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Effect of Chemical Amendments on NH; Emissions and Compost Maturity During Co—composting of Pig Ma—
nure and Straw

LI Bing', WANG Chang—quan', JIANG Lian—qiang"?, LI Huan—xiu?, YANG Juan', YANG Bao—chuan"*

(1. College of Resources and Environment, Sichuan Agricultural University, Yaan 625014, China; 2. College of Forest and Horticulture,
Sichuan Agricultural University, Yaan 625014, China; 3. Liangshan Tobacco Corporation of Sichuan Province, Xichang 615000, China; 4.
Zigong Tobacco Bureau of Sichuan Province, Zigong 643000, China )

Abstract ; Sulfuric acid, phosphoric acid, aluminum sulphate, calcium sulphate, calcium chloride and superphosphate were selected as
chemical amendments for co—composting of pig manure and straw. The effects of chemical amendments on ammonia (NH;)emission and
compost maturity were investigated. The results showed that the accumulation of NH; volatilization increased with composting time and stabi—
lized gradually after 25 days; however, the maximum releasing rate was observed during the first 10 days of composting. NH; emission was
significantly( P<0.05) decreased in both of the initial rapid stage and the slower stage when treated with aluminum sulphate, calcium chloride,
superphosphate and phosphoric acid. Compared with the control, these four amendments decreased the accumulation of NH; emission by
66.68%, 60.37%, 39.39% and 58.92%, respectively. The solution NH;-N, pH, EC, and germination rate were selected as the maturity param—
eters, the co—composting process can be expressed by logarithm equation. Co—composting of pig manure with straw reached maturity after 35
days composting, and no effect of amendments on the composting maturity was observed. Taking account of the NH; emission characteristic,
dynamic of the biochemistry index during composting and the economic cost of the chemical amendments, aluminum sulphate and super—
phosphate were better as chemical amendments in the co—composting of pig manure and straw.
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Figure 1 Effect of different treatments on the accumulation of ammonia volatilization by different treatments
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Table 1 Curve simulation between the amount of ammonia volatilization and compositing time in different treatments

LB Treatment A 26 )5 FE Simulation curve equation T test
XJ 1 Control ¥=17.919In(x)-16.613(R’=0.844 1) -0.595 0
TiFRES Calcium sulphate y=12.923In(x)-12.265(R*=0.864 8) -0.695 4
R4 Aluminum sulphate ¥=4.913In(x)-5.845(R’=0.754 6) -0.614 0
SALES Caleium chloride ¥=6.064 3In(x)-7.171(R=0.774 9) -0.654 1
1 RS Superphosphate ¥=8.269 5In(x)-10.417(R*=0.732 9) -0.644 6
2 Phosphoric acid ¥=7.310 5In(x)-7.236( R?=0.839 9) -0.638 0
iR Sulfuric acid ¥=14.199In(x)-10.828 (R*=0.899 4) -0.641 6

Note: 505 (2,16)=2.119 9.
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Table 2 The ammonia volatilization quantity and releasing rate in different periods

AP Treatment 0-10d 10-55d

¥ % NH; vol. qua. /g-kg™ K Rel. rate /g-kg'+d”! ¥ %1 NH; vol. qua/g kg™ % Rel. rate /g-kg™+d!
X} & Control 24.65 2.46 32.11 0.64
Bil4S Calcium sulphate 17.49 1.75 23.15 0.46
RSN Aluminum sulphate 5.47 0.55 8.80 0.18
FAEAS Calcium chloride 6.79 0.68 10.87 0.22
SRS Superphosphate 8.62 0.86 14.82 0.30
T# & Phosphoric acid 9.60 0.96 13.10 0.26
Hil2 Sulfuric acid 21.87 2.19 25.44 0.51
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Table 3 The multiple comparisons between the different treatments in the ammonia emission and maturity index

