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Effect of Carbon and Nitrogen Addition on Soil
Physical Properties in Rainfed Farmland
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Abstract: A 4-year field trial was conducted at the Rained Agricultural Experimental Station of Gansu Agri-
cultural University in the Loess Plateau of central Gansu Province. Experimental treatments of carbon (C)
addition sources included straw, biochar and no C addition, and each C treatment was combined with three
nitrogen (N) addition levels, 0, 50 and 100 kg /hm?* respectively. The experimental set-up was a randomized
complete block design with three replications. The aim of the study was to determine the effect of different C
sources and different N levels on soil bulk density, total porosity, soil saturated hydraulic conductivity, soil
aggregate stability and crop yield. The soils were sampled at three layers (0—5, 5—10 and 10— 30 c¢cm) per
plot. The results showed that compared with no Caddition treatments, application of biochar or straw in-
creased soil total porosity, reduce bulk density, especially biochar addition, it had significant effects on re-
ducing bulk density and increasing soil total porosity at all three observed depths, the effects of straw addi-
tion, however, was observed at 0—5 cm layer. Both straw and biochar could significantly improve soil satu-
rated hydraulic conductivity, but the effect of biochar addition was greater than that of straw addition plots.
Among observed layers, in comparison with no C addition plots, both biochar addition and straw addition
could enhance the amount of soil mechanical stable aggregates and MWD significantly, and the effect of bio-
char addition was greater than that of straw. The amount of soil water stable aggregates and MWD were in-

creased more significantly in biochar addition soils than those in no C addition and straw addition treatments.

Y75 B #:2018-08-14

HHBTE . H 5K [ RREIE ST H (31571594,41661049) 5 H il 45 B AARL 2 364 1 H (1606RJZA076)

FE—EH VLR 1982—) A HIN 2N A B se AR UFIF . B2 F LA S FSE . E-mail :18693123776@163. com

BEMEE ROCE Q61— B R #2020 BT kAR & R S 5058 . E-mail: zhan-

grz@gsau. edu. cn



513

VLR A < B U X TR % A 1 - S ) R AR 9 522 ) 235

Hence, both biochar and straw treated soils improved soil physical properties, and biochar showed the grea-

test effects. The effects of biochar, straw and nitrogen on crop yield were significant, but biochar was the

best, especially biochar 15 t/hm?®+ nitrogen 100 kg/hm®. As a whole, biochar addition was proposed for the

sustainable agricultural development in the Loess Plateau of central Gansu Province.

Keywords: biochar; straw; nitrogen; soil physical properties; crop yield
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