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Effects of Biochar on Ammonia Volatilization During Elodea Nuttallii Composting

WANG Hai-hou, SHEN Ming—xing", TU Rong-wen, YAN Hui—xia, LU Chang-ying, SHI Lin-lin, ZHOU Xin—wei

(Taihu Research Institute of Agricultural Sciences, Key Scientific Observation & Experiment Station Paddy Field Eco—environment, Suzhou,
Ministry of Agriculture, Suzhou 215155, China)

Abstract: Aquatic plants used in control of water eutrophification are rich in nitrogen (N ), phosphorus(P), potassium(K ), and micronutri—
ents, and can be used as good organic fertilizer after composting. However, composting process often causes losses of N through ammonia
(NH;) volatilization. Biochar has been shown to act as an absorber of NH; and water—soluble NH; and might therefore reduce losses of N
during composting of aquatic plants. Here a composting experiment with aquatic plants and rice straw was carried out under static pile com—
posting with natural ventilation to study the effect of biochar at varying rates on NHj; volatilization reduction and influencing factors. Biochar
addition significantly affected accumulated NH; volatilization (P<0.01 ). Compared to the CK(no biochar addition ), NH; volatilization was
increased by biochar at 5% and 10%, but decreased by biochar at 15% and 20%. During the first three days of composting, amount of NH;
volatilization was higher in biochar addition than in the CK, while during 4~6 days of composting, NH; volatilization was lower in biochar
than in the CK. A significant partial correlation existed between NH; volatilization rates and compost temperature & ammonium nitrogen ( P<
0.05). These results show that biochar has two way effects on NH; volatilization during composting aquatic plants by either decreasing NH,
volatilization through enhancing NHi adsorption, or increasing NH; volatilization via raising the reactor temperature during composting.
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Figure 1 Accumulated ammonia volatilization in different

treatments of biochar during aquatic plant composting
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Figure 2 Changes of NH; volatilization emission rates in different

treatments of biochar during composting



2014 F£ 11 A

EMRAE, S AW TR B AR AT L P S K P IO A 2269

0.05); WHNEED A REAR T HENEARTE 4~6 d I B2 iy
IR K, B AR JF S I L BN, R K
TREHR, TRINHG] 20% 40 A 2 35 kT R ER T
W EL B 0% 5%4bFE(P<0.05) s HEE 7 d LS, BN
e ) J55 e ALk IR ) A i ) S /N TR IR A ) 5
IRALEE(P<0.05 ) , (ELES 0 A 40 J5 e A B4 ] 1) 22 5 AN i
E

HE— 243 B 4% b RS ) i B 4% & e o B R
T, 45 R - &AL 0~3 d &% & i Mg
KD HGITE 59%L) b, 4~6 d B35 K& 5 R ER
B 26~38%  MEE T d ELE R U IINAE Y R A
b PR G & S R R R B LB T 1%, UR T
TEE 5 e 0t BRAR PR T 1% . W] 0L FEAC I 3 2%
PR U K A AT P AT o AR S 1) SR By
HEH 0~6d,
22 EYFRRSHR SRR R SIEA HXE R

— A A NH; HE il 3 SR F AR &R NHIAf
IR SR RE o A rp 1k 4 o MERR R pHL {HL
EC A I EE R 2 04 W R DA S BRAE A2 45
SR HE AT i AR AR R AL R T,
2.2.1 HENEAKRY pHAEYS EC {H

EA K MRF T IE I, 234 & 27 pH 5K
FPRAS T HEAT, 78— 22 3 [l N BRI R AE (% pH {E
(pH=5.5) 2 AR/ 2 & W B 2T B2 1] 3 2
SR I W TF AR st , v 0 2 9 5 e v 1 HERE {4
pH {H, HSRAEYIB AN LG R 0%40 FEY pH {E
AN 5P PR, (HAS RSN ELBIAL B2 i) pH {H 22
SN2 (P=0.828>0.05 ) ; 7EHEREAS 3.7 .14 d, R[Rl4b
PR pH {H 22 48R A B KE(P>0.05) 5 HEESH
21 d B, BRI ECAG] R 10% 15% 0940 pH 8 55 35K T
WL 0% S%AbBE s F340, ARG H i b B
i), HENEAA R pH {EICHA 2 A8 (LA

EC AR R3S e T HE (AR 432 1 ity vk AR

A, T AR A B K S 5k 2 NHIFT NOs, R HEAE
H EC {E AR b A — e BB b S ek A v NHEG-N Al
NO;-N iy S SO B AR FR A, AT A 2o A
TR VIAC . IR 2B, IS A= 9 B sk
L THERER) EC ., HAEMEE 5 0~7 d,EC {EHFE
FeRact /)i ivsrainy )AL 0bE N o kS 07 A i Ve
WEUTESE RS 0.3.7.14d, WHNHLHBIHR 15% .20%
AL EC A T 2 KT U e 5] 0% 5% . 10% 4b £
(P<0.05), WINELHIH 15% 209%4b B 2 [] K 780 H
B 0% 5% 10940 B2 [7] 25 5 AN B 2 5 ZEHENE 5

871 £y
[ i __/.:j_:.}?
85 A e,
Frae—tot S *
N .
- g y S,
s 83F / 7 \.x
S . o .
8.1+ ﬁlf
L
79¢ . :
0 3 7 14 21
H R Eud
45¢
) 38 - ¢.-i'.J"- mmmmmmmm i_i—n-.-:,:::...‘___x
's | -."'l- -ﬁ_ S —=
5 | P , = R L
('g 31' .--":K:-._. . e -
B, % A
&) 1 & -
= | -
T i
-
0 3 7 14 21
H R H/d
-#CK  ~{+4+5% ~d+10% ~#=+15% -~ +20%

[l 3 7 [E) 4 W0 B s n EE 5 Ab 22 i HERE MR pH B .EC B2 1L
Figure 3 Changes of pH and EC values in different biochar rates

during composting
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Table 1 Effects of different biochar rates on ammonia volatilization at different stage of composting

LW R 0~3d 4~6 d >7d
NI o H RS g kg o5 /% RIS H/mg kg 5 /% S Kot /mg kg 5 /%
0% 17.53+0.22b 59.42+1.12b 10.91+0.44a 36.96+1.26a 1.07+£0.04a 3.62+0.14a
5% 20.10+0.33b 61.39+0.00ab 12.48+0.21a 38.11+0.00a 0.16+0.00b 0.50+0.00b
10% 28.96+0.69a 76.04+2.79a 9.07+1.17ab 23.73+2.77a 0.09+0.01b 0.23+0.02b
15% 20.14+1.90b 69.66+4.49ab 8.42+0.94ab 29.48+4.16a 0.24+0.08b 0.86+0.32b
20% 19.86+1.23b 75.99+4.29a 6.15+£1.01b 23.59+3.99a 0.11+0.08b 0.42+0.30b

1 E ORI ING bR 45 A B 22 57 8 3 (P<0.05) , LSD k.
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Figure 4 Changes of temperature and NH;—N amount in different

biochar rates during composting
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