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Abstract: [Objective] The dredging sediment from rivers, lakes, reservoirs and ponds can be used for the
production of high-economic value landscape plants such as turf, which can not only solve the problem of

occupying cultivated farmland and destroying top soil layer, but also solve the treatment and disposal problem
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of organic solid waste such as sediment. [Method] Based on the mixed material design and the principle of
maximum consumption of river sediment, the proportion of the three raw materials, namely sediment, biogas
residue, and biochar, was set to be 50% < sediment<s 100%, 0 <biogas residue<50%, and 0<biochar<10%,
respectively, totaling 13 treatments. Meanwhile, cultivated soil was set as the control, and the growth indicators
(biomass dry mass, chlorophyll, root activity) and physiological indicators (soluble sugar, malondialdehyde,
antioxidant protective enzymes) were measured to explore the feasibility and suitability of planting Agrostis
stolonifera ‘PENN A-4’ with the substrate of river sediment as the main material instead of the traditional
cultivated soil. [Result] Compared with the control, the dry weight of above ground part and underground part
of A. stolonifera ‘PENN A-4’ significantly increased by 58.53% and 17.19%, respectively (P<<0.05) and the
root activity nearly doubled (P<<0.01) when the proportion of sediment in the mixed substrate was 75.00%, the
proportion of biogas residue was 20.00%, and the proportion of biochar was 5.00%, but the content of
chlorophyll a and b in plants decreased by approximately 20.00% (P<<0.01). In addition, the mixed substrate
significantly increased superoxide dismutase activity (28.66%, P<<0.01), but had no significant effect on the
contents of soluble sugar and malondialdehyde, catalase activity and peroxidase activity in plants.
[Conclusion] 1t is feasible to use river sediment as the main material, mixed with an appropriate proportion of
biogas residue and biochar as a substrate instead of cultivated soil for 4. stolonifera ‘PENN A-4’ planting.
The mixed biogas residue can effectively increase the aboveground biomass and root vitality of the turf grass,
while biochar can effectively increase the underground biomass of the grass. [Ch, 5 fig. 4 tab. 25 ref.]
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Table 1 Basic physical and chemical properties of the materials used in the study

FE R HSHE/(mS-om) AHfE/(g-em”®) HILBRE/% HH/(g kg £F/(gke') &W(gkg') £M/(gke!)
JEETR 7.48 0.15 1.05 58.02 84.07 0.60 0.69 10.67
TR 6.54 2.49 0.51 72.41 309.50 15.23 24.69 3.71
G5V 9.40 1.26 0.63 59.85 699.63 20.83 21.91 14.50
BHEL(ck) 639 0.45 1.23 40.28 33.39 1.51 1.59 15.67
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Table 2 Scheme of a mixed material design
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1 1= 50.00 50.00 0 8 WO A 70.00 20.00 10.00
2 Y=Y 50.00 40.00 10.00 9 HLb s 72.50 22.50 5.00
3 oA 100.00 0 0 10 L)Y 61.25 36.25 2.50
4 Y=Y 90.00 0 10.00 11 LISy 61.25 31.25 7.50
5 XRE 50.00 45.00 5.00 12 L)Y 86.25 11.25 2.50
6 MR A 95.00 0.00 5.00 13 i) 81.25 11.25 7.50
7 MR G 75.00 25.00 0

Bl BN RR A L.

RIS FE W VT RHE KA RIS FE b (30°137317N, 120°01'307E, 4F H BREIACH 1 522.4 h) #F47. PEE
KA HEZK FLELAS 9 40 cmx40 emx7 cm B E AL, JICHREE 30 g-m™ LR &, JEERE N 3.0 om,
B IR 0.5 cm, HACFRE S 3K, FEFPEECY 120 gom?, KEFRTERBEK 1K, KEF/E 745
K 1~2 R, GRS R UL WA A SR . AR A RN BN, FEA AR 10 d A4, BRiE R 10 em
Ja . HRO3 AT BT AR RAE T B AR T PR . 2022 48 10 H 15 H#EFP, dLe60d, 7655
60 RIBUH:, I HE Y3k dEH5 o
1.3 NEIIRRFTE

AT B R SRR L, MR ECR ] QBRI IV MERER R ety TN R AR
R 2R ek, o AL A BRI IR B bty , 8 R T A Bl oR FH 200 DO s, 3o SR Ak R



4 RN/ NI NI e 14 20244 X A 20 H

AAIAEY T, WA I RS =R UAM S AT R ST G E, HAFEAR R A &R
R o EARIE 727 (R AR B2 St g g )
1.4 HiEsbE

PR B0 B 52 A Excel 2013, FF3FATREHE, I SPSS 26 43 H7 A [a] 4b 3 ] 2% S 5 3P, Origin 2023
il 1l

2 HERE M

2.1 ERELEXEGHAEH ‘AfF A-47 RS ERKIIT

211 kRS TREGHw HE 1AW 431, AR 2. LbF 10 B E BT A A-47 i
LET RS ok M H 25 R W% (P<<0.05), 43illbb ok WS T 172.98% . 185.07%. 189.27%, {H
SHZAESARE; A3, A4, 4B 6 M bR T R SR T ck(P<0.05), (LA ck Hi LAy
TR Y 12.46% ., 45.19% . 28.50% (&l 1A), FLJARUEALHEL 3, AbFE 4, A0FR 6 RESINTAME . PG TR A
FE R RN, R M R T B T (& 1B).

