen 9SS
sud Jpans 9 Slac 5 (plie salie Gia 15
88 le Lol yan 0 S S 0558 Kas 28518 Hu el
QIS s g (9500 i b ol Gl 8 G sheals 55
Le Jlg pduss ady sla paald 5 eja sla Jle
YoV o s salby) wal aals ool pae 5506
She O 4 I8 5 (YN 1) OlKaa 5 5 palis
S 50 BE s Slae (i3 5o Guslials oS 5 53SL
S oLl Kol la
(2l lie cnogune o S calil bulbi waa sl
At ol seans o Slae (5 (sua wags (Saa (15
olie guom 5o ol O cwl eia daa 5 el
LISl alulis jglie ¢ (a3 580 cad gus,
hane aclowsls Llyd 5 05555 a5 6l el
oba oS slagi s, Sl suSe g ok Ol ol (g5
sl oS bl a3 1 uSlae (e wlg oS e

JJ‘J@‘J‘J&CA&M‘J—I&A—UJJ—L@J

Lagigy 9 3lge

gl 5 S La WA Jle Lo Glubell ol

Cose b oibedl il hal ala cu Gl el
Jo€ lassls C_).Ta B Lo sad sa s S
oS Olsie 4 olel a3, e OIS b dulas

Oolar 5 ola) ssd wsSl S s (a8 LB
el 2l 5 5 Gt sannSl sl Jals 4 0SS (VAAY
Ll 1, S PH (2alS 615 05U Jasliy oS5 58 s
JUaSb 5o Sl ghe, dilaie 5o Wil oo Galislis o
Gosrs yalic Gus o5l 5 Jslasl o132 oluS 3
Olsie & smaie o 8 K 5l aaldial 1300 s a3l 350
ralie Cda bl (Il Hskie 1) wal suls S
5 Slhas) s wlK Sal gbasSlh s plae
OupealaaSl (Ve ollKaa 5 LIS 5 VA (B
Sy Ak bag S 50 w88
€ S0 oome  XB 0 laailE)l s i
e o 5 Gaotege O uslisbiss G slag SL
OleSh b LasiSL Gol st oo Csmuns Lo o
G S pousmse s S S olls slasa o s S8
5 Soslige 53 QLS sl win Bl SO4? o) 5
s olilsw el (S 2SI G2alS s s e
Ol 5 o (2ak sealic (A JUadlelS Sl
OlSen 5 Slhad) wad 13l 55 Lap] i culls
lagosbinliss (Y+oV oLlSen o Lo, 7-1#
S sbie 4 e S8 glal ol 5 Gilus) as
RV Rt K R | Rt B K L B
LS o sud el yualic gilaaly] Lo dsla
(Yoof olen 5 olan) wdlie 30 (Sal
9 oidy SB i o goeaie 0 S K dpilin ol b
sod ISls SIE ) 4 alill (JT ulge b ol sen
sl SL 5 cusb, Sl 5o 0SS G saulannS) Jae
9 saela) @88 aalga aladl 5 s el oS
(Y V gotan
G S o s S8 uL sl aladl sladlas o
SLE 58w e Slilpe el s (T GRlaS) il
WS L g dihie Hu S PH 2 5o GRAK Cas
cule 5o 5 Aliae glie solic Cda bl ()5l
UBT Y-+ Baal) 00 S oo ol I35 canisy 0 5o
oo b (VAVY) O 5 Us s (V444 lslSea
2 oosbbies 8L S 5 S wn,lS 58k
i S WS Gi,IS (Sal gl S pH e
ool 55+ S S Hlad 4 basa e PH (alS ()50



3 et 6B o5 5 Sy oskeolisd il e b olyed 3,555 5t s

oo oeslS VP bl juala o 5 Ol el
3420 YO oldlkaa (ase Ho (bl 3850 ) (S
09 5 Sod dBEy FY g daayu Py Jlad diEs Y
Blaie aalil ujls 58 Lo mlew 5 s 550 AVA pla)
o) oo salal 3l a0l SLls K28 58 S
L Sla eua ad) 5ud (eaossd YV &0l o
So il 0 Lad g seleols 5 i duw i, galiols
deolsd 4 5 (G Ghay 0 Lod odlS b oS
O Gae Ho sae A B F ulaal & (s g9y o9 solaa
g e Bl

we,3e S a3 5l Jualas i (V) Jsaa

83055 o) S wmyu 00 VO - b 5o ol
ches 4o Jold e 58 o S Glsie 4 oS slasles
SES oSS YOl wle o) Guslisliss
Loolran o Sl e 5 il olo 0 SHLS 0 Ly ol on
03 8L Y cman b (5L il Gle o SHLS Y-
D g (B wle o S
L o (s s (5 pumie 3 S8 S8 el pe
sl wesa Ve g smaie 0SS e A s
ey 35S uskibos 8L el mis 5 us
61 0 oSS S s 58 S0 ¥ bl
Golas olie ad soliin] 0 S S 2 SHS 0 U yuns

Il Sose 4y @alS G el it S8

RV VDA
olubejl aladl Jas SIS Gluadiiis -\ Jgua
Slosle IS o3e0as Cia BBy Qis BB aaly Soslleplaa o gads asa o
y -1 -1 pH 1 3 . S| C_‘,ssl_n
(%) (%) (mg.kg™) (mg.kg™) (@ds.m% (9-cm~) 5,0l
o p
AN [ AY \Y/A Y¥Y v/o Y/ /YO
)

LS okl OF Gallal ls 5 palld 5L saslis o
ol plew g S Jualgh gulaal 5 o3
G ou g A o a5 955008 okl s s () 8 k3)
Ol paane s 5o 5l 4 (o) SLo wad suls olS
Wa S ulas g 58 G adiy 8,00 Job o sud suly
slas gl G o ol 5L Ll o e Gl s &S
slasles pla BT 5l ad o505 (Ll YO+ /V) wals
2o Jie PV ) wald slasi o 5l uliad o (of oS
59000 (00 sVO N-) BT L ws a5 (LS Lo
Al ) g3
Olose (=S 51 Gy 595 V0) el ole) Lo
Oloe g 5o sre laas WA S 5H8 5 IS Ly,
JS aSlee 5 ssme OOy besgie sl culaa
o Lo e alad o Slae (b5l sliie 4 ad duulas

V099 b alie sk 4 olal ala Gragsy o
S oo JelS 1wl Gley B GlalS (s4en 5150 555 ¥
S8 bilee G g JolS 51800 5 Guy o8 S alas)
SIS 3L allis 45 5 S 1o sS 5 5o 5 88 S sem
o — g da e 5 (_;Jl:-:\T‘;S slaslas sl Hu i
A oile b sals SALS T 5 s Jleel S
s o bl ga glaaalls Gl slasals o
5 (Y dsan) pla oo Sy e ol s oSl 5o
A 83y 805\ gkl

