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Effects of Phosphorus Addition on Root Morphology. Nitrogen and Phosphorus
Accumulation of Old World Bluestems Under Re-watering After Drought
KANG Jiyue'?, WANG Shiqi*, LIU Jinbiao*, LI Min*, WANG Zhi''*, XU Bingcheng'**

(1.State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau , Institute of Soil and Water Conservation »
Chinese Academy of Sciences and Ministry of Water Resources, Yangling , Shaanxi 7121003 2.Institute of Soil and Water
Conservation s Northwest A&F University, Yangling s Shaanzi 71210033.University of Chinese Academy of Science, Beijing 100049)

Abstract: To identify the adaptation strategies of plants in semi-arid areas to periodical changes of water and
nutrient supply, a pot experiment was conducted to investigate plant growth, root morphological characteristics, N
and P concentration under two soil moisture conditions (well-watered and post-drought rehydration) and two
phosphorus (P) addition levels (0 and 0.2 g P, O; per kg dry soil) of Old World bluestems at its jointing
stage. Results showed that under re-watering after drought, effect of P addition on shoot and root biomass,
total biomass, and root/shoot ratio of Old World bluestems have no significant difference, while total root
length and root surface area increase 27.1% and 24.1%, specific root length and specific root area increase
18.3% and 15.9%, and root average diameter decrease 1.3%. P concentration in shoot, root and whole plant
of Old World bluestems significantly increased 61.1%, 35.8% and 49.6% , respectively, and P accumulation
significantly increased 68.6% , 52.0% and 61.3%, respectively, and, N : P ratio decreased significantly. In
addition to N accumulation in shoot, N and P accumulation in shoot, root, and whole plant of Old World
bluestems under different water and phosphorus treatments showed significant positive correlation with total
root length and root surface area. The present study suggested that increases in root length and root surface
area were the main adaptation strategies of Old World bluestems in response to periodical changes of water
supply and phosphorus addition.

Keywords: Old World bluestems; re-watering after drought; root/shoot ratio; root morphology; N and P
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