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Changes in Photosynthetic Capacity of Seedlings of Some Tomato
Landraces in Drought Stress

T )9 pS1 0z 9 5 0315 G awan Sa> dumw 338 b e bl F (B Lico JunolS oy g Ao

° .

3 OLE )lal (KBar S (o)l 4590 95 5 Comex VWV (sitwgid Cud il p (Sas 5 S obs)) jolateds
59y S (b (s7gid o)l sla pis Wg) 5 @il (Vi) oY St o505 udS e 3 9 (SO LT Al
A odpziws (OJIP cs) Judg 15T il js2ld slall (gladasd 5 JUT Lawgs (ol o Sas 5l ) (g ol adad 51
=Sy 3550 o sl & 9 S JUasl (Fw/Fo) (g jeiie (ol j92ld iy sloas Ll polie a5 ol ()LaS loazes
205 LS 5 Pla) iz ol 3 5 ,Shos (asLi 5 DPo L Fy/Fa) 55 (6,53 s (s0533l55 )5 aiiis «(ETO/RC)
5 TRYRC) 555501 533,5 olieo (ABS/RC) (aiSTy 3850 5o sl &1 55 i olieo sloasls 5 pals Sas o5
5 boaaax o ldl g gals polie bl Lildl gl o DI/RC) STy 55 00 2 sljl 4 eads BM1 (5550
Gl gy 0y50 il LS o Sis 4 Jost zalaw )0 Dol cumsilis a5 sg Sglate calize slaglaal g0
lrasmas ails se5 wals (lS Ll asls polie 10 (65068 Oglds J et (LS aS ol Lis oo es bass
G5 oo 5 403l 1y (85 4 (5320 olfis bl b La o (sl bl by (o B, B 5 o oS aallns 0
s osls 4 525 lyn 5 ol el 4 (55,8 458 S 350 6l
135 688 e b (Je39)1ST (il 9213 liandogid piinsid Cae s i glS slo0]lg

4odio

3 oln! pew sy 9500 Hledids Sl mte GRS 3l (S Solanum lycopersicum L. ole pb L (55,845
537 ofsen Jlo 5 (SipersS o fim 00 5 oarles P 30 s b olal o wnsie o5 (S arsS Sle ads
SeeS 5 g baimalug (gome dlge 5l Ly gl 51 (o i (nl (A) Sl 039 ez 3 oS ulgs 528 ot
Ceol 0391 ez poslpms 53 S ilemmr ol 5 GRRs5 E309 olsen (o] ol Cumnl Cle 4y g 035 oS K]
g 039 e (SAS 5 5y aille (as laiis 4 (LS Gla garme i aile j (K BaxsS ailiso,el (1Y)

9 (A ! SgmaS i (Sim 0 Slas casalS Jolge o 51 (YO) aby oo ialS Sols a1 gmas Loyl o le o, Slas
ailoygl> 0 o5 4 ez bl 5l g)laws ;o olie ol wagd 5 GlalS ed g 0d) caiiSogamme Jele (s odizey

QUAITE by 2, QUF/A il o b -)

ek @l g (65,9laS pole olSails (oS a5 ouSasly e (slad 5 SLEL pole (waige 098 ledils 5 58 Gmiile od e Y
(AL o 0aSails e (slab 5 Ll pole (cmign 09,5 lolinl (ol 8 oKl plow gl o n (SLEl pole 05,5 loliul (5T
el 5 65,9LaS pole olSasls «(el)) pole 0aSails (Lt (cwiign 9 psle 098 Jholiwl y (IS (ol lin g (55,5laS psle olKails
Olpl sl sab

(kambizmashayekhi@gmail.com) : 555 xSl s ¢ Jghame odinsgs


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.14.5
http://journal-irshs.ir/article-1-463-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.1.14.5]

