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Effects of Soil Texture and Moisture on Nitrogen Mineralization Rate of Biochar-based Fertilizer
LI Jingjing', LIU Wen?, REN Tianbao',YAN Haitao!, DU Feile', ZHNAG Lu', LI Pengyan', LIU Yingjie?, LIU Guoshun'*

(1 Tobacco College, Henan Agricultural University | Henan Biochar Engineering Research Center, Zhengzhou 450002, China;
2 Zhengzhou Tobacco Company of Henan Province, Zhengzhou 450001, China; 3 Huanghelou Science Park (Group) Co., Ltd,
Wuhan 430040, China)

Abstract: In order to study the effect of soil texture and water content on nitrogen mineralization of biochar-based fertilizer, an
indoor incubation and field experiment were conducted to study the characteristics of nitrogen mineralization under different soil
textures (sandy loam, silty loam, clay) and soil moistures (80%, 60%, 40% of SMC). The results showed that the mineralization
potential of the sandy loam was the highest, followed by clay, and silty loam was the lowest; The mineralization potential was in
an order of 80%SMC>60%SMC>40%SMC for silty loam, 60%SMC>80%SMC>40%SMC for sandy loam and clay, the
maximum nitrogen availability were 34.12% for silty loam, 56.31% for sandy loam, 41.14% for clay, respectively. The nitrogen
availability of biochar-based fertilizer in single season under field conditions under three soil types the sand loam clay were
50.61% for silty loam, 32.27% for sandy loam and 34.29% for clay.

Key words: Biochar-based fertilizer; Nitrogen mineralization; Soil texture; Soil moisture
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Table 1 Condition of each treatment of indoor incubation

Ab 3T KK (%) TIEFE(TE, g) JERHRE(TE, @)
CKS-40%SMC iR dnies e 40 300 0
CKS-60%SMC b g 1 60 300 0
CKS-80%SMC b EgE 1 80 300 0
CKR-40%SMC b B+ 40 300 0
CKR-60%SMC b it 1 60 300 0
CKR-80%SMC [dpie: 80 300 0
CKN-40%SMC it 40 300 0
CKN-60%SMC it 60 300 0
CKN-80%SMC i+ 80 300 0

S-40%SMC iz doits e 40 300 3
S-60%SMC D - 60 300 3
S-80%SMC b g 1 80 300 3
R-40%SMC b B+ 40 300 3
R-60%SMC b it g 1 60 300 3
R-80%SMC [dpie: 80 300 3
N-40%SMC it 40 300 3
N-60%SMC it 60 300 3
N-80%SMC &+ 80 300 3
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Table 2 Physiochemical properties of soil and biochar-based fertilizer

RS SMC -4 i Tl ff L RO AL BA Y3 pH NI I (2/kg)

(%) (mgkg)  (mgkg)  (mgkg)  (gkg) (ke ik Wk R
+ 4 19.15 b g g 4 67.13 15.14 109.61 1.2 10.0 6.65 100 220 680
+ 1 17.98  BibJiiiE+ 55.93 17.86 117.78 0.9 10.9 7.05 140 550 310
+ 1 22.39 it 73.95 6.53 215.11 1.2 10.8 6.33 460 440 100
HE Kt - - - - 22.6 398.0 7.13 - - -

1.2 RETUHEMNNE b=
FNEEFRLE, WEEFRIFRE 0. 5. 11, 14, 14 HELESSH
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NHi-N W5, 5 g 3 K S DIAMKORERR & /K B 22 .
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Fig. 1

Nitrogen mineralization of biochar-based fertilizer
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Table 3 The fitting condition of the carbon based mineral nitrogen mineralization
A3 No b ¢ R? PRt IR (%)
S-80%SMC 98.94 19.99 0.17 0.96 10.33 34.12
S-60%SMC 60.36 6.26 0.06 0.93 6.99 20.81
S-40%SMC 52.69 16.20 0.14 0.96 5.09 18.17
R-80%SMC 119.10 10.42 0.16 0.97 9.98 41.07
R-60%SMC 163.30 15.76 0.16 0.93 12.01 56.31
R-40%SMC 103.00 12.33 0.18 0.96 8.58 35.52
N-80%SMC 110.90 3.57 0.07 0.93 8.25 38.24
N-60%SMC 119.30 5.42 0.11 0.93 12.01 41.14
N-40%SMC 69.40 4.33 0.11 0.90 8.56 23.93
{EMISTI5 (Trust-Region) . PUIAEMILE 3, ATLLE  44.3%, W@ ew LRI 56.31% MAR, &K

HALA T FERY R ¥97E 0.90 LULE, HARMEZEAE 15.00
PIF, Ui BLA R LT, PIA 5 R Re R R ih £
B R IHE B o

R R RIE S MEEUE G RNy
PR b BB AR & =, R 3 LUEF
RFENE B B KL R IE 18.17% ~ 56.31% =[], H:
rhoky D BT AR BT AL AR I RE ) B8, P S (EAY

Rew 1k 35.52% MR FE. M Lo LA XENTE
X3 A A T b 1 B R b T R RIKOE, S RE N
34.42%, i RER AL 41.14% BYA K, WARLAED
1k 23.93% HIAE.

