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Influence of Drought Stress on Plant Growth and Photosynthetic Traits in
Maize Seedlings
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Abstract: The responses of plant growth, gas exchange, and chlorophyll fluorescence parameters were studied in two different
maize hybrids Zhengdan 958 (drought resistant) and Shaandan 902 (drought-sensitive) under three different drought stresses (mild
drought, moderate drought, severe drought) and normal irrigation in a pot experiment. The results showed that drought stress in-
hibited plant growth and relative growth rate in the two hybrids, resulting in a significant decline in biomass. With the increasing
of drought stress, the maximum leaf net photosynthetic rate (P,m.x), apparent quantum efficiency (AQY), light saturation point
(LSP), stomatal conductance (G;), stomatal limitation (L), maximum electron transport rate (ETR,,), photosynthetic efficiency (o),
PSII actual quantum yield (@pgy) and photochemical quenching (gp) decreased, while the intercellular CO, concentration (C;),
light compensation point (LCP) and non-photochemical quenching (gy) increased. But the change extents of all parameters were
smaller in Zhengdan 958 than in Shaandan 902. This finding indicated that drought stress could significantly decrease the biomass
of two maize hybrids, possibly caused by reduction in the photosynthetic efficiency of plants. The drought stress damaging effects
on plant growth and photosynthesis were minimal on the Zhengdan 958 compared to Shaandan 902. Under drought stress the
Zhengdan 958 maintained higher photosynthetic efficiency, stronger light energy transfer capacity and greater relative growth rate
that may be the major physiological traits in the adaptive capacity to drought conditions.
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Fig. 1 Changes of leaf area, relative growth rate (RGR) and total biomass in two maize hybrids (Zhengdan 958 and Shaandan 902)

CK: ; LS:

CK: normal irrigation; LS: mild drought stress; MS: moderate drought stress; SS: severe drought stress. Values are mean+SE of three replicates.

under different drought stress
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Table 1 Maximum photosynthesis capacity (Pymay), apparent quantum yield (AQY), light saturation point (LSP) and light compen-
sation point (LCP) in two maize hybrids (Zhengdan 958 and Shaandan 902) under different drought stress
Cultivar Treatment (umo}ljnr“rlla’XZ sh (umol CO?Sn?oI Photon) (pmoI;?anz sh (umolfilliz s

958 CK 262 a 0.068 a 10.8 a 1357.6 a
Zhengdan 958 LS 23.6a 0.059a 1882 1245.6 a
MS 18.8 a 0.051 a 28.8 b 1008.2 a
SS 8.8b 0.043 b 432 ¢ 684.0 b
902 CK 252a 0.061 a 109 a 13248 a
Shaandan 902 LS 189a 0.043 a 252a 1008.3 a
MS 12.8 b 0.039b 36.8b 709.2 b
SS 6.7c¢ 0.028 ¢ 50.4 ¢ 548.0 ¢

3

5

0.05

Data in the table are the mean of three replicates. Values followed by different lowercase letters are significantly different at 0.05 prob-

ability level. CK: normal irrigation; LS: mild drought stress; MS: moderate drought stress; SS: severe drought stress.
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Fig. 2 Light response curves of net photosynthetic rate (P,), stomatal conductance (G,), intercellular CO; concentration (C;), and
stomatal limitation (L) of Zhengdan 958 (A, C, E, G) and Shaandan 902 (B, D, F, H) under drought stresses

Values are means=SE of three replicates.



526

37

®2 TEWPBTHER 958 FEkEH 902 PRFEF LM &LMINESH

Table 2 Rapid fluorescence light response curves parameters maximum electron transport rate (ETR,,) and photosynthetic effi-
ciency (o) under the different drought stresses in maize hybrids (Zhengdan 958 and Shaandan 902)

Cultivar Treatment ETR,, o

958 CK 106.395 a 0.257 a
Zhengdan 958 LS 93.993 a 0.245 a
MS 82.380 a 0.229 a
SS 62.320 b 0.227b
902 CK 103.423 a 0.252 a
Shaandan 902 LS 71.443 a 0.237a
MS 58.015 b 0.219 b
SS 30.033 ¢ 0.116 ¢

3 , 0.05

Data in the table are the mean of three replicates. Values followed by different lowercase letters are significantly different at 0.05
probability level. CK: normal irrigation; LS: mild drought stress; MS: moderate drought stress; SS: severe drought stress.
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Fig. 3 Rapid light response curves of electron transport rate (ETR), effective quantum yield (®@ps;;), photochemical quenching (gp)
and non-photochemical quenching (¢n) of Zhengdan 958 (A, C, E, G) and Shaandan 902 (B, D, F, H) under drought stresses
Values are means+SE of three replicates.
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