OHlEen 5 (lpsges

Sl slogiagsy (VY wbloe Sglite olS (gge5 Al o 5 (i Sl @y i 3,Shae alS Gl 95 o0 Dgmae
V) sl o planl (K paz s alisne pl5)| Soslod o0 o Sajslynied o Sy p (S 85 Sl oy kit
g e 20l 5 5 led Gialil Cos O 0guaS 0L (55 a5 amo e ol la g ol gladmis (YO 4
ol 5 olS el 5 able g asy, i (s oS OF Jeily eyl oy, (F95E5 ized wedie
5 adyy Ul (el 5 O s s whise 20l S O Jeily ((SijdazsS (oo alose g o GRIHL lse
5 Selalie cloan] b 4 o] KpamsS oS 1 (T+) sl Sy &y o] JUil (gl ablos canglin Lialiél 5 ol i
(Je2o s cole (Sl g Lad d3ea5 (lidl o) 5wl pdlbeaS p wig oo (Sad 25 ST 0 (Kol b
QOV) 30,5 oS 5,8lee g o, malS Coles )0 g jiiwgid hals 4 e

Sloalas; cole dasyy, Wlie (F03i5 ool (Stimgid phew iz ot p b b (Sis 4
Clld 2alS carge ol (nl & Sjluos axlye JSie L1y 53 )58 e SLE (028 enSTes Sl g (s mgid
Srgid G iSly )0 cape A A5 93 6)8 e shaetme GBS I il )3 (V) 955 (o0 olS (g
el 5 amsgn s 25Ty o5 cpl & 85 a5ty olfios 3 iy sl o0 slae Slo S 4 (lalS
oy o a8 wlasly Lo () o) Kea g Boureima (Liwl, faed 0 () 99 oo LS o' 5,55 (Failosl JSiw 5
Yo 5l (Ko a5 el el (rie Slo i 4 S )58 e &) S 93 ()90 e (6 kg8 T (y9,n81 L
055 e SRS Ablgn 5 (8195 i 53 09U 538,55 Ol ity 5 WSS S92y i Conml ]
25 PS5 655 (SF9I05k s 0528 Jl 0y iz b 5 55 6595 @i & e ol ) (S (25 alor ]
byt 5 Loy & psmns i G55 5551 5 (8t e S350 59 45 Wigh e (8 5tsi 005,250 JUE s
Frgd (IS Glie sl (paPlh igts 50 9 iSUl Gl wad el slagiagn eleln (F 5 1) 28, sals jue
20Ol ) Frgid wld Eudsl g 09 iU b Gliee (eSS ((Ldg)lS (il jgtld (5 S ojlail &S () 5boey sl oo
Sgleed (Al o (V) pregid adyl slaiaSly QUL plgear (Ldg IS el ygtls 05 (som 51 TY) S5k o
P S8l 58 g ol 2yl Slkes o5 wil o (segid oK o Il Gl yeis (0500 patie lp yine
el laaiss Joxite 5 ulus laglBoly oluled 5 6 80L58 sl ojg5el (F) 005 o0 &j50 (loj (2525 50
b el oud oslitl calizes (e latss 25 (A) Sajglenind 9 (V0) (JoSdge (V1) (londiin s iz slahs,
Ggy 0 S5 3 lse @ azgi bnlply s aBRnll o Lilid g ol ol skl bats, cal sz
hee Sl & Joxd o bt Gl BolE 6,558 Slp 50 5 e B9, Ol JedgylS uil,5il
Lo,S «(F) ik olga spxaS C(VA) (60 A5 Ll o ol STy anlline (gl «Jlio olyic 4 an] oad slgiiun,
03335 oolitul Judg IS il jg8ld (29, 51 (A) Lop (25 5 (V) 5 V) (S22 (07) (b PH (B 5 ) 56 (T 5 V)
g 039 pladhbl lasme 4 (alS ()5 5le (e (b))l (T Slaiel BB Jlne S (§5gi Condy (o p @Bly 50 o
Gigsy ol (1) 00 Cuss 4 (lo)S 285 j0m 5 aleerdyd L 50 by 0590 50 Sl (g e ol
Jed9,5 (il jo2l8 5 (grmgid sl el eyl @b 5l ey g 59, V (b (Kb (i Sl ) Ban b ol
205 L2l lazals al> o ;0 ()15 45558 99 5 (K542 55 At Cumax VY 0

