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Effects of NaHCQO, and Na,CQO, stress on seed germination, seedling
growth, and physiological indexes of Puccinelia chinampoensis and
Elymus dahuricus

ZHENG Yiru, ZHAO Junchao, GONG Shufang, WANG Jin’gang
( Department of Horticulture and Landscape Architecture, Northeast Agricultural University, Harbin 150030, China)

Abstract Saline-alkali soil restricts the normal growth of plants. Understanding the adaptation
mechanism of grasses to NaHCO, and Na,CO; stress is important for the utilization of saline-alkali
soil and the cultivation of crops. In this experiment, Puccinelia chinampoensis and Elymus dahuricus

were treated with NaHCO, and Na,CO, mixtures. The seed germination rate, seedling dry weight, a
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series of leaf physiological parameters, including cell membrane permeability, photosynthetic gas
exchange parameters, chlorophyll fluorescence parameters, superoxide dismutase activity and
malondialdehyde ( MDA) content, as well as leaf and root Na*, K" ion contents were measured.
The results showed that stress treatment reduced the seed germination rate, dry matter accumulation
of seedlings, leaf net photosynthetic rate and electron transfer quantum efficiency, and increased the
relative conductivity and MDA content of the two plant species. Under stress, the damage of the leaf
cell plasma membrane of P. chinampoensis was greater than that of E. dahuricus, and the
photosynthetic gas exchange parameters were more affected. E. dahuricus maintained higher SOD
enzyme activity and lower MDA content than P. chinampoensis under stress treatments. In
conclusion, the mixed treatment of NaHCO, and Na,CO, inhibited the normal growth of P.
chinampoensts and E. dahuricus, but E. dahuricus was more resistant than P. chinampoensis. This

study provides theoretical basis for soil bioremediation and planting of grasses in saline-alkali areas.
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Table 1 Variance analysis on plant dry weight under different concentrations of NaHCO, and Na, CO, mixture

HBAL A5 SRR SEIT R A ¥1J5 F1H BEKF
THP RN 0.11 1 0.11 1151.02 3.75E-19
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Bt 5.10 30
LERYEUES 0.03 1 0.03 478. 68 1.93E-15
W Rb 3 FE 0.09 4 0.02 313.71 9.79E-18
R 1. 43E-03 20 7. 16E-05

Bt 0.43 30
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Fig.3 Changes in leaf relative conductivity (%) of P. Chinampoensis and E. dahuricus under NaHCO; and

Na, CO; mixture treatments
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Table 2 Variance analysis on leaf relative conductivity under different concentrations of NaHCO,

and Na,CO; mixture treatment
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Fig.4 Changes in leaf SOD activity (a) and MDA content (b) of P. Chinampoensis and E. dahuricus under
NaHCO; and Na, CO; mixture
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Table 3 Variance analysis on leaf SOD activity and MDA content of selected materials at NaHCO,

and Na, CO, mixture
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Fig.5 Changes in leaf photosynthetic gas exchange of P. Chinampoensis and E. dahuricus under NaHCO; and Na, CO; mixture
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Table 4 Variance analysis on leaf photosynthetic gas exchange under different concentrations of NaHCO, and

Na, CO, mixture treatment

AEELIE 27 AR SR IR Nl A ¥ F 1A BEKT
YR 11.42 1 11.42 94.29 5. 17E-09
Qb P e 103. 03 4 25.76 212. 67 4.41E-16
WA P, o
TR 2.42 20 0.12
JESan 1221.01 30
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12 627.58 20 31.38
Rt 2 187 435.67 30
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S e 1.91 4 0.48 121. 61 9. 78E-14
IR T, : I
22 0.08 20 3.93E-03
Bt 50. 11 30
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Fig. 6 Changes in leaf chlorophyll fluorescence parameters of P. Chinampoensis and E. dahuricus under NaHCO,
and Na, CO; mixture
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Table 5 Variance analysis of leaf chlorophyll fluorescence parameters under different concentrations of
NaHCO, and Na,CO, mixture treatment
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LRV E RS 3. 89E-04 1 3. 89E-04 0.29 0.6
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Fig.7 Changes in contents of Na* and K* of P. Chinampoensis and E. dahuricus under NaHCO; and Na, CO; mixture
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Table 6 Variance analysis of Na® and K" contents under different concentrations of NaHCO, and
Na, CO, mixture treatment
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