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Effects of Soil Tillage and Straw Return on Soybean
Roots and Soil Nutrients

KUANG En-jun' ,CHI Fen-qin' ,ZHANG Jiu-ming' ,ZHU Bao-guo’ ,SU Qing-rui'
(1. Institute of Soil Fertilizer and Environment Resource, Heilongjiang Academy of Agricultural Sciences/Key
Laboratory of Soil Environment and Plant Nutrition of Heilongjiang Province/Heilongjiang Fertilizer Engineer-
ing Research Center, Harbin 150086, China; 2. Jiamusi Branch. Heilongjiang Academy of Agricultural Sci-

ences,Jiamusi 154007 ,China)

Abstract: In order to explore the suitable cultivation mode in cold region, No-tillage(NT) ,shallow tillage(ST) ,
deep tillage(DT) ,and straw returning(S) were used to study the effects of different tillage methods on soil nu-
trients and soybean root morphology. The results showed that,compared with non-straw returning treatment.
straw returning treatment could increase the total root length and root volume of soybean at the early flowering
stage. The total root length of no-tillage with straw returning(NS) , shallow tillage with straw returning(SS),
and deep tillage with straw returning(DS) treatments were 48. 9% ,52. 0% and 20. 4% higher than NT,ST,
and DT, respectively. The root volume increased by 60.0% ,27. 6% and 43. 8% respectively,and the difference
was significant(P<C0. 05). At the same time,straw returning treatment significantly increased the contents of
soil microbial biomass carbon and nitrogen (SMBC and SMBN) compared with non-straw returning treatment,
and the effect was obvious in 20-40 cm soil layer. Single-factor and interaction of tillage methods, straw retur-
ning and soil depth significantly affected the contents of soil available phosphorus, available potassium, and
SMBC. The effects of tillage methods and soil depth on organic carbon were significant (P<C0. 05 or P<C
0.01). In conclusion.the straw dislocation wheel can significantly increase the nutrients of deep soil and pro-
mote the root development of soybean.

Keywords: plough method; straw return; root morphology; soil nutrients
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