ETc=ETox Kc Vsl

o9 e he) 35 o Sl BT dal, gnl o
09 Sieghia) an aa e oS 3oa0 — s ETo (04,
2 ETo 5a0lie ol 83555 alS s Ke 5 (50
Dad gl Eutile et Bl o lwbl (i, el
ETc soalie aaclas 51 Gy (Y-8 oIolK0 5 55005)



3 y5 oluS uddiy 690 9 pla Cu i Sy g olSieul caulichl 9 (sluoadlil Sanily pSilis — ¥ Jgua

SOOL Olae b s ST sy, 0Silee Sl olels ol e e Isa sles
(mm) ole Lu ssh e b 590 o9 (km.hr?) (0C)
Y¥/F YY/VO Y£IVO Y/ YV/YO YA/Y Yy \4

e by oS Cpl (6l LS wsse Gl e (558
G ol 8 S 158 K S o S S5 S dhine SO
.Cu‘émua“)]o‘JJJUL‘;ua..;.ij;
e 18 535 5,18 5 US b5 Glaee 58 83101
53 (VRAY 5 call) Jllsiadd g, Gub S Jid g K
sLtga a X /Y0 ad 5,8 a3l Giabesl oLk
03098 YA+ e s b (a5 b 5Bl 51 Gy J sl
FEY FYO V- oo Jsb duw 53 B85 Y e 4 4iiSo
photonix Ar Jus) sie 538 o 5iSacal 8icus 5l soliinl b
w3 A =5l,3 (2017 Teifsanje P. P. Co. Ltd.
525 bules B bad s g, 5 S D @ Js g, s

Chl, (mg gt tissue) = 12.25 Agss — 2.79 Agas X (
Chlb (mg g‘l tiSSUG) = 21.50 Asss—5.10 Agsz X (
Chlasp (Mg gt tissue) = 7.15 Ages + 18.71 Asss X (

Wx1000

Wx1000

WX 1000)

IS aSlae 5 sud 5y (dluas 0158 b adlays )
850l (515 a8 daulae SIS o a SIS ulial
olasi 58 51 1SS 58 (slas e o sae 59 o gie (555
trslae Hlad 58 e (00 0SSk g 5 Bl
G o sgme slasd e wdtilop Gle) Lo wo S
S o 550 YO Oalse oS 51l (gl ad i olad
o3l e 8506 (S st s sl slaslas Jlac!
s Sl Ve el Ko e Ghe 000
Gob (nloon lsine 5w 053U 5 sen Salicllis 5dl 5
OolSan 5 Guits) i (55 ) el (p yasa Gl g,
(vavy
Sl eol@ial b iy, culaa ) L5, culaa
DELTA-T DEVICE LTD,) iesy o&iws
0 35) 885 LIS Lulal .t (5,8 831! (ENGLAND

Cxsc (Mg g tissue) = (1000 Agzo — 1.82 Ca— 85.02 Cy)/198% (——)

it s oline 7Y Jldial g o obel Ll
AT Sl b a3 4 a8 58 558 5 Jad 5L e (55
Voo olas 5a S 5 008 a0 a Sk /YA
el s 4 s ST s 85,8 5 (ol 5L s 5o
opalie b S 5 4 w558 5 JudslS (loee (58S
0 Llas 5o Sy 5 000 a8 5 pSGke +/YF 5 /0T
SRR Y o 35,8 5 a8 ane 5 BT Sl ws
(¥ Joua) aol cos @
oS il aas oo ol (YoVA) ghlKan o ahal ol
Shaine 83353 (55, w555 5,18 5 b 55 Gloee s
w55 4 B S 5 J8 5L Glhee S sub 0 us
G ol o 3o wmju Ve Slass o < /FF g </F )
a3 VY olas 5o 53000 psS 2 a S e +/YY < /YA
SIS L ATAY ,lKen 5 s pd il rals T Sl

Wx1000

Slais Chlp @ Jsd5,K luis Chla Laddslas ol Lo &
Jaie Cxae oS Jaig K Lluse Chlasn b sy, K
W 5 A Gsil 5o ssliae ol aaa Vb g5 5,18
el 0 8 a3 5088 s)lac (5l @il 056 05

3 Jemla slasals Guilsly da bl wlla
IMPI3(SAS L1531 as 3 suliical L ile3l ol
Laslass S5k nlis .o alasl Institute Cary, NC)
12 8 aladl ((S8) HSD (5051 Gaulad

G g gl
Laasi g3 g,ls 9 JS Jad g is

IV Joas) obioly wiaS ml & s b
ol Jalie oI5 5 puslialsita S (o oS Lol
SV 4B sS85 IS JsdulS (e olie 5 Lajles



vyy et 6B o5 5 Sy oskeolisd il e b olyed 3,555 5t s

38 8oLl Laad 535 558 5 Ladad 551 alan 51 (5 50 538
gobe (ualS dele 1) (Sulplie olpuas (s
Lol p 5o (e ga 050 ol Hu (g 5T 538 (slas 5K
S w0 GEOIS Gl Gl s sad ol (SEA (IS
5 Jbladd s (il 58) 5 a8 Sl suliial oIS Jrals
Ladud o, 5 Laad si,8 S SialS o olsU
SRS maan (Yord gLKea 5 1 sl sl e
sass HLALS 8 oK UKD 50 S3e (souamic o)l sen
A GBS (eia g3y 53 (YW GlolSan 5 saae) cul
b 5 aalicus 3l sty Jalye o (o oS i
Ao T ptn st cullad halS Sl sl 5K
o Ol sdud (ualS 5 0 oIS IS (Saislasb
Gl tel Jale ool (Y++V olSen 5 mals) ayls
s 9sadine 9 Slee (B 5 sl 5 (slag saalliasia]
salic @3lualyl b Gusbiabiss 5 9S8 35
1 S0 JsolS (lome QA5 bayl s 5o S 090 (Sane
dgdige Gly o Slae wad LAl Wil g suls inll