Wesigs g 390
5 WIS 0 VWA Lo jo Ginlojl onl ((Sis i 4 (K5 slacarer (B azelS Guly (o p jshite @
AYY g e S9aome 0B 45595 93 .y plowl (lyes oRails Gl sl s 5598 laaaSTly o ymwgid ool
A5 WYl esiigpslanz (S8 azsS Comex W Geizes 5 (U5 «650slaS ime laolSig ) 5l oad )l ,3)
(eelyg (Ol e 0 09,80 Gl wolaile ST s S ey g )le (S i eyl (IS lnl Al
bozo b olas sl g (39,5 olostee Rlgl 5o by () Jguz) w3 )13 asdllas 3550 Gl )l o )alias ol

Electron Transport Chain (ETC) -v Photoinhibition -\

\id


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.14.5
http://journal-irshs.ir/article-1-463-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.1.14.5]

e P sloazalS giiingis Cod, b gl si

ol el VY Gl 4 bl as aias g0 5 oad cunS Al o (VY) oV, eSS oS
e Cashy 8 5yl s a0 YEITY slos o bl 5 GlalS was e (V¥:)) cq¥ i SbcaysS'sS
s L) b axlSsa oliE Jolme b atin ;0 b S0 g Jgeme Ol b atin o b g0 GlalS Lol aas eols b, 0+
Jss b o] ool 45 canls HlalS winds poad atws 90 4 GlS s Sy gy aleye 45 08,5 g0 (clile
Sl o & il e S s 4y 42 S St 43 T 5l 5 55 05 oL 5 3 plol i
50 9 (NP axsS Al a5 550 5 Cunex VA olt bajlens 20 5 12l 1SS ez b (Bolas LS ok 4 b JB o
g (ke wlad 5 (s)leD) (Sl

a boye oolidonndy 5 (Spdoms) Sl oy sln (Ueds)lS oilojsils Wl (slabind 5JUT) OJIP cos
Vo oSiws a5 a4l drwgd lo> oS p ;0 PAR-fluorPen FP 100-MAX oo 5l ooliwl b 93 (5,88 piunpms Coridg
(S, 50 ke 5lam ol anlxe 15 5 GlalE jo we g wals el o pe wsg eud S5l SOLL 0 adds
al o )3 il 928 ol ((Fo) ailis e 0 55 i 5L 55 (6558 s T (2T 3550 (aled (285 il j92l8 4
Slye pled 58y uilu,g2ld aiiin g (1) 4l Joo Pr loy 0 T al> o 0 il jgtld ol o(Fr) 4l o ¥ 10 ]
it o2 (V) it byl B (Fun) sl S0 b el oo Y g S5 4t 59 55 s 25Ty
by g2ld i oY alal, VD T lauly oo o o 50 oo pustin uils j52l8 () adaly V) T daly 0 al> 0 1o (s
Ol «Plins) (55, @iz o, Skes azls (¥ alayl, @po b Fu/Fw) 50 5,5 pls 2L diiin «(F/Fo) (oo it
(0 alal; TRIRC) 2STly 55 50 po il 4 (9 58U (585 Gliee (¥ abal ) sAABS/RC) (2Slg 55 50 50 il @y i
(¥ abaf, DIVRC) 2355 55 po 55 (sl & o U1 55,51 5 & alad, ETYRC) 25Ty 55 0 5o sl 55,580 i
YY) o plsl V(5,9 PAR-Fluorpen 1381 o 5 51 oolaiwl b badwlbore ol dsloes

