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Table 1 Physical and chemical Properties of soil tested

pH{H HHLEE/ % 4 N/(gkg ™) 4 P/(gkg V) 2 K/(gkg ) g% N/ (mgekg ") AP/ (mgkg ) Wk K/ (mgekg ™)
7.78 6.18 0.55 0.61 7.15 30.148 23.24 111.70
R2 ORWDHREEREK T8 — M FEPE R, B AR ERE —IK it 10 g¢/m*, i
Table 2 Test sand Particle size composition B G 4% TR A
B2 /mm  0.10~0.25  0.25~0.50 0.5~1.0  1.0~2.0 E I« AR AR AR AR O g B mERE R K, U
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Table 3 Structure ratio of bed rhizosphere layer Ev=1/2mv*’ =mgh
w3 ERRL FRR AT S BR VA BB 0=, 43 m/s. M
510510 1004 10054 AT LU R BR A 5P 135 5 DA
$10S8 100% b 80% ¥ +20% + ) ;
ol o B — §8)=4.43X1/t- 4/t
$10S6 100% 7 60% ¥ +40% + MR E = a(m/s") 3X1/t-4/¢
S1084 100% 10% Th+60% 1+ Ao RERE /N I RSB ). AR B A
81082 100% b 20% b +80% + A DLHER .
$10S0 100% b 100% + . ‘
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S452 40% W +60% + 20% ¥ +80% + Hg/cm* R .
550 e oo 1.3.3 4% M LAY R R AT E
S282 20% ¥ +80% + 20% ¥ +80% + . o e A N e ‘o
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Fig. 1 Lawn establishment time and greenness index of football fields with different levels of sediment concentration
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10096 , BEEF Iy 58 22 S 3948 | 25 (P=>0. 05) (1 2-B) .
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A/em®, 5 &b OBHAH L3, /N T 26, 4%, H

HZEEREH(P<0.05)(F2-C), FESDEN
60% I HE BB R K, A 1. 584 /em?, (A 5 L2 & vb
il 0~40% 8000 W 227 A B E(P=>0. 05); F2&Th&E
h100 % I REEEEERE /N, R 0. 994 4%/ em?, B E/NF B2
BN 0,60 76,80 %0 BRI EE (P<<0. 05) (K 2-D).

TP 38— B AR R 2 R ) 2 R U R B 2
TR LAETREES . L2510 ER0mM60%
RS — P e, N 0,95, B E R T LES Y E
1 20% .80% 100 % W} Y R FE 34— (P<<0. 05) 5 B2
TSR 100% B R — PR 2, /0. 92 H S F)2
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E). FEGWRENL0% 5 60% Wt 5535 — M e br
¥R 0.94 (HTFZE 5K 0.20% 0 22 5 K 3 (P
>0.05); F 2 &k 100 i 8 bE 3y — Pk e 22,
0.91, W E/NF FJ2E W 8K 0~60% iy H B —
PE(P<<0.05) (E 2°F).
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Fig. 2 Leaf width, density and uniformity of lawn in different layers of football field with sand content
2.1.3 RFIARFR & 5 A 35 R AR I R R LR JEREAR T 50. 3%, HL WAL # 2 [] 22 53 . 3% (P<<0. 05) .

& R EEE5¥H - Hw  FRSI0S104, R
R = (NS e o o [ B Rl W = R 7
A ) A4 e At b B (P<<0.05) . S10S10 Ab B & B B Bf
] B 4, o 60 d, 5 S10SO0 4b BEAR H %5, 2E K T 12d,
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B BE B ] R 52 d, fH 5 S10S0.S10S2.,S10S6.,S10S8
b B 2% SR i (P=>0.05) ;282 . S4S4 F1 S6S6 4b B
B EF S 8] 5 4, 4108 39 d, H 34N Ab B 2 ) 25 O g 3
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S6S4 kb FH LB 4 45 B m . o 5. 70, BE A T
EEE R 100% WA (P<<0.05) (A5 L2 &V
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fib 3PP 4 B 4R R IR, O 5. 43, {0 5 S10S8.S10S6.
S10S84.51082.,S10S0,S80S0 ., S0S0 4b 3 2% 5 R i 2
(P=>0.05)(%4).

