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Abstract: In order to explore the effects of different fertilization treatments on soil N,O emission, yield and soil aggregate in vegetable

fields, the study took vegetable fields in Nanjing as the research object, and set up 5 treatments which consisted of no fertilization (CK),
chemical nitrogen fertilizer application (U), chemical nitrogen fertilizer and microbial agent application (UM), organic fertilizer instead of
25% chemical nitrogen fertilizer (O) and organic fertilizer instead of 25% chemical nitrogen fertilizer and microbial agent application
(OM). The study employed the static chamber—gas chromatography method to monitor N.O emissions from vegetable field soils and
analyzed the effects of different fertilization treatments on N»O emission fluxes, global warming potential (GWP), greenhouse gas intensity
(GHGI), crop yield, soil aggregate composition and economic benefits. The results showed that the cumulative N,O emissions of soils
treated with O treatment increased by 12.70% compared with the U treatment, while those treated with UM and OM decreased. Specifically,
the cumulative N>O emission of soils treated with UM treatment was decreased by 16.67%, and those treated with OM treatment was
significantly decreased by 23.81% (P<0.05). Among the fertilization treatments, the highest yield was achieved with the OM treatment,
reaching 11.9 t-hm?, followed by the O treatment with a yield of 11.2 t-hm™. In addition, the O and OM treatments reduced the proportion
of <0.25 mm soil aggregates, increased the proportion of large soil aggregates, and enhanced soil aggregate stability and economic benefits.
It can be seen that organic fertilizer combined with microbial agent treatment is a feasible measure to achieve low carbon and high yield in
agriculture which can help reduce soil N2O emission and increase crop yield.

Keywords : organic fertilizer; microbial agent; N,O; aggregate; yield
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Table 1 Vegetable crop rotation patterns
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Item S()wing( start) time Harvest(end) time i
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JNESE S 2020.05.12 2020.06.03  2020.05.13—2020.06.03
REHE 2020.06.04 2020.10.31 o

T RGRFME S I (202045 1 H ZJ5) , DB 1 5, oA R 4R
AR

Note: After January 2020, due to the impact of the COVID-19
pandemic, gas samples were not collected during the later stages of garlic
cultivation.
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Figure 1 N,O emission fluxes from soil under different fertilization treatments during the growth periods of garlic and Chinese cabbage
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Table 2 Correlation analysis between soil N.O emissions and soil
ammonium nitrogen, nitrate nitrogen , and temperature

A A A
Ammonium nitrogen Nitrate nitrogen

i NoO HEjif i 1
Ttem N,O flux

content content
B 0.252%
A = 0.170 -0.191
T 0.663% 0.403 0.618%

T 43 HIFRIRTE 0.05 10,01 A 1 B
Note: * and ** indicate significant correlation at the 0.05 and 0.01
levels, respectively.
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Different letters above the columns indicate significant differences among treatments at 0.05 level.
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Figure 2 Cumulative N>O emissions from soil under different fertilization treatments during the growth periods of garlic and Chinese cabbage
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Figure 3 Dynamic changes of soil nitrate nitrogen and ammonium nitrogen content during the growth period of garlic and Chinese cabbage
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Table 3 Yield, GWP,and GHGI under different fertilization treatments
bR 77t Yield/(t-hm™) EVES ¥ B EE R B U HE RO
Treatment s Garlic /NFI3E Cabbage Total yield/(t-hm™) Total GWP/(t-hm™) Tolal GHGI/(t-t™)

CK 2.191+0.259C 2.014+0.382C 4.204+0.181D 0.180+0.040D 0.042+0.008A

U 4.999+0.230B 4.601+0.699B 9.600+0.586C 0.343+0.022AB 0.036+0.001AB
UM 5.190+0.171B 4.808+0265B 9.998+0.226C 0.288+0.043BC 0.029+0.005BC

0 5.340+0.379AB 5.870+0.187A 11.210+0.230B 0.388+0.056A 0.035+0.006AB
oM 5.635+0.147A 6.287+0.400A 11.923+0.398A 0.261+0.051C 0.022+0.005C

T BB A T bR e 22 [ — 51 AT

TP REROR AN R PR AT B 25 5 (P<0.05) . R,

Note: The values are represented with mean +standard deviations, different capital letters in the same column indicate significant differences among

treatments (P<0.05). The same below.

L R AR A OM AR 38, 5 0.022 1+t 5 CK &b 3 AH
e, UM ,OM AbBE B GHGI 735 B3 B T 30.95% (P<
0.05) .47.62%(P<0.05) , HAh Ab ¥ 2= R A B 5 U
ALPEAR EL, UM O .OM 4 BRI GHGIF3 45 P R B, Hovp
OM Zb 3 i S5 F#AIR T 38.89%(P<0.05) .
24 i HIEFARENARSREM

F 4 TR T A [ Jit A Ab 30T 4 8 A 3R A 4 Y

P 1%) WHARTY

FZNR o /N [ it A Ak BT 1) 32 2 A R AR S R >5 mm R
PR AR, HAE CK. U UM, 0 ,OM &b rf i1 L 451)
I3 5°M 53.25% .56.24% .56.45% .60.17% .62.67%. %}
F>5 mm K B KA R, U UM, 0, OM Ab FEAH 42T
CK A FA Pl HARE A B . X T 2~5 mm A
9 P SR, U A UM 40 P A% CK A0 FE 3 25 B AIR T
60.08% (P<0.05) 11 53.26% (P<0.05) , 1fil O F1 OM &b 2f
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A CK Ab BRARfE AN (8 25 5 X F 0.25~2 mm b7 % 1) AT 3R
A, 25 A A CK Ak FRAS AL 1 B 2 5 X T <0.25 mm
B B SR AR, U AT UM Ab 34 CK Ab P I8 25 388 T
85.33% (P<0.05) F1 80.22% ( P<0.05) , O Fl OM Ab PR
CK AL FAZ A i 2%