YooV oS 5 o)

ol sl (Kaa 1 o < GO Ll g
L OIS o 1 a3l ) oS upd e b (ol sime
Lo ol ad padis 5 S slad e o308) o 50is
) KNV
sl 5 BSly oF GhalS Gaob 5 Saa S
ol GhalS wle usd o S50 OF GRS sl
3385 S 4 ol ooy L, Gad 5L Sy
3 oLS usian o sk, € olasT 5l gl oS
B asly (oo Oll38l oS sladidy ) wd; coul oS Laddyy,
el oS S b s s wb ol O Gas
Wl 5ual3 15 ol Sl aus pola ST wls L al oyl
S laanTnd ool oo wlbiee GhalS S5 LT e
Slsine 59 e Biely w058 wailes olS i 8
) s oo (55 3 slasbali 4 s o Jad s K
OIS 53 S 638 a3 gaas Jol 5o (Y VA 1,80
2t 5 sl 8aiS 5 gans Jolse 858 0 5o (KA
et suiS sgans Jalse Sh WS e LIS G,
slas S5 S B b 5 GualS Gl e M55,

S Sl (555 o pbanaly g5+ 3,555 395 9 (55T € sl Jaliie S A (Slas o (Siue) il f g 323 S Y Jgan

oy &S 9
Ko Slae 058 bu e Oloae culaa 8 510 laas da
2 2 S S el . 00 5 ol
Sgne Oelon sless B o9 I e ZRsY e
/0¥ < [-N\™ S [ayV SRRt “f-N™ o[- YO** AR B Y Sl
ovY/¥ee Y/ove -jaNyE VAR Y/ovE o ]evEEE R Vo Y soke!
\/VY ARAY [N -[-\V [++-0 [+-¥Y ¥ sl slaa
YA/ AN A Sy <[y - [YVEE RRY o <[+ YO** Y oS
x gkl
Y/08 -/ FVEE AR [N o[ FVEE R YRR S ¥ ‘S:S“
K)
- /¥ AR NAls ofeeF [+o-¥ [++\A A e sl
YFIY Y¥/Y v/o Y/A Y\ /¥ Y-/ - e
(/) i

adlue ws o ) g e y0 0 Jladad e 5o plafee Oladae sa S S G #E g % 0S

BRI 5 o8 S 518 ag T iSan 5o 5 Gushials g3+
‘)‘Ju’uu.\.u.c)d\ c‘auJJGJLoTJLB‘}‘aMTAJ.?J‘Lg
09 8sxe slaad alS sely olaS (15 (Y Jgaa) o
2 9SSE 5 usbhalins Ll Gsume (s w5

W5 g ya 0 g0 alasd
0 B lhal (prage 3 G L9 ssae alasd
dlaas oS als las 38a5 ) il adl e o Slae
SRS ) 35S (ol oS S 3 cad g 9 85



VoV Jlo /F o)lad ¥Y Al /)l a5 5 (65508 il &y puts

shle sesl Ol YYyY¥

Grelic Cla (I8l el Laddy ;) Skl Ho axdi.
S 2 smlie S ool 5 un s Gsa
oo AS 5 (oS Gl cage o o0l B yms
9 os Loy (Yo ohlKaa 5 (SSle) wigdige
sl (595 LS (A3 DS GBLIS (V1Y) ol,Ken
o8 Alo slaad 9 Ggs Hu J S slaas EalK Gels @ls
Saa slagal o 0 S8 w0 s ad S
Gl olaad 9 G gs Hu JsenS olaad Giul 58l el LS
i J S 0
Ol )l el (San g 3 s g olaad LAl
OSas S aal Sladl so S 9 a0k L) Ho Saa
S0 Sobe dIE 5 80 8 @lo fad Sad cels
il S B 5 cnlio il ane (T Yl 4 5 o S
Jie o S slasd LualS Gl Wil oo Jolse ol S

S yale 5 590 sla S (Rl 5w se

9 98 ool s sl LEalK 5 IS Lal
s Hd Voo ‘)Lafz _.)‘ (v/\)‘c‘\}:‘ SEIR-X T alaas ‘:)f_):UL.s
© Gusbiabias + S SE Y pha Syae y 2 5o
(F Joan) wel s
Soss oo @ IeS RS al GBI E8a3 o
Jlaine 3 ehusd cuwg cwelis 5 ossie cud S
JJ.L}\S) als uI-.A[S b Sgs yd d g0 alaas U"J Gl
U:Qg:\;:' B (\Vﬂa) U‘J‘S.A.A K) u_iu .(V”V C)‘)ls.n.h
sl s sas 555 (2T S G WS GBS il s,
Voo ol o VY 51 G 5o s e alaad LEalS Eely
f)l:\:ﬁ o yd Yy (_g‘)l:\:ﬁi B ~/°\O “ b‘fi Li_-'T :)\:\3 o yd
LBl ad (B8 a5y oo s S olS o
el s 38K 098 wnI b usbinals 53 Guia
sk skt SIAPH (2alS Ll 5l o) 50 ol e

25933 9,18 (JS Jad 9,18 Slhio (59 ugleeali g + 9 S 98 998 9 Subl T ol (sHlass Slus 5 (aSiles dewlBa - ¥ Jgua

oA 59y Wy 49 0930 dluad
c3eo Shas N U Jissts St
By (mg/g FW) (mg/g FW) 595 &)l zsbw
Y/70° Jyye AIVA® ot
Lgud O X0,555 Y .
Y/a\P I¥sP YD shslises B X2,555 Voo
¥R .jyad - JAY? oigkealissd 1+ X3,555 O
o
V/20° y$d NG -
ink SrY© N ool & X3,555 Yo vay.
C C C

Yoy Iv¥ Y opbnligs 1+ X555 8ee
V/oFS Y8 - [ov* wals
V/6419 .jysde N oogenligss B X555 YO o+,
V! vy IS5 1 X355

. : oopllissd 1o X3,555 e

3RS 3 g as Slasas sl Blad 31 7Y Jlaal
o aS S Galoal Lol ol Gile)T ool olaali

@l aaygy culaa
kel Sl ool s Sl dola m G s b



yva o 18y 2l 85 GRS (595 (oshesliss el Ale b olyen 3,555 b )

L oS QOIS 55 5a VWAV olKea 5 S50

! G355 culia Gloe Gl gaia 59, (2T aS (5 Jlael
oo (i Sisosk © S ok © Bk o Lua
5 Ol s Ve olel Slas 5o gl cnlas
saaliie o 58 wim 50 0+ okal Hlas 5o T (i

yle ciilas ia g3y ool sla GSL L S us

Olde Gaoidan 5 @il LRAS ) G545 cnlaa Gl
ol BT 5l wass Ve Slad Ha g, cnlea
Y0 0S8 us,€ L gl g, enlua Gl wel cas
s il 1331 41 4 s e shanls 550 %5 S 5
Joaa) wads Lo dae solel L 5l dlsla slacs 5las

