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Tolerance of different varieties of Salix integra to high zinc stress

YANG Wei-Dong, CHEN Yi-Tai
(Institute of Subtropical Forestry, Chinese Academy of Forestry, Fuyang 311400, China)

Abstract The effect of high Zn stress on Zn uptake, accumulation and the growth of three varieties of Salix integra were analyzed
through nutrient solution culture. The results show that the influence of Zn treatment on growth parameters is related to plant variety,
plant part and Zn concentration. Growth parameters of the three varieties are retarded at Zn concentration of 100 umol - L™'(low) and
1 000 pmol - L™ (high). Root length of ‘Weishanhu’ and ‘Dahongtou’, and root biomass of ‘Dahongtou’ significantly drop in low Zn
concentration. Stem height, root length and biomass markedly reduce in high Zn concentration. Zn uptake and accumulation vary
with plant variety and shoot Zn content decreases with increasing Zn concentration. However, root Zn content increases with elevated
Zn concentration. Root Zn concentration is generally higher than that of shoot. For the different plant varieties, shoot Zn concentra-
tion ranges from 1 477.58 to 1 583.19 ug - g in low concentration Zn with an average of 1 530.29 pg - g™'. Translocation factor
(TF) decreases with Zn concentration increasing with TF for ‘Weishanhu’ and “Yizhibi” higher than that for ‘Dahongtou’. Shoot total
Zn content decreases with increasing Zn concentration. Shoot total Zn amount from 2 332.58 to 3 871.41 pg with an average of 3
266.27 pg. Shoot/root total Zn ratio is in excess of 1 for three varieties. Tolerance index (Tl) decreases with increasing Zn concentra-
tion, which is above 0.5 for the three varieties in low Zn concentration. This study suggests that high Zn concentration severely in-
hibits growth of S. integra. The three varieties have strong tolerance and high accumulation capacity in low Zn concentration. This
shows that S. integra has a high potential for phytoextraction of Zn, whose concentration is not higher than 100 pmol - L™
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Tab. 1 Effects of different Zn concentrations on growth parameters of S. integra
Zn
Growth parameter Zn concentration (umol - L Weishanhu Dahongtou Yizhibi
Stem height (cm) 0.4 59.2%423.4 51.3%+20.1 42.7°+16.0
100 44.8+17.4 42.9%17.7 41.2°48.1
1000 40.6"+13.2 39.4°+15.6 29.1°+12.9
Root length (cm) 0.4 30.0°+10.6 26.0°+7.0 26.4°+8.3
100 23.2°45.9 22.5"+4.4 23.2°42.7
1000 18.8"+4.3 15.8°+6.1 13.9°+4.2
Shoot biomass (g -plant™) 0.4 3.25%+1.65 2.60%+1.43 1.52°+1.09
100 2.37°+0.80 2.00™+0.83 1.29°+0.42
1000 0.95°+0.84 1.40°+0.88 0.55"+0.48
Root biomass (g - plant™) 0.4 0.87%+0.55 0.82+0.49 0.36+0.37
100 0.52%+0.27 0.44°+0.20 0.28%+0.18
1000 0.13°+0.10 0.12°40.10 0.06°+£0.03
Shoot: root 0.4 4.1°+0.3 3.4°+0.7 5.8742.8
100 6.4"+1.9 4.6°+0.7 8.1°+5.2
1000 24.5°+14.3 13.7°+7.9 20.2°43.0
(P<0.05), Different small letters mean significant difference at 0.05 level, the same below.
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Tab. 2 Zn content, TF, total Zn in shoots and ratio of total amount of shoots to that of roots of S. integra exposed
to different Zn concentrations
Zn
Measure item Zn concentration (umol - L’l) Weishanhu Dahongtou Yizhibi
Zn Shoot Zn content 0.4 18.50°£10.10 11.87°+4.64 31.77°£10.05
[ug - g’l(DW)] 100 1477.58%+89.68 1530.09%+181.60 1583.19°+101.80
1000 886.76°+151.18 912.86°+79.46 835.52°+210.39
Zn Root Zn content 0.4 133.93°+22.83 122.55°+28.16 99.38°+26.41
[ng - g '(DW)] 100 1 622.37°+376.28 2056.93°+461.78 1 673.87°+319.54
1 000 4 470.17°+404.98 4173.18°+426.20 4 187.07°+308.55
TF 0.4 0.13°+0.07 0.11°+0.06 0.35°+0.16
100 0.95%+0.21 0.79°+0.21 0.97°+0.21
1000 0.20°+0.03 0.22°+0.02 0.21°+0.06
0.4 81.25°+48.62 41.50°+21.17 47.28°¢17.13
. 100 3871.41°£938.32 3594.83°£1389.17 2332.58%+417.66
Total amount of Zn in shoot (ng) b b b
1 000 1 082.12°+770.52 1 845.02°£535.29 534.24°+398.52
0.4 0.53%+0.24 0.30°+0.18 2.13%+2.15
Shoot/root ratio of total Zn 100 4.61°+£1.98 3.75%0.53 6.78°+5.95
1000 1.84°+1.09 2.90°+0.73 2.99°+1.65
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