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Effects of municipal waste compost and its compound fertilizers on the turf
quality of ryegrass

FAN Hai-Rong', HUA Luo'", CAI Dian-Xiong?, WANG Xue-Jiang', ZHU Feng-Yun', YIN Xun-Xiao',
ZHANG Zhen-Xian', GAO Juan', HUA Li*Pil’lgl (1. Resource s Environment and GIS Key Laboratory of Beijing, Department
of Geography. Capital Normal University, Beijing 100037,China; 2. Soil and Fertilizer Institute, Chinese Academy of Agricultural Science.
Beijing 100081 ,China ). Acta Ecologica Sinica,2005,25(10) :2694~2702.

Abstract: More than a hundred million tons of municipal waste are generated every year in China. Compost is an effective
approach to municipal waste disposal. Waste compost conceives such characters as follows: (1) it contains organic matters;
(2) it contains a lot of nutrition elements such as nitrogen, phosphorus . potassium and so on; (3)it contains various
concentrations of trace elements and synthetic organic compounds; (4) it contains heavy metal elements. How to improve
waste compost quality is a hotspot of research.

The occurrence of disposal and utilization of waste compost is much earlier in China than other countries. However, most
domestic works focused on compost used in vegetables or crops. Waste compost used as fertilizer for lawn has been little
reported in China till now. By this experiment, the waste compost and its compound fertilizers were used as lawn fertilizer for
ryegrass. The purpose was to examine the effects of waste compost and its compound fertilizers on lawn grass growth and soil
fertility. The pot experiment was conducted in April of 2003. It was composed of six treatments, including check. chemical

fertilizer, waste compost, waste compound fertilizer 1, waste compound fertilizer 2, waste compound fertilizer 3. Each
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treatment had three fertilizer rates (high, middle and low). The fertilizer rates were listed in detail as follows: check (0);
waste compost high (191. 25g/pot), waste compost middle (127. 5g/pot) and waste compost low ( 63. 75g/pot ) ; chemical
fertilizer high (2. 04g/pot), chemical fertilizer middle (1. 36g /pot) and chemical fertilizer low (0. 68g /pot); waste compound
fertilizer 1 high (6. 6g/pot), waste compound fertilizer 1 middle (4. 4g/pot) and waste compound fertilizer 1 low (2. 2g/pot);
waste compound fertilizer 2 high(10. 8g/pot) . waste compound fertilizer 2 middle (7. 2g/pot) and waste compound fertilizer 2
low (3. 6g/pot); waste compound fertilizer 3 high (13. 8g/pot), waste compound fertilizer 3 middle (9. 2g/pot) and waste
compound fertilizer 3 low (4. 6g/pot). Each fertilizer treatment was repeated three times. Soil and compost samples were
analyzed by potassium dichromate for organic matter, KDY (9830) for total N, 7~ 21 spectrophotometer for total P, A A
Spectrophotometer (WFX-120) for total K and heavy metals, were extracted by 1mol/I. NaOH for available N,respectively.
Ryegrass was analyzed by KDY (9830)for total N and colorimeter for chlorophyll.

The results suggested that organic matters, total nitrogen, available nitrogen and total phosphorus in the treatment soils
of waste compound fertilizer 1 and waste compound fertilizer 2 were significantly higher than those in chemical fertilizer and
check treatment soils. Organic matters increased mostly by 202% and 177 % more than chemical fertilizer; by 213% and 187 %
more than check. Total N increased mostly by 130% and 111% more than chemical fertilizer; by 316% and 283% more than
check. Available N increased by 37.6% and 23% more than chemical fertilizer; by 106 % and 86. 8% more than check. Total
P increased by 58% and 46% more than chemical fertilizer; by 190% and 169% more than check. With the enhancement of
waste compound fertilizers, the nutrition elements were raised. Facts mentioned above proved waste compound fertilizers
conceived a slow release efficiency, which could improve soil fertility. Waste compound fertilizer improved the over-ground as
well as under-ground ryegrass biomass, ameliorated turf greenness and the turf uniformity, improved the turf density and
quality, and accelerated the nitrogen absorption of ryegrass especially in the later growth of ryegrass. The leaf color was deep
green and chlorophyll content is remarkably higher than other treatments. Considering this fact mentioned above, the middle
fertilizer treatment of compound fertilizer 1 is better for ryegrass turf. It could bring the turf highest density, higher over-
ground biomass, nitrogen and chlorophyll content. The turf quality reaches the first-class level. Waste compost and its
compound fertilizers which are used for lawn growth, can not only solve waste compost outlet problems, but also promote
urban lawn development.