¥

0930 (159 Lo gio Oliio (59 (uglacals 93 + 9,855 0 9S 9 Ll £ glac (5 el Calaas 55 (aSilie dwwslio — 0 Jgua

oA IS s Slas g Gl gy Olyae
JS o Slae Ol Olee 8530 o5l sie oless
(that) (mglg FW) (kg) ass ol sk
aals
Yo /xe V/¥A© y/or%
O xa SSY0-
ousbials s .
YY/o° \/ox®e Y/a¥ Vool
\- XJ;; O
vy V/ove® ¥/ ¥ ouobials 55
aald
YY/AVf AT ASY
0 xs KL Y0+
ey Vo7,
[CoN ek N
YFIYY® VA \ARK
Ve xa S K0
YA/¥ \/pa? Y/R© oesbialess
aald
VEIY! \/¥e Vg
0 xs KK Y0+
ousbils s 0.7
\/ay! Ask Vias
Ve xo KK 00
VAP AZN Yl ousbials 553

Slasi 53 VP (RS 5 Gusliul 5 HESa Hu 8 SIS

35S Spme pue slas Ho ol BT 5L ws s 0
(8 Jsan) ad Jeola usbiabiss gu S8

GRS BuS GEOIE (YY) glKes 5 glosa

L 4 gl s a0 s s gae (05 2 ke 5B (TS

bugio sl oT 5l wmyu ¥ Ve Sl okl Ghals

0930 ()9 doru gis
53055 el oS SLad €S ol LS Gt g3y ol S
Golaire ok o lasles ol Ll 1 5 0SS
K ook (¥ dsan) ols Gl e e 055 bas sie
2 Ol aem s Ve Hlas S YV s e (59 Cpida
Vo5 olSa o a SelS0r s u S u K 5ol



VoV Jlo /F o)lad ¥Y Al /)l a5 5 (65508 il &y puts

shle sesl Ol \Atd

09 (Yo0Y) OlolKen 5 s Lia, il Ghaldl (ol g
5 Saa (B8 Wa S (LISl s (s, (83
Seb ad Galooy e Ol Gels WSS s
2l alsg lsime (YOA) OLSes 5 855 GEOIS
Jlael s €l gain (puus 50 9550 (s1a 8055 (5 et o S
o Jlae) b pia g3y Lo bl Gyl o] oS i
@il Glolyl Galoss Olose Olaeals g9, (Saa
(YVF) otiala 5 o (Yoo F lSea 5 S)la)
ot Jlael wmiilyo o) Gl ©,d ey LS Lo
Sl Gosbiabisd + 9SS S K 5 (Sad
RS oo Galoo sl ol 58

ol S (15 4GS Sute slagals 3 (S
S OBl Jslae S lsie 4 4S ol (g paad
slayl gy Gblia Jole S 5 el Lilas
s oslle i e e obes lacSalsl 5 canlly s
GBalS Hu O3eA mie S Ol 4 Galos O
Cral) 9ol BB GBS bl b 5wy ane 3 5 Sl
S S o S oS @ Gl a3 (VY QS
clidlas slaI BT 5 (KA (55 g8558 Jsb 5o
SLOL 1 o ik, GBS ) S aas Wil g aLS g sud
5 ol o] guies g ae Uk i3 Hu Ll .aS
2 sl salsd o Slee 5 e 31 (Ja 0T paas
i 4 abilie sladil 8 sans 4 olS (33 53 e
Lilas SluS 5 (Y0¥ Gadig)) asdipe Soate sliy
Blie 5o 15 olS ol Lo UL s cublE b (shanl
(YorF OlKea 5 gu)) S aslie olaS 1
S S S 33 L sl e G g e G158
3 S Ll o lias bia ln gLl o
Sl ) w0 oSl Sda sleae il
L B Lo galsny (Y8 Oaa 5 Islans £ Y- Y
W51 GLaKaul, Baa b ayle glodae (28 (5 yal
spdgs ole elie @ G, canl B gl
5908 Ole 5o HlEae BB uleal 5 (Y-VY (Sl )
ooy aiilan T (sl LS 5 pand 5 (lalS 5o (Saa
Ol ead (Y0¥ SwelS 5 5 05l) wpd (oo 88558
s B wlg oo 85 el GlalS gla il o

sl s bans 51 OT Qs delol (5los a5U Lol

il Al 4 KVOV @ A S N0-YF ) sse Oy
A0) a3s0n 530 solel ph 4 dallles & 8.
GBS L s e (05 Ol (e (RalS el (PO 5 A
OlEias (Yor8 GlSea 5 (sgmse) B S sols]
S oS Las gre o] 535S Iuloib Lo €S 0,8 (bL18
23 YV e 5 (5 i) sl oo GRAIS o Slae
wlge (RS Galima g sl gl ¢ oToS 23 3
Ssiee Jslos Gl islo 5 (sles pansds B8 5 el
Bhee VRS sae OO 5 ey BB, D L9
9 Lo som s e 0y RalS (Y- -Y L))
Ssay 4 oS 5 5o S adliee 50 Sl hals
059 bngio (RS (Yo Gaa 5 Sl Wi
Ly puotend 53 Susby GEAK Ll 4 W15 o 8 50
Cia o JUA) sely SK cagh, (RalS ol oS sl
yolic pobs 5 wsdioe ol buug olie solic
ORIL) was o (ralS ol alins slaalal Hul, Saas

(VY oK

oo

S oaloog Olose als plas bl wiad @l
S0 slaslas (uien s 5 okl oS Hlas 53l as
PRE QW - L PRI S S
a5 5l (e 83058 S el s Olee s Gl s
23l Gtal3) (168 GBS 3 eas & ol s (T Jsea)
o VO e B T oS (15 Jlaed b oS 55 5b
slass Jlael b 5 =3b Gaal 3 Gl g oloee olS 2T 5L
Sor oalo Ole ole] GAlide Fola o u S
6 Jsoa) oils il

S8 alE ) (595 (Rala 5o (Y4 4V) GlLKan 5 o]
Oalog Olme (SEA QIS sk Ghul 381 L wia S 5108
sane solul 3 Gus 5 Gl s wsse plEL) 0
3 ) OLKaa 5 s il (ualS gl Hlade
e 30 kel Ehe dw s b (YY GllKen
Ol spalie GialBdl (Sl alll 5 (g siiens S 05
5 Sox 80,8 LIS o oS S cud (Rl L 1
0 2V S O S s b 50 (Y4AY) ol lSen