S2S0 4b 3 F Bt 5 5 B e 6, O 3. 76 mm, 5T
2%, I KT S2S2.S6S52,.S6S4.S852,S854 ,S8S6 .
S10S8 kb H ((P<C0.05) ; S8S6 kb P 25 FE i H e %5,
2.81 mm, BT A, @& /N T RS TR 10026 1)
FRA AL B (P<<0.05) (% 4),

F PP AR B 22 1 )2 5 v AH TR I, 45 A B2 Ji] R
W RN (P>0.05) (£ 5), Hri,S6S6 4t
B, PP K, A 1. 77 A /em®, S10S4 4b B R R
BEdR /N, 0,884 /em?, 5 S6S6 4b BLAH Lb AL, FLIE %

R S10S4.10S10 4k B LI Ah , i 47 4b BR 22 [ 22 S5 4 ik
#(P<<0.05),

MR PR 2 LR V0 5 AR R B 4% Ak B 2 )
B —-MESHAREP>0.05)(F4., Hi,
S6S0 4b B B B 2y — P 4,y 0. 96, S10S10 4k P 5
P)— 2, o8 0.91, AW AbH 2 0 22 7 & 3% (P<
0.05) ; fH S10S10 5 S8S2. S8S8. S10S0. S10S2,
S10S6.S10S8 4k P 22 7 A 8.3 (P=>0.05)
2.2 AEARFRELEHZHGEITIEHREMNHM
AR ERETFNRRGEIFRHIES &
BB ARG Hen R ERY) TR 2 I B B AR B 2
LR R AR IR E TR TR T 8-
A) BT REDEMNBEETRE LS. H2Y
ikl 100 %6 B IR S E B fe i, 4. 43 m, (1Y |
J2 &R 0~6000 I 22 5 8 .35 (P=>0.05) 5 b2
il 80% I IR S IEES e/, Ry 3. 56, /N T B2
U 100% B R SIIE B (P<<0.05) . FEFY
P o 100 %0 B, BEEVR Sh B B IR K, Ol 4. 62, K
TTFE&ER20% .60% B RSN E (P<<0.05); F 2
UKy 60 % B FIFR ABE B N, 3. 73 m, 5T
2 &N 0~40% . 80% B 25 5 A8 B 3 (P>0.05)
(E13B).
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Table 4 Lawn completion time, greenness index, leaf width, density and uniformity of different rhizosphere layers
Aib 7 G ER ) /d SRR A58 /mm W/ (A em ) ¥t
S0S0 4041.15" 5.5740. 09" 3.6140. 12" 1.62+0. 22" 0.9540. 01"
S2S0 4241, 155 5.6020. 13" 3.7640. 10° 1.424-0. 53" 0. 9320, 00
S22 3941. 00" 5. 5840, 02 3. 1140, 22¢%" 1.7240. 04 0. 9340, 02
S480 4242, 51" 5.6240. 05" 3.3540. 28" 1.330. 04 0. 9440. 00"
S482 4242, 00 5.69+0.03" 34540, 179 1.2974-0. 43 0.94-0. 01"
S484 3941. 15" 5.59-0. 02" 3.534-0. 13 1.71+0. 02 0. 9440. 00"
S6S0 4242, 380 5.6540.03" 3.5240. 017 1.4240. 18" 0.9640. 01"
S6S2 4242, 00" 5.68+0.06™ 3. 1540, 407" 1.2740. 41 0.9340. 01
S6S4 4241, 15" 5.7040. 01 3. 1940, 367k 1.2674-0. 43 0.95%+0.01%
S6S6 394-0. 57" 5.624-0. 02 3.6240. 18" 1.7740.63" 0.9540. 00"
S8S0 4645, 56 5.5740. 03" 3.5240. 117 1.3540. 14 0. 9340, 02
S8S2 4541, 52 5.5940. 1% 2.93-0. 10" 1.1140. 21> 0.9240. 02°%
S8S4 4740. 00" 5.6140.01" 2.88+0. 11 1.4640. 16" 0. 930, 02
S8S6 4440, 00" 5. 5840, 17" 2.8140. 37" 1.46+0. 02 0. 9340, 01
S8S8 40+0. 00! 5. 5840, 047 3.5040. 157 1.5240. 04" 0.9240. 00
S10S0 48+0. 574 5.4840. 07 3. 0340, 15 1.3140. 12 0.910. 00"
S10S2 4941, 15" 5.4940.03% 3.5940. 247 1.110. 04" 0.924-0. 00"
S10S4 5243. 60" 5.5440. 01" 3.5540. 13" 0.88+0.16° 0. 9340, 01
S10S6 5142.88" 5.5340. 12" 3.5040. 137 1.50+0. 33" 0.9240. 03"
S10S8 5042, 51" 5.4940. 09 3. 260, 04"cke 1.3840. 10 0.9240.01%
S10S10 60+1.15" 5.4340. 12 3.6140. 26" 0.9940. 20 0.9140.02¢
E R HU A /NG 0 38 % [ 4 B ) 22 53 W8 35 (P<<0.05) . Tl
500 A . 50 7]ib b a2 B L
= 45 Fab b o ia 45| bW § 10 b b
BE 40 ¢ »‘EEE 40 | \3@8, b
% 35 L G ISt = 6 7
® O30 ¢ ﬁ 301 £ 4
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1 D sofaEab ab  ab 50 5 F
q a b a
El0F ab BT s ; ab
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§ 6 - i:: 35 @' 35+
2ol & 30 ‘ ﬁm - A
e
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Fig. 3 Leaf width, density and uniformity of lawn in different layers of football field with sand content

