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Influence of sowing amount and substrate thickness on the
quality of sandy ecological grass blankets

ZOU Jiatong, YU Weijie" , ZHANG Zheng, FENG Zhidao, ZHANG Changlin
(Key Laboratory of Ecological Restoration in Shaanxi North Mining Area, Yulin University, Yulin, Shaanxi 719000, China)

Abstract [ Objective ] Under the condition of ensuring the quality of the grass blanket, the study aims to
select the appropriate combination of substrate thickness and seeding rate, and achieve the coordination
and unity of ecological and economic effects in grass blanket production. [ Methods ] Using Poa pratensis as
the grass species, 12 indoor potted treatments were established, combining 3 sowing rates (15, 30, and 45
g/m”) with 4 substrate thicknesses (3, 5, 7, and 9 cm). This was done to examine the characteristics of
sandy ecological grass blankets under varying conditions of sowing rates and substrate thicknesses, and to
holistically assess the quality of the blanket formation. [ Results] The results revealed significant variations
in the quality indicators of the P. pratensis grass-based ecological blankets across different treatments.

Z,,1s treatment (substrate thickness of 9 em and sowing rate of 45 g/m”) yielded the highest plant density,

W5 B #1.2024-07-09; & AR W 2 B #5 . 2024-08-21

ESTE KA RB A7 RS X R 3 E T H (42067018) 5 AR 17 B J5 7= 2= W0 B (CXY-2022-87) ; i Ak 1li B ¥y A A 62651 H
(20220406)

EHEB N AREY (1991 —) , & AR LR A, EEMNF R E S5ESE N ED . E-mail:jiatong0102@163. com

* WAFVEH - T D3 BB A B0, E NS AE BB LTS . E-mail: yuweijie0729@163. com



12 4] ARAESE A5 < B A ik 5 R R X v A A R U TR 1Y 5 1869

aboveground biomass, and root biomass. Z,,; treatment had the highest chlorophyll content, while Z;,,;

treatment had the highest root tensile strength and vitality. Z;,; treatment had the highest root length

density, while Z,/,; treatment had the smallest leaf width and the best texture. Z,,; treatment received the

highest comprehensive score for blanket formation traits, as assessed by both variation analysis and mem-

bership function methods. [Conclusion] Z,,; treatment of the grass blanket not only demonstrated excel-

lent plant density, aboveground biomass, and root biomass but also exhibited superior overall perform-

ance. The optimal combination for preparing the P. pratensis grass blanket with sand-based ecology was a

substrate thickness of 9 ¢cm and a sowing rate of 45 g/m”.
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Fig. 1 Plant density and leaf width of the ecological
grass blankets in sandy soil substrate under different

combinations of seeding rate and substrate thickness
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Fig. 2 Chlorophyll content and above ground biomass
of the sandy ecological grass blankets under different

combinations of seeding rate and substrate thickness
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2.4 BMENEREENVEESERNRRE
NERKEERF N
AL AR AR T 0 2 i 3 A O R 2R 2 BDIR 2SS 9 4 A

Z— ESMAEYI K 53 FR 3 W, LA B Bk A 3 R A
KEH BHERAE R, S8EARET B,
Pl 4 S, A () 7 it R0 56 T R RS 4 A b R R
BORVPHAE R TR ARG J14 0. 002 8~0. 003 7
pg/(g ), Hi WEARNEERRIENHE Z
SEBE R B K AE Zs o < Zosso AL BT Fe /N H 5 HoAh b
T[] 127 70 2 Pk 2 o R[] R J5 R B i A [)
Pl &, U SR S BB AR R IE ) ¥ R A2 21 4% Fh i 8l
HBE R ) R

WK% ERMEERRKEFT RN —AE R
B o X AR 2R 7K G IV 37 W) J5T 1) R WAL e A, MR %
JEE T B A B T B R R I A I K R T RN R S R
R AL RIEA R M AT . E 4 R, R
7 ol i P L 0 JEL B A A A PR R BOR VD I AR S R
WK BREE N 15.15~24. 55 em/cm®, Hip, 734
SHBEREEELR 2., W FRKMENE Z,,;
WEPRAFAE 3 22 . I — BE TS R R VDR A A
R 25 B A N () 9% Fb i [A) 3 O 2 3% 22 57 A — 4K
iR VD AR AR R AR 9 R R A [ R R 2 ]
T EER.

