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Tab.1 Main properties of fermentation materials

. LR TR L % Hg "
SRR l
C H (6] N #/(mL-g™")
R 75.0 12.5 12.5 0 1006. 3
AT ER 44.4 6.17 49.4 0 414.8
A 54.5 6. 82 22.7 15.9 525.0

Centroid 5 , BT AN [A] Ak 3 AL AR 43 19 R & Lb 4] DL
T2, EAKFEESR 3R, IH A A5 S5 0.
R L LHE TR AR R DR & 8 N 4 1E A7 4tk =Xk
o, P RS 00 S [ A BT B 42 BOCh 8%, He R ) LR
VI o LRy 1 1 HE TR O 48 4 SR B IR B AR
J5i FAAR e 9 % 6t , 78 35°C fe Y 855 77 40 P i B 15 9%
BRF S 2 0, RS 1 2 T AR G K 4B
HEAAE I =S & 100, 45 305 0 A & I v AR A g
TRa 7/} %
Fz2 A& R R I bR

Tab.2 Experimental design and indexes

e F ﬂl'fﬂmiil’ﬁﬁ

X, Xy Xy P,/(mL-g™") n/%
1 1 0 0 312.39 50.02
2 0 1 0 59.35 35.44
3 0 0 1 138. 11 77.95
4 0.50 0.50 0 218. 00 62.35
5 0.50 0 0.50 203. 05 67.57
6 0 0.50 0.50 198. 18 64. 63
7 0.33 0.33 0.33 415.13 83.84
8 0.67 0.17 0.17 451.23 67.06
9 0.17 0. 67 0.17 209. 50 69. 20
10 0.17 0.17 0.67 252.69 73.90
11 1 0 0 378.32 64. 80
12 0 0 1 133.62 75.50
13 0 1 0 60. 25 37.92
14 0 0.50 0.50 198. 54 62.71

30 o 0 A R AR R P e R AR e i
A T AR e it 23, 25 58 LI TR A L 81 %o TR 46
R 7 H e R ) R
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e 7 i T 42

P

M(t) =P, exp ( - exp ( m()\—t) +1)) (1)

A M) —— B 2089 B Be =, mL/g
P, —HEAL = g, mL/g

R, e

R, —— R R, L/ (d- )
A—E A, d
TR H5E e P A 9 i R A O
n =ff_f x 100% (2)

A fo— R BT 16 00 45 & M E A B A
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SR 45 FI B 5 R P T AR T )
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LE

L PR v=3 B, (3)
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Fig.1 Cumulative methane production of
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Tab.3 ANOVA of the experiment results

i L MR P RBPHE REZRHR
&t 0.0132 0. 004 7 0. 54
P, K 0.0157 0.007 8 0.78
IR =K 0. 0009 0. 0502 0.93
2t 0.0019 0.088 0 0. 68
7 K 0. 006 3 0.1216 0.83
FRER =K 0. 0009 0.446 3 0.93

3 A0, P, BB IR = IRE ALY P B3
/INTF0.01, 540 PAE TR T 0. 05, AE [R] B i 2 5 Y
35 MR AU 32 19 25 4, AT DA ke oxt it 56 25 2R i
T3 AU, — 5 4 [l J7 #5300

Y, =358.35 X, +51.44X, + 130.77X, +89. 51X X, -
102. 86X, X, +375.20X,X, +5 183.09X, X, X, (6)

Y, =78.32X, +37. 14X, + 75.70X, +29. 46X, X, -
38. 66X, X, +26. 74X, X, +547. 28X, X,X, (7)

HE(6) (7)) AT L 285 0 o 5 ok = I 3R U
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e

ek =0
AP B S ((mL-g ™)

B2 TR G H X Az Al 7 H e 3500 5% i)
Fig.2 Effect of mixing ratio on BMP
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Fig.3 Effect of mixing ratio on VS degradation rate
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I, 35 3 f R H 83.84%

2.4 AEEVKSEEG GRS % B ikE KRS
YRR
N T BTA HLB TR A He R R DR AR K 1 A AL

AN A R A He B A e R pH(E AR A
A= 0 o3 A 1 DLHEAT 1 o3BT, A5 RNk 4 PR

5 O DU 5 o JRURISE (1 5 70 11 55 ) |, R I
pHAFL W /& 7 Y e 7 A9 38 FLpHAEL R FR6. 5, P-4

x4 ARBELGIH pHEREESMS T

Tab.4 pH value and liquid metabolites distribution at different mixing ratios

A HLRR N Z U B/ (mmol - L")

