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) ( 1.3
) pH
( (EC)
1) 1 (GI)
1 REHHREEERUMR pH EC
Table 1 Main physiochemical properties of tested materials
pH 3.71 7.27 7.40 (191
(mS/cm) 5.80 5.58 2.10 [20]
(g/kg) 32.04 5.63 10.07
(g/kg) 2.63 1.93 5.16 1.4
(g/kg) 1.91 11.8 6.67 SPSS 20.0 Excel 2010 OriginPro 8.5
(g/kg) 463.31 501.16 286.24 LSD
C/N 14.46 88.98 28.41 Pearson
1.2
1) + 2
+ 3
CN 2.1
07 R 2.1.1 pH EC
1
+ 66% 67.3% 66.2%
C/N 14.11 28.06 25.37 ) 3
+ 3
3
500 50 C 8 (70 C)
o0 & 4 54 C 9
' ) (67 C) + 6 50 C
11 (70 °C)
2) 2
+ + 3 pH
2~3d 20%
pH
79.2% 16.6% 12.5%
2 mm q
1.5% P
. + +
pH 5.0 i 3
0~6 pH
3 pH 6.6 ~6.7
22
3 EC 4.4 ~5.6 mS/cm
Fz2 AREERkLAE 3
Table 2 Formulae of different substrates
0~18
+
Tl 100%
+ 3 66.0%
™ 100% . o o
- 100% 67.3% 66.2% 37.4% ~
T4 40%+ 20%+ 30%+ 10% 43.5% 3
TS 40%+ 20%+  30%+ 10% 37.4%( ) 435%(  + )
T6 « + ) 60%+ 30%+ 10% 40.2%( + )
T7 « + ) 60%+ 30%+ 10% 2.1.2 GI
T8 2 3
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Fig. 1 Changes of temperatures, pHs, ECs, and water contents of different composting treatments with fermentation time
15.0% + +
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Fig. 2 Changes of nutrient contents and GIs of different composting treatments with fermentation time
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TS T7
+ + GI 86.3% 2.2.2
97.7% 93.2% 4 T6
2.2
2.2.1 3 T6
T1 T2 T3 EC 4 mS/cm T8 13.94% T6
0.6 g/cm’ T4 TS5 T6 T7 T8 T8 12.68% 24.62%
EC 2.6 mS/cm 0.338 ~ 5.77%
0.459 g/em® TI T2 T3 T6
0.459 g/cm’ T6
7 T6
T8 25.6% 11.9% 24.7% T2 T4 T6 T8
T3 T8 2.17% 10.61% 7.16%
*3 AEIELLKFEERIE LR
Table 3 Physicochemical properties of different rice seedling substrates
EC(mS/cm) (g/em’) (g/kg) (g/kg) (g/kg)
Tl 4.85£0.156 ¢ 0.602+0.017 a 1220£0.11d 21.60 £ 0.81 ef 8.980.03d
T2 525+£0.073 b 0.613+0.018 a 7.07 £0.69 f 17.74 £ 1.61 f 7.83+031d
T3 5.76 £0.089 a 0.618 £ 0.007 a 11.70 £ 0.33 d 2340+ 1.72¢ 441£0.17e
T4 1.97£0.081 ¢ 0.427 £ 0.004 ¢ 20.09+1.12¢ 35.67+2.14¢ 15.84+1.27b
TS 1.96 £ 0.076 ¢ 0.338+0.014d 8.78£0.87¢ 30.93+2.40d 223£020f
T6 2.28+0.121d 0.459 + 0.004 b 33.57+132a 42.95+4.400b 17.77 £ 0.69 a
T7 2.11 £0.078 de 0.358 +£0.039d 8.92+0.87¢ 49.11+4.29a 16.16 £ 1.15b
T8 1.67 £0.097 f 0.425+0.010 ¢ 26.72+1.04b 38.39+0.83 ¢ 1425+0.43 ¢
P 0.05
x4 FRELLERKBHERZERRFSEE
Table 4 Agronomic characters and nutrient contents of rice seedlings treated with different substrates
(cm) (mm) g ) & ) (g/kg) (g/kg) (g/kg) (mg/(g-h))
Tl 1482+0.85de 2.67+0.12ab 1.05+0.17d  0.57+£0.049¢c 29.83+1.13cd 846+£0.48¢c 76.16+0.90cd 33.77+1.70f
T2 1461£051e 240+£020b 1.29£0.07bc 0.58+0.038¢c 3291+£1.59b 5.66+0.18d 82.58+2.46b  53.48+0.82d
T3 17.23+£1.61bed 2.80+0.40ab 126+0.10c 0.57+£0.044c 3564+1.74a 631+0.36d 72.13+£233e 3925+0.7le¢
T4 1854+ 1.46ab 2.73+0.12ab 1.43£0.09ab 0.69+0.052b 29.50+£0.38cd 9.24+0.44b 7429 £1.31de 6597+1.50¢
T5 15.67x1.70cde 2.40£0.53b 1.42£0.04abc 0.68+0.038b 30.18 £1.38cd 8.87+0.40bc 78.20+ 1.14 ¢ 52.55+1.55d
T6 2027+146a 3.13£0.12a 1.55+0.06a 0.83+£0.058a 3552+1.0la 11.69+035a 87.15£1.98a 109.95+0.32a
T7 16.41+£0.83bcde 3.00£0.10a 1.46£0.07ab 0.72+0.051b 28.28+0.65d 11.08£0.66a 71.89+1.39e  93.10£0.62b
T8 17.79+1.61bc 3.07£0.23a 1.40+0.03abc 0.78 £0.051 ab 31.52+1.30bc 9.38+0.12b 82.39+£095b  94.97+0.68b
223 5