Key words : municipal waste compost ;compound fertilizer ;ryegrass ;turf quality
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Table 1 Fertilizer quantity of different treatment(g/pot)
1 2 3
Treatment CK C w F1 F2 F3
L 0 0. 68 63.75 2.2 3.6 4.6
M 0 1.36 127.5 4.4 7.2 9.2
H 0 2.04 191. 25 6.6 10. 8 13.8

CK: check; C: chemical fertilizer; W waste compost; F1: waste compound fertileizerl; F2: waste compound fertileizer2; F3. waste

compound fertileizer3; L:low fertilizer rate; M: middle fertilizer rate; H: high fertilizer rate; the same below
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Table 2 Contents of organic matter.total nitrogen.available nitrogen and total phosphorus in soils under different treatments

%) (%) (mg/kg) (%) %) (%) (mg/kg) (%) %) (%) (mg/kg) (%)
Treatment  Organic  Total Available  Total Treatment Organic  Total Available  Total Treatment Organic DTotal Available  Total
matter N N P matter N N P matter N N P
1 1.76cC  0.06dC 20.47dD 0. 94cB 1 1.76c C 0.06dD 20.47dD 0. 94cC 1 1.76cC  0.06dD 20.47eD 0. 94cC
2 3.79aAB 0.13b B 23.17¢C 1.40bcAB 3 4.43a A 0.15bcB 25.47dD 1. 58bBC 4 5.01aA 0.17bB 7.78dC 1. 75bBC
5 1.77¢C  0.09¢C  23.73cC 1.38bcAB 6 1.78¢ C 0.10cC 28.63cC 1.56bBC 7 1.82¢C  0.12¢C  31.03cC 1.73bBC
8 1 4.18a A 0.20aA 33.28aA 2.18aA 9 1 4.85aA 0.23aA 38.4a A 2.46a A 10 1 5.50aA 0.25a A 42.7a A 2.73aA
11 2 3.85Aa  0.19aA 27.3bB 1.9labcA 12 2 4.55aA 0.21aA 34.67bB 2.28aAB 13 2 5.05a A 0.23aA 38.23bB 2.53aAB
14 3 3.04bB  0.13bB 23.33c¢C 1.47bcAB 15 3 3.49bB 0.15bB  25.83dD 1. 69bABC 16 3 3.96bB 0.17bB 27.72dC 1. 80bABC
»<<0.05, »<<0.01,LSD The comparison uses LSD;In a line,small English letters
indicate significant difference at p<0. 05,and capital letter suggest significant difference at p<C0. 01;Treatment:1:CK;2:WL;3: WM ;4. WH;5.
CL;6:CM;7:CH;8F1L;9F1M;10:F1H;11:F2L;12:F2M;13:F2H;14:F3L;15:F3M;16:F3H; the same below
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. 4. s
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Table 4 Ryegrass underground biomass under different treatments(g/pot)

Treatment Root weight Treatment Root weight Treatment Root weight
1 14. 37dD 1 14. 37dD 1 14.37dD
2 18. 85¢C 3 22.79cC 4 26.50cC
5 19. 14cC 6 23.48cC 7 27.50cC
8 1 28.21a A 9 1 34. 27aA 10 1 39. 05aA
11 2 25.43bB 12 2 30. 19bB 13 2 35.70bB
14 3 19.11cC 15 3 24.12¢cC 16 3 27.71cC
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Fig. 4 Ryegrass color differences under different treatments Fig. 5 Ryegrass uniformity differences under different treatments
treatments same to table 2 treatments same to table 2
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Table 5 Ryegrass density under different treatments (tiller/100cm?)

Treatment Density Treatment Density Treatment Density
1 28. 54e 1 28. 54e 1 28. 54d
2 57.13c 3 70. 47d 4 64.91d
5 57.81c 6 70. 49d 7 65. 46d
8 1 68. 42a 9 1 83. 27a 10 1 81. 66a
11 2 68.13a 12 2 81.72b 13 2 78. 4b
14 3 62.82b 15 3 77.47c 16 3 74.01c
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Table 6 The N(% ,dry weight)absorption dynamic change of the ryegrass leave under different treatments
Time (d) Time (d) Time (d)
Treatment 0~60 60~120 120~180 Treatment 0~60 60~120 120~180 Treatment 0~60 60~120 120~180
1 0.97e 0. 72¢ 0.57c 1 0.97d 0.72¢ 0.57d 1 0.97d 0.72¢ 0.57d
4 1. 63d 1. 67b 1.21b 3 1. 33c 1.23b 1.15bc 2 1. 15¢ 1. 07b 1. 09bc
7 2.32a 1. 80a 1.15b 6 1.91a 1.41a 1.12¢ 5 1. 80a 1. 27a 1. 03c
10 1. 94b 1. 83a 1.38a 9 1 1.61b 1. 46a 1. 34a 8 1 1.41b 1. 33a 1. 20a
13 1. 84c 1. 86a 1.3la 12 2 1. 65b 1. 44a 1.28ab 11 2 1. 34b 1. 31a 1. 17ab
16 1. 86bc 1. 83a 1.15b 15 3 1. 65b 1.43a 1. 14c 14 3 1. 33b 1. 28a 1. 08bc
7 (g/kg)
Table 7 The chlorophyllous contents in ryegrass leave with different treatments (g/pot)
Treatment content Treatment content Treatment content
1 0. 84d 1 0. 84d 1 0. 84d
4 1.43b 3 1.19¢ 2 1. 03c
7 1.51b 6 1. 29¢ 5 1. 08¢
10 1.93a 9 1 1. 76a 8 1 1.47a
13 1. 66b 12 2 1. 46b 11 2 1. 26b
16 1.67b 15 3 1. 43bc 14 3 1. 26b
2.9
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