Slr (G5 1 2all) (o3 wald o (Fhg slew jlade p eandi (25 55 0lS 50 Sy jlade By, L it polie
SAS I8l ey 5l oslitul b Jol> slaosls w0l 9)51 50 (w2 3590 (1845590 g lalumor (saled 5 b Sy (ooled
Q8,5 18 aslie 5,50 s yd O Jlis] mhasw jo (Duncan) Sl fge31 b oy Silie 5 38,5 4525 /) (gasens

V= (F1-Fo)/(Fm-Fo) (\ alal,

Vi= (Fi-Fo)/(Fu-Fo) (¥ ak,

Dp= 1- (Fo/Fin) (¥ alal,

ABS/RC=M,.(1/Vy).(1/¢Py) (F alay,

TRo/RC= My.(1/Vy) © ak,

ETo/RC= M. (1/V5). Wy ¢ 4,

DIo/RC= (ABS/RC)-(TR,/RC) (¥ alay,

Reaction centers -Y Imaging of fast chlorophyll fluorescence induction curve (OJIP) -\

\A


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.14.5
http://journal-irshs.ir/article-1-463-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.1.14.5]

OHlEen 5 (lpsges

bl 4zl VY (o o e de) aVle Sail gaeme 5 (Gugedo az0) Al Yoo gloo (0Kl 186 =) o
OYAA Glpl cwlislgn lojle) diod aws bl 5l adlas (ol o solatul 050 (K345 65 slacares a5 o5l calisee
Table 1. Location, thirty-year average temperature (°C), and total annual rainfall (mm/year) of 17 different

geographical areas of Iran where the tomato landraces used in this study were obtained from (Iran Meteorological
Organization, 2019).
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Fig. 1. Changes in the relative maximal variable fluorescence (Fum/Fo) during seven days of water withholding in
17 tomato landraces of Iran and two hybrids. To clarity process, each five landraces placed in one graph
(except the bottom right graph).
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Fig. 2. Changes in the specific energy fluxes per reaction center for energy absorption (ABS/RC) during seven
days of water withholding in 17 tomato landraces of Iran and two hybrids. To clarity process, each five
landraces placed in one graph (except the bottom right graph).
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Fig 3. Changes in the electron transport flux per reaction center (ETo/RC) during seven days of water
withholding in 17 tomato landraces of Iran and two hybrids. To clarity process, each five landraces
placed in one graph (except the bottom right graph).
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Fig. 4. Changes in the trapped energy flux per reaction center (TR¢/RC) during seven days of water withholding
in 17 tomato landraces of Iran and two hybrids. To clarity process, each five landraces placed in one

graph (except the bottom right graph).
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b; o> IRV-T B Lg)Lu—‘ c.‘aﬁ)‘ o™ )9y Cad &5‘9 (DIO/RC) u....Slj )S),c).a: Lgl)l aQ ol B! Lg))Jl 6[.&3).».».!.) .\35) A JS.«)
Ol S5 sl ) wilasd 518 IS8 S5 50 Comezr B 50 laais; (9 pateie Sqz S50 90 5 olnl (558

) e

(@PPo L Fv/FM) 55 (5,9 pivwams (s095lsS o)l aiiing ol slo,uss &g, a5 ol las o> gty sloass

