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Effect of sludge compost-based mixed substrates on growth and blossom of Angelonia sali-
cariifolia and evaluation of its suitability for plant growth. CHU Shuang-shuang' , LAI Can',
WEI Xiao-hua®, GUO Yan', DING Xue-teng', XIAO Meng-rui', ZENG Shu-cai'** (' College
of Forestry, South China Agricultural University, Guangzhou 510642, China; >Earth and Envi-
ronmental Sciences, Irving K. Barber School of Arts and Sciences, University of British Columbia,
Canada V1V 1VT). Chinese Journal of Ecology, 2014, 33(4) : 966-972.

Abstract: The effect of sludge-based mixed substrates (SBMSs) on the growth and flowering of
Angelonia salicariifolia ( ASA) was studied with a pot experimental method. The growth suitabili-
ty of ASA to these substrates was then evaluated using entropy weight coefficient and TOPSIS
method. The sludge was composted 60 days prior to mixing and potting with peats and sands at
different ratios. Our results showed that SBMSs had lower values in bulk density and EC, but
higher values in pH and nutrient content than latosolic red soil (CK) in the study region. The
ASA in the differently mixed substrates all grew better than in the soil, with the increases in
heights, branchlet numbers, fresh and dry weights by 29% —-61% , 27% —67% , 17% -88% and
4% —-50% , respectively. In addition, the first flowering of ASA in the SBMSs blossomed 2-16
days earlier, their flower numbers in the full-bloom stage increased by 49% -220% , the flower-
ing duration prolonged 8-22 days, and the malformation rate of flowers decreased by 1% —-5%.
The absorption of nitrogen, phosphorus and potassium by ASA showed a significant increase over
CK. All the 7 substrates in this study were suitable for ASA growth. Entropy weight coefficient
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and TOPSIS evaluation indicated that SBMSs with the ratio of 5 : 3 : 2 of sludge compost to peat
to sand was most suitable for the growth of this plant, and the sludge compost alone was relatively

less suitable, but still better than the soil (CK). Therefore, sewage sludge compost can improve

flower quality and plant growth with a reduce cost, which is a feasible and effective way for sew-

age sludge reuse and disposal.

Key words: sewage sludge compost; mixed substrate ; peat; Angelonia salicariifolia; growth and

flowering responses.
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Table 1 Experiment design of potting substrate
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Table 2 Basic physicochemical properties of different substrates
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B S SRFE, 2/ 2 W& 20 nE
2.46 ~5.52.1.38 ~1.61 F123.06 ~27.65 g - kg™,
TR 2 15 V6 HE AL 380 L B384 i, YR A 3k 5 i A HL

BT CK Tl T2 T4 T5 T6 T7
A (geem™) 1.25+0.01a  0.91£0.01 b  0.88+0.03 b 0.80+0.02 b 0.73£0.01 b 0.7840.01 b 0.80£0.01 b  0.89+0.01 b
FLBREE (% ) 41.9740.25 b 60.99£0.97 a  56.30£0.10a  60.2120.02a  59.21%0.23 a  58.96+0.55a  60.05%0.18 a 59.27+0.14 a
TR (g  kg) 323.125.90d 744.0+2.70a  596.9%2.70 ¢ 694.2+24.0 ab  639.1£6.10 b  734.2%11.5a  737.0+10.8 a 765.90=10.00 a
pH 3.13:0.01 b 6.2420.03a  6.8420.01 a 6.750.03 a 6.87+0.01 a 7.0240.03a  7.2720.02a 7.17+0.17 a
EC(mS + em™) 0.17¢0.01 ¢ 1.98+0.06 b  2.07£0.03 b 2.23%0.05 ab  2.030.04 b 2.2120.03 ab  2.37+0.04 ab 2.560.04 a
HPLF(g-kg™')  20.070.51d 74.41£0.51d 100.57+1.04 b 101.67+2.25 b  143.09+2.28 b  144.92+1.67 b 193.16+1.99 a 204.931.31 a
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Table 3 Effects of different substrates composition on the growth of Angelonia salicariifolia
b g B A (em) IR fif T
10425 H 12425 H 10 425 A 1225 A (g-4") (g- &™)
CK 9.67+1.29 a 17.38+2.06 b 36+3 b 52+6 b 35.27+2.63 e 11.83+1.49 ¢
Tl 11.36+2.08 a 28.96+2.82 a 55+2 ab 63+7 b 50.17+1.94 bed 13.90+0.44 b
T2 11.60+1.66 a 27.45+2.10 a 62+6 ab 73+5 ab 57.30+3.79 abc 15.97+1.03 ab
T3 12.24+0.91 a 27.95+2.02 a 7849 a 87+12 a 66.33+6.38 a 17.80+1.53 a
T4 11.87+2.60 a 26.61+3.76 a 64+3 a 82+12 a 59.03+4.56 ab 17.43+1.04 a
T5 9.89+1.27 a 23.61+2.49 ab 56+2 ab 78+7 ab 52.40+3.35 bed 16.83+0.48 a
T6 10.24+0.53 a 22.44+0.29 ab 55+10 ab 66+10 ab 44.73+4.40 cde 12.27+0.87 ¢
T7 9.42+2.11 a 22.29+3.04 b 53+4 ab 77+4 ab 41.30+1.96 de 12.93+1.11 be

TN I E AR DR (n=3) ; 25 HHCR A Duncan ¥, [R5 5 5 AN ] 5281 378 22 53 8.3 (P<0.05) , R Il
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Table 4  Effects of different substrates composition on
flowering features of Angelonia salicariifolia
b [EN/ IR A /S 5 PRI e pi U}
H P[] (%8 Iz
(A-H) (d) (%)
CK 10-24 47+2 b 170+58 ¢ 5.88
T1 10-19 63+2 ab 39780 abc 1.76
T2 10-17 60+1 ab 36041 abe 3.09
T3 10-22 67+2 a 545492 a 1.10
T4 10-13 69+2 a 529+38 a 1.47
TS 10-20 56+1 ab 535+46 a 1.68
T6 10-08 58+1 ab 328+87 be 2.44
T7 10-15 55+1 ab 253+65 ¢ 4.74
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Fig.1 Effects of different substrates composition on nitro-
gen, phosphorus and potassium accumulation by Angelonia
salicariifolia
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H 3 5 AT, A6 2R SO RN A7 i 7E S AT b5 4
il SR A B K, HACE (43 510 0. 2976 il
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Table 5 Entropy-weight of different indices of Angelonia
salicariifolia

Bbn MR MR BFE FEOBARE M AW BRI A
IR Wi iR ik

RS 0.0553 0.0702 0.0864 0.0567 0.2976 0.0306 0.2280 0.0692 0. 1064

*k6 AEERBEEEKRESZATMER
Table 6 Comprehensive evaluation indices of Angelonia
salicariifolia grown in different substrates

by AR T IARE LRB VN Il
iEE) iEE) CEid
CK 0. 1263 0.0006 0.0046 8
Tl 0.0639 0.0664 0. 5096 5
T2 0.0514 0.0795 0.6075 4
T3 0.0087 0.1262 0.9931 1
T4 0.0127 0.1157 0.9009 2
15 0.0181 0.1174 0. 8661 3
T6 0.0683 0.0596 0.4657 6
T7 0.0853 0. 0469 0.3546 7
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