JEBR 37 55 PR O B E AR bR 2 E R AT R A5 5, 89.68 g/em’, (HYS FE &V N 0~60% Bf 2 57
B FFETHEBA MEE T Z S inE g2 ANEBFEP>0.05); L2 &V 100% i, 65 58
FEa (K 3-C) . EEA V&N 80 i 5 B 3 JiF fi /N, N6.73 g/em®, BE/NTF EESWENG60% .
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80 %6 I} i B 58 B (P<<0.05) . F 2 & Vb N O I #E
FEEREE R R, M 9.18 g/em’, BE R T F R &V
80% .100 %0 I iy B PP 5 i (P<<0.05) ; F )2 F ¥ EH
100 %6 B w0 B 58 B e/, M 6. 29 g/em’ HE T2 &1
O 20%~80% I 22 A F (P>0.05) (& 3-D).

B & AN R 2 K & V0 4 10, Bk PR S R

B FEAGGES . F TR E DR O, 5 7 5k
B AN 48.92% 45.38% B EE T LT 2
Vb HE R 80 %0 100 %6 B i BT i i 2R (P<C0. 05) (&
3E,3F). L FE&UE 1005 B, 55 7 5
e fI%, 20 5 29.26% .28.13% ; EJ2 & 10 E N 100%
B 1) PP B % 1 N T R SV i 0~80%6 B Y
BB #R (P<20. 05), H 12 &b i 0~80%4 I 22
SARE(P>0.05); T A& E N 100 % W #Y 7L
SR W E N T LR S U RN 0~60%6 B Y RPR R iR
(P<<0.05), H F2& Wk 0~60% B 22 7K B3 (P
=>0.05).
2.2.2 RRERIFELEMT KRG FEIFEDIES 5%
JE R R Ha BRIRRZE LZEE R 80% mykk
FRAN, b2 5 v AR [ A 25 Ak 3L 2 ) 22 S R 1 3 (P
>0.05) (£ 5). S10S8 4b B V& h I 85 &% K, Jy 4. 96
m, S8S2 4b P PP IR B FE B /N,y 2. 88 m, 5 S10S8
FRORE LA, VR B R B 0/ T 36. 306, HO AL # 2 ] 2%
SR % (P<<0.05) ; % S6S6.,S852,S8S6 4b H 41, H: Al
R PR ] 2 SR B3 (P>0.05)

S8S6 A L F PP B de R, 1288 g/em’, i K
TBR S6S0 #h Y Ho At 4b B (P<C0. 05) 5 S6S6 Ab B B B 5
JE /N, o 5. 05 g/em?, B /N T 5 S10S10 4 il Hi Al
AbBE(P<<0.05)($£5).