60

b3 Treatment EE R AR amm. Ylol. rate/  JKIFHEEE Con. (_)If NH;-N/ ﬂ%ﬁ@ It ) R EIC/ oH wd‘ﬁ?ﬁf%@
g+ 10 kg™ +d mg-kg NO; / NH: mS+cm Ger. Rate/%
X8 Control 1.28 a 1806.54 a 0.50 ab 2.02d 7.30~8.65 (a) 60.66 a
BitR%S Calcium sulphate 0.96 ac 1707.64 ab 0.45 ad 3.16 ab 6.87~7.88 (d) 49.38 ae
RS Aluminum sulphate 0.36 def 1245.56 de 0.32 ae 2.82 be 6.91~7.91 (d) 61.06 a
S ALFS Calcium chloride 0.44 cf 1439.51 ad 0.17 bede 339a 6.58~7.51 (e) 40.88 bede
S WERRES Superphosphate 0.62 bed 1417.56 ae 0.10e 276 ¢ 7.15~8.18 (be) 54.55 ac
Wz Phosphoric acid 0.52 bee 1269.28 bede 0.60 a 1.93d 7.06~8.64 (ab) 55.26 ab
iR Sulfuric acid 1.00 ab 1698.19 ac 0.47 ac 273 ¢ 7.19~8.34 (¢) 49.76 ad
Note: Different letters in the same column denote significant difference between different treatments at 0.05 level.
x4 AE4ALE pH BEHERR AT B 2L F 3G fh 2ttt
Table 4 The simulation curve between the pH and compositing time in different treatments
AR Treatment LA M ZEJ7 2 Simulation curve equation T test
Xt Control ¥=0.000 04« — 0.004 6x% + 0.117 1x + 7.596 7 (R?=0.840 4) 23388
TS Calcium sulphate ¥=0.000 02x* - 0.002 4« + 0.051 6x + 7.382 9 (R*=0.866 9) 2.039 2
BERES Aluminum sulphate ¥=0.000 008x* — 0.001 4« + 0.056 6x + 7.003 4 (R*=0.792 0) -0.758 0
4455 Calcium chloride ¥=0.000 01x° — 0.001 54> + 0.055 3x + 6.823 9 (R’=0.847 1) -1.140 8
JEEERES Superphosphate ¥=0.000 02x* = 0.002 7> + 0.091 5x + 7.215 3 (R*=0.860 7) -0.489 4
T2 Phosphoric acid ¥=0.000 04x — 0.004 9x* + 0.144 4x + 7.189 8 (R*=0.929 6) 2.0959
BitfR Sulfuric acid ¥=0.000 03x° - 0.003 2%> + 0.078 1x + 7.402 9 (R>=0.586 0) 1.710 6

Note:toes(2,7)=2.364 6.
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Figure 3 Change of EC in different treatments
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Table 5 The simulation curve between the EC and compositing time in different treatments

AbHH Treatment

A5 2 Simulation curve equation

T test

X 8 Control
Hi2%5 Calcium sulphate
RS Aluminum sulphate
G ALES Calcium chloride
LRSS Superphosphate
4R Phosphoric acid
2 Sulfuric acid

¥=0.000 07x°-0.006 7x7+0.119 5x+2.260 8 (R?=0.945 8) -1.057 9
¥=0.000 08x°-0.008 9x7+0.227 3x+2.629 2 (R’=0.963 0) 0.855 1
¥=0.000 04x°-0.004 8x?+0.133 3x+2.381 3 (R’=0.910 0) 0.603 8
¥=0.000 05x°-0.005 6x7+0.164x +2.763 2 (R?=0.940 9) -1.748 4
¥=0.000 02x’-0.003 24>+0.109 2x+2.159 1 (R?=0.942 9) 1.504 5
¥=0.000 07x°-0.006 7x*+0.119 5x+2.260 8 (R?=0.945 8) 1.435 4
¥=0.000 06x°-0.005 9x7+0.137 1x+2.566 5 (R’=0.850 6) -0.525 6

Note :foes(2,7)= 2.364 6.
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Figure 4 Change of NH; content in different treatments
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Table 6 The simulation curve between the solution NHi—N concentration and compositing time in different treatments

ALEH Treatment

A 2 )5 F2 Simulation curve equation T test

X} HE Control

y==0.004 1x* + 0.593 2x* — 28.2144” + 415.13x + 1 610.8 (R°=0.982 5) 1.499 4

TRERES Caleium sulphate y=-0.003 3x* + 0.494 4x° — 24.07x% + 361.69x + 1 562.0 (R>=0.966 1) -0.5153
BiRES Aluminum sulphate y=0.001x* - 0.127 3%° + 4.464 1x* — 43.93x + 1 447.4 (R*=0.7759) -0.327 8
544k45 Calcium chloride y=0.000 9x* — 0.082 5x° + 0.493x> + 48.61x + 1 348.2 (R>=0.820 7) 0.736 3
RS Superphosphate y=0.002 8x* — 0.337 4x° + 11.946x% — 125.63x + 1 707.5 (R*=0.795 1) 02122
1R Phosphoric acid y=-0.003 2x* + 0.424 9% — 17.734x> + 200.62x + 1 743.9 (R*=0.965 8) 0.728 6
W2 Sulfuric acid y=-0.004 7x* + 0.651 6x° — 29.271x% + 404.14x + 1 592.0 (R>=0.927 1) 0.448 3

Note:1005(2,7)=2.364 6.
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kg™ Ay 3 JIESJE A 1 SR AR, 45 Ak S TS A RIS S
[ RECK X HR 45 d Bl ES 63 d iz 57 d &1k
5 48 d AT BERRES 56 d IR 58 d R 59 d. FRULHT
UL BT NGRS AL B AN, A A2 ek BRI A TR I
PP T HEAE HpoK A RS A B PRI A A
gL

