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Abstract:

This research was carried out in Erah Research Station/ Sewida Agricultural
Research Center/ General Commission for Scientific Agricultural Research/
Syria in 2021. The aim of this research was studying the effect of combined
foliar spraying with potassium (K) and calcium (Ca) on physiological
characteristics and relative value of stability of lettuce plants under drought
conditions. The cultivation was achieved under three different levels of
irrigation (60-80-100% of the field capacity), and three concentrations of
combined foliar spraying with potassium (0-1-2 mg/l) and calcium (0-0.5-
1mg/l) compounds were applied. The results showed that the gradual increase
in drought level led to a gradual decrease in most physiological
indicators(relative water content and content of carbohydrate and proline),
and a gradual increase in water deficit and chlorophyll content in leaves. In
addition, the treatment of foliar spray with potassium and calcium led to
improve all indicators compared to the untreated plants under drought levels.
Also the result of interaction between drought level and spraying did not show
any differences in the irrigation level 100% for relative water content and
water deficit, while in the irrigation level 80% and 60%, the treatment k(2
g/l)+ ca (0.5 g/l) led to significant increase in relative water content (86.71%)
and (86.61%) and the content of proline (439.8 uM /g) and (464.4 uM /g)
respectively compared to the control. In the irrigation level 80% and 60% all
of treatments was significant compared to the control for the content of
carbohydrate and proline. While in the irrigation 60%, the treatment k(2 g/l)+
ca (0.5 g/l) was significant for chlorophyll a (1.09 pg /mg) and b (0.31 pg
/mg) and total chlorophyll (1.41 ug /mg) compared to the control. So, foliar
application with potassium and calcium had a significant effect on
physiological indicators for lettuce plants under drought stress.
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9.46 9.46 *LsD
25.9 7.2 %CV
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Can eall il o Sl calssl) ssine e ppnnd Sl o llisdly dpsdl B G 586 (3) dsasll e dan]
Glod) sine 3 cDlalaall il e isiee 48550 282l Alelee ulS %100 dfiall dand) 5 . Adbiaal) 4fisl) il
2 e sl i) aladiul %60 5 80 Gl (8 Glgpall Anas 830l (i LS o(g [d5580513.4) Gilais Sus
S (8 [Js0sS0e 439.8) cilsyll Lisina Ui (J/60.5) Cas (J /& 2) K b dalaall cilac %80 4fial) 4ol
e Aol Allaall iy cidacls o(§ /a5 Sae 134.6) dad 8 dael o300 2Ll pay clalaall 3L poe 430l
1) 5(Jd/t 1) K 5(J/805) Cas(J /¢ 2) Kb oyilelaall i %60 diall dand) 3 Loty .(%206.77) el
Jeaill ded el (J/£0.5) Cas (J /5 1)K I dlebaall cilae LS caalill lgia (o Dleladl) 4y e Lsins (J £ Ca

Letas (abaal) iy culisigpal) JIas cilagyl Saind ) (sa% Gilial) slea) G (Y ol 2 15) 30l (8 sl 35 8
s bl o Laga Dsd Gilosll B8 (AT g Cras ¢ Jslall LeisaS mpiaty LAY gLl o Jailay (o301 ol 5l
L «(Amini and Ehsanpour, 2005, 207) saill Jaws (re cibidaalls elall Comas e LAY 4106 50155 dy5lall 2u2eY)
e paldil) Gl e AleaY) e @bl pal) e dsenys bl oLl il e Jadlay oils ll edipall S5 G
dylay ADle a5 Jilially; o(Akhtar et al., 2022, 16) culall 3 (Reactive Oxygen Species) delill (musY) ¢ sl
Aksu and Altay, 2020, ) s ) Galas Saay 43l 3) clal) Ao asaalinlls sl (o) Gaadaiy ol ) S5 33L) o

(O 2) Kikleos (J/60.5) Cas(J /g 2) K aldea 80 /1 0.5 (o psmnd €l 58555005 ()lé <llas (1092
e omy sl G W SIS 8 Gl hm 285 gl A Julis Y (53 %60 5 80 dliall dadl 3 (J £1) Cas
sl Gl gyl il dgilia il cus(Manaf et al, 2017, 345) 4ssiaai ail (e Julilly g ) Jlsy (ot (3185
Rad and ) &5 «(Elhindi et al., 2016, 63) 5,55 ¢(Shin et al, 2021, 1) uall cils & gyl Ao asealisdly
Adlige Alia Gl a3 (Hajiboland, 2017, 121