S6S0 4b H B FF J7 3R e 5, O 50. 9306, 1
F L2 &b N 80%~100% i 4b B (P<<0.05) ;
S10S10 4b ¥ 5 £F Jiz 5 A8 f I, O 28. 1300, B E AR T
Br S10S4. S10S8. S10S4 DL 4 g H i 4b B (P<<
0.05) (£5).

2.3 AERRESEHNERZEITENENZ M

S6S2 4b B M b A W) & B K, R 2.69 g/em’;
S10S10 &b Hiih 1A= Yyt fe /N, 2 1,12 g/dm*, 55 S6S2
Qb BEAH HEHR S S10S10 40 B Y 2. 4 4%, L Ak B 2 1]
#5 W% (P<<0.05) ,{H 5 S10S2 4h B 2% 55 K i 3 (P
=>0.05)(%6),

x5 AERREHSHETRHNES GEE KR
Table 5 Rolling distance, strength and rebound rate of turf

in different rhizosphere layers

e IR /m iffff%{ /%
S0S0 3.990. 33" 8. 2540 48.9140. 89"
S2S0 4.41+0. 68" 10.014+0. 68" 47,6741, 37°
S2S2 4.0240. 15" 6.85+0. 25%" 44.894-1.13"
S4S0 4.7240.55% 8.030. 07%" 49.0741. 13"
S482 4.3640. 25" 9.6340. 25" 46.30+0. 68
S4S4 3.94+0. 17" 7. 950 42.47+1.71¢8
S6S0 4.66+0. 55" 12.58+1. 18" 50. 934 1. 65°
S6S2 3.7740. 68" 9.09+2. 6" 45.78+1. 25
S6S4 4.14+0.66™  8.50+0. 06" 50. 02+ 1. 04"
S6S6 3.4540. 28° 5.0540. 4 38.1940. 89"
S8S0 3.9940.29"  9.3040. 83" 48.070. 83"
S8S2 2.2741. 98 9.59-40. 11" 47,901, 57"
S84 3.7940. 49" 9.4540. 73" 46.7241. 27
S8S6 3.740. 49" 12.8841. 25" 44.5141.01%
S8S8 4.0440. 52 7.1540. 2¢%" 31.32+1.52
S10S0 4.3540.14™  6.88+0.07"%" 27.62+0. 98"
S10S2 4.2540. 53" 7.4840. 2% 30. 4940, 84!
S10S4 4.1940. 17" 6.6040. 18" 28.43+1.15%
S10S6 4.2340.18" 6.564-0. 02¢" 31.0640. 77"
S10S8 4.9640. 39" 6.524-0. 11¢" 29. 80+ 1. 28
S10S10 4.6140. 26™ 6.2940. 08" 28.13+2. 11

0~10 cm )2, S6S0 &b B 55 M R A= 9 4 f K
9 0.95 g/dm”, S2S2 ib B B BF ML T A 4 i /N, A
0.66 g/dm*; H. 1 4b ¥ 2 Ji] 22 5 & 3% (P<<0.05) , {0
S2S2 55 S8S8.S10S8, S10S10 kb B 22 5 A L & (P>
0.05). 10~20 cm + 2, S10S8 4b Hl ¥ 5 1 T A: )
i K, R 0.26 g/dm®, B 3 K F B S6S4.S10S0,
S10S2.S10S4 . S10S86 LA &k i H: Ath kb 35 (P<<0.05) ;
S2S2 ib B EPE bR Az 4 B/l 0.07 g/dm®, 5
S10S8 4k FEAH L A8 , B i 5 K, B Ry 73,196, 0~20
em 2, S8S6 4b PR BE B ML N A W) & R K,
1.11 g/dm?, S2S2 kb Bf %t B G 3 T A4 ¥ i fe /D
0.73 g/dm?*, 5 S8S6 AL FRAR Lb 45, B/ T 34. 2%, H
P4 3 22 ] 22 5 i # (P<<0. 05) 6
2.4 AEARBRBELEHERBERERESESIEMN