A B
250
o a a —~
= 200 Ha 170 ‘E
B0 —— b 3 150 GD
& & b b 130 3
I 150 it
i c 10
H c 90 H-
& 100 od drg 0 %
4_‘13 50 &
= 50 30
-'»‘:] € e ﬁ 10 _F—v'—J\
0 <Al 50 75 100
12345678 910111213ck JEEDE/%

b F
AL EFE T BURADR L B 3 B TR SHE L B . AN T REOR A R AR ELR) 22 53 2 2 (P<<0.05).
B 1 REAEA A & WA A4 A4 bR S EHETHEN Y
Figure 1  Effects of the different treatments on the aboveground dry weight of 4. stolonifera ‘PENN A-4’
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MER R B BT (U] 8 ML O I 4% 3% a/b M T ok, (HT ck kL, 2ZRARE.
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Table 3 Chlorophyll contents in different treatments of A. stolonifera ‘PENN A-4’
R/ 2R/ 4%z atb/ 4k zRa/ 2R/ 42K atb/

i (mg-g™) (mg-g™) (mg-g™) d e (mg-g™) (mg-g™) (mg-g™) Tkl
1 1.3320.01%%  0.45£0.02%%  1.77£0.03**  2.97+0.17** 8 1.49+0.04**  0.42£0.01**  191x0.04**  3.54:0.06
2 138:0.08%%  0.46x0.03%  1.84x0.11%%  3.00+0.04** 9 1.49£0.05%*  0.42+0.05%*  191£0.09%*  3.54x0.41
3 1.65:0.10%  0.530.04  2.18+0.14*  3.10+0.08* 10 1.40£0.06%*  0.44+0.05%*  1.84=0.11%*  320+0.21
4 1.28£0.02%*%  0.410.02%*  1.69£0.03**  3.10+0.11* 11 1.50£0.03%*  0.47£0.01%  1.97+0.03**  3.20£0.03
5 128:0.09%%  0.45£0.03%*F  173£0.12%%  2.87+0.04%* || 12 1.59:0.01%* 048001  2.07£0.02**  3.30:0.06
6 125:0.06**  0.37£0.04%*  1.63£0.09%*  3.36x0.28 13 1.40:0.04%*  0.45:0.02**  1.85£0.07**  3.14+0.10*
7 133:0.18%%  0.40:0.06%*  1.74£0.25%*  3.30+0.08 ck  1.81x0.10 053003  233:0.14  3.42+0.02
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Figure 2 Effects of the different treatments on the underground dry weight of the A. stolonifera ‘PENN A-4’
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Figure 3 Root activity of A. stolonifera ‘PENN A-4’ in the different treatments
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Figure 4 Soluble sugar of A. stolonifera ‘PENN A-4’

(P<0.05), fEACFE 1 FIALEE 7 Z[A1 225 AN 02, HAACBIH B B A A-47 TN RS R R e

5 ck TR E 257 K 5B A UL: BEEIRAHEEL SR Je ALY Bk LU BIREAR, T Lu g, HsE
SYIRER AR A-47 TN RS i R IR MR B T

e/ %

in the different treatments

Aot

~ 22 _ab e a abcabcabc 2 -

%o 20 _——abcabcbc be[Mabe j;abcabc o %“

E 18 i g

*%* 16 18 *f%

K 14 f 1=
12 1/ v
10

12345678 910111213ck
yosdl
A AR EL B N RS E LR . ARNG FRER RN R AL HELR 2 57 23 (P<<0.05).

5 REAEHETEA A4 A4 ABG Y
Figure 5 MDA of 4. stolonifera ‘PENN A-4’ in the different treatments
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Table 4 Antioxidant protective enzyme activities in different treatments of 4. stolonifera ‘PENN A-4’

e FUR R faet i B A AL FuE=Ria7]i e FUR =R fei i A ARG it SE At/
(x16.67 nkat-g™')  (x16.67 nkat-g')  (x16.67 nkat-g ") (x16.67 nkat-g')  (x16.67nkat'g')  (x16.67 nkat-g ")
1 21.40+1.01 367.554+36.93** 697.92+42.87 8 12,4342 .48%* 373.57+18.29%* 594.51+£39.24%%*
2 21.40+5.14 395.48+31.95%* 793.27+£21.60* 9 31.54+3.38%* 430.98+18.62** 708.82+16.03
3 20.28+0.96 256.49+10.25%* 659.04+28.40* 10 24.38+3.40 398.58+£16.95%* 764.31£29.50
4 12.93+0.79** 304.48+15.89 613.16+27.51%* 11 28.08+0.98** 415.114+27.08** 828.98+36.13%*
5 20.84+0.64 378.02+27.12%* 715.14£27.55 12 18.19+1.71* 316.05+£37.78 574.14+25.23%*
6 17.81+1.89* 292.52+19.37 676.58+42.97 13 12.01£1.22%* 319.52+15.16 787.36+43.58*
7 30.27+1.86%* 392.23+£10.75%%* 785.75+41.48 ck 22.42+2.64 304.96+29.18 729.52+34.36
BEIA . *FORAN[EIAL S ok A 22 57 B 28 (P<<0.05); **FR A [RIAbHH 5 ek ia] 22 534 . 3 (P<<0.01),

Ab P3RBT R AR A4 R R A A ) A T A S R, B ck B R T 15.89%
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