5N gess ol atals (7 JS2) 03loo (Jo5 (i 0190 S1045 y90 5 laamer (olad 13 )kl ghad 5l g 59y i b
oo & bgpe byt (1S (Jlo Glgie 4 0g Dslite it (lalS e 15 Jleel 5l G w2ia 55, Bl 55,
4 bogrye b ki (o i e (25 003 YVI0F) lda 55, 50 1OV 4 gl 595 50 AV a8 e3g ol
by Jos (el ways AVIOY) ibs 55, 50 +/oY @ ol 55, 50 /MY 5l pasls cpl jlade a5 g (o5 5 joi Cumexr
O Dl 2 eS iy Ggy 50 (G5 all) ladend (Sl aglie glaazis wloly iz (F JS) 38
et RS o 3l b eaalie Gy Cumezr 5o o1 Jlas 5 eelys Cmez 50 955 wals (bS5 (15 LS
siegh o showe o il 53 FuFu asls jlade jo Gals ol Cdl oS 5 jan eas (il S o 58 Gols
SFVFr (asls e LS 25 55 a5 ws,S 315 (V) o Kes 5 Poudyal «Jle olsie 4 ol o0l la (6 ko
ool sl Sglae e s yo 5 malS cpl Jlake g 00,5 o relS Cabay 84S i n ol
Vb o> o EFVFw (el jlade sl ool LS A a3V Joos a5 alepd)) oo, Siegh ool leazs
L Fv/Fu asls eimp ol ol gufaie 2ol by il ke wlas slagd, jo oSey 5 onS Liis
2 58 ) o)en g Dong S0 Ltmghy 0 0 )S (Byre oSy sladalllas gly w5 5 canslin pazlis sieas
Mg 5 433 LS Loy (25 (b Pl pasls a5 s, osalive (S5 ,am 55 cilies 6Bl 53 Loy a1 Jooi )
PSS a5 jslalan atl antls |y Loje 55 & GalS Joo (lime e 5 (55558 slaalns sl o9 (LIS

AY


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.14.5
http://journal-irshs.ir/article-1-463-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.1.14.5]

OHlEen 5 (lpsges

coddly sloadlas o ax Bl .ol Jlssren | Kiwgs (pl sloam b ol jiagh slodss ol oals ools lis
aS .).S)b S99 o Lg)ig‘o LgLa:uM.bﬁf Lol el 00y ‘55),.9 Lg)ilb)c LgLM\.s;JUc:.a 6‘)‘? WL.\A cs‘D'L"’ Q‘y‘..c 4 Fv/Fm
S LV 5 YY) il oo o glaiis a4 (LS Josw Sbjyl 5 aseid o Lasld ol Ul pae sams i
Lyls o Fu/Fy asls el ool oo ol (e i jo FviFu asls als 50 badlas ol o J
Sals b beadls)lS o5 omized 5 Jod lyime 20l (5 Soalaf, ke (als ) 5l cul Sen 13
Iy bodise, pedass swlul (i auls iy cpl 1o (YO) il Josio (lald 4 cod las lalS )0 ool 4y o asulis
Sl ) Jdgre 50 30,5 S lg0 (o yiwd ialS dxid 0 g bdijg, s o ).ub Jdo 4y Sz s .cd )3 oauols
oS el a5 iy slaasdllas o o)l () 058 oo swgid LalS el (ol g lime p i b
Sz & Joie plalS (V) wibl oo il (Sas a5 ST 50 slajy, Colie g fiwgzd el (silse job 4 dadijs,
Sl el 4l e ol 20 S Sole 2 8l oS s (SleSis, S o SRS sl 1y ol 51 5
e Lo oS j0 A3 p)S anSTes cdale iolidl a4 e Copae ol igd ol o5 Ll o Glae, coloa

(V) 0gds s bl i 0 Fy/Fu olsél QT O 9 Famgid all>

1.0+ g
j —- Matin (Hybrid) —- Shiraz
B :::Yazd :x:sm
\q\ 0.8 Orumie - Semnan
j h4 =~ Gorgan ¥ f —~ Bandar Torkmz
J r; L§§ -’- Esfarayen Kermanshah
% = 0.64 4
w S ¥
& E =
S
L < 04 .
1 (& S
]; 0.2 . \
- 0.04— . . . . . . . . . . . . :
1.0+ . 1
j] —- Neishabour —J- Shahrood
\i Kordestan Zanjan
108 %@ﬁ ] t—p—i—— :x:RaSht
. —~ Hamedan v I——— % 8320 (Hybrid
j% ’; x“‘ Varamin .\‘T (Hybrid
u & 061 . -
P \ \
IS
L S 0.4 . .
1 0.24 $ .
5 — *
X B S
1 2 3 4 5 6 7 1 2 3 4 5 6 7
Gy ol G9) oles
Time (day) Time (day)

