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Hfects o nitrogen application rates on grain yidd, soil organic carbon and
nitrogen under a rainfed cropping sysem in the loess tabldands o China

QJO Shengli , GAO Hui-yi , DANG Ting hui
(Ingtitute of Soil and Water Conservation, Northwest University o Agriculture and Forestry/ Chinese Academy o Sciences,
Yangling, Shaanxi 712100, China)

Abgract : Nitrogen fertilization sgnificantly influences il organic carbon (SOC) and totd il N (TSN) in rairfed
farming sytems. Hfectsof N gpplication rateson crop yidd , SOC and TN in a rainfed winter wheat ( Triticum aestivum
L.) cropping sysem without crop residues returned to il were sudied usng a long term field experiment from 1984 to
2007 in a dlt loam Heilu il (Cacarid Regols) . There were five N application rates, 0, 45, 90, 135, and 180 kg/ ha
N. The averaged grain yieldsof wheat are 1.2,2.4, 2.9, 3.2, and 3. 4 t / hafor the five treatments, regectively. For
the treatment without N fertilization (No) , the grain yidd gradualy declines with years at a rate of 67 kg/ ha (P <
0.001) . For the treatmentswith N fertilization , the grain yields are gable , and even inprove with years. Fertilizer N use
dficiencies are decreased from 40 % to 28 % for the Ngs treatment and the Nigy treatment. SOC contents in 0- 20 cm
depth are dgnificantly irfluenced by the long-term N fertilization , and the SOC poolsin 0- 20 cm depth range from 16. 9
t/ hafor the N treatment to 19. 1 t/ hafor the Nig treatment under the 23 year N gpplications. Smilarly , TSN contents
and pools are d o dgnificantly dfected by th N rates. The TSN pool sfor 0- 20 cm depth range from 2. 03 t/ hafor the Ny
trestment to 2. 37 t/ hafor the Nug trestment. There are significant correlation between crop yields and the N rates(RF =
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0.993) , and aswell asthe correlation between yields and SOC (RF =0.997) . The grain yidd increase rate is 29 kg/ ha
per 1 kg N fertilization , and the ratesfor SOC and TSN in 0- 20 cm depth are 1. 2 kg/ ha and 0. 13 kg/ ha under crop
red dues rermoved from the ground , regoectively. Root-derived C and N are the main ourcesof SOC and TSN under the
rainfed whest cropping sysem in the loess tablelands.
Key wor ds: nitrogen gpplication rate; grain yidd; il organic carbon; tota il N
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