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Effect of Organic Substrates Mixture Ratio on 2-year-old Highbush
Blueberry Growth and Soil Chemical Properties
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Namhae Sub-Station, National Institute of Horticultural & Herbal Science, Rural Development Administration,
Namhae 668-812, Korea
'Fruit Research Division, National Institute of Horticultural & Herbal Science, Rural Development Administration,
Suwon 440-706, Korea

The blueberry farming requires the soil condition of well-drainage, pH of 4.5 to 5.2, and high in organic
matters for stable growth and development. Most of soil type of cultivated land in Korea, however, belongs to
alkaline soils with low organic matter content and poor drainage. Therefore, the blueberry farmers use peat
moss heavily to improve the soil condition, but the guideline on the effective and economic ratio of peat moss
is not established yet. This study was performed to determine the cost effective peat moss ratio for amending
soils, and to investigate the feasibility of using sawdust and coco peat as soil amendments. Peat moss, coco
peat and sawdust are mixed with soil at the ratio of 0, 12.5, 50 and 100% (v/v). Among 3 organic materials with
various mixture ratios, the pH of soil was the lowest in 100% peat moss and sawdust mixtures (pH 3.67 and pH
3.73, respectively), followed by pH 5.30 at 50% peat moss. The soil organic matter content are directly
proportional to the mixture ratios in all three organic materials and the same trend was observed in the
variation of content of exchangeable potassium in the coco peat treatments. On the contrary, the content of
available phosphate, exchangeable calcium and magnesium decreased with increasing the ratio of organic
materials. The nitrogen content in the leaves decreased as increasing the ratio of peat moss and coco peat in
soil, but not of sawdust. The content of phosphate decreased but potassium increased as the ratio of sawdust
and coco peat increased. There was no clear difference in the contents of magnesium and calcium among 3
organic materials. The plant height, stem diameter and dry weight of bluebenry plants were the highest in 50 %
peat moss, followed by 12.5% peat moss and 12.5% coco peat. The plants in 100% peat moss showed very
poor growth. It can be concluded that peatmoss, when applied and managed appropriately, will be a good
material for improving soil condition as well as securing desirable growth for blueberry. Upon coupling
economic aspect, the optimum mixing ratio of peatmoss for blueberry farming is approximately 25-50%.
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Table 1. Selected properties of soil and organic substrates.
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Ex. cation
Materials pH EC OM  Av.P,0Os NHs-N  NO;-N
Ca Mg Na
1:5 dS m’ g kg'1 mg kg'1 ————————————— cmol, kg'1 ——————————————— ---- mg kg'1 -
Soil 6.04 0.63 30.1 383.5 0.23 4.94 1.73 0.24 10.5 24.5
Sawdust 4.96 0.49 553 18.7 0.13 0.43 0.33 0.15 19.3 18.2
Cocopeat 6.11 0.53 48.7 15.5 0.15 2.83 1.32 0.27 27.3 252

Peatmoss 4.90 0.14 55.2 4.0
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Table 2. Selected properties of mixture soils after experiment.

Mixture Ex.cation
Treatment . pH EC oM Av.P,0Os NH4-N NOs-N
ratio Ca Mg Na
% (1:5) dS m" g kg'1 mg kg'1 -------------- cmole kg~ -----m--m--m-- ---- mg kg'1 -
0 6.32ab'  3.34a 28de 1,063a  0.17b 4.44a 1.83ab 0.31c 26.5ab 57.4a
12.5 6.42ab  2.97a 35cd 966ab  0.16bc  4.23ab 2.13a 0.29¢ 23.6ab 18.4cd
Saw dust 50 6.02abc  2.55a 47ab 838abc  0.13d 2.96¢ 1.44b 0.28¢c 10.0c 11.1d
100 3.73d 1.94a 53ab 246d 0.05f 0.69¢ 0.46¢ 0.27¢ 16.3bc 15.8cd
12.5 6.40ab 3.20a 27e 982ab  0.17b 4.33ab 2.10a 0.34bc 16.8bc 31.3bc
Coco peat 50 6.58a 2.52a 47ab 763bc  0.18b 3.70b 1.75ab  0.40b 18.6abc  15.9cd
100 5.62bc  2.08a 47ab 225d 0.26a 1.32d 1.70ab  0.54a 15.9bc 11.1d
12.5 6.59a 29la 38¢ 926ab  0.13cd  4.08ab 1.86ab 0.29¢ 25.8ab  42.6ab
Peat moss 50 5.30c 2.25a 54a 661c 0.10e 3.69b 2.18a 0.32¢ 22.8ab 16.7cd
100 3.67d 2.55a 53ab 101d 0.05f 1.60d 1.26b 0.33¢ 27.9a 14.5¢d

"Mean separation within columns by Duncan’s multiple range test at p=0.05.
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Table 3. The effect of mixture ratio in organic substrates on the macro-nutrient content of bluebenry leaves.

Treatment Mixture ratio N K Ca Mg
% g kg'1

0 14.0bcd’ 0.67c 4.95abc 6.84ab 4.69ab

Saw dust 12.5 11.3de 0.74abc 3.69c 6.81ab 3.17b
100 11.1e 0.44d 7.24a 8.74a 6.21a

12.5 17.6a 0.95a 3.05¢ 4.78b 2.53b

Coco peat 50.0 14.4bc 0.92ab 5.35abc 6.08ab 3.66b
100 12.0cde 0.61cd 6.97ab 5.28ab 3.53b

12.5 16.5ab 0.74abc 5.36abc 5.73ab 2.87b

Peat moss 50.0 16.0ab 0.75abc 4.77abc 8.13ab 3.42b
100 15.4ab 0.66¢ 4.18¢c 4.49b 2.65b

"Mean separation within columns by Duncan’s multiple range test at p=0.05.

Table 4. The effect of mixture ratio in organic substrates on the growth and development of bluebenry.

Plant plant dry weight
Treatment Mixture ratio . Stem Diameter  T/R Ratio
height Leaf stem root
% cm mm % e g plant'1 -------------------
0 40.0bc’ 6.40bc 431a 1.62de 5.69¢d 1.73¢
12.5 36.1c 5.10c 3.04a 1.25de 4.00d 1.94c¢
Saw dust
50.0 32.1c 5.86bc 3.06a 0.99de 4.34d 1.82¢
100 36.2¢ 5.79bc 421a 0.52¢ 3.72d 1.40¢
12.5 57.5ab 7.00b 3.96a 4.17¢ 8.46¢ 3.33bc
Coco peat 50.0 45.7bc 6.10bc 3.74a 2.43cde 5.49cd 2.03¢c
100 39.0bc 6.57bc 2.56a 1.29de 5.61cd 2.87bc
12.5 58.5ab 7.23b 4.31a 6.35b 13.5b 4.66b
Peat moss 50.0 68.7a 9.88a 4.12a 11.6a 18.6a 7.44a
100 46.2bc 6.57bc 3.12a 3.09cd 6.36cd 3.18bc

"Mean separation within columns by Duncan’s multiple range test at p=0.05.
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