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Abstract: Growth, leaf photosynthetic parameters and Cl”, Na® and K* of distribution status in
Helianthus tuberosus L. seedlings were studied under NaCl stress with different concentrations of 0 ( CK) ,
50 and 100 mmol - L™". The results show that fresh and dry weights of above-ground part and whole
seedling all decrease gradually and have significant differences compared with the control group (P<
0.05), and also those of under-ground part appear gradual decreasing trend but only has a significant
difference between 100 mmol - L™' NaCl treatment group and the control group (P<0.05). With NaCl
concentration rising, net photosynthetic rate ( Pn) and stomatal conductance ( Gs) of leaf decrease
gradually, while water use efficiency ( WUE) and stomatal limitation ( Ls) increase gradually, but
generally, all differences of the four indexes are not significant among different treatment groups ( P>
0.05). In 50 and 100 mmol + L™' NaCl treatment groups, Pn is 85.6% and 44.9% , Gs is 67.9% and
57.1% , WUE is 1.25 and 1.54 times and Ls is 1.57 and 1. 64 times of their respective control group.

In above-ground and under-ground parts of seedlings, contents of CI” and Na® increase gradually while
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K" content decreases gradually with NaCl concentration rising, and the difference of Na® content is

significant but that of K™ content is not significant among different treatment groups. Na®/K" ratios of

above-ground and under-ground parts all increase with NaCl concentration rising, and under 0, 50 and
100 mmol - L™ NaCl stress, Na'/K" ratio of above-ground part is 0. 26, 0. 83 and 2. 39 and that of
under-ground part is 0.51, 1.16 and 2. 83, respectively. Contents of C1”, Na* and K" of above-ground
part are all obviously higher than those of under-ground part in different treatment groups, showing most

of CI”, Na" and K" absorbed by under-ground part being transferred to above-ground part. Tt is concluded
that NaCl stress has some inhibition to growth and photosynthesis, and also influences on ion balance in
H. tuberosus seedling, therefore, disturbs normal growth of H. ituberosus seedlings.
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Table 1 Comparison of average fresh weight and average dry weight of individual of Helianthus tuberosus L. seedling under NaCl stress with

different concentrations (X+SE)"!

NaCl ¥ PARRSEIEET /g Average fresh weight of individual BARRSEHY Tl i /g Average dry weight of individual
-1
BL/mmol - 1. b 543 HoF S5 Stk -5 Ho R Y ek
Cone. Above-ground Under-ground Whole Above-ground Under-ground Whole
of NaCl part part seedling part part seedling
0(CK) 30.38+0.85a 5.57+0.08a 35.95+0.92a 2.99+0.28a 0.46+0.08a 3.45+0.36a
50 16.81+0.09b 3.60+0.05ab 20.41+0.04b 2.16+0.09b 0.24+0.02ab 2.40x0.11b
100 8.53+0.73¢ 1.95+0.78b 10.48+0.05¢ 1.12+0.08¢ 0.16+0.03b 1.28+0.05¢

D )5 R[5 (/NG TR RAE 5% K- 1225 5.3 Different small letters in same column indicate the significant difference at 5% level.
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Table 2 Comparison of four photosynthetic parameters of leaf of Helianthus tuberosus L. seedling under NaCl stress with different concentrations

(X+SE)"

EiS/Eprd
Z/mmol + m™2 « 57!
Net photosynthetic rate

NaCl ¥ /mmol - L7
Conc. of NaCl

K53 F R
#/umol + mmol ™!
Water use efficiency

LS
B /mmol + m™2 « 7!
Stomatal conductance

AL BRI

Stomatal limitation

0(CK) 23.33+0.43a 5.31+0. 16a 0.28+0.02a 0.42+0.04a
50 19.97+0. 88a 6.63+0.65a 0.19+0.07a 0.66+0.09a
100 10.47+3.20b 8.19+3.42a 0.16+0.02a 0.69=+0. 10a

D [ 5 op R 6] (/NG PR R AE 5% K- 1255 i35 Different small letters in same column indicate the significant difference at 5% level.
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Table 3 Comparison of Cl™, N
stress with different concentrations ( X+SE)"

Na* and K* contents in above-ground and under-ground parts of Helianthus tuberosus L.

seedling under NaCl

NaCl ¥ Cl- & &:/mmol - g’l Cl™ content Na* & ¥/mmol - g Na* content K* & H/mmol - g’l K* content
[+ . -1 > > > > >
S/ mmol - L. s 1Y Ho T R4 Ho 14 H S Ho 1343 H T R
Conc. Above-ground Under-ground Above-ground Under-ground Above-ground Under-ground
of NaCl part part part part part part
0(CK) 1.374+0.246b 0.610+0.009b 0.451+0.099¢ 0.431+0.073¢ 1.746+0.350a 0.841+0.130a
50 1.589+0. 132b 0.646x0.002b 1.193+0. 199b 0.879+0. 125b 1.434+0.060a 0.759+0.171a
100 3.554+0.172a 0.979+0.036a 3.204+0.321a 1.283+0.059a 1.341+0.133a 0.454+0.111a

DRGSR NS B 2R TE 5% KO 25 5 B2 Different small letters in same column indicate the significant difference at 5% level.
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