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Table 1 Mechanism composition of coarse sand, fine sand and garden soil %

ki Granularity (mm)

Mok Material
<20.075 0.075~0.100 0.100~0.250 0.250~0.500 0.500~1.000 1.000~2.000 2.000~5.000 =>5. 000

MLYP Coarse sand 0. 38 0. 22 19.12 19.78 33.46 15. 24 9.68 1. 30
#7b Fine sand 0. 64 0.28 68.12 29. 80 0.48 0.14 0. 20 0
[ i + Garden soil 0.12 27.82 37.18 15. 68 15.49 3.18 0. 34 0

x2 ARD.ERAELARKIKKELIE
Table 2 Mixed percentage of sand and soil %

Qb PR Treatment

# KL Material

1 I i v Vv il VI Vil CK
MY Coarse sand 100 75 50 25 0 0 0 0 0
M pd + Garden soil 0 25 50 75 0 25 50 75 100
#47> Fine sand 0 0 0 0 100 75 50 25 0

P KB, There is volume rate in table.

[ = Jf JE Insolated channel [ & 18 JE Insolated channel
U MR &R L #E Rootsoil layer
| e R L ] 4B P Bilter sereen
218: =z ren AT LA PRy ek 7 L5 R T= = LA @ TS T GV T /J\EEZEEKE% Small graVel layer
9
| 200~ A Drainage pipe | # A HEK Z Gravel drainage layer
E1 HREHIATEE
Fig. 1 Section diagram of turf-bed structure
R3I FELENTEpHENFSESE
Table 3 Soil pH value and nutrient content of different treatments
Ak T E pH A A LR NO; ~ NH, * P>0s K*
Treatment Soil specific gravity (g/cm?®) Value Soil organic matter (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg)
1 2.782 8.33 8.63 0. 206 6.86X10 3 0.77 108. 83
Il 2.807 8. 27 7.00 0.219 8.81X10° 1. 00 89. 47
Il 2.670 8. 04 13. 84 0.229 9.86X10 % 1. 66 53.02
v 2.602 8.09 11.04 0. 249 0.93X102 1.91 50. 23
Vv 2.753 8.22 5.99 0.197 8.21 X103 0. 84 91. 35
W 2.732 8.27 4.32 0.223 9.05X10 % 0.91 46. 90
I 2.671 8. 06 10.92 0.233 8.98X10°3 1.43 43.45
Wi 2.589 8.02 9.39 0.246 1.14 X102 2.38 23. 64
CK 2.537 7.85 14. 35 0.253 2.74X102 3.06 40. 23
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Table 4 Aboveground biomass of different treatments g/100 cm?

Hb |4 ¥ Aboveground biomass
Qb H Treatment

4 7 8 H 8th Apr. 5 H 16 H 16th May 7 H 24 H 24th Jul. 9 H 21 H 21th Sep.
1 4,11£0.03 eA 5.17+0.41 bA 5.09+0. 33 dA 6.11+0.39 deA
Il 5.7140. 20 bcA 6.57+0.10 abA 6.49+0. 62 abcA 6.9840. 48 cA
ik 6.974+0.51 aA 7.27+0.29 abA 6.94+0.12 abA 7.57%+0.18 abA
I\ 6.63+0.17 abA 7.01+0.19 abA 6.78+0. 48 abcA 7.027+0.30 bcA
Vv 4.0140. 48 eA 5.3940. 62 bA 4,7740.55 dA 5.04740. 33 eA
VI 6.83+0. 65 abB 6.90+0.31 abB 6.11=£0. 35 beB 8.72+0.07 aA
VI 6.56+0.03 abB 9.09+0.22 aA 7.16+0. 39 aB 8.64+0.42 aA
i 5.24£0.01 cdB 6.24£0.23 bAB 5.81£0.03 bcAB 6.3140.38 dA
CK 4.56+0.07 deA 5.42+0.51 bA 5.2740. 35 cdA 5.797£0.51 deA

T« W 50BN B AH ] 267 ) — B T8 AS ] 4 B7E 5 907K 1 T8 1 25 25 5 I A7 B0 )5 28 K5 5 B A I) 2 78 ] — Ak BLAS [ 1 [B) 76 526 7K F-
ERRFERSR. TR,

Note: The data with the same small letters in the same column have not significant difference at 5% level among different treatments at the same
time, and the data with the same capital letters in the same row have not significant difference at 5% level in the same treatment at different time. The

same below.
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AL T VIR B CK 55 b B IIR VIAH B 22 52 A 2% o o BT R o 0 e ) R R 2 0 AR il b o o A W i
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Table 5 Belowground biomass of different treatments

g/100 cm?