Dl (5 ol (il b aS woS a8 ahiua



YYv et 6B o5 5 Sy oskeolisd il e b olyed 3,555 5t s

5 Erad S € BT Sl sans YY gold
ol ) Gla L3 sy mbesl Lo (Y01F) osala
o ad o Sl ralS sels of S (a8 Jlael aiis S
sk, aline Jalye Hu Gusliliad s 0 S S0
oS0 3:8a3 500 S Gloaa 1 uSlee (alS gl o3
sraie 0 S8 a SlS00 - 05, K S 0l sualie 50
oo b A Ceotde Gesliliss 5SL L sl iea
o) cdls @,d o Slae (iolnEl o S PH (nalK
(Y10 alle

Gl el S5 OF Jailly (ralS 1 (S i
2 S5 olim 1 Ji 4 € w58 o o L]
o9 1 asSlee (ualS aaiiye 5wl (oo (RAK 5 Slac
058 9 ooSlae SEalK (YN GLKaa 5 oslsle) wsls o
pac s 4 ol (Kas (TS el 5o ssae i
O 4o o« wal i dibie Ho SIE S e b,
dse Olda dlas 3 BAs (S3slend slanul s
ALS KA sule pand STl olS wd;y (olae
SoSlac g b gie ()55 8aiS (uSate (ol 5 Wby oo RIS
OLlSen 5 Siuar) wiloo (TS (15 S5 5o i3S
b (2l Sy S phaes (535 8550 Jobs Lo (Y41
GalS Lol Jals ¢ o TaS 5 31 50 & o 28l
(VAAY GloSan 5 siy) caal o Slac
2k 5L ag oSS la sulg ) salan
oia sl L w8 LIS o d Bl S las <
S5 oo 55 SSslen slaasS S8 & Gusbibiss
98525 4 el HlalS s Slae (I3l Hu (sasde (28
Sless) aalb cab Sal § Sad alg sl S
ATNY SolSan 5 e

JawalmﬂﬁauT@aaQ@mggJ:g
alS & sate TaS GBS caS ssae (D dawsie
el GEAS L ai oo GBS 4 il s30 S JS o Slae
wlge asay 4 o8 Jleel b &€ oAl Goa5 5 S
b oo palS w5l plae suelie Lis gl Lol
Loaasd 5o wlbiee ol S ghanl Jauslsy
5w glaanl Bl S ) ol suabie Qia uals
I dsane g 5 8l ualS o Slae Ho 350 9

2l 58 1 ol Jaad Gasb ool 5 g 0 sl )8 GlalS
S 4 (VY GLlKan 5 ab) WS e Sl (o oS
re pualic 5 OT el b o sl 55 4S sy oo
5 0SSl (slgar 3T callad (a8 5 olS 5L 9550
JanS Gaaldl 5o (page (B8 L gl (5l sias Gu Ly

(Yoo ¥ ohKaa 5 SK) o,ls L;_,LHT';S <

Js aslas
(Vo) owlols s Josa ml © s b
JolEie S5 5 o sl gits S K ol oS Lial &l 3
s olasne gobel Blad 51 IS 5 Slac s Lajlass ol
CialS el jiiw (Sad i Jleel ol plas s
AL+ S80S Jlael (505 oo sidi o Slae
soSlae 5y (e 5B LEAS s ol 5 e shils o
09 pusbilisd 5 0 S Lisuas S sk w0 Wl
X0 Sl 8 Eels (o] Byms aie 4 cad ¥ gl
ol 58 S5 G (S 9 Shae (gam ,u V/YE 9 VF/FA
Ciyan Cpinan 5 ol LT 5L ws e Ve VO O
B as pae 4 S ¥ e 59 Gu sl a5 5 0SS
w3 Gy samns VY/YY 5 YE/0 AF/A Giulbsl ool
il ol BT Sl s, Vot s VO & b o

(¥ Jsan)
Goo » a3 Hu (Yo0V) ohlKear 5 (g s
L gre ©F e Ll Ho oS w38 K e oA
2 solwlaS S whie halK o Slee 5 e S
5 sas ke el o Slae L Lulad a0k da e
ObSaa o JAoladl) s po el 1) 0 Slae (38
OB (Rada3 5o (Y-1V) Gl 5 gloasa (YN
aSHLS ¥V vF s Slae alS dels T oS i 5 <
03 pSHLS VAYYY & sy N - okl o B o
OlolKan 5 olaly o 8 wmyu Fro okl o L<a
OIS 8355 s 21pS G S s b (YY)
3 8sxe 05y buugie (BAIS Giely of oS (1 W S
GABaI 50 (YF) GKea 5 K55 asd o 0 Slae
bl sel olaS a8 WS IR ik sy,
Voo olel 5o LS 5o A SIS YRVYY 5l Slac
59 SBSa 5 a SELSATYOV € ol (BT Sl was o



VoV Jlo /F o)lad ¥Y Al /)l a5 5 (65508 il &y puts

shle sesl Ol YYA

u-.‘Tq“S ot Jlael aS uls flas jala (ha o35 mli
sLS s Slae 5 35058500 o ad; (LalS s ol sen
5B e s ase Sliie s4an S 555k 4 9
o153 0l (b 3l Lol il (s 5ls e (palS oTaS i
8L +3 88 5 58B cal ol Hsb o
wal a8 Hlas (pl a8 5 @d 518 Gu sl 55
s 1 olis s Slae Gl olol i sl i
Ol o 4 g Sliio (ghan (iuliil &iely 5 audiay
Al gl g, culua
So9 Sl QIS g s GaSage 3 S
OT L i cat ol€ S canl planiy] 3 5 LaawuslSe
OLaLS (ESIy s canad Lo (130 a5 5 95k o0 4al 50
2 Lo bl b a3 (S Jalse 5 S
sasls slaclua RS 5 e Glagis oy jae
Sl 5o5laS Bl 5o (Bob Sl ad salsa sl
oo sbelis (Fen 8L+ (a8 58 8 S ) saliial
Bl55 oo (et slag S sla 4 alias glackle 5o
SIS buld cad s Slae Gl e 585 i

adl Gals

Sl Seslpea
Jshee b (Aae Slia 511108 Gulpe 5 a3 L
ol maasllae Gusige Clia s ala cu S e5ua 4o 5e
55 $ooslES slga s)lal celyh i gaaal
6ok OBasSs Ol eSS 5 GagS Lo 1) e S als