Aol 8 caliall lisive 3Lsls Gl G plaaiuls lpSa) e cilall (gsina (8 2033 Bl (A ea o
Gl Cum G5V o LSl L b Aggeesaly ) (J/805) Cas (d /¢ 2) KA Aldlaal) <l %100 dfasl
(oA CDlaal (o Aygina (3558 5a Laadly ol Laiy (%33.44) dad J3 Jas 20 2L ae 5l el (%35.88)
inl dad) 8 Lghn Lygine (3958 dga 12 o1 LS aLill e Lysine 4 giie cDlaall JS cuilS %60 5 80cland 45
f& 2) K illaall cakae§ %60 dliall dadl 3 Loty Junill dad el (J /£1) Cas (U fE 1) Kb dkelaad) cila%80
) S8 ae Bl pgedIS 585 ity Sl (sinad aliasl Baad (540 dga ey Aad el (J f81) Cas (J
%80 5 100 sl clandl & g (J /£1) Cas (U /¢ 2)K I dldaas (J /£0.5) Cas (J /¢ 2)K dlees g 4t
Uy LIy LSl (syine (mia JUlls «BSY) Tk G w585 8005 Y Gl 3 ) (i
03 N laall il 8 el Sl A 30l b canadl dgay LS o(Hall, 1977) (5831 yaaliall (aliaidl
Jam 3al) cilagil Uil e le Ll Lles e Jenty (LAY Jals £ L) Jain e Jalial) 3 agadl cilpSl
analsy JUily (Sl Jiall dolee (8 agralisd) adlon Coa cclall (o8 o spullSlls 2 gnlind) )sn GllAS calgadld bl
S G3lely  Ssaall Jial) dxpal gyine Gl e asallSl Jasy LS ¢(Sardans and  Penuelas, 2021, 1)
bl 4 ) s S aalyy () 93 sl Jhall dalee 30l ady gla Nl o(Kurtyka et al., 2008, 55 )
Ol Lo 85045 ) 63 asaulisdly gl (i) ek O w31 (2017, 335) e3dke)s Manaf s gl s2a (365
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Qaglga 3ull) iyl D lalaal)
% Jasill Ll dadl) | YoculySud) | Yodanill Ll dadl) | §/Jsa5 Sue Gl gl J/¢ Ca+ K Yoigliall daudl
33.44% 513.4% (2aLal)Ca (J /& 0) +K (J /£ 0)
34.97% 128.9° Ca (J /£0.5 )+K(J ¢ 1)
35.51%" 191.5% Ca(J /¢ 1)*K(J 5 1) 100
35.88a2° 212.7;‘*; Ca (J/¢0.5 )+K (J ¢ 2)
34.48°* 271.3" Ca(J ¢ 1)*K (J /¢ 2)
(5) 98.56 32.96° (5) 26.22 134.6° (22Lal)Ca (J /£0) +K(J /£0)
(4) 102.69 35.91%° (2) 191.01 246.2° Ca (J /¢ 0.5) +K(J /¢ 1)
(1) 104.05 36.95% (3) 155.77 298.3" Ca(d /¢ 1)+K(J £ 1) 80
(2) 104.04 37.33° (1) 206.77 439.8° Ca (J /¢ 0.5)+K (J ¢ 2)
(3) 102.87 35.47%¢ (4) 104.94 284.7 Ca(d /& 1)*K (J /¢ 2)
(5) 90.69 30.33" (5) 18.97 97.4' (waLzl)Ca (J /£0) +K(J /£0)
(2) 99.85 34.924 (1) 254.69 328.3° Ca (J /£0.5) +K (J /¢ 1)
(3) 99.80 35.44%° (2) 228.82 438.2° Ca(d /¢ 1)+K(J f¢ 1) 60
(4) 98.16 35.22" (3) 218.33 464.4° Ca (J /¢ 0.5)+K (J ¢ 2)
(1) 104.20 35.93%° (4) 105.86 287.2" Ca(J/el)+K (J/£2)
1.93 91.42 *05.sp
3.3 18.9 %CV
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calaefs . s slSH Apilly @llds g lef %60 ddiad) dxndl 8 (U /£0.5) Cas (U /¢ 2) K b dlebeall cibaef Laiy
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Ay @llds %60 xnd) & (U /£1) Cas (U /¢ 2) Kb dlabeally %80 dandl b Joatll Gyt Ao el 2aLill dlales
SN FPPN

3liSyas Jubg sl (syima (& had ) (g5 28 Giliall BL aliad) Cagpda cant G510 A 30y (A ) (g5
o Loge D5 asnilisall (535 Laiy .(Sankar et al., 2008, 127) sy el Sswall Jiail) dplee Japfii sy
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)l A Balyys %010 Ay sl oLl (sine (300 () %02 S50 50l @l e agnaulindlh 85l (6]

969 Ay U

o) Gl S S siSlly Dsha sl @ s sl s sina (B assallSlly aspulisgl) Ciliras il sl il 550 1(4) Ay Jsad
k) Sgay) cigyh ca
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%daall | pafebesSa | %daadl | gafibese | %deatl | asfolis S g %oidial
: d . 0 KEED)
0.62 0.16 0.46 G
ab ab ab )+K(d /t 1)
127 0.29 0.98 a5 502
1.02 0.22% o7 | /& I)Eﬁ((j DT 100
K(J/fe2)
092 0.225¢ 0.68° K (J e
Ca (J/¢0.5
0.78% 0.18" 0.60% 1)+('fa((j ;? 2)
(1)137.50 0.86% (2)123.02 0.19% | (1)14256 |  0.66® /'ﬁ&&';g;/(ff)
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(4)124.97 1.28% (4)127.91 0.29% (4)124.06 0.98% k l)é((j/i i 60
. : . | 05K (U 2)
(2)152.71 141 (2)138.63 0.31 (1)157.38 1.09 o (O
abc abc abc ) +K (d /52 )
(1)153.25 1.20 (1)141.23 | 026 (2)156.90 | 0.9 s
0.31 0.08 0.25 *»LSD
17.8 20.7 18.7 %CV
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