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The influence of different types of artificial turf on the quality of hybrid turf
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Abstract: Different types of artificial turf are characterized by differing fiber densities and gaps in the base fabric, which
have a considerable influence on turf growth and are key factors contributing to the successful establishment of hybrid turf.
In this study, two types of conventional synthetic turf and four types of woven synthetic turf were seeded with common
bermudagrass to establish different hybrid turfs. Following the establishment of hybrid turf, we conducted a comprehensive
evaluation of the characteristics and quality of different types of turf compared with the common bermudagrass turf, The
results revealed that after the complete establishment of hybrid turf, the density of bermudagrass in the woven synthetic turf,
with a longitude density of 31.49 yarns~cm71 and weft density of 157.48 yarns-cmfl, and artificial turf density of 1.71
fiber-cm ~ and 2.54 sh00t~cm72, coverage of 88.57%, biomass of 9.97 g'potfl, uniformity of 6.44 points, and weighted mean
of 8.44 points, were all higher than those of the other types of synthetic turf. On the basis of our comprehensive evaluation,
this type of woven synthetic turf was accordingly identified as the most suitable for the fabrication of natural-synthetic hybrid turf.
Keywords: woven artificial turf; conventional artificial turf; bermudagrass; hybrid turf establishment; wear resistance; turf
quality
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Table 1 The different types of artificial turf examined in this study
. 1 N B 22 35 B /(FR -em )
g 1 e 15 4 T i
i }\ lg%iq:%i %.M‘% . Density of artificial
Code Artificial turf type Specification turf/( ﬁber-cmfz)
G, WM NEHIFAVG-1  FEZATEE 38 mm, JRATFTFLAU A FLAE10 mm, FTFLIAIEE2.S cm 2.56+0.10
Conventional AVG-1 Row spacing of grass, 38 mm; hole size of basal substrate,
10 mm; and hole spacing, 2.5 cm
G, WHIRNEEIFAVG2  FLATHN58 mm, JEATT LIRS HFL4210 mm, FTFLIEIEE2.5 cm 2.01+0.33
Conventional AVG-2 Row spacing of grass, 58 mm; hole size of basal substrate,
10 mm; and hole spacing, 2.5 cm
X, HEOgRAUR NG B 28580423~ (31.49%4-cm ), £hEF40042- i) (157.48% ¢m ), 2.40 £0.29
Xtragrass Imported Woven 245 [A] {1 4£ (5 °4(1.00 + 0.10) mm B
Warp density, 31.49 yarns-cm "and weft density, 157.48 yarns-cm "\
Gap between warp and weft, (1.00 + 0.10) mm
X, HEFgmIUE NG 28580423~ (31.49%-cm 1), £i#35042- 9~ (137.80% ¢m ), 2.33£0.14
Domestic Woven 22 [ 48R 29(1.20 £ 0.10) mm
Warp density, 31.49 yarns-cm '; weft density, 137.80 yarns-cm .
Gap between warp and weft, (1.20 + 0.10) mm
Xy g\ R 28044 B (31.49% cm ), £hEF40022- it (157.48% cm ), 1.71 +0.06
Domestic Woven AR A 522 M(1.00 £ 0.10) mm 1
Warp density, 31.49 yarns-cm ; weft density, 157.48 yarns-cm .
Gap between warp and weft, (1.00 £ 0.10) mm
X, g U N\ it R 28044 Hinf T (31.49% cm ), £hEF450%- it (177174 em ), 1.67+0.22

Domestic Woven

2270 ] 4% 5 29(0.80 + 0.10) mm

Warp density, 31.49 yarns~cm71; and weft density, 177.17 yarns~cm71.
Gap between warp and weft, (0.80 + 0.10) mm

CK ARG R, ORI R T

No artificial turf, only seeded with common bermudagrass

LGS KILTT A1 con 2P IO HEFIAREL 4% 35800 S 77 111 eon Y 2P 2R IO HEF AR S

Warp density refers to the number of yarns arranged within one centimeter of the fabric length, and weft density refers to the number of yarns arranged

within one centimeter of the width of the fabric.
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1.6 HIESHH