@15g/m’ @30 g/m’ 45 g/m’
0.005 a
= 0.004 a a i
= a
Ztool 23] Ly
5, 0.003 -
4\;2 . o
WE .
B =
=S -
8 o
~ -
5 7
301 a
a
» B l;
w80 20]
R
By 15
=~ 10t
Q
~ sl
3 5 7 9
EREE
Substrate thickness/cm

Pl A4 A [ 375 ok LK S JE B AL R VD
BB RARTE 5 R E
Fig. 4 Root vitality and root length density of the
sandy ecological grass blankets under different

combinations of seeding rate and substrate thickness



12 #1

AR, A« A i i TR R o ¥ i A S B R B R 4 TR 1873

2.5 BRARDEETEBREISIRZ BRAEXES

WE 5 fim, RBERYD A ST ERE S5 -
AW MREY & RKHEREREFEMHCP<
0.05) , A R BUES> H M 0. 75,0. 85,0, 78; M4 K
M EAEY) R W U DG (P <C0. 05) M ¢

REUE N —0.67: 1 LAY SRALEY = MWKH
B 5 I 2 IE A E (P <C0. 05) M R B 0. 72,
0.59:; AW & 5K %5 B E EAMC(P<
0.05) , MR R EHR 0. 67 ; HoAh 45 0 22 45 A ] 45 ¢ &
EY P

. 00

12 | 0.039
13 {-0.420 -0.019
14  0.750 0.300 -0.670 .
I5 | 0.850 0.370 -0.400 0.720

16 | 0.280 0.420 -0.470 0.360 0.540

17 | 0.780 -0.170 -0.290 0.590 0.670 0.036

18 | 0.180 -0.043 -0.260 0.084 0.140 0.056 -0.045

® .
0.8
0.6

0.4
0.2

®
. --0.2

-0.4

-0.6 * P<0.05
0.8

-1.0

I1 12 3 14 I5

17 I8

11— 18 43 B RN Vb 25 AR A R 5 3 98 L S R i e b B RR AR e R PR R B RN RS
PR 5 A [ 475 Al R O JEE 2 5 A BT b o A S R R A 8 A H R G R

11—18 respectively represent the density, leaf width, chlorophyll content, aboveground biomass, root biomass,

root tensile strength, root length density, and root vitality of ecological grass blankets in sandy soil substrates.

Fig. 5

Correlation coefficients of the quality indicators of the sandy ecological grass blankets under different

combinations of seeding rate and substrate thickness
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Table 1 Variation analysis of the ecological grass blanket indicators in sandy soil substrate
AR T8 A -1 {E bRt 22 5 Z R AL

Grass blanket indicator Average value Standard deviation CcVv Weight/ %
s Densily/(cmfz) 1.713 0.353 0.206 14. 665
98 Leal width/mm 1.693 0. 149 0.088 6.276
% 2 4 i Chlorophyll content/(mg/dm?) 1. 205 0.194 0.161 11.475
M F 4 Aboveground biomass/(g/dm”) 1.019 0.384 0.377 26. 824
A AW Root biomass/(g/dm?”) 1. 450 0. 259 0.179 12. 716
AP E Root tensile strength/MPa 167. 799 26. 141 0.156 11.078
MK %% Root length density/(cm/cm®) 0.003 0. 000 0.094 6.695
W& J1 Root activity/[ pg/(g * h) ] 19. 867 2. 869 0. 144 10. 271
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Table 2 Comprehensive evaluation of the indicators
for the formation of the ecological grass blankets

in sandy soil substrates

A Cofpiiﬁive L Coiip{ii?sive ik
Treatment rating Sort || Treatment rating Sort
Zy1s 2.62 7 Zijs 2.79 4
Zy/30 2.52 8 Z1/50 2.28 9
Zsi5 2.07 12 Zaas 3.13 2
Zs s 2.17 11 Zo s 2.73 5
Zs)50 2.95 3 Zy50 2.69 6
Zus 2.20 10 Zy )45 3.16 1

T 250532 g0~ Zyyas 23 N FRORFEBURE 3 om T % Al ik 23500 O 15,
30,45 g/m” AL AL EL ERK UL . T,

