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Growth and reproduction and their relationships with soil moisture in
artificially established Artemisia sphaerocephala populations of different

densities in the Alxa Desert
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Abstract: At the southeastern edge of Tengger Desert in Inner Mongolia of northern China. grassland degradation usually
occurs primarily due to improper management regimes in fragile environmental conditions. Over the last several decades. most
sandy grasslands in this region have turned into shifting, semi-shifting and semi-fixed sandy lands. corresponding to severe,
moderate and light degradation. To curb degradation and alleviate the impacts of degradation on environment and human life in
this region, the central and local governments have implemented a variety of measures to restore vegetation on degraded
grasslands since the mid 1990s. One of these measures is revegetation by planting indigenous shrubs and semi-shrubs (e. g.
Artemisia sphaerocephala) through air seedling on severely degraded areas. As a result, artificial communities of A.

sphaerocephalu have been established in many parts of the Tengger desert. Little is known, however, about the effects of
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different densities of artificially established A. sphaerocephala communities on patterns of growth and repraduction of the
plants in relation to soil water content.

In this paper, we examined the patterns of growth and reproduction of artificially established A. sphaerocephala
populations with different densities as well as the relationship between standing biomass per plant and soil water content at
different depths over the growing season in 2001. Several important conclusions can be drawn from this study. (1) There were
striking differences in the patterns of growth and reproduction of A. sphaerocephala plants among populations of different
densities, and above-ground biomass, root biomasss number of flowering shoots and seed yield per plant tended to decrease
significantly with increasing density of A. sphaerocephala populations. Among the 5 density treatments, greatest values of the
above performance measures were found in population with the lowest density of 1.1 plants/m? and lowest values of these
measures occurred in population with the highest density of 5. 3 plants/m?*. (2)There was a very low mortality rate of the plants
in both the density treatments of 1.1 and 2.1 plants/m? compared with the other treatments. When density of the A,
sphaerocephala populations was more than 3.1 plants/m?®, however, growth and reproduction of the plants were significantly
limited and their mortality rate increased greatly. (3) There were also large differences in soil water contents at different depths
among density treatments, This is particularly the case for soil water contents at the depths of 0~20 Fl 20~40cm decreasing
significantly with increasing density of the population. The optimal density of A. sphaerocephala populations was found to be
approximately 2 plants/m?®, because of greatest growth and reproduction of A. sphaerocephala plants in this density treatment.
(4) Regression analyses indicated that standing biomass per plant had a strong positive relationship with soil water content in
either the 0~20cm layer or the 20~ 40cm layer, but the relationship hetween standing biomass per plant and soil water content
at depths below 40cm tended to be much weaker. This suggests that growth and reproduction of A. sphaerocephala plants were
strongly related to soil water conditions within the 40cm layer.
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B (Artemisia sphaerocephala) RE BRI TREREXR AL EE 1 HRGH—FhEREY S iR
EFRE. KRN BEMER AN AP EREENBUEY . T U NAR AR e ME AR RNRB R AL SR E L.
HTEERZ M, 1994 #1996 FERFABIIENBELN MR ELRBEEDEAENEGTREHADE VSRR, £
RO ERTITATAVKBRE AT AT CERES M2 IREBEEBNER, BRT ATELEREMTHR S
THEARRRANGLEHBOEEERBAMNTRETARAEREATADERBEESERNER. ATFREELQH#
AREKSEKENZR F-SRBTRRRRAVER B LMD XEBHNER, RERPABETHEEE AT HS 49
KAWRRTH EARNAAEEALAVRERER S TRAIXRNTHRNFER, FES4 1996 FCERAWAT AW
mEM M AFFEEADEHFERS MR INLEET LN HHRS. EXRFRITENEM L. 2001 Ei#—$F
AHRATAREREVRBATHBRER RESEMAINER S ERETEREABAS TREEENAT AV EMN RS
E AT ERE B ERREER FKE.
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ProE (L T B H PTI B 2 B E WA FE A 38 30 km 4 (GGR42 105°31', Jb46 39°07, MK 1400m), i X B H &Y
TERRIUK, FHBE 8. 1C,=210CERIE 3000~3400C, FHKE 60~150mm, 70% L LEFE 7.8.9 B 4. FHE K
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Fig. 1 Growth patterns of air-sown Artemisia sphaerocephala populations across different densities

HEAREGXERBE (P<0.05) Means with different letters indicate significant differences at P<Z0. 05
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Fig. 2 Patterns of sexual reproduction in air-sown Artemisia sphaerocephala populationa_ across different densities . P<C0, 05
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Changes in soil water content at different soil depths of

different periods in air-sown Artemisia sphaerocephala papulations

under different densities, P< (. 05
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Fig. 4 Relationship between standing biomass (g/plant) and soil water content at different soil depths
a,b B8 H June; c,d 7 A July; e.f 8 A August; g.bh 58 3 1B H three censuses are combined
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