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Rice Seedling Substrate Produced by Coal Gangue

SHAO Yu-fei'?, MA Jian*, CHEN Xin?

(1.School of Environment, Liaoning University, Shenyang 110036, China; 2.Institute of Applied Ecology, Chinese Academic of Sciences,
Shenyang 110016, China)

Abstract: Peats are the mostly used material in making rice seedling substrate. However, mining peats could cause environmental problems.
In order to reduce or replace peats in rice seedling substrate industry, this paper studied suitable way to configure rice seedling. The coal
gangue was used to experiment cultivating rice. Four rice seeding experiments were carried out based on physical and chemical properties of
materials attributes. The results showed ; (1) Coal gangue was feasible for rice seedling; (2) The maximum adding amount of coal gangue was
80% (volume ratio) though the coal gangue need to be activated; (3) In the case of no activated treatment only 38% (volume ratio ) of coal
gangue could be added to the substrate.
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Table 1 The physical and chemical properties of

substrate materials

Bt F Lane)

KT F o T (34— fhes B B, A /KA 7 e o g om” 0.27 11
RGOV 2SI A, S BUTC 1B, X %R pH fif 49 8.1
P 5 AN AT VUL T FC/mS-cn 038 0.60
ERIE/% 0.02 0.03
1 #Rl5F* BALBRIE % 59.5 465
WAFLBREE% 11.8 17.7
L1 s FERALBRBE % 477 28.8
Pl 32 A AT A e 2 i, s P AT B/ 15 0.57
A ERARE SO AW E TR ELA LA R% 0.13 0.15
Wi Hrp RIS 2 mm G, BT OB AR 1% 0.37 0.33
Wi 2 mm AT KRR O LOKE 390, s % 2 5 Wit me Po0 "
9 94% FEFNRG KRN T HEA TR A 25 58 14 ok /e ke 238 s
PR B mg kg 62.3 3.8
Cr/mg-kg™ 30.8 26.8
1.2 G ERIR R RN E T & Hyme ke 0.09 025
B HTMERT A7 F0RE ¢ Y SRR bR AL 45 - 25 As/mg- ke 40 36
# pH {H EC EhE BA BBk B8 FEeE (8 Pb/mg-kg 23 253
T B i L T < pH (E pH 11k EC G-k 0.14 023
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Table 2 Temperature and humidity setting of artificial climate incubator
TRIESIR 5:00—9:00 9.00—17:00 17:00—21:00 21:00—5:00

TR /% 65 85 65 45

IKAEREFRD — — MR EE/C 28 30 28 25

— I — =B IRLEC 24 28 24 20

S — BEFREE I EE/C 19 22 19 16
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Table 3 The proportion of substrates

fbam 3L FETBL L FEFA E /g cm™
1 CK T A BT 0.7
2 CGP1 0.5 TR =13 0.5
3 CGP1 0.6 PEOT AT R =35 0.6
4 CGP1 0.7 AR =111 0.7
5 CGP2 0.7 TR A R =41 0.7

JIT A Ak B B R — 350, NEREA (R 25 Ty B A
PR IR SN BRIRET SIS oK B R e il
JUE CBE ) VBR B 5E ) SR A RIAC e i 2L i vp , L
HAL B BRI BT R o 2:1: 1, R A TR Ny 2
g kg ARIG I 1% MBRIR T R EE Sl pH=4.5 /47 . 7K
FEE HITE 24 cmx17 em /SR
1.4 BB REIFNISFR RN T %

HR A KRR H RS 1 e K R RIS 190 o o RN 45
Bl A 58 AR K RS B Aok A ok AR A R

http://www.aed.org.cn

100 AERAE O AR ER A HLA R ) AT WL 5¢ I & F
Ko

B O : SRR P 1 A SR, 3
H ORI S O 3 d R T RGBT
055 5 [N SRS [RITC F KR B 49 | =i 48 - 45
AR I]

ARG : B AR R R R R T
o100 ARG AR SR A S A D o
PR AR 22 0 I AR R AP S Y ER 10,15,20.,25.30
d FERFEHLEE I 6 BRBE , 200 T B RO - Rk
P IFIC s AR E N A KA R B iy 1
# OB (bR B ) A LA BRI D
LTI o ZEDE KRR A AR AR, 1 Ak 3 A 7K
FETRIL I AT S R AR , X AR5 A K R, Ji 3 28 1R K
J A gk, RIATAS 3 S 8% AR T