R 3E % Excel 2013 347 W &R 2 6, H
SPSS 19.0 {433t 47 77 2 3 471, F Duncan’s V£ 1E P <
0.05 /KF FitAT Z H LK.
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Table 2 Range of scale and score for assessed turf quality indices

B9 W e SR 3 — Bkl EER EnR
E; Lk Score Density/ ~  Coverage after turf Un/ifomli ¢ Growthrate/  Clipping  Biomass/
(shoot or fiber-cm 2) establishment/% y (cm-d 1) yield/g g
| 8~9 = 3.00 =90 1R¥4%]) Very uniform =2.00 =1.20 =9.00
I 6~7 2.00~3.00 85~90 #:44%) More uniform 1.50~2.00 0.90~1.20 7.00~8.00
11 4~5 1.00~2.00 80~85 %] Uniform 1.00~1.50 0.60~0.90 5.00~6.00
v 2~3 0.50~1.00 75~80 A3 Non-uniform 0.50~1.00 0.30~0.60 3.00~4.00
\ 1 <0.50 <75 AN Extremely non-uniform <0.50 <0.30 <2.00
PERL 0.25 0.15 0.10 0.05 0.15 0.30
Weight coefficient
2 ZER BN B —HE, BT LL S B A0 FE ] 0\ i B L B A

21 ARIEBASETFNESEITEENFMN
B Kb B 2 P T AR A 2 BT, L b
HOCK % BEY) N/, B X % 9H
14 HA11 A 9 B dm (€ 3). HTIRA RIS
S LR N 2 (5 AR AR O, % A B PR N O T 22 % Y
ETRREMES . BT NG AR R 22 4T 1 846

FES (P <0.05), H A A G NG5 2% 1
3 URIN AR A RO, AE 3 UG, CK R
PR 2 N T I A A B i AR A B R )R
BEER (P>0.05), HAH X, B8 % ER & .

22 AREIXRBANEENNESETEE RN
40 B 1 i i A I (A] £ TR S, 3 T
B, A X BRI (R 4). NEHK@EES

®3 FRXBANEETNESEITEERNI
Table 3 The effecte of different types of artificial turf on hybrid turf density

shoot or fiber-cm

H 3]

ALFE Treatment

L
Date/
(MI\Z_BD) Turf G, G, X, X, X, X, CK
M) AR Bermudagrass 0.52 +0.16b 0.83+0.06b 0.76 +0.09b 0.82+0.12b 1.48+0.06a 1.45+0.30a 0.87+0.07b
09-14 Ni&E¥ Artificial turf 2,56 £0.10a 2.01 +0.33bc 2.40+0.29a 2.33 £0.14ab 1.71 +£0.06bc 1.67 +0.22¢  0.00 % 0.00d
JVE B Total density  3.08+0.21a 2.84+0.38a 3.15+0.19a 3.16+0.16a 3.20+0.0la 3.12+0.30a 0.87+0.07b
P i Bermudagrass 0.81 + 0.15¢ 1.32+ 0.06bc 1.26 = 0.35bc 1.33 + 0.36bc 2.00 +0.04ab 2.13+0.32a 1.27 + 0.04bc
10-12  NiEE Artificial turf 228 +0.08a 1.71+0.31b 1.87+0.09ab 1.78+0.07b 1.44+0.08b 1.53+0.17b 0.00 + 0.00c
RVE B Total density  3.10+0.20a 3.03+0.36a 3.14+0.40a 3.12+0.33a 3.44+0.08a 3.65+0.14a 1.27+0.04b
F 4 ¥ Bermudagrass 1.09 + 0.20b 1.81 +0.28ab 1.74 +0.23ab 1.62+0.36ab 2.54+0.20a 2.26+0.37a 2.14+0.4la
11-09 Ni&EE Artificial turf  2.03+£0.10a 1.78+0.03b 1.71£0.07bc 1.54+0.14bc 1.17+0.09d 1.24+0.13cd 0.00 + 0.00e

RVE B Total density  3.13 +0.24a 3.59 +0.31a

3.45+0.20a

3.17+£0.36a 3.71+£0.25a 3.50+0.24a 2.14+0.41b

[FIAT ARG FREROR AR A B IR 22 7 R 25 (P < 0.05); AEBE4m S AR LTS T IA.

