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Applicability of seed germination test to evaluation of low C/N compost maturity

LUO Yuan', YUAN Jing', LI Guo—xue", LI Shu-yan', JJANG Tao? TAN Jun®, XING Wen—jun’

(1.College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China; 2.College of Chemistry, Leshan
Normal University, Leshan 614004, China; 3.The Hong Kong International Co., Ltd., Beijing 100024, China )

Abstract: Seed germination(SG ), germination index( Gl ), and relative root growth(RRG ) have been widely used to evaluate the maturity of
composts. This research was to examine their applicability to the evaluation of low C/N compost maturity. Two treatments, pig manure a—
mended with woody peat at 15% of the initial composting material wet weight(T1) and T1 supplied with superphosphate at 16% the initial
composting material dry weight, were designed. Two kinds of seeds( radish seeds and cabbage seeds) were examined. Results showed that
accumulation of ammonium nitrogen in the compost was observed in two treatments, with ammonium nitrogen ranging from 1.77 g-kg™ DM
to 3.40 g-kg™' DM. High ammonium nitrogen was a major factor inhibiting the root elongation. It was better for compost maturity evaluation
to use combined SG and RRG than GI. Both SG=70% and RRG =50% would indicate that the composts are mature and don’t cause salt
damages to crops.

Keywords: pig manure; woody peat; superphosphate; maturity; seed germination; relative root growth
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Figure 1 Diagram of aerated static pile device for composting
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Table 1 Design of experiment
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Figure 2 Changes of temperature during composting
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Table 2 Probability distribution of number of germinated seeds
out of ten seeds

KEHRE(X) 1~4 5 6 7 8 9 10
WE2(P)  <0.001 0.001 0011 0.057 0.193 0387 0.349

TE X IR I3 A5, HOORE Y P AR 50341 g X3

R 3 ZREEBFROIMFRFREMMFERK

Table 3 Seed germination and total root growth in deionized water
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Figure 3 Changes of seed germination rate during composting
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Figure 4 Change of relative root growth during composting
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Figure 5 Changes of seed germination index during composting
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Table 4 Changes of pH, electrical conductivity ,ammonium and nitrate during composting

p— WP+SSP
AR )/
pH EC/mS-em™  NHi-N/g-kg'DM  NO;-N/mg-kg'DM pH EC/mS+-em™  NH;-N/g-kg” DM NO;-N/mg-kg” DM
0 7.8£0.0  2.16+0.02 2.60+0.10 29.84+1.79 7.9+0.1 2.11+0.05 2.34+0.07 26.77+0.10
3 8.2+0.1 1.65+0.16 2.99+0.09 27.45+0.23 8.1+0.1 2.06+0.03 2.50+0.08 26.01+0.18
7 8.6+0.1 1.62+0.04 2.95+0.07 26.55+0.04 8.2+0.1 2.15+0.03 3.40+0.04 26.20+0.09
14 8.2+0.1 1.67+0.13 1.77+0.06 26.40+0.29 8.3+0.0 2.08+0.06 2.81+0.04 26.60+0.37
21 8.2+0.1 1.87+0.06 2.20+0.07 26.04+0.40 8.3+0.0 2.29+0.13 2.69+0.01 26.08+0.07
28 8.3+0.1 1.89+0.07 2.15+0.06 26.12+0.17 8.3+0.1 2.22+0.02 2.04+0.07 26.24+0.26
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Table 5 Correlation coefficients between chemical indexes and maturity indexes(n=6)
pH EC NH;-N NO;-N SG(# ) SG(H3E) RRG(# k) RRG(HZE) GI(#HN)  GI(H3)
pH 1.000 0
EC -0.622 9 1.000 O
NHi-N 0.140 2 0.143 4 1.000 0
NO;-N -0.780 0 0.687 6 0.389 2 1.000 0
SG(E ) 0.234 7 -0.629 2 -0.276 6 -0.235 5 1.000 0
SG(HZE) -0.350 5 -0.254 6 -0.280 9 -0.130 0 0.195 3 1.000 0
RRG(¥ ) -0.180 3 0.002 5 —0.841 8* -0.085 8 0.295 8 -0.173 9 1.000 0
RRG(FI3E) -0.147 6 -0.103 8 -0.903 6* -0.341 5 -0.019 8 0.123 6 0.821 1* 1.000 0
GI(# b) 0.027 0 -0.223 5 -0.811 8* -0.2397 0.493 5 -0.184 2 0.964 5% 0.749 4 1.000 O
GI(F12%) 0.333 1 -0.519 1 —0.842 9* -0.693 0 0.611 8 0.187 2 0.676 3 0.648 6 0.788 2 1.000 O
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