ESHEEIN 4 WA = S R N U Wy ]
ARG R ZE AR SBCRI A AR RE ) o R E A= 1 40
S5 AT R I 6 BB RO 5 B Ak e R AR Y
FRAG AR R RO i B AR SR AR AR 2K R A0 B
FFiC SR, 76 = I FEATE L 6 ARl H R AR e 1™,
1.5 #iE4bE

| FH Excel 2016 ,SPSS 16.0 1 Sigma Plot 10.0 %X
T RS pr SRR

2 ERE5SH

2.1 IRIEEFRMENMER

A3 ) SE T 3 56 4H RN X B 4H 45 A b BE G pH
B EC ERJE LB | F5 /K FL B 25 B Ak Pk 5™,
W 4, DRI L5 L mT LIE R4 pH {H7E 4.3
JEAT A5 AL 2 (0] G i 2 PE 2 57 (P>0.05) , T 5 %6 B4
FH LA AE N, B 35k 25 5 (P<0.01) 5 I I 41 (1) EC FiEh
JE B X R A i HLAFAE AR S 5 P 22 57 (P<0.01), 5 R1L
AEFRL e 75 RGO EC AR A IS N, R4k
AbFRAA Y EC AR5, AL 3 CGP1 0.5 i1 CGP1 0.6
ZHTC RS (P>0.05), 4P CGP1 0.7 FICGP2
0.7 Z 8] JC i E 25 5 (P>0.05) ; ik B 4H AL B CGP1
0.5 55 %F B2 1y LB BE G i 25 1k 22 5+ (P>0.05) , {H
A A PG B F LB HEXT AL 25 /0N, R BRAEL A A
FLI L Bt 75 2 A3 KT/, A0 3 CGP1 0.6 il CGP2
0.7 Z A JC i E L2 F (P>0.05) ; 1% Ak Ab B 4H 145 7K
fLRE R
2.2 FEEDEE BB XT K FE H i IS B 22

FH 3% 5 AT LUA AN A C Bb 3 57 A /KA 1 1 R 3
—557—



AT RSMEFR -6 3455 6 H

4 ARELERMELER(FHEARERE n=3)

Table 4 Physical and chemical properties of different substrates( means+SD,n=3)

b3 pH fE EC/mS-em™ HhEEI% SALBREE/ % FEK LB %
CK 5.320.12a 1.6+0.034¢ 0.07+0.003¢ 55.3+0.42a 43.1+£0.27¢
CGP1 0.5 4.3+0.10b 2.2+0.056b 0.11+0.000b 55.8+0.32a 45.0+£0.24b
CGP1 0.6 4.3+0.12b 2.3+0.061b 0.12+0.003b 50.8+0.29b 43.8+0.36¢
CGP1 0.7 4.2+0.11b 2.8+0.043a 0.14+0.003a 45.6+0.32¢ 40.6+0.42d
CGP2 0.7 4.3+0.13b 2.9+0.046a 0.15+0.000a 50.1+0.23b 46.1+0.38a
2 s [A]— S AR [ B /R Ak B ] 22 57 . 2 (P<0.05) . R o
Note: Different letters within the same column indicate the significant differences among the treatments(P<0.05). The same below.
=5 AEBELERPKBHEBER 307 @ CGP10S )
Table 5 The emergence of rice seedlings with different substrates -+ CGP1 0.6 . v;;b-"E
GhF R OEI% PR <R #| oot G
CK 95.6 94.2 $11d  5519d 274 £ 20t : gipz 07
CGP1 0.5 983 97.6 $10d  4518d 4264 i ;
CGP1 0.6 98.3 97.6 #10d %518 d %526 d h 15 9,;?"'
CGP1 0.7 963 94.9 $10d  H19d  E27d 1ol V.
CGP2 0.7 95.6 94.9 F11d #19d #27d E"
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CGP2 0.7>4b 3 CGP1 0.7, #¥EF% 6 W LA H A2
CK.CGP1 0.5 Fil CGP1 0.6 = [i] TG i Pk 2 5% (P>
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Figure 1 The rice seedling height with different substrates in 30

days(means+SD,n=6)
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Figure 2 The rice seedling stem with different substrates

in 30 days(means=SD,n=6)
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&6 AR BEFAHE 30 d B KISHRY EE
(EHEARERE ,n=6)
Table 6 Comparision of growth indicators of rice seedlings at 30 d

with different substrates( means+SD,n=6)

Jb3 i /em PiZE/em

CK 27.8+0.40a 1.4£0.042b
CGP1 0.5 28.9+0.56a 1.4+0.033ab
CGP1 0.6 27.9+0.44a 1.5£0.029a
CGP1 0.7 23.4+0.78¢ 1.5£0.049ab
CGP2 0.7 25.4£0.61b 1.5£0.036ab

5T O 4t d B ReEER B FREE
BAeMTE EwbTE DT TE

Yl

i
3 ARELLERMB®RRENENE
(FHEHRERE n=3)
Figure 3 The biomass of hundred rice seedlings in different
substrates (means+SD, n=3)
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Figure 4 The root length of rice seedlings in different substrates
(means+SD,n=6)
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Figure 5 The rhizome of rice seedlings in different substrates

(means+SD,n=6)
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Figure 6 The root number and rooting ability of rice seedlings in

different substrates( means+SD ,n=6)
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