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Effect of Organic Fertilizer and Planting Density on Root
Growth and Function of Maize in Dryland

LIU Jing-bo', WANG Xiao-lin', ZHANG Sut-qi"'?, ZHANG Ren-he*, XUE Jtquan®
(1. State Key Laboratory of Soil Erosion and Dry-land Farming on the Loess Plateau s Northwest A & F University ,
Yangling . Shaanxi 712100, China; 2. Institute of Soil and Water Conservation . CAS and MWR , Yangling .
Shaanzxi 712100, China; 3. College o f Agronomy, Northwest A & F University, Yangling s Shaanzi 712100, China)

Abstract: This experiment was focused on the effect of organic fertilizer and planting density (60, 75 and 90
thousand plants/hm?) on root growth and function of maize in field condition. The result showed that basal
organic fertilizer reduced root length and surface area in 30—100 cm soil layer at pre-tasselling stage, but had
no significant influence on root dry weight. The rate of root/shoot was significantly decreased because
organic fertilizer dramatically increased the biomass of shoot. The influence of planting density on root
growth was not significant. At waxen maturity stage, basal organic fertilizer restricted the distribution of
root in 30—100 cm soil layer and at the position of 1/4 row space, 1/2 row space, under plastic mulch, but
had no significant influence on root/shoot. The trends of root length, root surface area and root dry weight
were decreased as planting density increasing, especially in 0—30 cm soil layer and at planting position. The
increase of planting density also decreased the rate of root/shoot, but increased the root function. Organic
fertilizer also didn’t show the significant effect on deferring senescence and had no significant difference in
hydraulic conductivity of root system compared with the treatments without basal organic fertilizer. Root
showed some flexibility by increasing water uptake function per surface area as planting density increasing.
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) 60  /hm’C ) 75 /hm’C ) 9  /hm’C )
- (T)) (T (T (T (T (To)
0—30  0.4880.038 0.5554-0.155 0.540-0.127 0.809+0.167 0.49140.053 0.7010.051
/ 30100 0.115+0.012 0.15640.020 0.063-£0.007 0.10740.032 0.116--0.015 0.1040.022
(em rem ) 0—30  0.366+0.124 0.298-0.018 0.373+0.214 0.3420.045 0.20640.037 0.205+0.076
30100 0.03140.010 0.06140.021 0.030-£0.006 0.060+0.011 0.025--0,003 0.04440.012
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/ 30--100 0.055+0.015 0.069=0.010 0.041=£0.004 0.0540.015 0.063=£0.006 0.0530.019
(mg sem™) 0—30  0.833£0.303 0.6010.105 0.565:£0.168 0.53840.060 0.443+0.125 0.376--0.113
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