Fig. 6. Changes in the maximum quantum efficiency of PSII (Fv/Fm or ®Pg) during seven days of water
withholding in 17 tomato landraces of Iran and two hybrids. To clarity process, each five landraces
placed in one graph (except the bottom right graph).
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Fig. 7. Changes the performance index on the absorption basis (Pl.s) during seven days of water withholding in
17 tomato landraces of Iran and two hybrids. To clarity process, each five landraces placed in one graph
(except the bottom right graph).

90‘}‘" Lsi;)s 4}9.?%.!&}0&.& e 6)Lu'|é!a.‘3)lw.:)s)m(5|a(]?labg) uJ-? u»Lulfo)Sl&.c ua}[w LQLQJM.&: JJB)—V JS.»J
(el y Crons (53l S gliil ay) wlazd )3 )18 IS S 50 Camex O j2 aady) (390 (aseice Cqo 04T 590 g0

S 5 4

5 Jpazme 0,Skee p (S 45 p3l b Ldpe slagsdse 59, Oz el o laiagh 5l )l ol Jb 5
G Glsie 4 ol Fess p (Sas i b (e o)l s adlle nlply il 5 gle ol
58bes 5 Cundy yd gt Sl el )5 S j50a Wlsie OTIP (15051 S g5 5l 2ol (55500 5 p3Y (LS 25Ty
o seazmel Gulul p Bl olS (Gegid plas Cunds S b g Leosi S e )58 a5 5515
FUF) (o it ool 18 aiis (sl il ollie 25,5 o )3 (S5 5 B yn 59 QLS 45 ol 1,5l
a>Ls 9 (PPo b F/FM) 55 (6598 phaew (055155 (215 aiien (ETORRC) (Sly 35 50 52 hil 0 09 58Ul Uil
STy Sy Sl & e 0dx pliee Slagasll g 0o g el GlalS e Pli) @i wlol 3 Sles
(DIVRC) 25Sls 55 5o 5o gl3) & oy 1 (55,1 o (TRO/RC) STy 55 50 1o (sl3] & 35,250 58,5 5o (ABS/RC)
b s mgid olfiws o sbml sl olas ) nl (ooled a5 55 (6 S amil (i Olgfon Zuled 5o S (o0 Ty I
Eob om L)l s sl b aiS oSS addlhs ol (slaam (U5 psbar wble BT LS 0 2 (g pdye]
@ (S arsS Joxd g ln b Gl g al | (SiS a Cond (gugid olSiws cdles b L e byl

Bg ool &Il Sas slen g ol s

AF


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.14.5
http://journal-irshs.ir/article-1-463-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.1.14.5]

e P sloazalS giiingis Cod, b gl si

References &b

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

.

Aliniaeifard, S. and U. Van Meeteren. 2014. Natural variation in stomatal response to closing stimuli among
Arabidopsis thaliana accessions after exposure to low VPD as a tool to recognize the mechanism of
disturbed stomatal functioning. J. Exp. Bot. 65: 6529-6542.

Aliniaeifard, S. and U. Van Meeteren. 2018. Natural genetic variation in stomatal response can help to
increase acclimation of plants to dried environments. Acta Hort. 1190: 71-76

Aliniaeifard, S., M. Seif, M. Arab, M. Zare Mehrjerdi, T. Li and O. Lastochkina. 2018. Growth and
photosynthetic performance of Calendula officinalis under monochromatic red light. Int. J. Hort. Sci. 5(1):
123-132.

Ariyarathna, R.A.LS., S.L. Weerasena and C.K. Beneragama. 2020. Application of polyphasic OJIP
chlorophyll fluorescent transient analysis as an indicator for testing of seedling vigor of common bean
(Phaseolus vulgaris L.). Trop. Agr. Res. 31(2). 106-115.

