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Effects of NaCl stress on growth and related physiological
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Abstract: We explored the salt tolerance mechanism of Hemerocallis minor to be able to select good salt-tolerant plants
and alleviate the problem of soil salinization. Using a sand culture method, we analyzed how different concentrations of
NaCl stress (0, 50, 100, 150, 200, 250 mmol - L") influence the growth characteristics, cytoplasmic membrane
permeability, and organic osmotic adjustment substance content. The results were as followers: (1) The damage to
H. minor began at an exposure of 100—150 mmol + L of NaCl, but did not affect survival. Growth was significantly
inhibited at concentrations above 200 mmol + L. Side effects at this concentration included: root system

underdeveloping, damaged leaves, and insufficient dry matter accumulation, which seriously affected plant survival
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status. (2) Under 50— 150 mmol + L™ of NaCl stress, the cell membrane permeability and MDA content increased

slightly. NaCl stress at this concentration range causes limite amounts membrane lipid damage. NaCl stress above 200

mmol + L' makes it impossible to maintain ion balance and the selective permeability of the membrane is lost. (3)we

found that as the concentration of NaCl increases, the content of proline in the leaves increased significantly. Under 50—

100 mmol - L™ of NaCl stress, the soluble sugar content increased at the initial stage of stress, and reached its maximum

on 15 d. Soluble sugar content began to decrease at a later period and the soluble protein content in the leaves changed

more slowly. This indicated that the main osmotic adjustment substance in H. minor was not soluble protein. Studies have

found that H.minor can alleviate salt damage to plants by improving cell membrane permeability and promoting the

synthesis of organic osmotic adjustment substances. This allows for H. minor to grow normally in saline-alkali soil under

50-100 mmol - L.
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Table 1  Morphological changes of Hemerocallis minor under different concentrations of NaCl stress
NaCl ¥ & \ T
aCHREE PR A H Bk A 1 O
NaCl concentration Plant height . Leaf damage index
B Leaf number New root number
(mmol + L) (cm) (%)
0 (CK) 28.33+2.54a 7.2+£0.38a 10.3+1.5a 0d
50 27.06+2.19ab 7.1+0.46a 10.1+2.0a 11.7cd
100 26.61+2.38b 6.7+0.52a 8.5+1.9a 27.9¢
150 23.17+3.04c 5.6+0.53b 5.5+1.1b 58.1b
200 20.89+3.90d 5.1+0.62bc 2.2+0.8bc 63.6b
250 19.46+3.82d 4.7+0.58¢ 1.67+0.4¢ 85.4a

1 FPVER R R FR/NG FRUEER P < 0.05 KF2FBE, TR,

Note: Small letters after the data in the same column indicate different significances at P < 0.05 level. The same below.

& 2 NaClfpig 25 d B/ NEEFM REMEMSKETWL
Table 2 Changes of leaf, root biomasses and water contents of Hemerocallis minor

under different concentrations of NaCl stress

M H Leaf HZ Root
Nacl ¥ &
Nacl concentljlation q:@ /F77k§ q:@ ﬁ‘ﬂ(;
(mmol + L) Dry weight Water content Dry weight Water content
(g) (%) (g) (%)
0 (CK) 0.97+0.22a 80.73+2.43a 1.46+0.37a 73.55+2.26a
50 0.82+0.18ab 81.25+1.23a 1.42+0.25a 73.07+2.11a
100 0.75+0.19b 80.43+2.65ab 1.31+0.25ab 72.88+2.86ab
150 0.77+0.09b 79.32+3.20b 1.06+0.21¢ 71.69+3.26b
200 0.51+0.05¢ 79.56+4.18b 1.17+0.28bce 71.04+4.20b
250 0.54+0.08¢ 78.29+£3.92b 0.84+0.19d 70.66+2.64b

Bl NaCl Ve F 14 T i 28 17 34 ok, 45 A P 2 [) 22 5
W3 (P<0.05) o A [A] A1 4% B2 ok B T 19 22 4k
P25, 50~100 mmol + L Nacl 38 %73,
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SR A 8 Wit E 20 d B A BT R 150
LAk 320 A i 30 ) K 2 18 15 d A
MDA 7 W] i 3 /1115 200 ~ 250 mmol « L™ Nacl Jif}

T B EY MDA 7 £ il 45 Joip 38 B[] 1) 92 <, 338 0 s 5
R,

mmol -
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A1)
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Nacl B #] ], /N B AESE i 7 1Y AT PR R & 2 3
AANTRRE B W4 e, B KA BAE 15 d 240 Bl
T EREAK (P<0.05) 5 Nacl it ¥ & 4 200 A1 250
mmol - lBﬂ‘,T/ﬁ PEW A S BT CK, H.B
6 Tolp360 B T ) A 4 A 5 Sk B b P AR A R

E 4 BT LLE Y ZEAS [F) A B (] — Ah 3L A ]
mNEESRI R TR E A S EER AR E,
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B SR CK A LA T, (022 58 18 355200
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PEE &M CK AL B FEAR (P < 0.05)

LS AT LR 26 A [R] A B[] — Ak 35 A ]
A BT NaCl ol 38 v B2 i 42 5, I 22 R 7 &= KR
BEB Y, IF S CK AH HLak 2] 18 2 4 22 5 ( P<0.05) ;
A AL FEN R Il R S A A AR B 510,15 d
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Different small letters indicate significant differences among

different treatments ( P<0.05). The same below.

Bl 1 AFIREE NaCl s & /N R
I 24 i 1k AR Ak
Fig. 1 Changes of membrane relative permeabilities of
Hemerocallis minor leaves under different
concentrations of NaCl stress
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h

a
5l
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15 20 25
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K2 IR NaCl il R /N E3 MDA 75 57284k
Fig. 2 Changes of MDA contents of Hemerocallis minor

under different concentrations of NaCl stress
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Bl 3 NaCl Bl T /N ARSI A ml i P & 2 1k

Fig. 3 Changes of leaf soluble sugar contents of Hemerocallis

minor under different concentrations of NaCl stress
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% §.8 a
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Fig. 4 Changes of leaf soluble protein contents of Hemerocallis

minor under different concentrations of NaCl stress
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Fig. 5 Changes of leaf proline contents of Hemerocallis

minor under different concentrations of NaCl stress
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