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Soil moisture dynamic and root growth of Kentucky bluegrass turf

SUN Qiang, HAN Jian-Guo”* , LIU Shuai, ZHOU Li-Hua  Unstitute of Grassiand Sciences China Agriculture Universitys
Forge and Grassland Key Laboratory of Beijing, Beijing 100094 ,China). Acta Ecologica Sinica,2005.25(6) :1306~1311.

Abstract: With expanding turf areas and increased costs for developing water resources in urban, it has become very important
to research irrigation requirements. Water moves into turfgrass roots from soil. The irrigation rate should be not equal in each
season because the depth of root system decided the intensity for using soil water.

The experiment on soil moisture dynamic and root system growth of Kentucky bluegrass turfl was conducted. The results
showed that: (a) Acuteness of soil water content change was different from soil layer to layer. It was greatly in 0~15cm, less
so in 15~30cm, and light below 30cm. In June and the middle of July to August in 2002 and in May to the middle of August
and September in 2003,in which precipitation focused relatively, volumetric soil water content of 0~15cm was 20% ~35% ,of
15~30cm was 25% ~35% sof 30~45cm was 30% ~35% sof 45~60cm was 25% ~30% ,of 60~90cm was 17% ~22% ,and of
90~120cm was 20% ~25%. Compared to rainy season, it of 0~15cm could decrease to 15% and of 15~30cm could decrease
to 23% ,but of 30~120cm changed not too hardly in drought period. It of 60~120cm was located basically in field capacity.
But when intense precipitation and irrigation taken place, it would increase quickly and then decrease fastly, which illustrated
seepage loss existed. (b) Root system growth showed a bimodal growth pattern which was similar to the growth pattern of type
cool-season turfgrass. Maximum occurred at the middle of May and August, and minimum occurred at June and July; (c)
About 85% of root lived at 0~30cm soil layer. Root density showed index movement. The root proportion in 10~20cm and 20
~30cm soil layer was greatly in May and the middle of August to the middle of September, which showed that the major root
zone was relatively deep in this period.

On the summed-up results, Kentucky bluegrass turf use mainly water in top-layer soil. Because of the deeper root and less

rainfall in spring and autumn, it is suitable to irrigate turf deeply. Oppositely, it is suitable to irrigate turf shallowly in

summer.
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Table 1 Physical properties of the turf soil profile
Bulk Field Wilting
Layers(cm)  Color Texture density (g/m?) moisture capacity (%) coefficient (%)
0~15 Dark brown Loam 1. 36 31.4 8.4
15~30 Dark brown Loam 1.37 31.2 9.3
30~45 Brown Clay loam 1.52 34.2 9.9
45~60 Brown Clay loam 1.48 29.4 8.3
60~90 Tan Sandy loam 1. 20 19.3 5.8
90~120 Tan Sandy loam 1.19 22.3 5.7
1.3
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Fig.1 Temporal variation of soil water content of Kentucky bluegrass turf in 2002
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Fig. 2 Temporal variation of soil water content of Kentucky bluegrass turf in 2003
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Fig. 4 Dispose and variation of root density of Kentucky bluegrass turf with soil depth

2 (S7P)
Table 2 Root proportion variation with soil depth
Depth(cm)

Date 10 20 30 40 50 60 70 80 90 100
4,22 58. 37F 23. 65A 10. 43DC 3. 97F 1. 79F 1. 20E 0.58G 01 OH OF
5,4 59. 88EF 19.53C 10. 94C 4. 13FE 2.92C 1. 38D 0. 75F 0.47G OH oF
5,18 38. 591 23.58A 20. 18A 7.49B 3.92A 2.07B 1. 55C 1.63B 0. 74C 0. 24E
6.2 49. 14G 20. 86B 17.11B 4. 62DE 2. 24E 1.78C 1. 40D 1. 91A 0.51ED 0. 46C
6,16 70. 40CB 17. 09E 5. 061 3. 10HG 1. 00H 1. 19E 0. 92E 0. 45G 0. 50ED 0. 32ED
7,18 47. 04H 23.40A 11. 06C 8. 06A 3.22B 2.67A 2. 70A 0. 88E 0. 62D 0. 34D
8,1 71.24B 18. 31D 6. 25H 1. 54] 1. 39G 0. 85F 0.42H 01 OH OF
8,16 58. 84F 20.21CB 8. 54FE 5.26C 2. 64D 1. 78C 1. 78B 0. 62F 0. 31GF OF
9.1 62. 74D 19. 83CB 10. 01D 2.581 1. 89F 1. 43D 0. 66G 0.61F 0. 25GF OF
9,16 69.09C 14. 28F 7.50G 2. 88HI 1. 91F 1. 54D 1. 31D 1. 02D 0. 47E OF
10,7 77. 62A 12. 25G 5.071 2.421 0. 95H 1. 02FE 0. 34H 0. 33H OH OF
10,23 61. 54ED 14. 45F 8. 89E 4. 49DE 2. 44ED 2.09B 1.81B 1. 66B 1. 52A 1. 10A
11,18 58. 70F 17. 73ED 8. 60FE 4.89DC 3.10CB 2.14B 1.77B 1.17C 1. 03B 0.87B

(p<<0. 05)The different letters show significant at 0. 05 level for root proportion

at the same soil depth with different period

S 8 s ; 0~ 30cm s 85% s
30cm s 15% , ;s 0~30cm
s s 5 0~10cm s 38.59% .,
,10~20cm 23.58% ,20~30cm 20.18%, ;8 0~
30cm S s s s
s s s s .
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