.JSJ}A:\

iS5 S s
JJ\}A‘;C‘)JC)‘AJAJ‘JL)L.ZIJ‘)‘A‘AMJ} @\:u
o oaid £ 558 o Jlael 530 cad cad 4 dallhs
al_am‘;La:L;J_,c;‘,b@M;\&.TﬁSJﬁﬁs‘,ﬁ
+ J;; JJ.}J‘S u_'q‘).la :)‘ AR O Bose
Loy alo cual€ 1y of (a3 ave o3l Gusbils g3
w55 5,8 (S U85 Gl clia Hlspae Sl
Ol 3 50 1) (page LB 8510 (55 9 Bsr 5o 8 e wlaas
66)3]919@4‘4@T‘ASJ1:$AC‘9&4JJJ)S.‘AC
w wSlae Glae gamod VA 5 YE/O AY/Y il
S shisn T3 50 0+ £l 5o i
QLLA‘ALA:XJ;;J#JLSJL;JIAUMJM‘H
S o 5o @050 anlaa Glhee Sa 4 s o se
(Y/Y) Ggs 0 8 sa0 oluad (i 3 ss Hlo S wus o
B85 pRAS 5 p S e YAIYY) Galss oloee
Oloee (poSsLlS YIVY) ssme GOy bsie (S
pS slae /YA 5 TAY G 3 4) aB sS85 Jdso
(OUSa Lo YY) IS0 Slae 5(S5 5 000 p S6lS
pSOLS 0r s+ a3ioa (ol Bl wasu Ve Slas o
Coens 4 Yomee sl on a SOV Lol 5o s S8
059 #0552 a8 lae VF) s s O iy el
Qe + b:):;‘).a L&'ﬂ :)‘.::3 MJJVO JLA;\S BE (S_).})S
Vompesilon a Kol Ve b olSa Hu 0 S 4 Sl

ol Cuwy

ouldiul v,y 90 C...Cu

Abd El-Aal FS, Shaheen AM, Ahmed AA and Mahmoud AR, 2010. Effect of foliar application of urea and
amino acids mixtures as antioxidants on the growth and yield and characteristics of squash. Research
Journal of Agriculture and Biological Sciences, 6: 583-588.

Abdel-Mawgoud AMR, Tantaway A, Hafez MM, Habib HAM, 2010. Seaweed extract improves growth, yield
and quality of different watermelon hybrids. Research Journal of Agriculture and Biological Sciences,

6:161-168.

Abdou A, Soaud AA, Al-Darwish FH, Saleh ME. El-Tarabily KA, Sofian-Azirun M, Motior RM, 2011. Effects
of elemental sulfur, Phosphorus, micronutrients and Paracoccus versutus on nutrient availability of
calcareous soils. Australian Journal of Crop Science, 5(5), 554-561.

Abduljalil C, Manivannan P, Wahid A, Faroog M, Somasundaram R and Panneerselvam R, 2009. Drought
stress in plants: a review on morphological characteristics and pigments composition. International

Agricultural and Biological Sciences, 11: 100-105.



Y4 et 6B o5 5 Sy oskeolisd il e b olyed 3,555 5t s

Agricultural Statistics, Volume I: Crops (2018-2019), Ministry of Agriculture Jihad, Deputy of Planning and
Economics, Bureau of Statistics and Information Technology.

Anjam SHA, Yuxie X, Chang Wang L, Saleem MF, Chlei W, 2011. Morphological, physiological and
biochemical responses of plants to drought stress. African Journal Agricultural Research, 9: 2026-2032.

Ansori A and Gholami A, 2015. Improved nutrient uptake and growth of maize in response to inoculation with
Thiobacillus and Mycorrhiza on an alkaline soil. Communication in soil Science and Plant Analysis, 46
(17): 2111-2126.

Aran M, Abedi B, Tehranifar A, And Parsa M, 2017. Effect of drought stress on some morphological and
physiological characteristics of three grape (Vitis vinifera L.) cultivars. Journal of Horticultural Science,
31(2): 315-326

Attalla AM, Attia MM and Hoda S.A. 1999. Effect of some NPK fertilizer on ‘Zaghloul’ date palm cultivar
yield and fruit characteristics. Proc. The International Conference on Date Palm. Assiut, Egypt, 223-235.

Aydin A, Kant C and Turan M, 2012. Humic acid application alleviate salinity stress of bean (Phaseolus
vulgaris L.) plants decreasing membrane leakage. African Journal of Agricultural Research, 7(7): 1073-
1086.

Baligar V., Fageria NK, and H ZL, 2001. Nutrient use efficiency in plants. Communication in soil Science and
Plant Analysis, 32, 921-950.

Bamiftah MAO. 2000. Effect of potassium fertilization and bunch thinning on the yield and the annual of
leaves and flower clusters of ‘Zaghloul’ Date palms. Horticulture Section, Agricultural Research Center,
P.O. Box 9041, Fax (+967)5403187, Seiyun, Hadhramout Governorate, Yemen.

Barzegar T, Delshad M, Majdabadi A, Kashi AS and Ghashghaei Zh, 2013. Effect of water deficit stress on
growth, yield and some physiological indices of Iranian melon. Iranian Journal of Horticultural Science,
42(4): 357-363.

Barzgar T, Parkhide J, Nekonam F and Nikbakht J, 2018. Investigation of growth, functional and physiological
reactions of some watermelon masses to dehydration stress. Plant Biology of Iran. 10 (36): 73-88. ((In
Persian).

Bates LS, Waldren, RP and Tear ID. 1973. Rapid determination of free proline for water stress studies. Plant
Soil, 39, 205-207.

Benesova M, Hola D, Fischer L, Jedelsky PL, Hnilicka F, Wilhelmova N, Rothova O, Kocova M, Prochdzkova
D, Honnerova J, Fridrichova L, and Hnili¢kova H, 2012. The physiology and proteomics of drought
tolerance in maize: Early stomatal closure as a cause of lower tolerance to short-term dehydration PL0S
one. 7: 1-17.

Besharati H and Heydarnejad S.F, 2011. Investigation of sulfur oxidation and release of some nutrients in
calcareous soils of Kerman province... 12th Iranian Soil Science Congress, Tabriz. 3-5 September 2011.

Besharati H Khavazi K and N. Saleh-Rastin, 2001. Evaluation of some carriers for Thiobacillus inoculants
used along with sulfur to increase uptake of some nutrients by corn and improve its performance. Plant
Soil Science, 92: 672-673. (In Persian).

Bharathi C and Poongothai S, 2008. Direct and residual effect of sulphur on growth, nutrient uptake, yield and
its use efficiency in maize and subsequent greengram. Research Journal of Agriculture and Biological
Science, 4(5):368-372.

Botella MA, Cerda A, Martinez V and Lips SH, 1994. Nitrate and ammonium uptake by wheat seeding as
affected by salinity and light. Journal of Plant Nutrition, 17(5), 839- 850.