Bayat, L., M. Arab, S. Aliniaeifard, M. Seif, O. Lastochkina and T. Li. 2018. Effects of growth under
different light spectra on the subsequent high light tolerance in rose plants. AoB Plants. 10(5): 1-17.
https://doi.org/10.1093/aobpla/ply052

Boureima, S., A. Oukarroum, M. Diouf, N. Cisse and P. Van Damme. 2012. Screening for drought tolerance
in mutant germplasm of sesame (Sesamum indicum) probing by chlorophyll a fluorescence. Environ. Exp.
Bot. 81: 37-43.

Cigek, N., V. Pekcan, O. Arslan, S.C. A.S.B. Erdal, Nalgaiyi, A.N. Cil, V. Sahin, Y. Kaya and Y. Ekmekgi.
2019. Assessing drought tolerance in field-grown sunflower hybrids by chlorophyll fluorescence kinetics.
Rev. Bras. Bot. 42(2): 249-260.

Dong, Z., Y. Men, Z. Liu, J. Li and J. Ji. 2020. Application of chlorophyll fluorescence imaging technique in
analysis and detection of chilling injury of tomato seedlings. Comput. Electron. Agr. 168: 105109.

FAO. 2017. FAO. Fao state-agriculture statistic database. Retrieved from
http://www.fao.org/faostat/en/#data/QC.

Garcia, A.L., L. Marcelis, F. Garcia-Sanchez, N. Nicolas and V. Martinez. 2007. Moderate water stress
affects tomato leaf water relations in dependence on the nitrogen supply. Biol. Plant. 51(4): 707-712.

Guha, A., D. Sengupta and A.R. Reddy. 2013. Polyphasic chlorophyll a fluorescence kinetics and leaf
protein analyses to track dynamics of photosynthetic performance in mulberry during progressive drought.
J. Photoch. Photobio. B. 119: 71-83.

Holbrook, N.M., V.R. Shashidhar, R.A. James and R. Munns. 2002. Stomatal control in tomato with ABA-
deficient roots: response of grafted plants to soil drying. J. Exp. Bot. 53(373): 1503-1514.

Jedmowski, C. and W. Briiggemann. 2015. Imaging of fast chlorophyll fluorescence induction curve (OJIP)
parameters, applied in a screening study with wild barley (Hordeum spontaneum) genotypes under heat
stress. J. Photoch. Photobio. B. 151: 153-160.

Kalaji, H.M., A. Oukarroum, V. Alexandrov, M. Kouzmanova, M. Brestic, M. Zivcak, [.A. Samborska,
M.D. Cetner, S.I. Allakhverdiev and V. Goltsev. 2014. Identification of nutrient deficiency in maize and
tomato plants by in vivo chlorophyll a fluorescence measurements. Plant Physiol. Biochem. 81: 16-25.

Liu, H., B. Ouyang, J. Zhang, T. Wang, H. Li, Y. Zhang, C. Yu and Z. Ye. 2012. Differential modulation of
photosynthesis, signaling, and transcriptional regulation between tolerant and sensitive tomato genotypes
under cold stress. PloS One. 7(11): 1-16

Long, A., J. Zhang, L.T. Yang, X. Ye, N.W. Lai, L.L. Tan, D. Lin and L.S. Chen. 2017. Effects of low pH
on photosynthesis, related physiological parameters, and nutrient profiles of citrus. Front. Plant Sci. 8 (185):
1-22

Mabhloudnia, M., M. Farsi, S. H. Marashi and P. Ebadi. 2012. Investigation of physiological responses of
four tomato species to drought stress. J. Hort. Sci. (Agricultural Sciences and Industries), 26 (4): 409-416 (In
Persian).

