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Effects of NaCl Stress on the Growth, Ion Absorption and

Distribution of Juniperus chinensis Seedlings
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Abstract: To understand the growth adaptability and salt tolerance mechanism of Juniperus chinensis seed-
lings under NaCl stress, we investigated the cationic absorption and distribution in different organs (such
as roots, stems and needles) of the raw J. chinensis seedlings and its biomass accumulation under different
levels of NaCl (0, 100, 200, and 300 mmol « L™ ') stress through potted soil culturing in greenhouse. The
results showed that: (1) with the increase of NaCl concentration, the growth including plant height,

ground diameter, relative height growth and biomass accumulation were declined, while the root/shoot ra-
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tio was increased, indicating that the growth was inhibited; (2) under the NaCl stress, the Na' concentra-
tions in the roots, stems and needles of the J. chinensis seedlings were significantly increased compared
with those of the contrast seedlings, and the Na" concentration in the needles was significantly higher than
that in stems and roots, the Na™ concentration in the needles was 5-fold higher in the roots; (3) with the
increase of NaCl concentration, the K, Ca’" and Mg*" contents, K™ /Na", Ca’" /Na" and Mg®" /Na™ ra-
tios in different organs of the seedlings were decreased; (4) under the NaCl stress, the K"-Na™ selective
transportation coefficients (Sk. v,)s Ca’"-Na' selective transportation coefficients (Sg,. x.) and Mg?"-Na"
selective transportation coefficients (Sy,, n.) of the roots were significantly decreased, but the S¢, . and
Sug.na Of the stems and needles were generally decreased, while Sk n, of the needles were significantly de-
clined with the increase of NaCl concentration. And large amount of Na© was retained in shoots, which
was advantageous for reducing the damage of salt stress to roots. In conclusion, our findings suggested
that the salt-adaptation mechanisma of J. chinensis seedlings were primarily implemented by root growth
stimulation, stems and needles Na® accumulation, and are also correlated with a remarkably increased abil-

ity of K", Ca’" and Mg*" selective transportation in roots and steadyability of K™, Ca®" and Mg*" selec-

tive transportation in stems and needles.

Key words: J uniperus chinensis ; NaCl stress; seedling growth; ion homeostasis
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Table 1  The growth of J. chinensis seedlings with different NaCl concentrations
NaCl ¥ Ji R = Az ok e A X AR K
NaCl concentration/(mmol « L™1) Plant height /cm Ground diameter/mm Relative height growth/ %
CK 11.8584+0. 647a 0.86440.063a 24.513+1.084a
100 11.24240.747a 0.84240.05a 17.63241.187b
200 11.12540. 628a 0.80240.088ab 15.81841.859b
300 8.91740.441b 0.65240.035b 13.98743.091b

TE : R GV EE S5 AR /NG FBE 378 A BRI LE 0. 05 KV A7 7E it % H: 25 5 (P<C0. 05) s T A

Note: Different normal letters in the same column indicate significant difference among treatments at 0. 05 level (P < 0. 05); The same as

below
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Table 2 The biomass accumulation and root/shoot ratio in different organs of J. chinensis seedlings
under different NaCl concentrations
NaCl ¥ iz AW U2 Biomass accumulation/ (g « plant— 1) W
NaCl concentration . Roots/shoots
e it ES it it = o o
/(mmol + L™1) Root Stem Needle Shoot Whole plant ration

CK 0.16740.023a 0.17740.015a
100 0.16840.013a  0.17240.021ab
200 0.15840.015ab  0.163%£0.014b

300 0.149+0.015b 0.164+0.022b

0.691+0.015a
0.66940.014b
0.58940. 004c

0.49340.024d

0.869+0.003a 1.039%£0.013a 0.196+0.004a

0.8424-0.012b 1.01040. 031b 0.240.004a

0.751£0.011c 0.9120. 004c 0.21120.007ab

0.657+0.012d 0.806+0.013d 0.227+0.008b
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The error bars represent standard error (SE) of mean of three replications; Different normal letters within same organs represent

significant difference among different NaCl concentrations at 0. 05 level, while different capital letters within same

NaCl concentration represent significant difference among organs at 0. 05 level

Fig. 1

The K*, Na™, Ca’*"and Mg*" contents in different organs of J. chinensis seedlings

under different NaCl concentrations
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Table 3 The selective absorption-transportion of K™, Ca?" and Mg®" in different organs of J. chinensis
seedlings under different NaCl concentrations
WA NaCl e jle W e i
Selective transportation NaCl concentration Root Steam Needle
coefficients /(mmol « L™ 1)
CK 0.006=40.000dC 2.4547+0.207aA 0.89240.008aB
100 174.49042.507cA 0.45440.011bB 0.22240.003dB
St 200 191.201+£1.921bA 0.497+0.009bB 0.246+0.003cB
300 220. 335+1.393aA 0.51940. 004bB 0.30640.002bB
CK 0.008=+0.000dC 2.6427+0. 240aA 1.09+0.017aB
100 180.971+£2.731cA 0.614+0.016bB 0.363+0.004bB
S 200 230. 08940, 273bA 0.58540. 002bB 0.37140. 000bB
300 297.47144.600aA 0.46540. 008bB 0.38940.006bB
CK 0.00240. 000dC 1.217+0. 121aA 0.87940.014aB
. 100 58.844+1.686cA 0.258+0.013bB 0.176+0.001bB
Sy 200 65.63741. 533bA 0.314740.015bB 0.17840.009bB
300 87.207+2.747aA 0.25640.015bB 0.18440.003bB

- [ — S A /NG TR R R $h AL B2 [ 7 0. 05 /K A7 AE W25 M 22 55 T IR] — A7 AR 6] RS 5 B R on 18 A [ 4% B B 7E 0. 05 7K A7 7 i 3%

Note: Different normal letters within same column represent significant difference among salt concentrations at 0. 05 level, while different

capital letters within same row represent significant difference among different organs at 0. 05 level
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