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Effects of Primo on Shade Tolerance of Fairway Turfgrass Zoysia japonica
on Golf Course

LUOQO Jian-zhang',LI Shuang-ming"?,XIANG Zuo-xiang®’" , HU Long-xing’
(1. Hunan International Economics University, Changsha, Hunan Province 410205, China; 2. Department of Pratacultural Sciences,

College of Agriculture, Hunan Agricultural University, Changsha, Hunan Province 410128, China)

Abstract: Primo as a plant growth regulator not only inhibits gibberellin acid biosynthesis to reduce vertical
shoot growth,but also improves stress tolerance for plants. In order to investigate the effects of primo on
the shade tolerance of fairway turf in golf course, the fairway turfgrass established with Zosia japonica
‘Lanyin No. 3’ in Longhu Golf Course of Hunan province, was treated with primo (0. 1 mL « m™?) and
subsequently exposed to four shading percentage treatments: control, natural light;light shading,25% =+
3% s;moderate shading,50% £3% ;severe shading,75% £3%. The effects of primo on turf canopy height,
leaf length and width,stem diameter, turf coverage, turf quality,turf green index, leaf soluble protein con-
tent,soluble sugar content and gibberellin acid content were determined under shade stress. The results
showed that turf coverage,stem diameter, turf quality,turf green index,soluble protein content and soluble
sugar content gradually decreased with the shading rate increasing, while turf canopy height, leaf length,
proline and gibberellic acid content gradually increased along with the increasing in shading percentage.
Primo application significantly reduced canopy height, leaf length and gibberellic acid content,and signifi-
cantly enhanced turf coverage, turf quality and turf green index. The results suggested that primo applica-
tion could effectively improve turfl shade tolerance and increase the fairway turfl quality on the golf course.
Key words: Primo; Golf course fairway;Shade tolerance; Turf quality; Zosia japonica ‘lLanyin No. 3’
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Table 1 Effects of primo on the turf canopy height and coverage in different shading percentage

JEH # Shade percentage

i 4k
45 Indicator  Primo/ 0% 25% +3% 50% +3% 75% +£3%

mL e m™% (460 Full light) (JEEP Light shading) (B # Moderate shading)

(EJF R Severe shading)

o R 0 5.8140. 314 6.6220. 404
Canopy height/em 0.1 3.3220. 208 3.500. 218
22 0 91. 204, 202 88. 2244, 502
Coverage/ % 0.1 93. 013, 104 90. 344, 2027

7.60+0. 51 8.54+0. 41
3.71+0. 328 3.7240. 30"
76.11+3. 30" 63.4143.50

85.424+3. 80" 74.0444.02¢A

T < AT A ] /NG 5 B 7 AN T JHE BT 40 22 5 88 35 (P<C0. 05) 5 [A] S A [R) K5 5B 30 i) — I B 5 T 28 57 1 % (P<<0. 05) . T |7

Note: Different lower-case letters in a row indicate significant difference among different shading percentages.and different upper-case letter

in a column indicate significant difference between treatments within a given shading percentage (P<Z0. 05) ,the same as below
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Table 2 Effects of primo on the leaf length,leaf width and stem diameter under different shading percentage

b E=S B % Shade percentage
845 Indicator Primo/ 0% 25% +3% 50% +3% 5% +3%
mL e m 2 (&) Full light) (PR Light shading) (P EEERT Moderate shading)  (HJEHER Severe shading)
LS 0 3.5240. 189 3.8740. 16 4,8240.15% 6.1240.16%A
Leaf length/cm 0.1 2.4040. 128 2. 487420, 1458 2.804-0, 178 3.1440. 178
5 0 3.0140. 114 2.940. 174 2.8240. 164 2.7640. 15
Leaf width/mm 0.1 3.1440. 1624 3.2240. 17+ 3.0440. 1754 2.7740. 134
EXiil 0 1.2340. 1034 1. 1440, 0gabt 0.9240.07% 0.7440. 06
Stem diameter/mm 0.1 1.2840.11%A 1.2940. 09%A 1.2140, 1124 1.224:0. 10
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Table 3 Effects of primo on turf quality and green index under different shading percentage

S B % Shade percentage
$84% Indicator  Primo/ 0% 25%+3% 50%+3% 5% +3%
mL e m2 (&8 Full light) MRS Light shading) (P EEERS Moderate shading) (EJE R Severe shading)
BB A 0 8. 3840, 304 8. 1240, 204 7.3140. 20%8 6.51+0. 408
Turf quality 0.1 8.56+0.30% 8.46740. 30%A 7.9040, 30" 7.24740, 204
e R 0 2.45+0. 1424 2.2140. 118 2.1140. 13b<B 1.8040. 118
Green index 0.1 2.7940. 15 2.6140. 167 2. 4470, 14bA 2.2440, 10
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Table 4  Effects of primo on leaf soluble protein and proline content in different shading percentage

i B B % Shade percentage
845 Indicator Primo/ 0% 25% +3% 50% +3% 75%+3%
mL e m2 (&M Full light) gD Light shading) (PR Moderate shading)  (H R Severe shading)
T 7
TR 0 3.3840., 2127 2.8340. 138 2.18+0. 15 1.47+0. 10
Soluble protein/
mg - g~ 0.1 3.77+0. 2424 3.48-+0, 174 3.03+£0.11b 2.26+0. 15
it R 0 8.4940. 45¢A 9.5240. 68 13.34+1. 09" 16. 88+ 1., 28
Proline/pg = g ! 0.1 8.83+0. 66 9.63+0.71A 11.1240. 788 14.33+0. 798
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Table 5 Effects of primo on soluble sugar and gibbere llicacid content in different shading percentage

S JEP R Shade percentage
$5 %% Indicator Primo/ 0% 25%+3% 50% £3% 5% +3%
mL e m 2 (&G Full light) (¥R Light shading)  (H S Moderate shading)  (HE ¥R Severe shading)
RG] 0 52. 2243, 204 46,303, 030" 40. 2042, 908 34.22+2,50%
Soluble sugar/
mg e+ g 0.1 56.3143. 03 53,2144, 10204 48,3243, 01beA 44.25+2. 90
Jy
AR 0 1.14-+0. 109 1.6440. 15 2.34-0. 195 3.84+0., 214
Gibberellin acid/
ng e gl 0.1 0.33+0. 1428 0.4140.12%8 0.45+0.1128 0.47+0. 178
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