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

o lect ol Loy b Vo Solia WYL Sk ggene
Number Location 30 years average temperature (°C) Total annual rainfall (mm/year)

1 Zanjan ., 11.28 295.4054
2 Kordestan ;,tws,s 13.8 675.8

3 Varamin ..l 18 151.7
4 Rasht ¢, 16.5 1346

5 Shahroud sl 12.3 2333

6 Hamedan :jlacs 11.95 308.4054
7 Sirjan > e 21 135

8 Esfarayen -p|,aul 16.5 300.5

9 Yazd o5 19.92 55

10 Gorgan ;5,5 18.4 502.9
11 Shiraz jl,. 18.4 316.8
12 Semnan L. 17.1 140
13 Sari e 18.2 764.9
14 Kermanshah oLzl s 15.1 423.6216
15 Neishabour gLz 14.3 231

16 Orumie 4.y 11.47 314.5946
17 Bandar-Torkman 177 4623

oS s
oo g wbe

Ol slde oS ol (Lis 25 5 el o (FWFo) (oo serie (il st ainn a3 lh (b i Wg, (om0

ot 39y Sde b el cnl Jlade LIS ek a () USE) wlge GRalS D 4 (gylel whad I e 59, S (b el
595 00 VYV & gl 595 5,0 OIFY 3l o3 Camaz o Sel)l ol jlade (Jle flgie 4y 090 picie V U O/F (o (o)Ll alad
1255 BB iS5 Ll o9y Dgliie calisen (ladS y50 5 lacamez ;3 2lS ol e ol a8l alS (ao)s FAIDY) piin
Sz oplpln 05 oy hals ol 4 baS 50 5 blumes dad [0 plad g pid g, 40 el cpl jlade a5 cwl oyl
JIo Do 4005 dlie o2am o9 4 g bl slagg, o ) abl cnl e Glgioed (GlalS o 5 4 Jeou (L)
4575 sloazs ab esliial 993 vald 4 S (LS Gl Joo ke (2l sl w2 5 sloesls 5l regh cnl )
bl @B 5l e oty 595 50 sy 0550 SlBaT590 5 latumez jo vald 4 G S nSike dnlie 5 bl
Bl 0929 e O ol maw jo (gl pxe BWE alide (slaaT je0 ¢ biixes (o lacaad o a5 ol las
Lix (VU Ol 4 095 (25 5 GlalS o 1) FwFo Jlade asiudls glod) g gluws S gl (ol locorex
ol o Fn/Fo jlade jo 1) 2ol (liee (o it dieg)l 5 oS 55 ot sladumez a5 obs Glis (pizres base s oS
b Wlgs oo yiis Layl iy Fn/Fo malS Jdo (sl oauid ools ylis lvascl) sl lis 095 aald dy Comd (il 53
Sl 4 e 55 g 4y 5 ol a5l Jled e (2STy 35T pe slaad Gal3E 5 59 (558 s (ST 35150 o] ]
5 e lps 53 (OF 9 1) b (2STy 55100 o & (T s g 51 S0y (6531 JUil ST iz g il jg2ld
il )98 (SWI3k oy jop 9 g Jld et Jul5 jobo 4 Wi se 95 (5,95 e dsgezme S5 (LS 15 g
Jozi 525 1y ol 05eS aiile (6,500 lagins GlalS ey, Glais 5 Ll p (3l &S yme o Ll (Y) 05l

YA


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

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1400.22.1.14.5]

e P sloazalS giiingis Cod, b gl si

(5551 b1 Eols a5 s o AT slastiy J515 4 Sl Sne Jlb et 25Ty 35150 5] g0L5 Sunnar S o
JU! 93 (6,95 it (2iSTg 33100 (50,8 Jladpé g adeSMS (lad 4 ] (B) Bigd (5598 (Siylo5b Ll jo Syes
slad 4 ol Ol O &5 250,5 slpaiion (YY) ), g Rapacz pozee (V) aiS oo dgd0 | QT SVl (55,5

518 3525 Cudie alayly (T3 Josd (padt j0 Judg ST il 958 slaosls lwedol o il 5 0SeSOLS

64 ——atin (Hybrid) | —— Shiraz
Yazd Sari
¥ 5 10mmie 1Semna.n
3= T ——Gorgan T == Bandar Torkman
4 —‘—Esfarayan Kermanshah
- - -
3 g
2B
o 32 ! .
13 T 2] ﬂ§ l N
.13 14 . k4 -
O T T T T L] T T T T T L) T T
GE —.—;’Iejis;]abnur e —— Shahrood
rdestan Zanjan
’ 5 . Sirjan ] '%ix :x:Rasht
— W Hamedan \ﬁ\l\ —— 8320 (Hybrid)
J Varamin o :
4 o S
o
43
~ .5 534 s
= g
LE,) ] %
q = s
k=] _ 1
15 O T T T T T T T T T T T T T T
1 2 3 4 5 5] 7 1 2 3 4 5 5]
Gas) ol Gy ol
Time (day) Time (day)

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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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. 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).
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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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