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Effects of Nitrogen Application and Planting Patterns on Crop Yield, Nitrogen

Uptake and Root Morphology in a Maize/Alfalfa Intercropping System

SHAOQO Zeqiang', LIU Shuqi’, GOU Qiandong’, YI Deping’, LU Wenlong'*
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lege of Forestry, Beihua University, Jilin 132013; 3. Liaoyuan Academy of Agricultural Sciences, Liaoyuan 136200;
4. Yongji County General Agricultural Technology Extension Station, Jilin 132200, China)

Abstract: A field experiment was conducted to investigate the effects of different nitrogen application levels and
planting patterns on the yield, nitrogen uptake, and root morphology of maize and alfalfa. Two nitrogen application
levels (N, and N,) and four planting patterns (MM, MA, IMA46, IMA26) were established. The results showed that N
application significantly increased the yield and N uptake of maize and alfalfa. Under the conditions without N fertil-
izer (N,), compared to maize monoculture (MM), IMA46 and IMA26 treatments could increase maize yield, nitrogen
uptake, root length, root surface area and root volume by 72.9%, 138.6%, 37.0%, 34.7%, 43.0% and 41.1%, 73.5%,
18.7%, 8.8% and 18.4%, respectively. With N fertilization (N,), compared to maize monoculture (MM), IMA46 and
IMA26 treatments could increase maize yield, N uptake, root length, root surface area and root volume by 21.9%,
56.7%, 41.0%, 21.7%, 30.4% and 6.8%, 21.2%, 25.5%, 12.2%, 14.6%, respectively. Additionally, whether nitro-
gen was applied or not, compared to alfalfa monoculture (MA), alfalfa’s root length, root surface area, and root vol-
ume in intercropping systems were reduced to varying degree. In conclusion, in terms of crop yield value, nitrogen
uptake, and root configuration, the IMA46 model outperformed the others, and is recommended for widespread appli-
cation in regions with white pulp soil.

Key words : Maize/alfalfa intercropping; Yield; Nitrogen uptake; Root morphology
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