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Table 1 Polyphasic chlorophyll fluorescence transient (OJIP) test: summary of indicators and their description
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Fig.1 Effect of drought stress on gas exchange parameters of ‘shaandan 609’ and ‘shaandan 902’
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OJIPHIZe )T i 143 5l 5 O, 1S4 I8 J5R
A TURBR A IR JFUIR A 9% (Strasser 1997).
TR T Bk 902 - F VAT VG I i FE 24
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JEREME ISR SR EE, B N 2 PSITEZ il
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HEMf(Demmig-AdamsZ51996; Ma%52017), AHF 5T
RO, T2 BE B 902" 1 Fr gp iy, B 1R
JZ UL Je DI/RCHE N (g 2 357 L < B 5609 1 1K (&
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PSTA 3 52 AR I J5L B &1 77 80 () PRARE B2, DA K%
BT 8L Hh O il 3R HY) B B (TR /R C) A ERAS J Jo v
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(148 bR (Aroca$2013), HFFTRM, b JE+ FAEHE
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Responses of photosynthetic and antioxidant enzyme activities in maize
leaves to drought stress

GUO Yan-Yang, LIU Jia, ZHU Ya-Li, BAI Yan-Wen, LI Hong-Jie, XUE Ji-Quan, ZHANG Ren-He'
College of Agronomy, Northwest A&F University, Yangling, Shaanxi 712100, China

Abstract: Two maize cultivars including drought-tolerant ‘shaandan 609’ and drought-sensitive ‘shaandan 902’
were subjected to the different drought stress in pot experiment. Gas exchange parameters, chlorophyll fluores-
cence and antioxidant enzyme activity were investigated under four drought stress treatments. Significant de-
crease in net photosynthetic rate (P,) and stomatal conductance (G,) were accompanied with first decreasing
then increasing intercellular CO, concentration (C;) in two varieties, suggesting the reduction in the P, was as-
sociated with non-stomatal limitation under severe drought stress. Analysis of OJIP transients according to the
JIP-test protocol indicated that drought stress changed the shape of the OJIP curve and resulted in emergence of
K-step and the increase of J-step and I-step of fluorescence transient, which suggested that oxygen-evolving
complex (OEC) and electron transport chain after O, in photosystem II (PSII) were inhibited. What’s more, the
specific energy fluxes for light absorption, excitation trapping and electron transport in two varieties had signifi-
cantly changed under drought stress. The change extents of these parameters were smaller in drought-tolerant
variety ‘shaandan 609’ than in drought-sensitive variety ‘shaandan 902°. With the increase of drought stress, the
activities of superoxide dismutase (SOD), peroxidase (POD) and catalase (CAT) increased first and then de-
creased and MDA content continued to increase. Under the same drought stress, ‘shaandan 609’ had higher an-
tioxidant enzyme activities. Our results suggested that the drought-tolerant variety ‘shaandan 609’ had higher
photosynthetic electron transport activity and antioxidant enzyme activities to maintain the stability of photo-
synthetic system which might be its major physiological base in the adaptability to drought conditions.
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