Different lowercase letters within the same row indicate significant differences between different hybrid turfs at the 0.05 level; the treatment codes are

same as them in Table 1; this is applicable for the following figures and tables as well.
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HoAh % A0 B (P < 0.05), FR X, &b, Hofth & 4k 2 [H] ) 5
i JE O R 3 % ¢ (P> 0.05).
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F4 TEXBASETNEAETEEHE M
Table 4 The effects of different types of artificial turf on hybrid turf coverage

%

Ejf/ # 4 REPE Treatment
(MM-DD) Turf G, G, X, X, Xs3 Xy CK
09-14 iR 18.09+5.79b  47.62+9.08ab 36.19+ 14.80ab 43.81+16.20ab 7428 +4.36a 7428 +12.80a 4857+ 11.80ab
Bermudagrass
NIEHE 7428+540a 49.57+2.08b 62.86+594a  68.57+7.18a  64.76+1.90a 69.04+4.06a  0.00 = 0.00c
Artificial turf
MG 84.76£3.94a 84.76+290a 8095+195a  80.00+1.65a  83.81+5.03a 86.66+530a 4857+ 11.80b
Total coverage
10-12 F9FH 63.81 £6.66c 6095+285c 64.76+7.19c  64.76+579c  86.66+0.14a 86.66+2.51a  78.09 +3.43b
Bermudagrass
NG 73.81+4.97a 48.52+437b 61.43+7.04ab 63.33+£629a  59.28+3.93ab 66.66+4.23a  0.00 = 0.00c
Artificial turf
M 9429+336a 93.33+2.95a 88.57+436a 87.62+£25la  9524+394a 9428+2.64a 78.09 +3.43b
Total coverage
11-09  F7FH 7476 £624b  80.00+3.43b 7428+9.94b  79.04+6.66b  88.57+0.95a 9238+190a 79.04 £ 5.30b
Bermudagrass
NEE 70.00+2.97a  45.71+291c 57.61 +5.36abc 59.52+6.91abc 55.00+2.57bc 61.43 +4.94ab  0.00 +0.00d
Artificial turf
BiE 100.00+0.00a 100.00+0.00a 97.14+1.64a  92.38+0095b  99.04+095a 99.04+0.95a  79.04 + 5.30c
Total coverage
x5 TRILXMASEITIEAETFH— 4, £ KEEMEES NI
Table 5 Effect of different types of artificial turf on hybrid turf uniformity, growth rate and turf clippings
ki A 1 Kb FE Treatment
Parameter Date/(MM-DD) G, G, X, X, X, X, CK
¥ 09-14 416+0.09a 4.16+0.16a 3.83+0.33a 432+0352 4.72+0.05a 4.50+0.41a 2.61+0.24b
Uniformity 10-12 5.61+0.43ab 5.49+033ab 5.72+0.56ab 5.39+0.14ab 5.89+0.11a 5.83+0.09a 4.66+0.33b
11-09 6.55+0.05a 6.11+0.11ab 622+0.39ab 5.83+025bc 6.44+0.05ab 6.77+024a 522 +0.05¢
F% Average 5.57+0.33a  5.30+0.37ab 5.28+0.42ab 524+026ab 5.73+0.29a 5.87+0.3%9% 4.26+041b
EERISTY S 09-14 1.08+0.02b 1.16+0.06ab 1.16+0.02ab 1.12+0.0lab 1.17+0.02ab 1.20+ 0.04ab 1.23 +0.05a
Gr(‘;:l%f?)te/ 10-12 0.75+0.02b 0.72+0.0lbc 0.62+0.03c 0.74+0.03b 098+0.04a 1.01+0.04a 0.92+0.04a
11-09 0.36+0.03bc 0.33+0.0lc  0.31+0.02c 039+0.02bc 0.51+0.04a 0.54+0.02a 0.45+0.0lab
% Average 0.78 £0.01b  0.78+0.01b  0.70+0.02b 0.77+0.01b  0.89+0.03a 0.95+0.03a 0.94+0.03a
HEE 09-14 1.14£0.17c  126+0.0lc 220+0.10a 1.06+0.03c 1.84+0.06b 1.65+0.04b 1.19+0.06c
Turf clippings/g 10-12 082+0.02b 0.79+0.02b 0.78+0.00b 0.55=005c 125+0.11a 120+0.0la 0.89+0.02b
11-09 021+0.03d 032+0.0lc 026+0.02cd 020+0.02d 0.56+0.03b 0.72+0.01a 0.50 = 0.05b
T Average 0.52+£0.06d  0.67£0.03c  0.79+0.04bc 0.54+0.03d 0.96+0.02a 0.92+0.02ab 0.85 = 0.05ab
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12