DA BR 7 BB B 0F R € M L B —
M R R B SR 5 MR AR O T
Y48 b5, A SN Ry 45 46 A5 09 F O 8, 8 1 SR JE eR L
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Table 6 Lawn biomass of different rhizosphere layers

Ho b A=/ R AR/ (g e dm?)

Ak 1

(g+cm?) 0~10 cm 10~20 cm 0~20 cm

S0S0  2.2040. 10" 0.7740.04™ 0.0940.01%  0.864-0. 04
S2S0  2.1140.33" 0.81+0.08" 0.1240.03% 0.9340. 08"
$282  2.54-+0.25"  0.6640.01" 0.07+0.01¢  0.7340.02°
S4S0  2.2840. 13" 0.8740.06™ 0.1240.03"%  1.0040. 10"
S4S2 2.544-0.06™  0.94740.03" 0.1420.02°% 1.08+0.02%
S4S4 236420, 169 0.7340.23"  0.0940.01%  0.8240. 24"
S6S0  2.6440.16™  0.9540.07" 0.1440.06%%  1.09-40. 1%
S6S2 2.69740.10°  0.8270.08" 0.1420.03“% 0.9640. 06"
S6S4  2.4840.34™  0.8640.1"  0.2140.04"  1.0740.06™
S6S6  2.2340.04™ 0.76+0.07"  0.0940.00%  0.85%0. 08"
S8S0  2.294-0. 43" 0.9340.08" 0.1740. 11" 1.0940. 19"

S8S2  1.6140.14#" 0.78+0.24" 0.09-+0.03%  0.88+0. 27"

S8S4  2.0440.2%%  0.9340.14* 0.1640.04"*"  1.1040.17"
S8S6  1.9140.22¢%  0.9440.11° 0.1640. 024" 1.1140.11°
S8S8  2.4740.20"  0.6840.04" 0.1£0.01®  0.7940.03%

S10SO  1.82740.16™ 0.884-0.09" 0.1974-0.03"¢  1.0840.08"
S10S2  1.4440.12%  0.7240.08" 0.2340.04®  0.9540. 04
S10S4  1.9640.37%  0.74+0.18" 0.18+0.05™" 0.92+0.20"
S10S6  2.2440. 464 0. 7540.03®  0.2440.04"  0.99-+0. 03

S1088  1.93+0.10%  0.68+0.06" 0.26+0.01*  0.94-+0. 06"

S10S10  1.12+0.25  0.6840.12" 0.16-+0.03"*" 0.84+0. 12"

R R BRI R R AT LA PR L AR IR 7,

MR E YR E Ry 20 % B R BT bR R S
S B  BEEARG 5 2 )2 v i E] R 4024 1100 o B RE B
J ik B R 2 S Vb B e S AL Y )2 A R
6026 .80 %0 B, B BT ik B N 2 5 v S R AR B
PR, o, S6S0( 12 60% W +40% +, F )2
100% &) Ak PR 25 G VPO (B B ey L B0 B A SR AL, O
ES4S2( EJRZ40% ¥ +60% +, FJZ40% ¥ +60%
) &b FE 5 S10S10( FJZ2 100% ¥, T )2 100% ¥ ) kb 21
PP 25
3 itig

oA A L R i B B S R, S AR
W J2 45 #1531 5 Rk 2 1 U £ S R ARE f 45 A BR
B A K RVRR AE B — (W32 3h i, 1n FLRE T
HREEEKEFNT R, AR LESHRNEL .5
B2 25, e DL OR HR BEARL Y 35 OB KM . B, R AR AR
SEUTR N TRV e —E BRSOk g R

