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Abstract: Drought is one of the important factors that limits the growth of trees in the sand of old course of Yellow river
area, so the black locust ( Robinia pseudoacacia) has been getting attention in the last several years, for its stronger drought
resistance and higher survival rate in forestation. Appropriate irrigation methods not only can promote the efficient utilization

of local water resource and the growth of plants quickly, but also improve the local ecological environment. This project was
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held in 2012 and 2013 years, in order to find the optimal irrigation method for black locust young trees. Plants were
subjected to three irrigation methods: drip irrigation ( DI), furrow irrigation (FI) and hose sprinkler irrigation ( HSI). The
plot area of each treatment was 1334 m’, and the plant spacing was 3 mx4 m. The results showed that in different
hydrological years, the net photosynthetic rate (Pn) and transpiration rate ( 7r) of plants under DI both higher than that
under HSI, as well as that under HSI than FI. Water use efficiency ( WUE) was greatly influenced by the different
hydrological years, characterized by early fall, down to the lowest in August and then slowly rose again. There were
significant differences in the chlorophyll content (CC) of young trees between different treatments. The CC of plants under
DI was highest, followed by which under HSI, and which under FI was minimal. For different ages, there were significant
differences in plant height, ground diameter and diameter breast height of young trees between different irrigation methods.
In 2011, the plant height, ground diameter and diameter breast height of young trees under DI were 23.4 cm, 0.27 ¢m and
0.14 c¢m higher than that under HSI, respectively. In 2012, the plant height, ground diameter and diameter breast height of
young trees under DI were 53.7 cm, 0.61 ¢cm and 0.54 c¢m separately higher than that under HSI. The annual growth of plant
height, ground diameter and diameter breast height of young trees under DI were 112.1%, 107. 1% and 111.8% of that
under HSI, at the same time were 121.8%, 191.8% and 343.6% of that under FI, respectively. The WUE of young trees
under different irrigation methods was greatly influenced by the meteorological factors of different years. DI can significantly

improve photosynthetic physiological characteristics of black locust sapling, and promote the rapid growth of them.
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Fig.1  Variation characteristics of daily mean temperature, daily mean surface temperature, daily photosynthetic active radiation and

precipitation during growth period of black locust
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Table 1 Effects of different irrigation methods on the chlorophyll content of black locust young trees

T 5 2 F A5 Months

Irrigation methods 6 7 8 9 10
% Drip irrigation 36.9+3.3aA 37.4%2.5aA 38.7+1.6aA 41.2+3.2aA 38.5+1.7aA
13 Furrow irrigation 34.5+2.7bA 36.2%3.0aA 36.3+4.1bA 38.3x1.9bB 36.3+2.1bA
B AEWEHE Hose sprinkler irrigation 34.7+2.4bA 36.7+4.2aA 36.9+2.3bA 39.8+2.8aA 37.2+3.5aA

R BRI A RN TR A K7 3R 22 57 B35 (P<0.05) , AREIKRE FRER IR 22 57240 B3 (P<0.01)
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Fig.2  Effects of different irrigation methods on the water use efficiency of young trees of black locust in different years
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Table 2 Effects of different irrigation methods on the growth and annual growth of black locust young trees

Gl Wy =X P i ke
Years Irrigation methods Plant height/cm Ground diameter/cm Chest height diameter/cm
2011 e 193.3+8.4aA 2.79+0.47aA 1.48+0.26aA
T 111.4£12.7cB 1.57+0.34cB 1.03£0.17¢C
AW 169.9+7.6bA 2.52+0.41bA 1.34x0.11bA
2012 e 474.3£19.2aA 7.93+0.66aA 5.26+0.22aA
VA 342.1£14.9¢B 4.25+0.53¢B 2.13+0.31cB
AW 420.6+13.4bA 7.32+0.21bA 4.72+0.34bA
AEREA K T 281.0+10.8aA 5.1420.58aA 3.78+0.15aA
Annual growth/cm THHE 230.7+11.2¢B 2.68+0.44cB 1.10+0.21¢B
A WEHE 250.7+9.7bA 4.80+0.16bA 3.38+0.35bA
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Tolerance and accumulation of four ornamental species seedlings to soil

cadmium contamination
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1 College of Landscape and Architecture, Zhejiang Agriculture and Forestry University, Lin'an 311300, China
2 Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, Zhejiang A & F University, Lin'an 311300, China

Abstract: Four kinds of ornamental plants, Symplocos caudate, Morus alba, Spiraea salicifolia, and Camellia japonica
were tested under five cadmium ( Cd) application rate levels that range from Omg/kgto 100mg/kg in a greenhouse pot
experiment. Effects of Cd stress on growth indexes, biomass increment, Cd content of root, stem, leaf, content of
photosynthetic pigment, and content of MDA in them were investigated after one year growth. Tolerance index (Ti),
Translocation factor( TF)and bio concentration factor( BCF) of 4 species are evaluated. The results showed that (1) Cd had
distinct inhibition on the growth of plant, the average tolerance index of S. caudate, M. alba, S. salicifolia, and C. japonica
were 93.99, 82.33, 82.10 and 87.25 separately. (2) With increasing soil Cd content, the 4 species seedlings had a
increase of Cd content of root, stem and leaf. The Translocation factor of these tree species to soil Cd contamination are all
lower than land followed the order of S.caudate > C. japonica > S. salicifolia > M. alba. BCF values of these tree species to
soil Cd contamination followed the order of S. caudate > C. japonica > M. alba >S. salicifolia; The total contents of Cd
absorbed in S. caudate and C. japonica are significantly higer than in S. salicifolia and M. alba. (3) Chlorophyll a/b values
of them were not obviously changed compared with CK, but the contents of carotenoid of them increased with the increasing

Cd concentration. The average content of MDA in M. alba, S. salicifolia, C. japonica and S. caudate increased 15%,
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