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Feasibility Analysis of Rapid Prediction of Seed Germination
Index during Digestate Aerobic Composting

Huang Guangqun Huang Jing Zhang Yang Han Lujia
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Seed germination index (GI) is a key indicator of plant toxicity and maturity for composting.
A combined aerobic composting experiment was carried out in a self-developed intelligent aerobic
composting reactor system. The main materials were poultry manure digestate and pig slurry. The wheat
straw and mushroom substrates were taken as bulking agents. Based on the obtained data of GI and the
basic physicochemical parameters ( volatile solid, VS; hemicellulose, HC; total carbon, CT; total
nitrogen, NT; the ratio of total carbon to total nitrogen, CT/NT; lignin), Pearson correlation analysis
and regression modeling were developed. The results showed that there were significant correlations (R =
0.83, Sig. was 0.000) between GI and the total volatile solid, total carbon, total nitrogen,
hemicellulose and lignin contents on a dry basis, respectively. The unitary and binary linear models
constructed had good degree of fitting (R=0. 81, Sig. was 0.000). The values of R and SEP of unitary
linear models were (0.88,9.75), (0.88, 10.32), (0.82, 12.73), (0.81, 12.77), (0.91, 8.23)
and (0.91, 8.74) based on VS, HC, CT, NT, CT/NT and lignin, respectively. And the values of R
and SEP of binary linear models were (0.92, 7.48) and (0.93, 7.58) using CT - NT and HC-lignin.
In all calibrations, modeling using CT — NT as binary variables (R was 0. 92, SEP was 7.58) had the
best prediction efficiency. This study provides a methodology to support the rapid prediction analysis of
GI. Although binary modeling using CT — NT had the best prediction efficiency, it was limited by the
aerobic composting reactor volume and the number of samples obtained. Therefore, expanding the sample
size should be needed to improve the model accuracy in the further research.
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Tab.1 Analysis methods for physicochemical and

biological properties

E 2 J5 kR B B hR e B SR
k2 T4 (70°C ,24 h) TMECC 03. 09A ™!
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Tab.2 Initial physicochemical properties of main materials and mixture

Yk FIKFE % YE KRS /% B/ % BE/ %" A"
i 66. 55 67. 11 0. 66 32.42 +0.50 1.68 +0.01 19.30 0. 17
% 65.07 85.62 0. 04 38.07 0. 36 4.25 +0.00 8.96 0. 09
ik 6.37 92.85 0. 24 41.44 0. 48 0.67 +0.02 62.02 +3.70
T i 1 37.94 90.48 +0.17 43.44 0. 37 1.48 £0.09 29.50 +1.95
RA ok 60. 64 83.98 0. 18 43.70 0. 17 2.65 +0.03 16.49 +0. 12
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Fig.2 Curves of temperatures during composting
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Tab.3 Statistics of physicochemical and

biological properties

28 RoME S RKRE CPIHE bRdER
pH i 6.63 8. 60 7.73 0. 62

HS%/(mS-em ') 2.20 4.72 3.49 0.73
RIS /% 7431 83.98  79.53 2.75

B/ % 35.58 43.70 39.88 3.24
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AL 10. 55 16. 48 13. 40 1.87
E4/E6 2.29 4.62 3.56 0.75
LU E G/ % 18. 65 24.62 22.27 1.81
LR GRS/ % 4.24 19. 86 13.38 5.10
ARIRE G/ % 11.75 19.01 14. 83 2.31
Gl/% 2.40 61.40 22.23 24.39
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Tab.4 Correlation analysis of physicochemical and biological properties
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Tab.5 Linear modeling for based on physicochemical properties

ZH EYEp ¥ Sig. R SEP
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