EC

EC

EC
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#zS KEBHEEKBIRSEREBLIERMERYE
Table 5 Pearson coefficients between growth indexes of rice seedling and physiochemical properties of substrates
EC
EC 1
0.928™ 1
—-0.480° -0.195 1
—-0.809" -0.785" 0.485" 1
—-0.541"  -0.323  0.659" 0.718" 1
—0.426" -0.276 0.750"  0.492" 0.556" 1
-0.304 —0.193  0.546™ 0.560" 0.583" 0.495" 1
—0.677" —0.648"" 0.438" 0.672" 0.452° 0.551" 0.359 1
—0.781" —0.637"" 0.724™ 0.753"  0.623" 0.5937  0.345 0.642" 1
—-0.401  0.467* 0348 —0.229 -0.132 0330 0.135 0.046 —0.021 1
—-0.787" —0.707" 0.572" 0.886" 0.714" 0.498" 0.512" 0595 0.744" -0.262 1
—0.185  0.011  0.580™ 0.022 0230 0.287 0.081 0277 0.426° 0.463" 0.164 1
—0.718" —0.573"" 0.695™ 0.843" 0.800" 0.595" 0.585" 0.7417 0.858™ 0.052 0.772" 0.461° 1
* P<0.05 ok P<0.01
GI 80% ~ 85%
3
30~ 36
36
[21-22]
[28-29] [15]
EC 2.6 mS/cm
[23] [30]
(24] 50 C 5~7d 0.1 ~0.8 g/cm’
3
50 C 7d
0.23 ~0.41 g/em’
pH EC C/N T4 T5 T6 T7 T8 EC
30d 2.6 mS/cm 0.338 ~ 0.459 g/cm’
3 pH 6.6 ~6.7
EC 4.4 ~5.6 mS/cm (1] pH 4.5~
(pH 5.5 ~ 8.0 EC 9 mS/cm) 5.5
C/N (261 pH 5.0
T=( C/N)/( C/N) T
0.53~0.72 0.49~0.59
+ + T T6
0.73 0.59 0.69 T8 25.6% 11.9% 24.7% EC
GI 86.3% 97.7% 93.2% (27 T6
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Preparation of Rice Seedling Substrates by Composting Agricultural
Waste Such as Lees

ZHANG Linli , WU Daxia, LIU Ye, LIU Xiaodan, YUAN Shangpeng, JIANG Ying*, WANG Qiang
(College of Resources and Environment, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: The purpose of this experiment is to prepare the efficient rice seedling substrate with agricultural organic waste
of lees as the main raw material. First, wheat straws and mushroom residues were fermented and decomposed completely into
substrate material, then vermiculite and perlite were added as the ingredients to produce various formula substrates for rice
seedling experiment in order to secreen the optimal one. The results showed that the above raw materials could be used to prepare
rice seedling substrates. The formula of 60% compost (lees + wheat straws) + 30% vermiculite + 10% perlite (Treatment T6) had
a best comprehensive effect, the plant height, contents of nitrogen, phosphorus and potassium as well as root activity of T6
treatment were 13.94%, 12.68%, 24.62%, 5.77% and 15.78% higher than those of the commercial rice seedling substrate
(Treatment T8), respectively. The above results provide theoretical bases for the resource utilization of lees and other agricultural
wastes and for the development of environment-friendly seedling substrates.

Key words: Lees; Agricultural organic waste; Composting; Rice seedling substrate
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