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Effects of salt stress on ion dynamics and the relative expression level of salt
tolerance genes in peanut seedlings
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Abstract: Different peanut varieties have different salt tolerance. In this study, to determine the flow rates of ions Na', K, Ca®,
NH,", NO;, and CI in root tips of peanut seedlings under salt stress via Non-invasive Micro-test technique, a salt-tolerant peanut
variety Huayu 25 (HY25) and a salt-sensitive variety Huayu 20 (HY20) were used as the experimental materials. The growth traits,
the relative expression level of major salt tolerance genes, and the contents of osmotic regulatory substances (soluble sugar and
proline) were also measured to establish the difference of ion absorption and stress resistance regulation in different varieties. The
results showed as follows: (1) Under NaCl stress, Na” influx was inhibited, and its efflux increased, but promoted the influx of K.
The efflux rate of Na" and influx rate of K' in HY25 were higher than HY20, which may improve salinity tolerance by preserving
K" and discharging Na". (2) Salt stress promoted Ca?" influx, and the Ca*" influx rate of salt-tolerant varieties was higher than the
salt-sensitive varieties, which might be related to salt tolerance. (3) NO; ™ exhibited efflux in both varieties under salt stress, but the
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efflux rate of the salt-tolerant variety HY25 was lower, indicating that HY25 could resist the harm of salt stress by slowing the
loss of NO;™. (4) Salt stress induced CI” efflux in HY25 but influx in salt-sensitive variety, indicating that HY25 could reduce the
toxicity of Cl” by accelerating the efflux of CI". (5) Salt stress significantly up-regulated the relative expression level of
salt-tolerant genes ARNHX1, AhHA1, AhSAMDCI, and AhLeaD in salt-tolerant variety HY25, which could help improve its salt
tolerance. Clarifying the dynamic changes of root ion flow and resistance mechanism under salt stress can provide the theoretical
support for improving the emergence, establishment, and development of peanut seedlings in saline-alkali land and the establish-

ment of regulation technology.
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Fig. 1 Effects of NaCl stress on instantaneous and average flow rate of Na* in root tips
A: Na* ; B: NMT 10 min  Na* HY20CK: HY20 ;
HY20S: 150 mmol L' NaCl HY20 ; HY25CK: HY25 ; HY25S: 150 mmol L™ NaCl HY25

A: the instantaneous flow rate of Na” in root tip under NaCl stress and normal condition; B: the average flow rate of Na' in root tip under
NaCl stress and normal condition via NMT for 10 min. HY20CK: HY20 in normal condition; HY20S: HY20 in 150 mmol L™' NaCl; HY25CK:
HY25 in normal condition; HY25S: HY25 in 150 mmol L' NaCl.
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Fig. 2 Effects of NaCl stress on instantaneous and average flow rate of K* in root tips

A: K* ; B: NMT 10 min K* 1

A: the instantaneous flow rate of K' in the root tip under NaCl stress and normal condition; B: the average flow rate of K* in the root tip under
NaCl stress and normal condition via NMT for 10 min. Abbreviations are the same as those given in Fig. 1.
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Fig. 3 Effects of salt stress on instantaneous and average flow rate of Ca’" in root tips

A: Ca®* ; B: NMT 10 min Ca®* 1

A: the instantaneous flow rate of Ca®" in root tip under NaCl stress and normal condition; B: the average flow rate of Ca®" in root tip under
NaCl stress and normal condition via NMT for 10 min. Abbreviations are the same as those given in Fig. 1.
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Fig. 4 Effects of salt stress on instantaneous and average flow rate of NH," in root tips

A: NH," ; B: NMT 10 min ~ NH," 1

A: the instantaneous flow rate of NH," in root tip under NaCl stress and normal condition; B: the average flow rate of NH," in root tip under
NaCl stress and normal condition via NMT for 10 min. Abbreviations are the same as those given in Fig. 1.
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Fig. 5 Effects of salt stress on instantaneous and average flow rate of NO;™ in root tips

A: NO;~ ; B: NMT 10 min  NO;~ 1

A: the instantaneous flow rate of NO;™ in root tip under NaCl stress and normal condition; B: the average flow rate of NO;™ in root tip under
NaCl stress and normal condition via NMT for 10 min. Abbreviations are the same as those given in Fig. 1.
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A: the instantaneous flow rate of Cl™ in root tip under NaCl stress and normal condition; B: the average flow rate of Cl™ in root tip under NaCl

stress and normal condition via NMT for 10 min. Abbreviations are the same as those given in Fig. 1.
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Fig. 7 Relative expression level of salt tolerance genes in different peanut varieties with or without salt stress

HY25: 25; HY20: 20 s (P<0.05)

HY25: Huayu 25; HY20: Huayu 20. Statistical differences are indicated by lowercase letters above the columns, and different letters represent
significant differences among treatments at P < 0.05.
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Fig. 8 Proline and soluble sugar contents of different peanut varieties with or without salt stress

HY25: 25; HY20: 20 s (P<0.05

HY25: Huayu 25; HY20: Huayu 20. Statistical differences are indicated by lowercase letters above the columns, and different letters represent
significant differences among treatments at P < 0.05.
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Table 2 Effects of salt stress on seedling growth of different peanut varieties

Underground dry  Aboveground dry

Variety name Treatment Primary root length Main shoot height weight per plant () weight per plant (g) Root/shoot ratio
25 CK 4.450+0.308 a 19.320£1.071 a 0.240+0.0163 a 1.640+0.0829 a 0.146+0.00303 a
Huayu 25 150 mmol L™' NaCl 2.553+0.244 b 12.470+£0.474 b 0.130+0.00816 ¢ 1.107+0.0946 ¢ 0.119+0.00347 ¢
20 CK 4.997+£0.418 a 12.380+0.849 b 0.210+0.00817 b 1.433+0.184 b 0.148+0.0138 a
Huayu 20 150 mmol L™' NaCl 1.920+0.153 ¢ 7.867+0.818 ¢ 0.113+0.0125d 0.820+0.0993 d 0.139+0.00984 b
(P <0.05)

Mean values followed by different letters within a column are significantly different among treatments at P < 0.05.
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