Mathur, S., P. Mehta and A. Jajoo. 2013. Effects of dual stress (high salt and high temperature) on the
photochemical efficiency of wheat leaves (Triticum aestivum). Physiol. Mol. Biol. Plants. 19(2): 179-188.
Poudyal, D., E. Rosenqvist and C.O. Ottosen. 2019. Phenotyping from lab to field—tomato lines screened for
heat stress using Fv/Fm maintain high fruit yield during thermal stress in the field. Funct. Plant Biol. 46(1):
44-55.

Puzesh Shirazi, M., M. Zolfi Bavriani, M. Modaresi and B. Behzadi. 2013. The effect of drought stress at
different stages of vegetative and reproductive growth on the quantity and quality of tomato crop. Iranian J.
Hort. Sci. 44 (4): 451-459 (In Persian).

AY


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.14.5
http://journal-irshs.ir/article-1-463-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.1.14.5]

21.

22.

23.

24.

25.

e 5 g

Rapacz, M., M. Sasal, H.M. Kalaji and J. Koscielniak. 2015. Is the OJIP test a reliable indicator of winter
hardiness and freezing tolerance of common wheat and triticale under variable winter environments?. PloS
One. 10(7): 1-18

Strasser, R.J., A. Srivastava and M. Tsimilli-Michael. 2000. The fluorescence transient as a tool to
characterize and screen photosynthetic samples. Probing photosynthesis: mechanisms, regulation and
adaptation. In: Yunus, M., Pathre, U., and P. Mohanty. 2000. Probing Photosynthesis: Mechanisms,
Regulation and Adaptation. New York: Tayor and Francis. p. 445-483.

Tamburino, R., M. Vitale, A. Ruggiero, M. Sassi, L. Sannino, S. Arena, A. Costa, G. Batelli, N. Zambrano,
A. Scaloni and S. Grillo. 2017. Chloroplast proteome response to drought stress and recovery in tomato
(Solanum Iycopersicum L.). BMC Plant Boil. 17(1): 1-40.

Taulavuori, K., E. Taulavuori, T. Sarjala, E.M. Savonen, P. Pietilainen, P. Lahdesmaki and K. Laine. 2000.
In vivo chlorophyll fluorescence is not always a good indicator of cold hardiness. J. Plant Physiol. 157(2):
227-229.

Zhou, R., X. Yu, C.O. Ottosen, E. Rosenqvist, L. Zhao, Y. Wang, W. Yu, T. Zhao and Z. Wu. 2017.
Drought stress had a predominant effect over heat stress on three tomato cultivars subjected to combined
stress. BMC Plant Boil. 17(1): 1-24.

AA


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.14.5
http://journal-irshs.ir/article-1-463-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.1.14.5]

Iranian Journal of Horticultural Science and Technology 22 (1): 75 - 88 (2021)
Research article

Changes in Photosynthetic Capacity of Seedlings of Some Tomato Landraces
in Drought Stress

N. Sousaraei, K. Mashayekhi®, S. Aliniaeifard, S. J. Mousavizadeh and V. Akbarpour!

In this study, in order to evaluate the effects of drought stress on photosynthetic capacity of 17
different landraces and two commercial tomato hybrids, plant irrigation was stopped at the
seedling stage and the changes in photosynthetic capacity during seven days of water withholding
was measured by OJIP test. The results showed that the relative maximal variable fluorescence
(Fm/Fo), electron transport flux per reaction center (ETo/RC), maximum quantum efficiency of
PSII (Fv/Fm or ®Pg) and performance index on the absorption basis (Plas) were decreased in
drought-induced plants. In these plants, specific energy fluxes per reaction center for energy
absorption (ABS/RC), trapped energy flux per reaction center (TRo/RC) and dissipated energy
flux per reaction center (DIo/RC) were increased. The values of decrease and increase in plants
were different, indicating the difference in drought tolerance levels in plants. The results also
showed that the more drought-tolerant plants had less difference in the values of the parameters
compared to their control. The results of this study help us to find the differences between the
responses of the parameters related to the health of the plants photosynthetic capacity and provide
theoretical foundations for improving tomato tolerance to dry climatic conditions.
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