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Table 1. Mean Y (quantum yield of photosynthesis), electron transport rate (ETR), total chlorophyll content (Total
Chl.), internal CO, concentration (C;), CO, assimilation rate (A) and transpiration rate (E) in the seedling stage of
chickpea genotypes in drought and control conditions

o . 3 5es 09 S JU! s pus Jedo s Js €0 Bl S et 3% oo
LTS Slos g COo;
Genotype Treatment s ETR) 2 (Tota-ll Chb) (Ci) A) ® 2
Y) (nmol electron m™s™) (mgg F.W.) (vpm) (umol ms™) (mmol m™s™)
MCC392 control 0.988ab 1885.8b 17.7a 817.0b 24.4a 3.9bcd
MCCo68 0.985abc 1885.3b 22.1a 775.0b 17.9a 7.4a
MCC877 0.982bc 1878.1bc 14.7a 862.9b 25.2a 6.2ab
MCC448 0.989a 1891.0a 22.7a 1024.0a 18.9a 6.2ab
MCC392 drought 0.986abc 1880.8bc 14.5a 868.7b 18.2a 2.7cd
MCC68 0.980c 1875.9¢ 14.5a 882.3b 15.2a 6.2ab
MCC877 0.981bc 1874.8¢c 16.4a 817.4b 18.3a 2.3d
MCC448 0.988ab 1880.1bc 22.1a 800.4b 14.4a 2.6¢cd

(P 0.05 ) w5l (g ls srme BB (Sils glaralsais (yge3] Bllas witan S i B> G )b Jlas giw 0 0 a5 Lo Sile
Values with the same letter within a column are not significantly different (p< 0.05).
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Fig. 1. Effects of drought stress on PSII photochemical efficiency (Fv/Fm) and water use efficiency (WUE)

in the seedling, early flowering and podding stages in chickpea genotypes
S: drought stress (25%FC) and C: control (FC) conditions. Error bars are SE of means.
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Table 2. Mean Y (quantum yield of photosynthesis), electron transport rate (ETR), total chlorophyll content (Total
Chl.), internal CO, concentration (C;), CO, assimilation rate (A) and transpiration rate (E) in the early flowering stage
of chickpea genotypes in drought and control conditions

s s SR Rl e S COp ekt 0”2’(:"*’“' &5 o5
Genotype  Treatment (ETR) N (Tota-l] Chl)  (Ci) Jokwyy N E) »
(Y) (nmol electron m™s™) (mg g~ F.W.) (vpm) (umol ms™) (mmol m™s™)

MCC392 control 0.94ab 1806.5ab 3.7a 589.5ab 14.9b 1.5b
MCC68 0.96a 1810.2a 4.0a 606.7ab 13.0b 2.3a
MCC877 0.94ab 1794.3ab 1.8b 634.1a 25.9a 2.7a
MCC448 0.95ab 1821.5a 3.9a 617.6ab 15.5b 1.0bc
MCC392 drought 0.93ab 1784.0ab 1.5b 533.0ab 11.1ab 0.7cd
MCC68 " 0.91b 1806.2ab 1.8b 537.3ab 6.4b 0.4d
MCC877 0.92b 1745.1b 0.8b 612.4ab 16.2ab 0.6¢cd
MCC448 0.94ab 1815.3a 1.6b 524.7b 10.5ab 0.5¢cd

(P 0.05 ) w5l (g ls sme BB (Sils glaraloais (yge3] Bllas witan i B> G )b Jlas giw 0 0 a5 Lo Sile
Values with the same letter within a column are not significantly different (p< 0.05).
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Table 3. Mean Y (quantum yield of photosynthesis), electron transport rate (ETR), total chlorophyll content (Total
Chl.), internal CO, concentration (C;), CO, assimilation rate (A) and transpiration rate (E) in the podding stage of
chickpea genotypes in drought and control conditions

isis o °’“‘°f 09 S Ul g s Judgls Js €O, clil Orvc")(‘;:*“‘ B8 olee
GeilI)type Treatr“nent s ETR) (Total Chl) Ci)sbonsy (A) ®)
Y) (umol electron m?s™) (mg g' F.W.) (vpm) (umol m’s™) (mmol m?s™)
MCC392 control 0.98a 1917.4a 7.9ab 450.1ab 16.7a 3.1a
MCC68 0.98a 1822.4ab 5.7b 439.2ab 11.5ab 5.9a
MCC877 0.92b 1770.6ab 10.6ab 464.3ab 15.7ab 2.9a
MCC448 0.92b 1758.5ab 11.3ab 580.6a 12.ab 5.8a
MCC392 drought 0.95ab 1896.3a 10.6ab 440.9ab 14.6ab 1.3b
MCC68 " 0.94ab 1810.8ab 8.6ab 515.3ab 7.5ab 1.3b
MCC877 0.87bc 1679.4b 12.4ab 445.3ab 14.5ab 0.5b
MCC448 0.85¢ 1731.9ab 13.5a 420.6b 6.1b 1.3b

(PZ0.05 ) 55 )las (6l srre BB (SSls glaraloniz gej] Bl ciiun 5 iie B> S gl BBl (gt o 40 45 SlanSile
Values with the same letter within a column are not significantly different (p< 0.05).
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Abstract

In order to evaluate of physiological traits, related to drought tolerance, an experiment was carried out in
controlled condition. The experiment was conducted to assess the effect of drought stress on photosynthesis,
chlorophyll fluorescence and photosynthetic pigments in two tolerant genotypes (MCC392 & MCC877) and
two susceptible genotypes (MCC68 & MCC448) were grown in drought stress (25% field capacity) and
control (field capacity) conditions in the seedling, early flowering and podding stages and so evaluated base
on factorial experiment based on completely randomized design with four replications. Drought stress
significantly decreased CO, assimilation rate (A), transpiration rate (E), and PSII photochemical efficiency
(Fv/Fm) in all genotypes. Drought stress increased chl b in all investigated stages. In all investigated stages,
water use efficiency (WUE), A and Fv/Fm were higher in tolerant genotypes than that of susceptible
genotypes under drought stress. Our results indicated that water use efficiency, A and Fv/Fm could be useful
markers in the studies of tolerance to drought stress and screening of adapted cultivars of chickpea under
drought stress.

Key words: Chickpea (Cicer arietinum L.), Chlorophyll fluorescence, CO, assimilation rate, Drought stress,
Photosynthetic pigments

* Corresponding Author: ra_rahbarian@yahoo.com, Mobile: 09153518157
aA



