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Soil properties and poplar growth with pig manure biogas slurry
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Abstract: As scale and intensity increase with development of the animal husbandry industry, use of manure
biogas slurry from livestock biogas slurry projects also increases. To counter any possibility of water eutrophi-
cation and environmental pollution from direct emissions of pig manure biogas which is rich in N, P, K, and
other nutrients, the effects of pig manure biogas slurry applied on soil properties and growth of a poplar (Popu-
lus) plantation were studied. The biogas plant of COFCO carnivorous (Jiangsu) Co. Ltd produced the slurry.
Results showed that 1 125 m?-hm™ biogas slurry fertilization (C5) increased soil organic matter (28% ), total
N (35.5%), available P (62.3%), and available K 33.5%. Also, biogas slurry fertilization below 450 m*-hm™
was detrimental to poplar growth. [Ch, 2 fig. 1 tab. 13 ref.]
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Table 1  Effects of biogas slurry on soil nutrients of poplar plantation

A AbFR pH & HHL/ (g kg?) %/ (g-kg) &/ (g kg”) @#/(g-ke?) BB/ (mg-kg)  HAH/ (mg-kg™)

TH X 870+0.16a 623+08la 031x0.03a 024+005a 386+0.17a 2455+ 188 a 31.87 + 091 a
Cl 862+021a 6.62+086ab 035+021a 025+026a 416+031b 30.12+191b 3245+ 1.71 a
C2 864+046a 674+092b 038+042b 027 +011a 431+057b  31.68 +1.74b 33.96 + 2.01 ab
C3 865+038a 690+092b 041 +029bc 027 +0.19a 435+048b 3376 +2.11b 3576 + 1.54 b
C4 8.64+015a 723 +1.13bc 041 +0.27 bec 029 +0.14 ab 456 +0.71b  36.03 + 2.24 be 38.01 = 141 ¢
C5 861+022a 767+x121c¢ 042+026c¢ 031+023b 492+097c¢ 3837 +192¢ 40.57 +2.01 ¢

1174 XH 875+021a 6.15+073a 034+013a 023+0.04a 3.76+0206a 23.89 +0.74 a 3095 + 0.78 a
Cl 852+013a 681+043b 037+024b 025+016a 421+024b 31.62+146b 3386+ 1.24 b
C2 842+054a 688+037b 040+024c¢ 027 +014b 442+034b 3204+ 1.67b 3501 +123b
C3 845+071a 697+0.86b 040=+0.14c¢ 028 +020b 4.65=+061b 3518 +2.08 be 37.76 + 2.01 be
C4 865+025a 741+093c¢ 042+034cd 029 +048b 476 £0.64 bc 36.40 = 1.66 ¢ 3924 + 1.36 ¢
C5 862+043a 787+0.62c¢ 044+041d 033+034c 512+027c¢ 39.08 + 1.54 ¢ 4138 + 142 ¢

YL s AN RN SRR A [a] b B B9 28 S 0k R 3 R F (P<<0.05)
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Figure 1 Effects of biogas slurry on DBH of poplar plantation Figure 3 Effects of biogas slurry on height of poplar plantation

3 it

TR A TR I> R TE 400 i B RURE, WA MRS W] AR 22 00, SR REIGR T, KI B MBEIE . i ]
HW G bk L pHAAE . AP, 2% 2, 2 A% RE LR T —ERE. TFR
b DX A AR P SR (pH 8.7 Ze4), B3R pH 7.4 idy, TEMEAH W — Bt )5, 3EpH H ik
A7 A FH R (P<0.05), BX MRS A —E TR B R REAR, 22 WI7E SR B st e 1 78 800 3 A — 5 i
RAER. MR WG, THEAPL . 2R 2. 2 AR S S 2 A B A, X uRA
WP A RER . B FIEEIOUR, BENS W E N A RO B/ B (P<<0.05), R IR TT .

P FE R AN S Bt it P T IR R 3 s . MARKER S5 AR, B BCRE TR O AL (4 C1 Ak AN
C2 Ab B fe st T e, TR MR A RS, BN ARBEARZE N, TRt ElARRK, T
BRI AR R B0 AT, AT A AR AR A IO A T R TR
AZRANYIBT, HYE . BEREYIR, WA RN, SR N Tk S T R Y e e o i,
A EYR, SRR ZME. HREAR. B = RERCR AR LR, ER
ATt P T R BE B o R 3SR 2 B 0 B, R BEAROR A MY, ER PR G HME . EEREAFYR,