AbFE pHfH - — -
/(mg-L~") /(mg-L™") 7 1% IR IE TR IE SRR BN S
1 6.58 206. 54 0. 89 6. 50 6.59 19. 06 7.74 0 11. 11 51.00
2 4.20 147. 62 0.01 90. 29 85.53 17.62 42.54 0 49.02 285. 00
3 7.37 7 484. 00 198.25 4.12 223.43 25.58 43.81 0 306. 06 603. 00
4 5.32 147. 60 0. 04 5.6 49.10 22.26 25.04 0 10 112. 00
5 6.82 4302. 00 32.12 4.23 132. 95 25.54 25.22 16. 61 62. 45 267. 00
6 4.88 2416. 00 0.21 11.15 127. 88 15.2 52.4 0 80. 37 287. 00
7 7.29 1915.00 42.20 6. 80 5.18 7.21 13. 86 3.65 12.3 49. 00
8 7.54 1 856. 00 75.05 2.07 5.30 20. 51 14.8 0 15.32 58.00
9 4.53 854.70 0.03 18.53 103. 27 25.37 51.23 0 77.6 276. 00
10 6.82 5009. 00 37.40 0 167. 41 35.35 68. 14 0 147.1 418. 00
11 6. 64 265. 50 1.31 3.71 2.54 19.75 7.56 0 15. 44 49.00
12 7.30 7 248. 00 163. 42 4.45 221.35 23.38 43.11 0 346. 62 638.91
13 4.24 236. 00 0.01 78.49 65.53 8.21 12.3 0 35.47 200. 00
14 4.35 2298.15 0.21 11.15 147. 88 25.2 72.42 0 125. 06 381.71

SAHLER A1 Z B JZ 2 50 mmol/L, Jo B & B3R
TR A S BT R, LB = /o8 ek B 1%
My S U BE A A 236. 02 me/LL, i 125 24 it
WAL 11 mg/Lo B SR G JC B 2 i A LR A1
AR ER R T B F e 7 i R A P ] A I fige R
ARARAR o 3 AT RE S PR DAy g My 119 2 Al o3 = It 3l
i, o A ok 2 5 2 e A A A B 9k K N 7 TR
(LCFA, AW AR FEAT I E ) , LCFA #il 3 B A
PR i B 2R, 2 T 5% 728 O WY e 7R il
LCFA 21 B 76 FY Je 187 A9 200 i B8 b i ™= A= 40l £
I, LIl 0 52 7S oy 2R A0 o 20OR 8t 3 o 2R AR 9 T
FELEFA SRR

2k LLE R O ORI (2 5 A0 13 5 ) R B IR
pH (&S] 4.2 Zifi o BAPLIRFI A B 2 i M
R, PR D 192 mmol/L, i Jr LA & BE RN L R N
o AR A R R SR AU 191, 8 mg/LL,
e A R AR T 1 mg/Le S5 2.3 B #r,
AT RLRBL 5 O DLYE AR D ISR i T K R R Al
PR BT A A HILIR A BE S s 5 R e R T
MR LR R AR [N 2R P A 08 1) R RO 4
TR BRSP4, 5 20 pH {E PR T B, pH{H 5 2 —
SE TRV S 23 10 R A H e T T P 2 T
B A A 77 e B T D T A A i 3 LA Y 2
R

2l LU SO R (3 S 12 45 ) Kk

W pH HZYH 7.3, kb F PR 4 K 9 36 B pH {E 3 [
Wo BANRMOEEARWHE MR, FHkER
620. 95 mmol/L, F LM/ AARM LR . FHH W
AR, AR 3. 43 TR IR A R Wt FEvh R A4 T
R F B S AL I, K 4 O B AR R o vk B Gk
7 366 mg/ L, i 55 4 5 vk i 35 180. 84 mg/L, 44
(R 7 LR SN Y IR AR 2R Y R iR R Y pH BB
FRAETE 7.0 LA b oV 6 09 R85, 50 T 2 1
(Vs A T B0 1 O R e 1) B P 0 0 5 (] ) o P 4
F R BT o 7 R A W 0 T R A, A BL R B R R
AR SCER [23 ] MRE S KW, fE pH R
6.5 ~8.5 B, e AR HWE R 1670 ~3 717 mg/L
i P F e G M R 10% 5 4086 ~5 550 mg/L i,
K 50% ;5 870 ~6 600 mg/L I}, 7 H g 15 M 58 42
ek, BARARWIGE L E B o ORI 5
P 3] 44K [ A R BB IR 3] 70% DL b (H i T3 8 B & A
B S Z A T B R Y A SO R B AR AL T
IK AR TR A 238 v EL R e 7 AR 0 ) B AR A

