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Characteristics of N,O emissions from different fertilization

treatments in Weibei dryland apple orchard

ZHU Zhijun,YANG Lili,FENG Tao, TONG Yan’ an
(College of Resources and Environment, Northwest Agriculture and Forestry University , Yangling ,Shaanxi 712100)

Abstract: Studying N,O emission characteristics of reducing chemical nitrogen (N) fertilizer and organic sub-
stitution in apple orchards under ecological conditions can provide data support for estimating regional N,O emis-
sions in Weibei dry land. In this experiment, static box-gas chromatography was used to monitor N,O emission flux
under different fertilization systems in apple orchards in Weibei dryland for a period of one year ( Oct. 2017-0Oct.
2018). The results showed that the apple expansion period was the main period of N,O emission from apple or-
chards on Weibei dry plateau. The total annual cumulative N,O emission of each fertilization treatment was between
1.14 kg - hm™ and 4.46 kg + hm™. Compared with conventional fertilization treatment, the total N,O emission of
optimized N reduction and organic-inorganic combined fertilization treatments decreased by 43.3% and 42.6%, re-
spectively. The annual emission coefficients of conventional high nitrogen, optimized N reduction, and organic-inor-
ganic combined treatments were 0.27%, 0.22%, and 0.22%, respectively. Temperature was the decisive factor
limiting N,O emission from soil during apple maturity and expansion. After fertilization, with the passage of time,
insufficient substrate concentration gradually became an important factor to limit N,O emission. Therefore, as the
recommended fertilization mode for apple orchards, organic and inorganic fertilizers can significantly reduce N,O e-
mission, and fertilization before rainfall can reduce N,O emission peak value.
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Fig.1 Variations of soil temperature (5, 10 c¢m soil average temperature) and water-filled pore space (0~20 c¢m)
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Fig.2 Average daily air temperature and precipitation in Luochuan Agri-ecological Station
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R S
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HHRER
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fertilizer
DAt A
Reduce nitrogen 2017-10-12—2018-10-11 2.53+0.07Bb  0.22+0.0la
fertilizer
HPLTCHLRCE
Organic fertilizer 2017-10-12—2018-10-11 2.56+0.21Bb  0.22+0.03a
substitution

T A FENE FREFRR AL P<0.05 KF 122 5 2 A
KRG FRFRRAEHRFE P<0.01 KV 2253 8%, T,

Note: Different lowercase letters indicate significant difference
among treatments at P<0.05 level. Different capital letters indicate signif-

icant difference among treatments at the level of P<0.01, the same below.

x2 EREREEIEAE N,O FEHHEMEZE

Table 2 Annual average emission rate of N,O under different fertilization treatments

fb AR GE F/ME RKRME BETES ¢
Tre: Annual average emission rate Minimum value Maximum value Coefficient of
reatment /(g -m?-hh) /(pg - m2 - hh) /(pg-m?2-h™) variation/ %
CK 20.44+19.68Cc 1.17 105.48 96.30
. ﬁ%ﬂ%/ﬁk . 103.60+129.94Aa 4.39 444.34 129.93
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UL{JCﬁﬁ e 61.11+82.26Bb 5.51 319.09 134.61
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ﬁ’r}lﬂﬁ/ﬂﬁﬂﬁ{u - 57.01+67.74Bb 5.57 241.39 118.81
Organic fertilizer substitution
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= N0 Az 1R L 2 6 7 [ it I Ak 3 N,0 ety N, O emission flux and environmental factors
ﬁFﬁ&@%{”ﬁﬁ#’l\%ﬁi,%ﬁﬁﬂﬁiﬂﬂ‘ﬁééﬁ*ﬁ%ﬁ% under different fertilization treatments
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I e
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N 44.6% ,ﬁf@ 3 % MUY AR g 2 (] AF OGP B s WL 0.217 0.023 0.422 0.083
BRRAE 2%, 55 1 SR HEAL ML RS B ROR AR 0.033 <0.001 0.179 0.614
0.009 <0.001 0.094 0.451
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