Bray EA, Bailey-Serres J, Weretilnyk E, 2000. Responses to abiotic stresses. In: Gruissem W, Buchannan B,
Jones R, eds. Biochemistry and Molecular Biology of Plants. Rockville, MD; pp. 1158 1249.

Cabello MJ, Castellanos MT, Romojaro F, Martinez-Madrid C, and Ribas F, 2009. Yield and quality of melon
grown under different irrigation and nitrogen rates. Agricultural Water Management, 96: 866-874.



Darabi M, Dashti F, Gholami M, Mosadeghi MR and Mirfattah, M, 2011. The Effect of Drought Stress on
Yield and Some Characteristics of Morphology and Physiology of Leek. Iranian Journal of Horticultural
Science, 24(1): 95-103. (In Persian).

Delshad M, Barzegar T, Kashi A, and Haghbin K, 2013. Effect of fruit storage on stem on qualitative and
quantitative characteristics of two Iranian melon populations under normal and water deficit conditions.
Iranian Horticultural Sciences, 44(2): 169-178. (In Persian).

Delshad M, Barzegar T, Kashi A, and Haghbin K, 2013. Effect of fruit storage on stem on qualitative and
quantitative characteristics of two Iranian melon populations under normal and water deficit conditions.
Iranian Horticultural Sciences, 44(2): 169-178.

El-Shazly SM, Mustafa NS and Ei-Berry IM, 2014. Evaluation of fig cultivars grown under water stress
conditions in newly reclaimed soils. Middle—East Journal Science Research, 21:1167-1179.

El-Shazly SM, Mustafa NS and Ei-Berry IM, 2014. Evaluation of fig cultivars grown under water stress
conditions in newly reclaimed soils. Middle—East Journal Science Research, 21:1167-1179.

Farhadi A, 2003. Application of polyethylene mulches and irrigation methods to reduce water and sand
consumption in crop plants. Eighth National Seminar on Irrigation and Evaporation Reduction, February
27-28. Shahid Bahonar University of Kerman.

Gong H, Zhu X, Chen K, Wang S and Zhang CH, 2003. Effects of silicon on growth of wheat under drought.
Journal Plant Nutrition, 26: 1055-1063.

Hamedi F and Jaefari H, 2007. Investigation of the effects of sulfur consumption, Thiobacillus bacteria and
manure on guantitative and qualitative properties of canola. Proceedings of the Second Scientific-Applied
Seminar on Iranian Oilseeds and Vegetable Oils, 113 - 117. (In Persian).

Hamzehi J and Babaie M, 2016. Response of morphological traits, yield components and yield of pumpkin
(cucurbita pepo L.) To the integrated management of irrigation interval and nitrogen fertilizer. Electronic
Journal of Crop Production, 9 (4), 17-35. (In Persian).

Heydarian N, Barzegar T and Ghahremani Z, 2017. The effect of water deficit stress on growth, yield, fruit
guality and water use efficiency of some native melon populations of Iran, Journal of Agricultural Crop
Production, 19(2): 287-302. (In Persian).

Hitsuda K Yamada, M and Klepker D, 2005. Sulfur requirement of eight crops at early stages of growth.
Agronomy Journal, 97: 155-159.

Reputable meteorological site at: https://www.worldweatheronline.com/

Janzen H and Bettany J, 1987. The effect of temperature and water potential on sulfur oxidation in soils. Soil
Science, 144: 81-89.

Kaya M, Kucukyumuk Z and Erdal I, 2009. Effects of elemental sulfur and sulfur-containing waste on nutrient
concentrations and grown on calcareous soil. African Journal of Biotechnology, 8(18): 4481-44809.

Khalil SE, Nahed G, Aziz AE and AboulLeil BH, 2010. Effect of water stress and ascorbic acid on some
morphological and biochemical composition of Ocimum basilicum plant. Journal of American Science,
6: 33-44. (In Persian).

Korkmaz A, Uzunlu M, and Demirkiran AR, 2007. Treatment with acetyl salicylic acid protects muskmelon
seedlings against drought stress. Acta Physiologiae Plantarum, 29: 503-508.

Krasensky J and Jonak C, 2012. Drought, salt, and temperature stress induced metabolic rearrangements and
regulatory networks. Journal of Experimental Botany, 63:1593-1608.

Lawlor DW and Cornic G, 2002. Photosynthetic carbon assimilation and associated metabolism in relation to
water deficits in higher plants. Plant, Cell and Environment, 25: 275-294.

Madhava KV, Raghavendra AS and Janardhan Reddy K 2006. Physiology and molecular biology of stress
tolerance in plants (Eds.). Springer, printed in Netherland, 15-39.


https://www.worldweatheronline.com/

YT et 6B o5 5 Sy oskeolisd il e b olyed 3,555 5t s

Mahajan S and Tuteja N, 2005. Cold, salinity and drought stresses: An overview. Biochem Biophysical. 444:
139-158.

Makbul S, SaruhanGiiler N, Durmus N and Gliven S, 2011. Changes in anatomical and physiological
parameters of soybean under drought stress. Turkish Journal of Botany, 35: 369-377.

Malakouti MJ, Baybordi A, Lotfolahi M., Shahabi A, Siavoshi K, Vakil R, Ghaderi J, Shahabifar J, Majidi A
and Jafarnejadi A, 2010. Comparison of complete and sulfur coated urea fertilizers with pre-plant urea in
increasing grain yield and nitrogen use efficiency in wheat. Journal of Agricultural Science and
Technology, 10:173-183.

Margarita M, Crosby KM and Eliezer S, 2002. Differential gene expression analysis in melon roots under
drought stress conditions. Subtropical Plant Science, 54: 6-10.

Mousavi SF, Mostafazadeh-Fard B, Farkhondeh A and Feizi M, 2009. Effects of deficit irrigation with saline
water on yield, fruit quality and water use efficiency of cantaloupe in an arid region. Journal Agricultural
Sciences Technology, 11: 469-479.

Narula N, Mishra MM and Vyas SR, 1972. The effect of Thiobacillus inoculation on alkali soils. Indian
Journal. Agricultural Chemistry, 7(1): 85-87.

Nasri M and Khalatbari M, 2016. Effect of Thiobacillus and Sulfur on Yield and Biochemical Properties of
Corn Maize (Maxima Hybrid) in Under-Irrigation Conditions in Varamin Region. Journal of Crop
Physiology, 8 (29): 89-103. (In Persian).

Oliviera-Neto CF, Silva-Lobato AK, Goncalves-Vidigal MC, Costa, RCL, Santos.Filho BG, Alves GAR,
Silva-Maia WJM, Cruz FJR, Neres HKB and Santos Lopes MJ, 2009. Carbon compounds and chlorophyll
contents in sorghum submitted to water deficit during three growth stages. Science and Technology, 7:
588-593.