B — A7 HLRL o> K BE R &5 SR LR B, IRE
T H 22 Al A W AR 3 R AN [] SR A K R AT
LA 24 T TR A R R e A AN R AR R
TR B - 657 25 1 3 B AR U K i TR A 7 R ot S AR a8
AR ) Sy B JEORL B T A AR TC Rk [ B
JE T L 1) Bl 2R L T ARk 65 i R Y S5 A M DA AR A
A v 7 R ot S5 R JRURE A %
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MHEAT T R = A AR A K R, AN
Jot 1 B8 VS ) R 258 4058 B 20 43 A R e 4 s VRAE AR
WA R R, LT SRR, 75
(B 1D TE A R BB R EEh 1:1:1,P, g 415 mL/ g,
n N 83.84% I pH {H K 7. 29, B A HLER Fl &
WAL R 49 mmol/L, H Ay AR LB 5], W& A &
AR B, AA RN 1915.00 mg/L, B &
T3k [23 ] BT g 38 9 E 36 P B0 )RR . (H b A
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Influence of Organic Ingredients Mixing Ratio on
Anaerobic Fermentation

Liu Dan Li Wenzhe Liu Shuang Wang Ming Cao Lan Chang Suqing
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to determine the interaction rule of fat, starch and protein in the process of anaerobic
fermentation, the influence of different mixing ratios on the characteristics of methanogenesis and
degradation was investigated using mixture design under mesophilic condition. The results revealed that
when fat, starch, and protein was used as substrate separately, the methanogenesis performances were
inhibited in different degrees, and the mean biochemical methane potentials ( BMP) were 345. 36, 59. 80
and 135. 87 mL/g, respectively, which accordingly accounted for 34% , 14% and 26% of theoretical
methane production. At the same time, the degradation property was affected apparently. However, the
synergistic effects on methanogenesis and degradation were obvious while the three components were
mixed as substrates. The regression models between the organic ingredients mixing ratios and BMP and
volatile solid ( VS) degradation rate were established, furthermore, the parameter optimization was
carried out. The optimization result was that as the ratio of fat, starch and protein was 36:30:33, BMP
and VS degradation rate were maximum. Experimental verification showed that BMP and VS degradation
rate were 451.36 mL/g and 79. 62% respectively at optimal ratio.

Key words: Anaerobic fermentation Organic ingredients Mixture design Dynamics
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Change Characteristics and Influencing Factors of Soil
Shear Strength during Maize Growing Period

Zheng Zicheng' Zhang Xizhou' Li Tingxuan'  Jin Wei'  Lin Chaowen’
(1. College of Resources and Environment, Sichuan Agricultural University, Chengdu 611130, China
2. Soil and Fertilizer Institute, Sichuan Academy of Agricultural Science, Chengdu 610006, China)

Abstract: In order to explore the change characteristics of soil shear strength, change characteristics and
influence factors of soil shear strength were studied during maize growing period based on the method of
field investigation and laboratory. The result showed that in the 0 ~5 cm soil layer, soil shear strength
increased gradually with the maize growth period and reached the maximum in mature period. However,
soil shear strength increased first and then decreased with the maize growth period in the 5 ~10 cm and
10 ~ 15 cm soil layers, and soil shear strength reached the maximum in tasseling period. Soil shear
strength showed the higher values in the different maize growing periods. The reinforcing effects of the
shear strength in the first three soil layers were the better, and the reinforcing rates were the highest in
tasseling period of maize. There existed linear function between soil shear strength and the soil moisture,
and there were significant positive linear correlations between soil shear strength and soil bulk density,
root amount, root length, root volume. At the same time, there were significant positive correlations
between the reinforcing values of the shear strength and increasing value of 0 ~1 mm root length. Soil
shear strength enhanced gradually with the maize growth period, and soil water content, bulk density and
maize root had a great influence on soil shear strength. So, it had significant importance for soil erosion
control to select the maize variety with O ~1 mm root ,and applied soil and water conservation measures to
increase soil water content and bulk density.

Key words: Purple soil Maize Soil shear strength Influence factors



