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N reddud in suface il (0 20 cm) , and N recovery in the long-term experiment carried out in fluvor agutic il in North China
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CROPYIE.D, N USE EFFICIENCY AND ENVIRONMENTAL IMPACT OF ALONG TERM
FERTIL IZATION EXPERIMENT IN AL UVOR AQUIC SOIL IN NORTH CHINA

Ca Zuoong Qin Sherwu
(State Key Laboratory o Sail and Sustainable Agriculture, Ingtitute  Sail Sdence, Chinese Academy o Sciences, Nanjing 210008, China)

Abgract Crop yidd, N use dficiency , and environmenta inpact of a 14-year fertilization experiment with winter wheat
and summer maize, carried out in fluvor agutic il in North China, were andyzed. The results show that Treatment NPK (150
kg hm™ ? chemical N fertilizer per crop plus a et rate of Pand K fertilizer) has aways been the highest in yield of either winter
wheat or meize with the smalles annud variation. The average yied of winter wheat (over 14 years) and meize (over 13 years)
was 5 261 kg hm™ 2 and 7 633 kg hm™ 2, respectively. Treatment 1/ 20M (i.e. haf of N from chemical fertilizer and the other
hdf from organic manure) was dightly lower than Treatment NPK in average yield of the crops, but in Treatment OM (only or-
ganic manure applied a the same ratesdf N, P, Kasthosein Treatment NPK) , the yid ds of winter wheat and maize on average
were 22 % and 16 % lower than those in Treatment NPK, respectively , and varied sgnificantly from year to year. The treatment
showed a risng trend with the time in yidd (p <0.05) . The averaged N use dficiency was 60 % for winter wheat and 61 % for
meize in Treatment NPK, 51 % and 56 % in Treatment 1/ 20M , and 34 % and 43 % in Treatment OM , regectively. Total N in
the surface il (0 20 cm) wasincreasngin dl the above treaments, whichwere in the order of OM > 1/20M > NPK. The
amount of N recovered by the plants plus N resdue in suface il (0 20 cm) acoounted for 69 %, 75 % and 69 % , regpective-
ly in NPK, 1/ 20M , and OM. There was no evidence of downwards moverment of NO; to subsil and the N,O emisson factors
were lessthan 0.24 % in al the three trestments. In contras , NO; content increased with the depth of il prdfile to 100 cmin
Treament NK , of which the crop yiel dswere not sgnificantly different fromthose in CK (without fertilization) and the N use ffi-
ciency was dnog equd to zero , but its N>O emisson factor was lower than those in Treatment NPK. These results indicate that
in the invedigated il with winter wheat and meize crop in rotetion, crop yidds could be maintained & a high level by gpplicer
tion of chemica N fertilizer at a rate of 150 kg hm™ 2 and P and K fertilizers & a reamnable rate per crop seaon. In this case
negative environmentd inpact was nedighble.

Key words Long-term experiment ; Winter wheet ; Maize; N use dficiency ; Environmentd inpact