v

cd

=

£ W) & Biomass/g

cK G G X X X X
AbFE Treatment
E1 FTREZMASEFNESETEYENEZ N

Figure 1 The effects of different types of artificial
turf on hybrid turf biomass

ARVNG BRI AR AP 7] 2 57 B 3% (P <0.05).
Different lowercase letters indicate significant differences between the
different treatments at the 0.05 level.

27 ARIEBANEETHENESETEZETEMN

LV, AP B INAUE 7 HE T X3 > X > Gy >
CK>X,>G,;>X, (¥ 6). &F X; XN IEIrEIN
U, ALY 4y 18 B 8.44 4y, T AR AR EE, AT
RKF o KA B Xy, INRL3S 732 8.35 4. HiAth
AL BRI 0B TE N 5.63~6.84 43, AbF &K

* 6 ARRBAEEITZER S ETMBLEMN L

Table 6 Comprehensive evaluation of artificial turf on hybrid turf properties

NG HHERAY S ol i Btk A K HERE  AVE IR 4y He4
Artificial turf type  Total density  Total coverage  Uniformity — Growthrate Clippings Biomass Weighted mean Rank

G, 8 9 6.55 3.50 7.00 3.50 5.86 6

G, 8.5 9 6.11 4.00 8.00 5.50 6.84 3

X4 8.5 9 6.22 4.00 9.00 4.00 6.47 5

X, 8 8 5.83 4.00 6.50 3.50 5.63 7

X3 9 9 6.44 4.50 9.00 9.00 8.44 1

X4 8.5 9 6.77 4.50 8.50 9.00 8.35 2

CK 6 9 5.22 4.50 8.00 6.50 6.67 4

3 WS4

TR G E R EE, R T NiEHE
JEAT B A B HEE T, NEHFRER R A KSR
U A BE A o AR, Y NG BRI AT ER AR T
TRFLIR, BRI 2, A b2 A K 4 3 L R
B %, NI RE W BF PR B HEZK 1, AR T 5B AR R
M. PRI A AR N 3 S i TR S S
T TR e N AR P HE K AN R 2 S
W FC R WY, X &R R N 3 R A K L4 10 mm,

FLIEBE 2.5 cm AO4T FLALBE, AT M e N 3 B B i A
K FE PR HEZK 1) 88, A A TR & P B R AR
Koo AW TS 7 Bl R Y N 22 B A R SR
ZATALRUS o Y AEKR O S A K2 & %)
5 2 UL S TR v T HE K 1 R R RN i B A
RMEAFEIEM S, NG 2T, N
2 /DN, B 4 HEPP B AR K A TR S OK . Y
NIBEHIE AVG-1 (F2247 R 38 mm) A TR A HFE
N HE 22 535 % FE | 75 P 3 v T LB N s PR
AVG-2 (W 2247 Ny 58 mm) ¥ 2 (K IR & S 5E, Kk

http://cykx.1zu.edu.cn



1276 ook B

38 %

WAL i BEE AVG-2 VR A SR i F AR
B2 M AK N, B RIE 2 R, A EH
B, R K N . BTSSR R, A
BRI AVG-2 W R IR & FIE I AR .
I AEMEBRT AVG-1 ¥ 1R & 5, R H
A NGEELIE AVG-2 H AVG-1 B & @R 3,

