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the northern and southern edges of these patches, and in open areas and measured
seedling survival and growth for one year. First-year survival was two-fold higher in
seedlings planted under patches than in those planted elsewhere. Survival underneath
patches was mainly explained by slope, patch height and projected area (63% of the
variability explained). Survival was also associated with dominant species: most seed-
lings planted near Ephedra fragilis survived, whereas those planted near Rhamnus
lycioides died. Our study highlights the influence of microsite on establishment suc-
cess, and provides new insights on population dynamics of patch-forming species.
This information will enhance the efficiency of restoration practices in degraded S.
tenacissima steppes.

Role of rangeland shrubs as safe sites for the restoration projects

Mohammad }ankfu, Hamid Ejtehadi

Nurse shrubs may increase the establishment and survival of their understory plants, by providing a favorable microclimate or by pro-
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tecting them against herbivores. However, there are suspicions about their capabilities
as safe sites. Series of field studies were conducted from 2003-2010 in the extensively
grazed rangelands of Iran. The objective was to compare the most common type of
shrubs' facilitation in the arid or semiarid rangeland, normal or dry years, north or
south facing aspects, and between different nurse shrubs. Results generally indicated
higher soil moisture, soil fertility and protection against herbivores but lower sun ir-
radiation and evapo-transpiration, under the canopy of shrubs than in open areas.
Canopy facilitation generally increased the species diversity and richness of naturally
growing plants. Protection against herbivores was a common facilitation under the all
environmental conditions; only being dependent on the canopy structure of the nurse
shrubs. On the other hand, shrubs' facilitation for soil moisture was reduced from the
beginning towards the end of growth season; it was higher under the medium than
the sever drought conditions; besides being higher in the semiarid than the arid range-
lands. In conclusion, the most common and persistent facilitation effect of rangeland
shrubs was due to protection against herbivory. Therefore, part of the controversies, on
the capability of shrubs for being used as safe sites, might be because of paying much
attention on the soil moisture and fertility, while neglecting their role for protecting
other plants against the livestock grazing.

From buds to seeds: bees are key
James Cane

Government land managers oversee 40 million ha in the Great Basin of the western U.S.A. Its shrub steppe plant communities in-

clude diverse perennial wildflowers, but are widely degraded. Annual demand for 250
tons of affordable wildflower seed to restore Great Basin landscapes can only be satis-
fied by farming for seed. Sixteen wildflower species native to the region were chosen
because they are widespread, common, broadly adapted, and practical for farming.
We are studying each species' breeding biology, pollination needs and pollinators;
these are often unknown for entire genera or even tribes. None are wind-pollinated.
Only Crepis can be autogamous, the rest requiring a pollinator. All but two species sets
more seed with outcrossing; some require it. Native bees are the dominant, often only
visitors in each floral guild in the wild. We find that these steppe bee communities are
surviving wildfire because most species nest in the ground. Where healthy wildflower
communities follow burning, wild bees remain diverse and abundant. Most of the
candidate plant genera host one or more potentially manageable bee species. Osmia
bees abound at 7 of the wildflowers, especially Astragalus, Hedysarum and Lupings.
These legumes in particular share bee species, including cavity-nesting species ?Nll’h
management potential. One or more of the 3 agricultural field pollination strategm; -
hived honeybees, nesting management of native non-social bees, and bee commgmty
stewardship - is being developed and prescribed for farming each flowering species.
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