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Effects of iso-osmotic salt and water stresses on growth and ionic
absorption and distribution in Nitraria sibirica seedlings

ZHANG Gui-ling
( College of Life Sciences, Linyi University, Linyi, Shandong 276005, China)

Abstract: The effects of iso — osmotic conditions ( —0.79 MPa and — 1.83 MPa) of salt stress (NaCl) and water
stress (PEG) on seedling growth, and ionic absorption and distribution in different organs of Nitraria sibirica were stud-
ied, and the relationship between drought resistance and salt tolerance was analyzed. The results showed that, compared
to the control, the plant height, stem diameter, taproot length and dry weight of seedlings decreased significantly (P <
0.05), while the contents of soluble sugar, proline and MDA increased significantly ( P < 0.05) under the treatments of
—1.83 MPa salt and PEG. , in which the growth inhibition effect of salt treatment exceeded significantly ( P < 0.05)
that of PEG treatment. Under NaCl stress, the Na + content in different organs of Nitraria sibirica seedlings showed an
upward trend, the K* content rose firstly and then went down, and the contents of Ca>* and Mg®* as well as the ratios
of K*/Na*, Ca’* /Na* and Mg®* /Na* showed a downward trend. Under PEG stress, the Na® content in different or-
gans of Nitraria sibirica seedlings went down firstly and then rose, the contents of K*, Ca’* and Mg** decreased, and
the ratios of K* /Na*, Ca’*/Na* and Mg®* /Na* rose firstly and then went down. Among different organs, the change
magnitude of ions was the largest in roots, followed by stems, and the smallest in leaves. Nitraria sibirica seedlings could
resist salt stress by changing the distribution of salt ions and regulating their balance in the plants, and could resist
drought stress by accumulating a large amount of small organic molecules.
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Table 1  Effects of iso — osmotic NaCl and PEG stresses on growth of Nitraria sibirica seedlings
AbFR R /cm ZEHl/em FMK/em W LT YE g WTYE/ ¢
Treatments Plant height Stem diameter Taproot length Dry weight of shoot Dry weight of root
CK 11.50+£0.54 aA 1.86+0.09 aA 17.80 £ 0.87 aA 74.59 £3.54 aA 38.43+£2.14 aA
—0.79MPa NaCl 11.91+£0.75 aA 1.96 £0.07 aA 17.97 £0.91 aA 74.68 £3.79 aA 38.65+2.35 aA
—-0.79MPa PEG 10.82+£0.43 aA 1.77+£0.06 aA 16.10£0.79 bAB 66.84 +3.51 aAB 36.40 £2.41 aA
— 1.83MPa NaCl 4.49+0.25 cC 1.35+0.04 bB 12.37+£0.57 dC 36.67 +2.98 cC 19.89£1.98 ¢C
- 1.83MPa PEG 6.60+0.31 bB 1.36+0.04 bB 14.65+0.46 cB 42.24 +3.04 bBC 25.22+2.21 bB

TE : A B G A RS R NG FRFOR 27 B (P <0.0D) M BE (P <0.05), TR,

Note: Different capital and small letters in the same columns represent significant difference at P < 0.01 and P <0.05, respectively, hereinafter the same.

R 2 %38 NaCl #0 PEG BB BRI 40 i & IR 5 FR A0 =20

Table 2 Effects of iso-osmotic NaCl and PEG stresses on physiological parameters in Nitraria sibirica seedlings

Qb AP IR WS
Treatment Soluble sugar/(g-kg™") Proline content/(pg+g™") MDA content/ (ymol-g=")
CK 1.73£0.03 cC 121.93 £8.91 ¢C 2.91£0.06 cB
~0.79MPa NaCl 1.81£0.04 cC 261.82+10.22 bB 2.89+0.08 cB
- 0.79MPa PEG 1.85+0.04 cC 296.60 + 12.31 bB 2.92+0.08 cB
—1.83MPa NaCl 4.43+0.08 bB 747.27 + 18.67 aA 3.57£0.06 aA
- 1.83MPa PEG 4.91%0.09 aA 758.91+19.01 aA 3.22+0.04 bB
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Table 3 Effects of iso-osmotic NaCl and PEG stresses on ion contents in Niiraria sibirica seedlings
AL H Treatment Na* K* Ca®* Mg+ K*/Na* Ca>* /Na* Mg * /Na*
CK 3.75+0.06cd 27.57+2.12b 28.69+2.15a 4.02+0.05a 7.35+0.09b 7.65+0.08b 1.07+0.0lb
—0.79MPa NaCl 5.58+0.08b 36.46 +2.20a 29.20+2.17a 3.85+0.03ab 6.54+0.07b 5.24+0.06c 0.69+0.01d
f:;il —0.79MPa PEG 3.14+0.05d 29.85+2.13b 30.61+2.21a 3.95+0.04a 9.50+0.10a 9.74+0.10a 1.26+0.02a
—1.83MPa NaCl 7.75+0.10a 38.75+2.24a 22.81+2.08¢c 3.30+0.02b 5.00+0.05¢ 2.94+0.05d 0.43+0.0le
—1.83MPa PEG 4.56+0.06c 22.80+2.09¢c 24.03+2.11b 3.76+0.04ab 5.00+0.04c 5.27+0.07¢ 0.82+0.0lc
CK 14.13+£1.02b 35.37+2.22ab 35.76+2.25a 5.21+0.06a 2.50+0.02a 2.53+0.03a 0.37+0.0lab
—0.79MPa NaCl = 16.21 +1.05ab 38.93+2.25a 32.79+2.2la 4.73+0.04ab 2.40+0.02ab 2.02+0.04ab 0.29 +0.00bc
Sfm —0.79MPa PEG 13.04+1.00b 34.94+2.23b 31.00+2.20a 4.99+0.05a 2.68+0.03a 2.38+0.05ab 0.38+0.0la
—1.83MPa NaCl 19.78+1.04a 23.25+2.10d 30.95+2.22a 4.29+0.04b 1.18+0.02¢ 1.56+0.02b  0.22+0.00c
- 1.83MPa PEG  15.14+1.03ab 30.17+2.08¢ 31.86+2.21a 4.78+0.06ab 1.99+0.02b 2.10+0.03ab 0.32+0.00ab
CK 18.28+1.04b 36.79+£2.29ab 35.86+2.31a 6.35+0.09a 2.01£0.04a 1.96+0.02a 0.35+0.00a
—0.79MPa NaCl = 20.63+1.05ab 39.83+2.34a 34.50+2.24a 5.94+0.07ab 1.93+0.03a 1.67+0.03¢  0.29 +0.00ab
[T;f —0.79MPa PEG 17.40+1.03b 36.31+2.37ab 33.40+2.26ab 6.15+0.08a 2.09x0.04a 1.92+0.02ab 0.35+0.00a
- 1.83MPa NaCl 24.85+1.06a 25.53+2.17¢ 32.70+2.21b 5.77+0.06b 1.03+0.01b 1.32+0.01d 0.23+0.00b
—1.83MPa PEG 18.99+1.04b 32.63+2.13b 33.47+2.26ab 6.09+0.07a 1.72+0.02a 1.76+0.02bec 0.32+0.00ab
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