Orman S and Kaplan M, 2007. Effects of elemental sulfur and organic manure on sulfur, zinc, and total
chlorophyll contents of tomato in a calcareous sandy loam soil. Journal of Soil Science Society of America
55: 85-90.

Per TS, Igbal M, Khan R, Anjum NA, Masood, A, Hussaina SJ, Khan N, 2018. Jasmonates in plants under
abiotic stresses: Crosstalk with other phytohormones matters. Environmental and Experimental Botany,
145, 104-120.

Pew WD, and Gardner BR, 1983. Effects of irrigation practices on vine growth, yield and quality of
muskmelons. Journal of the American Society for Horticultural Sciences, 108: 134-137.

Ravichandra P, Gopal Mugeraya A, Gangagni Rao M., Ramakrishna V and Annapurna Jetty Y, 2007. Isolation
of Thiobacillus sp from aerobic sludge of distillery and dairy effluent treatment plants and its sulfide
oxidation activity at different concentrations. Journal of Environmental Biology, 28 (4): 819-823.

Reddy AR, Chiatanya KV and Vivekanandan M, 2006. Drought induced responses of photosynthesis and
antioxidant metabolism in higher plants. Journal of Plant Physiology, 161: 1189- 1202.

Refaie KM, 2003. Studies on controlling soil moisture within root zones to minimize water loss to the
surrounding environment. M. Sc. Thesis, Institute of Environmental Studies and Research, Ain Shams
University Cairo Egypt, pp 85-89.

Rezapor A, Heydari M, Galoy M and Ramrodi M. 2011. The effect of drought stress and different amounts of
sulfur fertilizer on grain yield and yield components and (Nigella sativa L.) osmotic regulators in black
seed medicinal plant. Iranian Journal of Medicinal and Aromatic Plants Research, 27(3): 384-396.

Rezapor AR, Heidari M, Galavi M and Ramrodi M. 2011. Effect of water stress and different amounts of sulfur
fertilizer on grian yield, grain yield components and osmotic adjustment in Nigella sativa L. Iranian
Journal of Medicinal and Aromatic Plants, 27(3): 384-396. (In Persian).



Rezavanimoghadam P, Amiri MB, Seyedi SM, 2014. Effect of organic and biofertilizer application on yield,
oil content and fatty acid composition of sesame oil. Iranian Journal of Crop Sciences, 16(3): 209-221.
(In Persian).

Roshan B, 2002. The Effect of Super Absorbent Polymer on Quantitative and Qualitative Increase in
Agricultural Products, Second Specialized Training Course, Agricultural and Industrial Application of
Super Absorbent Hydrogels Iranian Petrochemical Polymer Research Institute. pp 147-157.

Safaei Z, Azizi M and Aouei H, 2018. And the judgment of race, g. Effect of irrigation intervals and natural
anti-transpiration compounds on morphological, physiological traits and Seed Water Productivity Index.
Journal of Horticultural Science, 32(3): 371-382. (In Persian).

Salimpour SK, Khavazi K, Nadian H, Besharati H and Miransari M, 2010. Enhancing phosphorous availability
to canola (Brassica napus L.) using P solubilizing and sulfur oxidizing bacteria. Aust. Journal. Crop
Science, 4: 330-334. (In Persian).

Sarker BC, Hara M and Uemura M, 2004. Proline synthesis, physiological responses and biomass yield of
eggplants during and after repetitive soil moisture stress. Scientia Horticulturae, 103, 387-402.

Sarker BC, Hara M, and Uemura M, 2004. Proline synthesis, physiological responses and biomass yield of
eggplants during and after repetitive soil moisture stress. Scientia Horticulturae, 103, 387-402.

Saruhan Giiler N, Saglam A, Demiralay M, Kadioglu A, 2012. Apoplastic and symplastic solute concentrations
contribute to osmotic adjustment in bean genotypes during drought stress. Turkish Journal of Biology,
36: 151-160.

Sensoy S, Ertek A, Gedik I, and Kucukyumuk C, 2007. Irrigation frequency and amount affect yield and
quality of field grown melon (Cucumis melo L.). Agricultural Water Management, 88: 269-274.

Shabani G, Khoshkho SH, Khorami M, jafarzadeh M and Akbarabadi A, 2016. Effect of sulfur and
biofertilizers application on yield and yield components of linseed (Linum ustatissimum L.) Agronomy
Journal (Pajouhesh & Sazandegi), 108:35-42. (In Persian).

Shao HB, Chu LY, Jaleel CA and Zhao CX, 2008. Water-deficit stress induced anatomical changes in higher
plants. Comptes Rendus Biologies, 331, 215-225.

Shao HB, Chu LY, Jaleel CA, Manivannan P, Panneerselvam R and Shao MA, 2009.Under standing water
deficit stress-induced changes in the basic metabolism of higher plants— biotechnologically and
sustainably improving agriculture and the eco-environment in arid regions of the globe. Critical Reviews
in Biotechnology 29(2): 131-151.

Simsek M, and Comlekcioglu N, 2011. Effects of different irrigation regimes and nitrogen levels on yield and
quality of melon (Cucumis melo L.). African Journal of Biological, 10(49): 10009-10018.

Solhi M and Derakhshande E, 1999. Investigation of the effects of sulfur on the ability to absorb trace elements
on apple trees in Isfahan, Abstract of the articles of the 6th Iranian Soil Science Congress, Ferdowsi
University of Mashhad, 167-176. (In Persian).

Tayebi A, Afshari H, Farahvash F, MasoodSinaki J and Nazarat S, 2012. Effect of drought stress and different
planting dates on safflower yield and its components in Tabriz region. Iranian Journal of plant physiology,
2 (3): 445- 453. (In Persian).

Vaziri ZH, Salamat A, Ansari M, Meschi M, Heidari N and Dehgany Sanych H, 2009. Evapotranspiration
plant (water consumption guidelines for plants) (Translation). Publications of the National Committee of
Irrigation and Drainage, printing, Tehran. (In Persian).

Wajid A, Hussain K, Magsood M, Ahmad A and Hussain A, 2007. Influence of drought on water use
efficiency in wheat in semi-arid regions of Panjab. Soil and Environments, 26: 64-68.

Zineley N, Delshad M, Kashi AS and Haghbin K, 2012. Effect of Water Stress on Yield and Some Qualitative
Characteristics of Three Genotypes of Darnbo and Cantaloupe of Iran. Iranian Journal of Horticultural
Science, 43(4): 403-410. (In Persian).



