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Effect of field-aged biochar on fertilizer N retention and N,O emissions: A )
field microplot experiment with '°N-labeled urea =
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# E: BRAEMRGANTLURSEYTE, ROREMLMSEER, R, XTHEZSCENRNPZmER S
B N,O HEBA Z B, ANELIGFREKRSZHTTIER "N iMCREWA MK, EMEMA (Biochar &k
#) MAHERA (Control &) 4k 3 AR (HBAEHR 12tha”) MPPEL FHTTHEMXIKK. SWkL, 25.6
-26.2%RRERWMER M LEMERIL, ARESCEMRAZW~EXEHBEUTE, TXRKKE, YRMOEMRL
BETTERE (0-40 cm) FiERRBEERD BN 21.6%F 20.3%; EAENWENRE, RELE (0-20 cm) F
TEFRRAARERIEMT 10.2%, MRELE (20-40cm) PHEBIANKEREL T 37.2%, XAERHTEDER
LT NO; TR, MEBLE R NLO HEEMREAE SH N.O HEE S5/ 2.06 #1 0.78 kg N ha™', &4
PRGEBED B RERRE 1.89 71 0.74 kg N ha™", MEEFEM N.O HEES B S RMEMRLE R N0 HiE
9 38.0%%0 39.4%. ENRMEMRLET, BRHLBMSIENLIBETNEASHE=ERN NO HIMESH 0.69 f
0.56 kg N ha™", 3l GRHEMER 33.7%% 29.7%., SRR, AARGEREH, HEERENRETHEHL NOs
MEEN T B RERELIERNER, FREHES TMELRIEMAMBIEANT L5 & N,O HEil.

X217 £ (Biochar); "N tRiCRRE("°N-urea) ; MZEBULZ(N recovery efficiency); BZEE#F (N retention);
N,O(Nitrous oxide)

Graphical abstract:

Field-aged biochar reduced movement of fertilizer N into the subsoil and
mitigated N,O emissions from fertilizer and priming effect of applied N
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Table 1. Surface (0-20 cm) soil properties before fertilization and maize cropping.

Treatment pH BD s0C TN C/N NHi-N NO3;-N DOC

(H;0) (g cm™) (gCke™") (gNkg™") (mg N kg™") (mg N kg™") (mgCkg™")
Control 8.09 + 0.02a 1.47 + 0.03a 7.75 £+ 0.29b 0.78 + 0.04a 992 + 0.87a 1.70 + 0.44b 10.55 + 0.23a 40.09 + 2.25a
Biochar 8.17 + 0.05a 1.41 + 0.02b 936 + 0.39 0.83 + 0.06a 11.34 + 0.72a 266 + 0.54a 9.40 + 0.14b 39.19 + 2.19a

BD: bulk density, SOC: soil organic carbon, TN: total nitrogen, DOC: dissolved organic carbon. Values followed by different letters

within the same column indicate significant differences at £ < 0.05.



Table 2. Distribution of fertilizer N in the cropped maize under control (Control) and biochar (Biochar)
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Fig. 1. Variations in (a) air temperature, soil temperature
and precipitation, and (b) soil water-filled pore

space (WFPS) values during the maize growing season.

treatment.
Treatment Grain Straw Aboveground Belowground Total
Yield Control 10,479 + 118a 9740 + 408a 20,219 + 433a 1537 + 89a 21,756 + 462a
(kg ha’l) Biochar 10,583 + 64a 9508 + 242a 20,091 + 306a 1499 + 82a 21,590 + 224a
N uptake Control 154.59 + 4.76a 89.56 + 2.18a 24414 + 6.93a 14.07 + 1.40a 25821 + 74la
(kg Nha™1) Biochar 153.34 + 241a 7430 + 3.82b 22764 + 143a 14.81 &+ 0.65a 24244 + 199a
Fertilizer N uptake Control 3454 + 2.01a 17.88 + 0.59a 5242 + 2.43a 299 + 031a 5541 + 2.39a
(kg Nha ") Biochar 36.14 + 1.09a 1512 + 0.87b 51.26 + 0.49a 3.02 + 0.16a 54.28 + 0.54a
Fertilizer N recovery efficiency Control 17.27 + 1.00a 8.94 + 0.29a 26.21 4+ 1.21a 1.50 + 0.16a 27.70 £ 1.19a
(%) Biochar 18.07 + 0.54a 7.56 + 0.44b 25.63 + 0.25a 1.51 + 0.08a 2714 £ 027a
Values followed by different letters within the same column indicate significant differences at £ < 0.05.
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Fig. 2. Dynamic variations in the concentration of total soil

NH,*-N and NO; -N (Control and Biochar) and NH,*-N and

NO; - -N derived from applied '’N-urea (F-Control and

F-Biochar) during the maize growing season. Vertical bars

denote the standard errors of the mean (n = 3).
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Fig. 3. Dynamic variations in the fluxes of total
N,O (Control and Biochar) and N,O derived from

applied "*’N-urea (F-Control and F-Biochar) during

Fig. 4. Cumulative N,O emissions and the contribution of

soil

background N,O emissions, N,O emissions derived

from applied fertilizer N, and N,0 emissions resulting from

the decomposition of organic N induced by the priming

effect of applied fertilizer to total N,O emissions under

Control and Biochar treatment. .
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