5 R A [A) it B Ak BER 4 3 A SR AR B MWD |
GMD Fll Rozsc MWD .GMD Fl Ros (V- ¥ {E ¥4 7E OM 4k
PP, 2098 3.69.2.72 mm F193.07%., 5 CK ik
FRAH HE, U AL 859 MWD . GMD F1 Roos (8 53 M FEAR T
3.32%. 19.37% #1 10.30%, UM Ab 38 7 51 B& % T
2.42% .18.92% #119.78%, O &b BR 43 H| K T 8.16%

R4 FNEIMEACALIE T LI EIHL %% F R ik & bt
Table 4 Proportion of soil aggregates of different particle sizes

under different fertilization treatments

AN [l 5 P R AR o ik 73

16.22% F1 3.73%, OM 4b P 43 5] 38 K T 11.48% .
22.52% M 4.30%. HILATLIE H,0.0M A BE AT LI
B I A R AR AR M
2.5 Kt/ AENEFE

N T i A A B R R RN SR 2 T 80 2% L2
6. TR Ab B K 35 1 F1)3E 26 B0 OM>0>UM>U>CK,
JINFLSE B R 2 3l 0>0M>U>UM>CK A [a] b B
KRB P HE R 0>0M>U>UM>CK, /N ISR 9 72 4% L
4 0>U>0M>UM>CK. Z5 |, 0 F1 OM 4k # £ S8 9] 4
E NG 2 =IO (SR 5 Wi 2 2 O 2o o i el =
it NS Ah B

3 iTig

3.1 A[E)HERE AL IR 3T 3 1 N,O HE ALY 520
it A ALk B2 Pl A - 3 A Wy Ak s B, DTS )

Trﬁim Mass fraction of aggregates of different particle sizes/% R R AL NO HERE™ A IR 25 SRR W] 7E &)
>Smm_ 2-Swm 025-2mm  <02Smm  fghgh, O GbERAG 13 N.O REUHERCH TG o AT
CK  5325:7.37A 9.67+222A 26.22+532A  10.77+4.50B B TR A R S R AR
U 56.24x10.55A 3.86x1.66B 19.94x4.75A  19.96+4.80A N . . e A e .
UM 56.45+3.86A 4.52+0.74B 19.61+6.13A  19.41+3.22A Efizgﬁmf SR Ei E%ﬂ%ﬁ% j{iﬁﬁ E;J
0 60.17+3.55A 8.A41+1.93A 23.98+2.45A  7.44+1.03B RN LA A NUNE A A LA s SR, 12
OM  62.67+3.03A 8.50+0.47A 21.91+4.98A  6.93+3.60B Bt TR A B AR AL R AL SR AT
A3 NLO HERL™ . [R) I, A7 IS 2% BRAT HILIE 4 it FH ek
*5 REIMIEALIE + 15 F B Ra R e ST R BAE R - LR S, AT A
Table 5 Soil aggregate stability under different FI T N.O S AR M - dr itk 20 i 6 280t = 551 F
fertilization treatments St A ATLIE A R NoO HE il A1 T A AT P it /I
yis:l B SRR HEFR BT Aggregate stability index ﬂ\fﬂ , ﬁﬂﬁﬁ% Hﬂ ﬂ:ﬁﬂzﬂ,ﬂlﬂ *’I‘ﬁiﬁ% E/‘J C/N, ﬁ@/\j:
e RIS T RUZ AL R B P
U 3.20£0.42B 1.79+0.46B 80.04+4.80B ARV LR IR SR, A 7 40 S o
UM 3.23:0.15AB 1.80+0.13B 80.59+3.22B PEAT AT NO HER -
0 3.58+0.14AB 2.58+0.18A  92.56+1.03A ARG B, UM Kb BT OM Ak 2 45 AV it %0 A8 AV
oM 3.69+0.12A 2.72+0.23A 93.07+3.60A A HUIEASER A N.O 2R HERCE A i TR, 108 BH B
&6 AEHEARALIE XFRF/N B SEH 25
Table 6 Economic benefits of different fertilization treatments on garlic and cabbage
e KFR 28 B335 Economic benefits of garlic INFIZRZE B3 ES Economic benefits of Chinese cabbage
Treatment FHH BEAInpuy/ I Profi I FHH BEA Inpu/  FlE Profiv 77 LL
Output value/(J77C-hm™)  (J7oC+hm™)  (J7oC+hm™) Ro Output value/(J77C-hm?) (J77C-hm™) (J7JC-hm™) Rox
CK 2.19 2.09 0.10 1.05 0.60 0.37 0.23 1.62
U 5.00 2.17 2.83 2.30 1.38 0.44 0.94 3.14
UM 5.19 235 2.84 221 1.44 0.62 0.82 2.32
0 5.34 2.19 3.15 2.44 1.76 0.47 1.29 3.74
oM 5.64 2.37 3.27 2.38 1.89 0.65 1.24 291

T AR A A AL R RS ) 2 AN T, DL B BTt B AR 8 35 1000 AR R TE N 2, RS2 PR A ™ T N L IRA T A

Note: Other costs(such as labor, utilities , and rent) are not taken into account in this experiment, in order to more intuitively assess the material costs of

vegetable cultivation and the potential returns. However,labor costs must be included in the inputs in actual production.
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