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Effects of Long-term Conservation Tillage on Nitrogen Accumulation
and Translocation of Winter Wheat
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Abstract; To study the effects of long-term conservation tillage ( no-tillage and subsoiling) on nitrogen
accumulation and translocation characteristics of winter wheat, a ten-year (2006—2016) field experiment
was carried out, and the effects of different tillage treatments, including traditional tillage, no-tillage and
subsoiling on the soil water content in 0 ~ 100 cm during the key winter wheat growth stages were
analysed. The results showed that long-term no-tillage and subsoiling treatments significantly increased
the soil water content in 0 ~ 100 ¢cm and no-tillage treatment was superior to subsoiling treatment in the
dry year. The nitrogen distribution ratio in stem and leaf was gradually decreased, while it was gradually
increased in wheat are from flowering to harvesting stage under three tillage treatments. Compared with
conventional tillage treatment, average nitrogen accumulation amounts in stem, leaf and ear under 2-year
continuous no-tillage treatment were increased by 44.3% , 80.5% and 70.9% , respectively, and there
was no significant increase under 2-year continuous subsoiling treatment at flowering stage. At harvesting
stage, no-tillage and subsoiling treatments significantly decreased the nitrogen accumulation in stem,
while significantly increased its ear accumulation amount compared with conventional tillage treatment.

Moreover, no-tillage treatment significantly increased the nitrogen translocation amount of winter wheat
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vegetative organs, translocation ratio, contribution ratio to grain (P <0.05) , while subsoiling treatment

was non-sustainable to increase nitrogen translocation amount and ratio. In general, long-term effect of

no-tillage treatment on nitrogen translocation of winter wheat was superior to that of subsoiling treatment,

especially in the dry year.

Key words: winter wheat; conservation tillage ; nitrogen accumulation and translocation; soil water
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Fig.2  Soil moisture changes in 0 ~ 100 c¢m soil profile of different tillage treatments during winter wheat growth stages
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Tab.2 Effects of different tillage treatments on nitrogen accumulation and distribution in

various organs of winter wheat

E S i Tl Eg A

Ay AEM Ol ABEAH/ 4y e AR/ ™ AR/ 43 i AR/ 431

(kg-hm %)  HHI/%  (kg:hm™2)  HBI/%  (kg-hm™*)  HBI/%  (kgehm™?)  HHI/%
CT 215.97" 50. 66° 163.19¢ 38.17° 48.47¢ 11.34°
R NT 238.15® 42.16" 231. 83® 41.05° 94. 81" 16.79"
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Tab.3 Nitrogen translocation amount and translocation rate and contribution rate to grains from wheat

vegetative organs under different tillage treatments
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