IR I J2 0 3 o P R R TR B R R AN [
B U C L 1 2 B O Sk R R ) AR A R A — 0, B T
SRR, B R B TR TR B, S
U RPN 3 M2 LA VD i R L
WO o Sl B T PR T R PR 2 ) T
B2 AR R AR L ZME ™ SR, R
PP R B B PR O T YD O e AR Y
S AR E T, B TR 40% W +60% £
S4S4 Kb B % FE B K5 S8S6(80% ¥ +20% +,60%
W+40% ) b R P b R AL . R E BN 20%
T +80% 4y S252 Ab B Bl BF i 7] F 4 5 S6S4(60 %
W+40% +,40% W +60% 4 ) kb BB (4 Fe 4% . S6S0
(60% 10 +40% 4-,100% ¥») b B REBF 3 —PEFe AR 5 B
FEMRPRZE LN RS U ER N, FOEE BT R K
BBE R WK Y RS U RN T 602 B, B
A b A S RIS ERE Y EANT
80%% B, Bl & 2 Vb Bk 3G , BBV b A HY — PR S B
)G 3% 2 L2 & vb i KT 80% i, Bl & & v i 1Y
P[RR VAR N T R o N N RG22 e s 1
N HEEXT 30 em AR R 2 VD - B0 LAY, A 3 56 8 A B
| R SR = N IO N =S S 151 R o o A B 5 i
HAF A VE I X S 5 % e 4

JE Bk B R IR 1 02 2h D BE L H PR A
PN AN AL AR UL B M (B, S8 AR 0S8 2 T 4, RE
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M, BB A )2 v G i B R 5 R e B RS
N B, 5 R T 4 R AR — B (EAR AT 5T 4 R
KR ARZE LZ U E R 0~80% i, B2 &1
(RO R R iAW N N =R Sl o
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Table 7 Membership function values of indicators treated by different rhizosphere layer structures and comprehensive

%7 FRRRELMAESHEFRBESERERAEFRES A THE

evaluation value of football turf quality

s PR e

G

4h F A 1
PR LREREE R WL WA bR AR RS R o firfit

S0SO 0.078 1 0.504 4 0.846 5 0.8315 0.7500 0.6908 0.3421 0.640 5 0.9135 0.408 5 0.5912 7
S2S0 0.1719 0.640 4 1.0000 0.606 7 0.3750 0.633 3 0.5351 0.7939 0.860 0 0.6340 0.6339 4
S2S2 0.000 0 0.549 3 0.3193 0.943 8 0.3750 0.904 1 0. 000 0 0.648 7 0.740 8 0.229 8 0.469 3 14
S4S0 0.156 3 0.7141 0.5752 0.5056 0.6250 0.7377 0.7018 0.9119 0.920 2 0.3809 0.6157 6
S4S2 0.1406 0.968 5 0.6814 0.456 9 0.6250 0.908 3 0.929 8 0.778 0 0.801 3 0.5851 0.674 1 2
S4S4 0.0156 0.5830 0.7659 0.9326 0.6875 0.7910 0.2368 0.6214 0.637 0 0.370 2 0.548 7 11
S6S0 0.1719 0.826 6 0.7558 0. 606 7 1.000 0 0.972 3 0.956 1 0.887 2 1.000 0 0.9617 0.7976 1
S6S2 0.140 6 0.9251 0.3615 0.438 2 0.500 0 1.000 0O 0.605 3 0.556 7 0.779 1 0.516 0 0.5779 8
S6S4 0.1719 1.000 0 0.401 6 0.427 0 0.8125 0.8699 0.894 7 0.696 1 0.9610 0.4415 0.6515 3
S6S6 0.0312 0.7104 0.859 3 1.000 0 0.8750 0.7058 0.3070 0.4395 0.4535 0.000 0 0.503 2 12
S8S0 0.328 1 0.5106 0.7491 0.5206 0.4375 0.746 3 0.956 1 0.639 1 0.877 2 0.542 6 0.620 4 5
S8S2 0.3125 0.606 7 0.1336 0.2509 0.1875 0.3113 0.386 0 0.000 0 0.870 0 0.579 8 0.3847 20
S8S4 0.3750 0.664 2 0.076 0 0.644 2 0.500 0 0.584 2 0.9737 0.566 0 0.8196 0.5617 0.5613 9
S8S6 0.234 4 0.5780 0.000 0 0.6517 0.500 0 0.503 2 1.000 0 0.5312 0.724 6 1.000 0 0.557 8 10
S8S8 0.046 9 0.5699 0.7342 0.7116 0.1875 0.859 3 0.149 1 0.658 2 0.1587 0.268 1 0.4275 15
S10S0 0.4375 0.186 0 0.517 3 0.479 4 0.1250 0.4435 0.9211 0.7736 0. 000 0 0.2340 0. 387 0 19
S10S2 0.484 4 0.2285 0.8287 0.2547 0.3125 0.204 7 0.5877 0.7355 0.1234 0.3106 0.404 3 18
S1084 0.609 4 0.397 0 0.7807 0.000 0 0.5000 0.5330 0.508 8 0.7118 0.0349 0.1989 0.424 8 16
S10S6 0.578 1 0.3658 0.728 9 0.689 1 0.3125 0.716 4 0.6754 0.729 3 0.147 8 0.193 6 0.4950 13
S10S8 0.5313 0.208 5 0.4749 0.558 1 0.1875 0.5181 0.5439 1.000 0 0.0938 0.188 3 0.4221 17
S10S10 1.0000 0.000 0 0.8410 0.116 1 0.000 0 0.000 0 0.298 2 0.869 8 0.0220 0.158 5 0.3588 21
& 0.126 0 0.114 2 0.1050 0.079 4 0.072 0 0.089 6 0.062 2 0.106 0 0.1250 0.1205

