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Abstract: In order to cope with the problems of the decline in the quality of cultivated land and serious soil
erosion of dryland farmland in southwest China, through the field plot experiment, with no application of
water-retaining agent + no mulching treatment (A, B;) as a control, the treatments of different water-re-
taining agents of no application of water-retaining agent (A,), conventional agricultural water-retaining a-
gent (A,), microorganisms water retention agent (A,), combined with different mulching materials of no
mulching (B,), plastic film mulching (B,), straw mulching (B;) were explored for their effects on soil
characteristics and rapeseed plant growth. The results showed that different mulching treatments com-
bined with water-retaining agent can effectively increase the water content of the 0—20 cm deep soil layer
before the flowering stage of rapeseed, but the water-retaining effect of straw mulching treatment was
weak in the later stage of growth. The mulching treatment combined with the application of water-retai-
ning agent can significantly increase the soil nutrient content, among which the soil alkaline hydrolyzed ni-
trogen and organic matter in the A,B, treatment were significantly increased by 12. 93% and 45.79% com-
pared with the control, and the soil available phosphorus in the A;B; treatment was significantly increased
by 12.97% compared with the control. A,B, treatment and A,B, treatment significantly increased soil in-
vertase activity, but no any treatment had significant effect on catalase activity. It was found by Biolog-
ECO culture that A,B, and A;B, treatments could significantly increase soil microbial carbon source meta-
bolic activity (AWCD). The utilization rate of amine carbon sources and amino acid carbon sources by soil
microorganisms under A, B, treatment was significantly increased by 48.53% and 33. 94 %, respectively,
compared with the control, and the Richness index (R), Shannon-Wiener index ( H) and Simpson index
(D) reached to their peaks under A;B, treatment. The plant height, aboveground dry matter weight, un-
derground dry matter weight and yield of rapeseed under A,B, treatment were significantly higher than
those of under control treatment. In conclusion, different mulching materials and water-retaining agents
have positive effects on soil properties, and the treatment of mulching with microbial water-retaining agent
(A;B,) can significantly improve soil water content and soil nutrients, and increase soil enzymes and mi-
crobial activities. So, it is beneficial to the growth of rapeseed and yield increase, and it is suitable to pop-
ularize and apply in dry farming areas of southwest China.

Key words: dryland farmland in southwest China; water-retaining agent; mulching materials; soil charac-

teristics; growth of rapeseed
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