BIREH2M TR TR TH O T X A B At e o AR A KA 207

ik 22 A 2 e B - B R g, it T VRO A% A R - SR RE 7 B AR A A R B S e T S R — 2P AR
4

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

(12]

[13]

2% Xk

TR, RGP Kb RUE & FR I R LR R W a2 20 i [J ). BB T2, 2004(2): 11 — 15.
HUA Yongxin, ZHU Jianping, et al. Analysis on biogas engineering mode of large & medium-scale husbandry farms
and investment results [J]. Energy Eng, 2004(2): 11 - 15.
ARER G, BRI T i ER RO B SR S A L TR TR R B A S AR R AR T 7 S R A B A A R
BT R & HCE B IR, 2011(5): 56 — 57.
LIN Baozhong,LIN Yuning. The animal science city large-scale pig farm biogas manure centralized gas supply ecologi-
cal utilization technology inteatation and demonstration projectconstruction investmeng benefir [J]. Shanghai J Anim
Husb Vet Med, 2011(5): 56 — 57.
TR T AL AL TR A8 T B R A BUIR 5 % 5 [T . TETRA0k B2, 2010(6): 521 - 522.
XU Xiuyin. Present situation and Countermeasures of biogas slurry in large-scale pig farm [J]. Jiangsu Agric Sci, 2010
(6): 521 — 522.
T, E . WO, . BRI TS TR RO ], R, 2010, 28(2): 43 - 44,
DING Shaohua, WANG Zhirong, HUANG Wu, et al. Fertillzer efficiency of biogas slurry from biogas engineering on-
large-scale pig farm [J]. China Biogas, 2010, 28(2): 43 — 44.
BRAD KL, SR ICEL, AU, 2. R BESES A R S & e [T ]. REUR T2, 2001(5): 9 - 11.
TAO Puliang, ZHANG Wudi, SONG Hongchuan, et al. Current situation and debelopment treng of comprehensive uti-
lization of biogas fermentation [J]. Energy Eng, 2001(5): 9 — 11.
FRaik, SEWEA, FRUGEE, . WAL A AL ] WA BHRAESE, 2005(6): 37 - 41.
GUO Qiang, CAI Xiaoli, CHENG Haijing, et al. The comprehensive utilization of biogas slurry [J]. Stud Renewable
Resourc, 2005(6): 37 — 41.
BRI, RIS, TR, S5, TR RO SR G B K AR R s e () ). W] AR BE TR, 2005(4): 32 - 34.
QIAN Jinghua, LIN Cong, WANG Jinhua, et al. Effect of biogas slurry on apple quality and soil fertility [J]. Renew-
able Energy, 2005(4): 32 - 34.
HKedd, FEIN IR R LG R ] RO R R4, 2007, 263 i]): 176 — 180.
ZHU Lei, LU Jianbo. Integrated utilization of fermentation products from biogas generator [J]. J Agro-Environ Sci,
2007, 26 (supp): 176 — 180.
MCGRATH D, ZHANG C, CARTON O T. Geostatistical analyses and hazard assessment on soil lead in Silvermines
area, Ireland [J]. Environ Poll, 2004, 127(2): 239 - 248.
R, PR, FE, S5 A [ 34 R AU R i A bR RS W R RS A [T ] m AR R e e AR B
B, 2012, 36(3): 69 — 73.
WANG Genmei, WEI Qingcui, YUAN Run, et al. The dynamics of soil microbial biomass nitrogen of poplar planta-
tion with different stand ages and rotations [J]. J Nanjing For Univ Nat Sci Ed, 2012, 36(3): 69 — 73.
ISLAM M R, RAHMAN S M E, RAHMAN M M, et al. The effects of biogas slurry on the production and quality of
maize fodder [J]. Turkish J Agric For, 2010, 34: 91— 99.
FAETT, BN, SRR AR, S SR Bl T C G A F 8 TR P e R S SR S e L) ] PG b bk g B o i
2009, 24(5): 88 — 91.
WANG Guifang, LI Bingzhi, ZHANG Linsen, et al. Apple orchard of biogas slurry fertilizer on soil enzyme activity
and fruit quality [J]. J Northwest For Univ, 2009, 24(5): 88 - 91.
SRR, A0, XU, 4. TR WRC 7 RS X SR A 1 L B R R R T S e () . T e ARolk R 2 2 4, 2012, 35
(3): 20 - 24.
HAN Xiaoli, LI Bowen, LIU Wei, et al. Biogas slurry fertilizer on rape growth quality and nitrogen use efficiency
[J]. J Agric Univ Hebei, 2012, 35(3): 20 - 24.