Kb Treatment

T 4 ¥ i Belowground biomass

4 H 8 H 8th Apr.

5 H 16 H 16th May

7 H 24 H 24th Jul.

9 H 21 H 21th Sep.

1 3.5640.50 abcA 4.8240. 48 bcA
I 4,3340.47 abcC 6.1940.27 abB
I} 5.01+0. 28 aB 6.3240.21 abB
v 3.14+0. 80 beB 4.63740.04 beB
Vv 3.76+0. 48 abcB 5.8940.14 abA
VI 4.6240.30 abB 6.1740.79 abAB
VI 4.63+0.41 abB 6.384+0.98 aAB
i 3.34740.19 beB 4.1540.07 cAB
CK 2.7040.31 cB 4.08+0. 36 cAB

4.3140.04 dA
7.4740.24 bA
8.28+£0.46 abA

7.5140. 20 bA

=g}

.5740.69 bcA

-

.9440. 04 abA

©

.56220. 98 aA

o

.1640. 68 cA

4.6440.50 cA

3.
4.
5.
4.

4.

21+0.11 cA
84£0.09 abC
04+0. 42 abB
257+0.07 abcB
54+0.56 abcAB
.04+0. 32 abB
.614+0.21 aB
.8640.73 beB

.35£0.60 cB
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Fig. 4 Root morphology schematic diagram of the same growth term in different treatments
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Fig. 5 Maximum root length of the same growth term in different treatments
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B At AR Ot T AR R AR ) AR K (AR AR S AR A
2.4 R AR BIRATZ R GG KM AT

HE A [ 48 A 22 (] 0 AH G O6 R DL SO DG R (e DRI M F B A= 5 SRR i 3 H ¢ (P<C0. 05) ,
FHE ZBOCH 0. 541, 5 R F 10 B AR AR 2456 (P<<0. 01 MH5E R4 320 0. 651 F1 0. 615; MAR K R &
FREA AR ER 4 AR Z A B ZH 6 (P<<0. 01 AR S5 MR K EF Y HBR B EME(P<
0. 01> AHIE R E4 310 0.500 F1 0. 695, X 156 B AR 2R 25 48 A =2 [] S AH 5% o AH B 29 19

6 ARELEZERRNSHIFE

Table 6 Distribution characteristics of the root system among different treatments

piy:il RREK AR MmR LA RS T ER
Treatment Total root length (cm) Root surface-area (cm?) Root volume (cm?®) Root tips number Average diameter (mm)

I 195.17+9.91 be 14.04+0.59 b 1.784+0.22 cd 18974100 ab 0.29%+0.01 ab
Il 206.49+33.40 be 30.02+2.16 a 2.847+0. 20 be 1561+121 abe 0.32740.01 a
I 259.68+28.42 ab 30.9441.10 a 3.30+0. 20 ab 14274127 be 0.344+0.02 a
I\ 175.85+17.19 ¢ 17.42+1.03 b 1.8640.11 cd 1 244+100 de 0.21%£0.01 be
V 210.07+39. 85 be 19.25+2.12 b 1.464+0.55d 1955459 a 0.28-+0.02 ab
VI 298.74+14.82 a 39.3242.27 a 4,23£0.19 a 18834120 ab 0.36740.06 a
Vi 214.45+14. 32 be 31.23+1.86 a 2.83%+0. 27 be 1 456+40 be 0.32740.03 a
Al 137.30+14.15 ¢ 14.91+1.40 b 1.664+0.12 cd 1192476 de 0.21£0.01 be
CK 147.48425.00 ¢ 12.18£1.71 b 1.47+0.17 d 9304138 e 0.1940.02 ¢

TE: BB 5 8N 7 R AR 1) 3278 A TRl BEIRIAE 5 67K B B35 28 5%

Note: The data with the same small letters in the same column have not significant difference at 5% level among treatments.