o SR N 3 B RS AR ER 2R 4 R TTT R, 4 IR
UL 22 LIRSS B A S B, 4 2 B /N S BB K . 4 W
I, g N3 BB X\ Xo Xas Xy 9P 35 28 B K/
43 9 4 1.00. 1.20. 1.00. 0.80 mm. M4 K 5+
K HEK M RE A A BTk R, Hek E RE R A
(¥ -3 v DUk S A AR R 2 18 2K, AR TR AR
16 3 AR, HET A M L 3B 2 AR K. SR, HEK
P BE ok o ) R K g R mHEE R R, TR
T 25 5 oK BB, AFF Y0 IEE E K.
Bh, KA BE R A 4 I HE K M B SRR K I Al N AL T
BT, AT R A KU A b g g
N3 B FE X, (455 157.48 % -cm )\ X, (4% 157.48
2 em ) X, (F% 17717 % -cm’ ), 41N i BT
X, 45 2 M B A B KM 2B, HHKEE T 40 41
N3 BHE X\ X Xy, K503 R AR K AR IR AE T
AN Fe G SN I B BE X\ X Xyo TRIK AR AEBE T 11
B 55 2 B R A 2 UL A, R A R R i
o2 1) B P AR AT RE e B BT B AR K RSN
FRE X, A X, NG R 22 % B T Xss Xy A
UM NI X, NASEEES X, WA, HX, &
AHEFWAYEEZMRTAE X, LR N
X, P NS R 22 R T R R A K], Bl

£ £ T Ek References:

157 PP R R, W T A ER . X
53 3 S O X VR A BB B A 4 R A — B X
— G IE B, 1 N L N E A AR A P
AT A5 FR W, 5 AN\ i A b, AR
ARFES AT NIE LI RER L . 10T ROA &
WEAR N 1~ 1.5 mm™", FEH 207 BLAE X 25 5 H %
i g SR I N BB, WSO I B AT T IR S
7K oy AR5y, A FITIR R ALK . AT 4
RRM, GG BT Xy X M8 R A B
TEEAWEREAR L ZERKT A AR
AVG-1. AVG-2 # @ IR G I E G &, B E.
O N i R ) R4 B RR TS, N
i R ) 2 R RO 3A 5 A A A AR SR A . DR
MEM L&, A W B PR Ry 5 g 231 N i R
B0 Rl S VR AT, SR B — 1tk T T g SR N i B
BE Xav Xy (03— P 200 T 5 L8N 3% BB AVG-1.
AVG-2. AL, 4 38 N i S X, X, HH AL
EE I AVG-1. AVG-2 B F T F WA K, 5
AN TR A B R AR DA 2 1 ) BB
BIHATEAEVEN SR, AR REE A S = HE T
e gm RN i PR X, > g S8 N s B X, >
HOHL N 3E BHE AVG-2 > X IE CK > 47 217 A i BE
BE X, > BN i BEEE AVG-1 > [H 77 4y U8 N it
PP X, A0 U0 U B 22 B P I O AR B 0 G 2N 0
Xy Al X, B 0E A R A TR A R, Hodh DU gm U N i
X; (4% 3149 £ -om '\ 4% 157.48 % cm '\ N ik %
2 Y 171 M -em ) B AR A BT R R A

(1] xI—BH, kK, 2Eam. NGRS AR TIN5 . AR 515 B @R E ), 2008(9): 15-18.
LIU Y M, ZHANG X Y, JIANG Z Y. Comprehensive evaluation of artificial and natural lawn. Modern Landscape Architecture,

2008(9): 15-18.

[2] EBRE i RATIES NGBS L BRI BN 2. 123)), 2014(86): 33-34.
WEI X H. A brief analysis of the influence of natural turf and artificial turf on football. Sport, 2014(86): 33-34.
03] SRR, RAEME. NIERPEA T MBUR S KRR, o 2 BoR%E %, 2007(7): 52-53.
YAO Y W, SONG G L. Attificial turf manufacture’s present condition and development. China Educational Technology &

Equipment, 2007(7): 52-53.