Note: Zs,15. Zs50 » and Z,,,5 indicate the treatments where the see-
ding rates are 15, 30, and 45 g/m’, respectively, under a substrate

thickness of 3 cm. The same as below.
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Table 3

Comprehensive evaluation of the characteristics of the ecological grass blankets in

sandy soil substrates using the membership function method

Trft}r%em I 12 I3 I4 15 16 I7 Ig Compfzfniz\fj rating jii(:)?i
Zsis 0. 06 0.67 1. 00 0.00 0.00 0. 56 0.12 0.11 0.31 11
Zs3/30 0. 36 0. 98 0. 83 0.12 0.07 0.42 0. 64 0. 44 0.48 5
Zs )15 0.42 1. 00 0.56 0. 10 0. 04 0. 00 0.37 0.56 0.38 10
Ze s 0.38 0. 04 0.97 0.47 0.36 0.07 0.39 0. 44 0.39 9
Zs ;30 0. 66 0.19 0. 81 0. 38 0. 81 0. 80 0.76 0. 00 0.55 4
Zs 45 0. 74 0.62 0. 86 0.41 0. 50 0. 05 1. 00 0.78 0. 62 3
Z; s 0. 00 0.08 0. 50 0.23 0.01 0.73 0. 00 0. 89 0. 30 12
Z: 0.50 0.70 0.84 0.31 0.22 0.19 0.29 0.67 0.47 6
Z145 0. 86 0.09 0.73 0. 39 0.77 1. 00 0. 39 1. 00 0. 65 2
Zy1s 0.48 0. 00 0. 54 0. 40 0.57 0.61 0. 55 0.33 0.43 8
Zy/30 0. 68 0.25 0. 50 0.71 0.28 0.55 0.56 0. 00 0.44 7
Zg)15 1. 00 0.63 0. 00 1.00 1. 00 0.96 0.95 0.78 0.79 1

TE 11— 18 I3 S R Vb HE AR A REEE 1 4% B (M98 L iH R & i it B A AR R AR B R R BUNLIE B AR BRI RS

Note: I1—I8 respectively represent the density, leaf width, chlorophyll content, aboveground biomass, root biomass, root tensile

strength, root length density, and root vitality of ecological grass blankets in sandy soil substrates.

31 ®

DB A 2 BRI ] A TR AL v b XY 2 Al
BB EA R B X A SCH A 5B MR

PR KA AT DAL 7% ol ik % R TR R T b A 2 B
BRI B O v A 2 R Y R A A R
E

A JE ety ek B2 A L PN ) R R Y A A



12 4] ARAESYE L 45 o 6 b 15 5 R R X b R A 28 e B R T 1) 5 1875

R, T B AR Y 56 B o e — e R BRI, P 7E
PR FORE TR, e N X R R AR
WA R R FER R 45 g/m” JEFURE 5.7.9 cm
AR, FLBAR U e A 2 R A AR R RO 5 HLAE
MRBEE RN 45 ¢/m° >30 g/m*>15 g/m”, Bt
PR BE B AR RN L 5 L, e B
53 WY 5 AR — Y L P B A A 4 42 T T
ETE X A 5T 2% W AR i R
SR AN, R, A3 0 B b i A A R R
Rt EE
R I g 2R A S A o A BT 1 A A Y
BEARZ —, 50 RO A b RR i RN DA
AHI G rh Y0 e A SRR I S R R P A ik
P e 248 B s 9 i e SRR EE 5.7 em
R i 425 ol i 1 0 0 i A 25 BRI A R B S
JEWA . X5 A4k P14 AR SE B 5T 45 R A
L, BRI B R A IR AR TR
BRI R K E FIFR 5 WO, I JE i TR G
o P R IR e A R OGS VR TR
T 2 5 AR 0 B4 A R AN A g R R b b
Yy b 2 PP A R R AR R ) R AR AR L b
Ay R B R AL 2 A N AR TE AR E S h R
o 30,45 g/m” BETE B 9 om (1Y 4b 3 VD AR
S FAY RS FE S TRBZEEN 3.5,7 cm
AL, RUIFEFTEE N 9 cm B, FECOR A+ fg
% 32 53 ) 8 Jo 52 A3 110 7% 4 A2 ) O AR R 0
% 4 A 4 25 ] A AT R W 3 o3 R K o3 o T AR E
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