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Effects of Different Tamarix chinensis Growth on Variability of Soil Moisture and Salinity in

Yellow River Delta

HU Xinlong'?, QI Ji'?, YU Qianjun"?, LIU Jindi', PAN Yinghua'? CHEN Xiaobing®, HU Qiuli"*", ZHAO Ying'?

(1 College of Resources and Environmental Engineering, Ludong University, Yantai, Shandong 264025, China; 2 Key
Laboratory of Coastal Ecohydrological Processes and Environmental Security, Yantai, Shandong 264025, China; 3 Yantai
Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai, Shandong 264003, China)

Abstract: There is an apparently variation of soil moisture and salinity in the Yellow River Delta. In order to explore the
characteristics and influencing factors of the variation to restore the ecology of local Tamarix community, the two natural Tamarix
forests, poorly-developed (N;) and well-developed (N;) states were selected, the groundwater table depths and salinity, soil
moistures and salinity, salt enrichment ratios and Cl and Na' contents at the two sites were compared and analyzed. The results
show that the salinity of groundwater at N, site is higher than Nj site, and its average groundwater table is lower than Nj site. Soil
moisture is higher at N, site than N, site in rainy season but lower at N, site than N site in dry season, especially in the inner
region (distance from the plant is 0—30 cm). Soil salinity is decreased with soil depth at the two sites, and “salt valley” and “salt
island” is appeared in rainy and dry seasons, respectively. “Salt valley” at N, site is stronger than N, site. During the rainy season,
the contents of CI” and Na' in the inner region is generally lower than those in the outer region (distance from the plant is
30-90 cm) with the “left-right” spatial distribution at N, site. Whereas, the “up-down” spatial distribution is appeared at N; site,
which further illustrated that “salt valley” effect is more obvious at N, site in the rainy season. In conclusion, “salt valley” and
“salt island” effects are the crucial strategy for Tamarix Chinensis adapting to heavily saline habitat. Therefore, it is an effective
way to apply suitable planting regime for tamarisk, to promote the growth of canopy for enhancing “salt valley and island” effects,
which are beneficial to the stability of tamarisk community and the restoration of saline-alkali soil.

Key words: Tamarix chinensis; Soil moisture; Soil salinity; Temporal and spatial variation; Yellow River Delta
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Fig. 1 Location of study area

T AL AR RE M AT AE 7 (10 mx10 m)i £ &
B, Ny FEHUEEAIRIAR S | RIS N, FEH R
N, FEHIAREMIAR &5 . el R, Ny FEHA S X T 4y
(F Do SENMEAETAEY T, N, A R b iE
(Suaeda salsa). 7735 (Phragmites australis). ¥R
(Cynodon dactylon); N, FEHUER M A EhHumsZE . 7
AN, B AAFMILE (Limonium bicolor) . &2
(Cynanchum chinense).

TEMFAHMJE A FRAEI 2 B, WA A b % 1 7Kk
B0 HIEYI M BT ROR 25 S o M R KRR S8k
FEZT AR AN A 2 B o PR R KT, P34
R Ni<N,, ZFHESIR, Ny R KA EZ) 1 m,
N, FEHB R AR IR 2 mo Ny FEHLHE N KB fL AR T
N, REHl, 35108 20.40 ~ 36.66. 33.73 ~ 40.69 g/L,
YR TROK o PIALEHE - B AL A 5 S:

http://soils.issas.ac.cn



55 6 1] BHEERESE . WO = A AN [ SRR L KR S BT Y 5 e 1293
F1 BUIHAEAEER
Table | Results of quadrat of Tamarix chinensis survey
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Fig. 2 Temporal dynamic variation of groundwater table depth and
salinity at two sites
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Fig.3 Variation of soil physical properties along with depth at two sites
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Fig. 4 Variation of volumetric soil moistures at two sites in different seasons
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Fig. 5 Variation characteristics of soil salinity at two sites in different seasons
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Fig. 6 Temporal and spatial variation of CI" and Na* contents in soil profiles at two sites
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Table 2 Changes of soil Cl contents at two sites in dry season compared to previous rainy season
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10 1393 97.3 128.6 67.6 33.6 155.7 58.5 -0.8 -16.3 —40.6
20 86.9 54.9 26.5 19.2 4.7 -33.7 50.5 -55.3 -74.3 -49.8
30 -21.2 32.9 25.7 -23 6.5 -26.5 51.4 —47.4 -52.9 —40.5
50 11.3 28.8 14.4 7.6 8.4 5.3 59.6 -37.3 —43.9 -37.9
70 39.0 64.0 20.7 4.2 13.1 8.0 383 —40.7 -35.4 -18.7
90 15.2 26.7 20.3 -11.0 -1.4 68.3 57.7 -18.8 -11.9 1.6
110 -8.4 -7.5 -10.7 -29.2 3.7 47.4 35.6 7.2 -11.1 232
A3 37.1 10.9 47.0 245
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