S TE FPEERAE R B R 5 om I CE R AR G AR A
B BRI BB BT 5 BE<Sem) , T A Ab (G B B B R
SR TR oI I B A Ak 2 PR R I T 4 A v (Tl R
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Effects of different rhizosphere layer structures on
turf quality of football field in semi—arid area of
Northwest China

ZHENG Wan-ju, BAI Xiao-ming, Liu Yu, L1 Jia-LLe, XUE Fei-yang,

WANG Lin-na, CHEN Hui
(College of Grassland Science, Gansu Agricultural University; Key Laboratory of Grassland Ecosystem, Ministry

of Education / Pratacultural engineering Laboratory of Gansu Province / Sino-U. S. Center for Grazing land Eco-
system Sustainability, Lanzhou 730070, China)

Abstract: In this research, river sand and farmland soil were selected as inter-rhizosphere substrates in Lanzhou.
Two most commonly used turf grasses, Kentucky bluegrass and perennial ryegrass, for football field establishment in
northern China, were examined. Twenty-one inter-rhizosphere structures with different sand contents in the upper
and lower layers were established to study the effects of different inter-rhizosphere structures on the quality of football
field. The results showed that the inter-rhizosphere structure varied with the sand content of the upper and lower lay-
ers. As the sand content of inter-root layer increased, the turf establishment time increased, the color, texture and
uniformity decreased and then increased; the turf strength and bounce rate decreased gradually. When the sand con-
tent in the upper layer of the inter-rhizosphere was 20% , as the sand content in the lower layer increased the lawn
quality gradually deteriorated; when the sand content in the upper layer was 40% and 100% , as the sand content is
zero in the lower layer increased the lawn quality first increased and then decreased. When the sand content in the up-
per layer was 60% and 80% , as the sand content in the lower layer increased the lawn quality first decreased and then
increased and then decreased. The overall evaluation concluded that 60% sand content in the upper layer and zero in
the lower layer resulted the best turf quality, followed by 40% sand content in the upper layer and 20% sand content
in the lower layer, and the turf quality with pure sand in both upper and lower layers led to the worst turf quality for
football field.

Key words: rhizosphere layer structure ; sediment concentration ; lawn quality



