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Introduction Converting degenerated Inner Mongolian grasslands to pastures by planting appropriate species of native plants is
the most reliable method for improving their productivity . However , the extreme weather conditions of northern Inner
Mongolia where the grass-growing period is short and severe winter chilling occurs limit the number of species for planting in
this region . Some selections of alfalfa ( Medicago spp .) are known to have adapted to these regions because of their cold
hardiness and good productivity , but their early growth is very slow . Therefore , suppression of vegetation other than alfalfa ,
i e.,species regarded as weeds , is critical until the alfalfa plants are established . In order to select the best weed management
program for the conversion of grasslands to alfalfa pastures , the effects of several weed control methods on weeds and alfalfa
production were studied and compared .
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left untreated during the 2" and 3" years of the trial .

Results All the treatments produced a remarkable decrease in the growth of perennial grasses that dominated the original
vegetation and instead increased the emergence and growth of annual broad-leaved weeds ; further , the growth of these species
rapidly decrease from the 2" year to the 3" year (Figure 1) . The most effective control of preplant vegetation was obtained
with glyphosate application at the time of planting . Among the selective weed control for growing alfalfa , asulam application at
the 2-to 3-leaf stage yielded the highest efficacy . The asulam treatment maintained the number of weeds at the lowest level
through the 3 years . All treatments with pre-emergence herbicides and tillage in the previous autumn showed less or little
efficacy . Alfalfa yield increased in most of the treated plots from the 1™ year to the 3 year as the plants aged , while almost no
yield was obtained in the untreated plots (Figure 2) The asulam treatment that achieved the best weed control in the 1" year
produced the highest yield of alfalfa for all the 3 years .
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Figure 1 Ef fect of weed control treatments on amounts
of weed growth in 3 years . Three bars in each treatment
are for 2005 (left) , 2006 (middle) and 2007 (right) .
The bars with the same letter are not significantly
dif ferent at the 5% level in 2005 ( Tukey HSD test) .

Figure 2 Effect of weed control treatments on
alfalfa yields in 3 years . The bars with the same
letter are not significantly dif ferent at the 5% level
in 2005 (Tukey HSD test) .

Conclusions For the successful conversion of degenerated grasslands of northern Inner Mongolia to alfalfa pastures , it is
essential to practice the pre-plant control of perennial grass vegetation followed by the protection of young alfalfa seedlings from
competition with annual broad-leaved weeds that emerge rapidly and replace the grasses . The sequential application of
preemergence glyphosate and postemergence asulam is recommended as the most promising weed management program . Weed
control for alfalfa is essential only during the planting year because the decreased weed levels are maintained well into the later
years of plant growth ; further , increased early alfalfa growth provides an advantage during their later competition with weeds .
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