[4] FKHE NEREFRHEAR KR LS. 912134k, 2011(6): 63-65.
LU C C. Technology development and application of artificial turf. China Textile Leader, 2011(6): 63-65.
[5] CALLOWAY S P, HARDIN D M, CRAWFORD M D, HARDIN J M, BALDWIN W W. Injury surveillance in major league

soccer: A 4-year comparison of injury on natural grass versus artificial turf field. The American Journal of Sports Medicine, 2019,

http://cykx.1zu.edu.cn


http://dx.doi.org/10.3969/j.issn.1671-489X.2007.07.030
http://dx.doi.org/10.3969/j.issn.1671-489X.2007.07.030
http://dx.doi.org/10.3969/j.issn.1671-489X.2007.07.030
http://dx.doi.org/10.3969/j.issn.1003-3025.2011.06.006
http://dx.doi.org/10.3969/j.issn.1003-3025.2011.06.006
http://dx.doi.org/10.1177/0363546519860522

&7 FEVESE AR A AT ON G R VR A R A R 1277

L6]

[7]

(8]

9]

L10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

47(10): 2279-2286.

XK, 2B, PSR AR, AN, R NGBS shiznt AN e sz m pt 7ot e, h I 3R 5454, 2017, 36(4): 359-366.
LIU F, GONG B, TAO R C, DONG Z M, TUO W. Research progress on the effect of artificial turf playgrounds on human health.
Chinese Journal of Sports Medicine, 2017, 36(4): 359-366.

BUKEE, WL, U8, AR, KRGS NiEFIR & R I sh U MR 7. S e, 2012, 20(1): 37-41.

BAOY X, MAN D, L1 C, HAN L B. Researches on the sport quality of natural-artificial turf. Acta Agrestia Sinica, 2012, 20(1): 37-41.
R, TR, R Sl R A E MW S HE . B AL, 2019, 36(3): 692-703.

WANG C, XU W, CHANG Z H. Research progress on the stability of turfgrass rootzone for sports field. Pratacultural Science,
2019, 36(3): 692-703.

R RAE S NG ERSEaIEIT RGN T, TN A KA 22 AR, 2016.

WU X. Study on natural-synthetic hybrid sports turf system. Master Thesis. Guangzhou: South China Agriculture University, 2016.
B, . NERPE R JRIR. 4188 ke, 2019, 219(4): 8-11

ZHAO Z Y, MA P B. Development status of the artificial turf progress in textile. Progress in Textile Science & Technology, 2019,
219(4): 8-11.

GUREE, P, JRINRE, TKROOK, ZREE, FRIE, ARBEE, T8 GB/T 30395-2013 HE G F T E BORKURE. dbat: o EARE AR
#,2014.

YUN X J, YUAN Q H, SU J K, ZHANG W S, LI C, QI X, SHAO L H, MA J X. GB/T 30395-2013 Technical Regulations for
Examination and Approval of Grass Varieties. Beijing: China Standard Press, 2014.

FRIA, SRHORE, SEAE M, B, EBEAE. T ORFLIBON R A IR I T A R B AL BN AT R AR A B S AR (SRR, 2018,
30(1): 26-30.

GUO Y, ZHANG Y H, XIN J W, ZHAO H J, WANG X F. Influence of SBR on the nylon dipped cord fabric. Journal of Henan
University of Engineering, 2018, 30(1): 26-30.

Ze o, IR, AR EAE, TR, 5k B W] NI REJE AT $1 FLAL BN R & 512 50137 B 1 1 A DT A B2 B~ 417, 2020, 28(2): 558-564
MAIJ W, WU X, XU Y H, JIANG Y, ZHANG J M. The influence of punching treatment of artificial turf base on the establishment
of hybrid sports turf. Acta Agrestia Sinica, 2020, 28(2): 558-564.

LR, L FHi, S, JTTF R ) S LR A AN IR AR KB B 2 A0 JR) 55 DGR TE. RETAEZS 43R, 2016, 27(2):
387-394.