5 WL R ERT 30 d HEARAb BT R, 4%
AR PR A /N U U S A I S R G Ak
THAS M BN, BRI ER . 4l 38 d
(A MENE AR B 5 | 45-4h P4 A B R 1 T, i LA B
] ) 22 P UR S B, YRR AL PE 60 d 2247 B, 45 Ab B
T 2 L i R ) R A R AL B, LV X R A RS A
BRERALIE, AL LR/ AT BT A5 AN S AL A5 Ab 2
HNO:/NH ¥/ 1.0, Z 8 e B (55 3) %W, &
A4 0 3l R 5 Ak B %) i 4 T I 3 (P<0.05) I T X
R A A R 22 55 R J
223 FpF LR

Fh—F 2 200 AR DA M 8 e B 4 A=

YreEdatn. K6 on, AL ZEME AR FTI (10 d 22
AT R ZE IR, BA% IR TR .25 5 o e Ak
10 d LR, BREALES AL FEAL , AR FR A Fh 1 K 25
Tl T, 7E 40 d ZE AR E] 80% L I, ik
5 A PR HE AL AT & 2R BIHENE 60 d 22 A7 i A 42
i 80% , X 1] E-5 S AL ES AL BRI HL 5% EC i (2.88
~4.03 mS-em™)H X,

T S A [ b - T 2 32 5 MENE st 1) =z [ )
L EPELE, 25 R (R 7) £, KA HF & 25 R0
SRR [E] ¥ AR A RT U =k 2 miatgeik . R, T LA
MR HE AT S ) Ak T4 A0 BR R 1 & 2R, ] k35
WRT R AERKT 70%, FIFRIEHENE T A BBk &
FSFUOT, 25 Ab LR NS 55 22 A IS ] 43 31 o KRR 34 d B R
FEAFE 38 d BRERERALEE 31 d SRR T 48 d b
FREEAD T 35 d R AbIE 36 d BETRALEE 36 d. H LT
UL, B Ak e R AR R R SR AR Fh 1 & 257
AT PS50, AN B B, 22 o LU At IR (3R 3) e, B
T HACES AL BRI B RN TR 2R AN HAR 45 Ab P ]
PSR G E ARG Ah B ZE R S R Pl 1 42 25 R I
FA8R (GI1=70% ) A ] 10 d L) L



5527 &5 4 1]

o

2L
¥

=

A e

1659

Table 7 The simulation curve between the germination index and compositing time in different treatments

R 7T NEIEFF A& ZF R FEHEAT A A I RO LA i At

AL PR Treatment A 7 Simulation curve equation T test
Xt Control y=-0.001 1x°+0.096x°+0.544 8x+21.558(R?=0.998 5) -0.987 2
LRSS Calcium sulphate y=-0.001 6x°+0.151 3x*+2.109 6x+20.819(R*=0.981 6) 03111
RS Aluminum sulphate y=-0.001 4x°+0.121 7x*+0.896 5x+23.389(R’=0.985 6) -1.629 1
G LS Calcium chloride y=-0.000 6x°+0.066 2x°-0.711 2x+19.145(R*=0.986 1) -1.301 7
T WERRES Superphosphate y=—0.001 5x°+0.139 8x°-1.714 5x+24.921(R’=0.976 7) -1.086 9
Tl Phosphoric acid y=-0.001 2x°+0.100 6x?-0.680 6x+20.607(R*=0.991 6) 1.588 9
B2 Sulfuric acid y=-0.001 7x°+0.149 6x°-1.709 5x+17.464(R?=0.989 5) -0.210 4

Note:tos(2,6)=2.446 9.
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Figure 5 Change of NO;/NH; ratio in different treatments
120 r—o- XiF i Control
< B FifRE5 Caleium sulphate
Q\g 100 | —A- R4S Aluminium sulphate
g > ZALES Calcium chloride
E 80 _* S WS Superphosphate
_E“ -@- {2 Phosphoric acid
(;)8 60 | -O #ifiR Sulfuric acid
iﬁi L
= 40
}*—’ -
& 20
0 L L 1 1 | |
0 10 20 30 40 50 60

t/d

6 REIAMIEMFRIFRIN

Figure 6 Change of the germination rates in different treatments
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Table 8 The simulation curve between the NO;/NH: and compositing time in different treatments

AL PR Treatment A 7 Simulation curve equation T test

X & Control y=0.000 000 7***¢ (R?=0.973 2) 1.496 3
Bil%5 Calcium sulphate y=0.000 003x*7°* (R?=0.966 4 ) 0.961 1
RS Aluminum sulphate y= 0.000 05x>**' (R?=0.936 7) 0.660 2
FULAS Caleium chloride y=0.000 04x>* (R=0.962 4) 0.955 3
T WERRES Superphosphate y=0.000 08x'*'2 (R?=0.742 7) 1.051 0
R Phosphoric acid y=0.000 004x*** (R?=0.992 7) -0.716 4
B2 Sulfuric acid y=0.000 001x*%2 (R?=0.988 3) 1.789 9

Note:to05(2,7)=2.364 6.
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