R7T FRLEZERREEEFOEXESN

Table 7 Correlation analysis of each root index among different treatments

okt VI R R BRI TR B
Variable Total root length Root surface-area Root volume Average diameter Root tips number
R 2B M) i Belowground biomass 0.541" 0.651" " 0.615"* 0.363 0.081
AR K Total root length 0.618" 0.650" 0.691*" 0.500" "
& F M A Root surface-area 0.750" * 0.663" " 0. 354
R ZA& A Root volume 0.587** 0.304
) H 42 Average diameter 0.695**

* RIRTE 0. 05 K EAHRPER ; » * RIRTE 0. 01 AKF AR R,

* means correlation is significant at the 0. 05 level; * * means correlation is significant at the 0. 01 level.

3 #5itit

3.1 BRI R 09 5 A R AR BR A2 T AN B (38 AL AR AN e AR R AR B OB 2 ) T T AL i) e SRR AR K
R B s R e AR AR ik 2 2% 5 WA HCIROSOK G SR 43 RE T HE T AR FR AR R Ak
B2 SRR/ 8B KL 22 TR AR A I LA RO 3R 3 B WA 7 T R W A A 5 e v A ) R K R IE i
B 2% ARMECRIE R PF A K AE 75K s 5 00 | 9% — 5 H B BEAT R A o AN 0] LAPRUEAR 2 X5t K 20 #1137 23 1 A T EL )
DI HEAR R AR K . Kunze 21 HF 58 201 0. 5~1. 0 mm & it | A= 4 8485, 1fif 0. 25~0. 50 mm & i b F 4=
P U+ LR R 8500 506 10 V0 I RIS A K ALUF . Taylor FIl Blake™ ' A Sy B 57 b & Vb 45 87 )4 I
EIEHL bR AR AN R T LA AR B . Murphy 2505 5 FR A U S0 A A ke 1) 25 R % 0
BPPl b AR R AR 22 S A I A5 R R W b b T AR e 1 R R R BUAE 50 00 ML YD B VD i A
FEL U 75 6 YDt A0 25 Do HLYD Otk Ak I B A R R AR i R b 1 R A0 A e R AR AR
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B 0 i 5 I AT UG PR A R AR B0 77 A DA AR AR 1 20 B 5 A I 58 TA O ARAE R 38 v a2 30 9 B 3 S il el ) BEL
T3 45 1) 1) JEE 8 BEL 3 A Xt /N 22070 St AR v o 1 A B V0B 5K R =2 ) 17 R L B N ORI TE i 4
LRGN AN TR AR A Bl 1) AR ) A G 6 T AV AL B EOAR VORE Z TR I T 3% S A RO R AL B R
ZF 375 T R [l A T B T IRAR K B HLARRE 7 TR e 5 U e A b A B U Y AR BREE S T AR VD R RN A v Ak B Sk
S IR A5 R T LA L SR R R R R AR R R AR DL BT 1 B AR A R KB AT BAE 75 0 A R AL
PR FRAE A R A ) d R R 2 g N R R IR 43 FEIRC 50 00 b i R 5000 ~ 75 VoML T B
Ab R 550 %0 ~75 VoMLY 15 fik 1 A0 RN 50 26 41 b B e Ak B A ) A R 8 0 di K AR K B S A A A B AR RO
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() 5 AT AN [ A2 B2 1 A1 S, A AR A 6 5 MR 2 2 IR 3% T AR R 2 0 38 TR O 5C 2R  MRIRa E  R e ln AH UAR 3R
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Study on biomass and root system distribution characteristics of sport turf
in different substrate compositions
HUANG Xiao-lu, LIU Jun, YANG Zhi-min
(Turf Engineering and Technology Center of Nanjing Agricultural University, Nanjing 210095, China)

Abstract: This research used nine turf-bed compositions to analyze the biomass and root distribution character-
istics of Bermuda T-419, a commonly used sports turf in the tropics and subtropics. Above and belowground
biomasses of treatments showed similar changes, middle sediment treatments [[[ and VI were highest in above
and belowground biomass. Root biomasses of the different treatments were significantly reduced with soil
depth, and distribution of roots was concentrated in the 0—10 cm layer. Variance analysis indicated significant
differences in the 0—10 cm belowground biomass between treatments and that treatments [[[, VI and V[ were
significantly higher than | and the CK. There were no significant differences in biomass in thel0—20 c¢m and
below 20 cm soil layers. The correlation coefficient between belowground biomass and total root length was
0.541 (P<C0. 05), between belowground biomass and root surface-area with root volume it was 0. 651 and
0. 615 respectively (P<C0.01), and between root number and total root length, with average diameters it was
0. 500 and 0. 695 respectively (P<C0.01).

Key words: sports turf; turf-bed composition; biomass; root distribution characteristics; correlation