SHEN Z Q, HUA M, DAN Q, LU J, FANG J P. Spatial pattern analysis and associations of Quercus aquifolioides population at
different growth stages in Southeast Tibet, China. Chinese Journal of Applied Ecology, 2016, 27(2): 387-394.

JEE. ANFIGETIF BT RS R S AR AR RO RZ 0. 11 22 WL AR MROR 270 277 18 3, 2014,

ZHOU J. Effects of management disturbance on spatial pattern and growth characteristics of Phyllostachys heterocycle ‘pubescens’.
Master Thesis. Lin’an: Zhejiang Agriculture and Forest University, 2014.

DOFFO G N, RODRIGUEZ M E, OLGUIN F Y, TERESA C, LUQUEZ V M C. Resilience of willows (Salix spp.) differs between
families during and after flooding according to floodwater depth. Trees, 2018, 32(6): 1779-1788.

ROY L B, GARDINER E S, LEININGER T D, HAMEL P B, DAN W A, DEVALL M S, SCHIFF N M, CONNOR K F. Biomass
accumulation in the endangered shrub Lindera melissifolia as affected by gradients of light availability and soil flooding. Forest
Science, 2018, 64(6): 631-640.

SR, ARIK . 1223037 5 /R RERIZ EEE. QAT s EMROL AL, 2016: 102.

ZHANG J M, XU Q G. Playground and Golf Course Turf. Beijing: China Forestry Publishing House, 2016: 102.

KSLZE. AR B R TR A6 77 5 4 X 38K 3 MR 23 RO RE IR, &5 MoK R, 2017(5): 12-16.

LIU L J. Effects of different modifiers on soil moisture and fertility in arid areas of North China. Jilin Water Resources, 2017(5): 12-16.
B, B 75N Rk, B0 /KBS, EATHL BB ZU R, BN R AR B 5 NG R IR A R G PP AR B A e b [ 4R 27381417, 2011,27(10):49-53.
MAN D, MA X J, GUL Y, BAO Y X, WANG Y Z, HAN L B. The effect of traffic on the physiology of natural-artificial turf.
Chinese Agricultural Science Bulletin, 2011, 27(10): 49-53.

PR BRI )N SRR R TS AR, 2009: 89

XIE X M. Grassland Resources. Guangzhou: South China University of Technology Press, 2009: 89.

(FTHEHRE L5)

http://cykx.1zu.edu.cn


http://dx.doi.org/10.3969/j.issn.1000-6710.2017.04.014
http://dx.doi.org/10.3969/j.issn.1000-6710.2017.04.014
http://dx.doi.org/10.11733/j.issn.1007-0435.2012.01.006
http://dx.doi.org/10.11733/j.issn.1007-0435.2012.01.006
http://dx.doi.org/10.3969/j.issn.1673-0356.2019.04.005
http://dx.doi.org/10.3969/j.issn.1673-0356.2019.04.005
http://dx.doi.org/10.11733/j.issn.1007-0435.2020.02.032
http://dx.doi.org/10.11733/j.issn.1007-0435.2020.02.032
http://dx.doi.org/10.1007/s00468-018-1751-7
http://dx.doi.org/10.3969/j.issn.1009-2846.2017.05.004
http://dx.doi.org/10.3969/j.issn.1009-2846.2017.05.004

	1 材料与方法
	1.1 试验地概况
	1.2 试验材料
	1.3 试验设计
	1.4 后期管理
	1.5 测定指标
	1.5.1 密度
	1.5.2 盖度
	1.5.3 均一性
	1.5.4 生长速度
	1.5.5 草屑量
	1.5.6 生物量
	1.5.7 综合评价

	1.6 数据分析

	2 结果与分析
	2.1 不同类型人造草坪对混合草坪密度的影响
	2.2 不同类型人造草坪对混合草坪盖度的影响
	2.3 不同类型人造草坪对混合草坪均一性的影响
	2.4 不同类型人造草坪对混合草坪生长速度的影响
	2.5 不同类型人造草坪对混合草坪草屑量的影响
	2.6 不同类型人造草坪对混合草坪生物量的影响
	2.7 不同类型人造草坪构建的混合草坪综合评价

	3 讨论与结论