Sk T R i R IO A [) A 48 i R 5 K R S A
FHRZETLER, EH matlab F1 diff 565 B
PIA I R — B SRS B bR Qi 2 BiR R

H24.37%, EeimfEnib 34.12% AR, RIKLE B T T e SN M R R i AR ALY
40% KH&EREKEFELT HEET L 18.17% 1 REVAHRNE T3 K2 5 LRI
RE. MU LR R R gL, FHE R PR, HZGR T m Rk
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£
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|
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=
% 20 20
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EE eI (d)
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Fig. 2 Nitrogen mineralization rates of biochar-based fertilizer

X TR b e A B R R KA
80%SMC AbBE, 7 25 d Ak EIR KM, Ak 42
mg/(kg-d), HALHERAE 75 d ZAEE] 1 LR %t
T 60%SMC Ab3, AT fb 1 8 38 3] 5 AR A s ] ]
AR, 297 60 d BB R fL3R, WHE RN 1
ISP R A SR 120 d 2475 XFT0 ik /b )
40%SMC L R B ARAERTZ R 25 d, 7R

IFE] A 80 d IR EERE R 1 LAT

XF TP A, AR R K2
66 mg/(kg-d), 60%SMC AbHH, IKF|H AT L KK
R 24928 25 d, Hos R ) 1 LR BB SRR 2 70 d.
M 7E 80%SMC F1 40%SMC T Hofge KA b3 24351 K
43 mg/(kg-d) F138 mg/(kg-d), IEFN KA Y],
2570 25 d; 80%SMC 454 T KATE 80 d W fb i A
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XFFEE AN, AR bR fm Ak, R
A 60%SMC, fhefm M N 33 mg/(kg-d) 22
i, TERGFRIG 30 d HERIEAE, 207F 95 d If R A 4
M2 1 LLF; TMiAE 80%SMC i, Lo 15 i 55 o0 ™
i, Wigk 45 d A Sk, M 25 mg/(kg-d),
MGG 120 d EATERA SR 1 4 7
40%SMC T e R 20 12 mg/(kg-d), BT HHER
— ENE S R B e e R 1 R ) R R A R 1
DL B RIAE T R AeHe R, 2978 25 d 170 d.

22 KHEZGETRETEFE

KT AR A 3 AR A% 0 7 ik
S (K 3). FEmIEARI I 305, BR T ek
WA MRS AP O 1 S T AR R
AN, TERDTE 4 AR X B AD RO R T AR
TALRIE)S, 7E3A 35 10 d 5 A AR i
Wiko MEmfbi [ORE , HrabiifE 4 BERER™ ki
FEZMAR, RS 90d 7L T 0.87 mg/kg HYHE
F; M HA AR B9kt 0.56 mg/ke,
b 3 AR bR/ NEE; BEEANERLZE 90 d WAk
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JE A AL FE 3 B0 0.47 A1 0.09, AN 5.2; Bht4b
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Fig. 3 Nitrogen mineralization of biochar-based fertilizer
under field condition

X 3 H LR T HA A, ¥ Levenberg-Marquardt
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Table 4 The fitting condition of the carbon based mineral nitrogen mineralizationin field condition

stz 35y No b c R PrifE 2 TR R (%)
D T - 0.95 9.70 0.05 0.92 0.07 50.61
[idrie: o 0.61 10.95 0.06 0.96 0.02 32.27
it 0.64 9.61 0.06 0.97 0.01 34.29
SHUA R 2R ) diff sk — bS5k, 153 F 014 —e— Bl L
4 FORRRET e, TR IR o L DIORE
IR A S i R a9 mpr St ] S I EVINES ;30 0.10
4 ATLVE MBI 90 d 54 L FUb IR B o
PP IRH] 0, FEMERSE A S IG i BB 25074k %0%_
AR X T B ab T 4 A 3 fb o e KA N Py
0.117 9 mg/(kg-d). Z7E 50 d MEsFRARME. PR ¥
JoT 33 T AL AR R A R GR B e R AR 20 B AR S 0.02 1
50 d, FEXHAZ9Ty 0.088 7 mg/(kg-d). MAER IS 0.00 §=1"30 30 40 30 60 70 80 50 100

90 d HAZH L# %N 0.021 8 mg/(kg-d). X THi+
WIEAERAR G 40 d 224, HAED L RA SRR
fH>M 0.094 5 mg/(kg-d), FEAk)5 90 d Bf A ZE W fkik
24 0.020 4 mg/(kg-d).

IR RN 5] (d)

4 KEFHTREREETHLEE
Fig. 4 Nitrogen mineralization rates of biochar-based
fertilizer under field condition
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