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Effect of Peatmoss-Based Organic Material Mixtures on Soil pH, Growth and

Fruit Quality of Highbush Blueberry(Vaccinium corymbosum L.) Plants

EunJu Kim'*, Hyunggook Kim', and Sunghee Guak*

Jeollabuk-do Agricultural Research and Extension Services, Iksan 54591, Korea
’Department of Horticulture, Chonbuk National University, Jeonju 54896, Korea

Abstract. This experiment was conducted to test the suitability of various organic materials in order to reduce the
use dependence of peatmoss as a soil pH regulator and to examine the effect of soil organic matter supply. A 2-year
old northern-highbush blueberry (Vaccinium corymbosum L.) ‘Duke’ plants were planted in the field at 2.0m x 2.5m
spacing in spring. Before planting, organic materials were incorporated into the soil including the planting hole at 20
liter per plant, as the following mixtures: peatmoss only (20 L), peatmoss (10 L) + pine needle (10 L, PN), peatmoss
(10 L) + rice hull (10 L, RH), and peatmoss (10 L) + sawdust (10 L, SD). The pH of organic materials was lowest in
peatmoss (pH 4.3), followed by PN (pH 4.8), SD (pH 5.7) and RH (pH 7.8). Soil pH measured right after planting
ranged from 5.3 to 5.9 and was lower in PM only and PM + PN than PM + RH and SD treatments. In the third year,
the pH lowered to the range of 4.2 to 4.5, with PM and PM + PN still maintaining lower values. The early growth
was good in the mixed treatment of PM and PN, and the plant height and width and the number of new shoots were
good in the PM treatment. Soil water content was maintained highest in PM + PN, followed by PM, PM + SD and
PM + RH. Vegetative growth was maintained better in PM and PM + PN, and the number of flower cluster and yield
were also slightly higher in those treatments while mean fruit weight was similar among all treatments. Fruit quality
indices such as total soluble solids, titratable acidity and firmness were not affected.
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Table 1. Soil chemical properties of the experimental site determined before fertilization.

pH oM P,0; Ex.(cmol kg EC TN
(1:5) (%) (mgkg™") K Ca Mg (dS'm™) (%)
63 2.0 125 0.77 4.18 2.69 0.45 0.1
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Table 2. Chemical properties of the organic materials used in the experiment.

Ex.(cmol™L™)

Organic pH OM P,0s EC T-N
material (1:5) (%) (mg'L") K Ca Mg (dS'm™) (%)
Peatmoss 43 94.3 12.6 0.07 1.99 3.64 0.04 0.99
Pine needles 4.8 96.6 31.2 1.34 1.19 227 0.39 0.80
Rice hulls 7.3 83.8 78.0 5.15 0.20 0.92 0.54 0.42
Sawdust 5.7 99.2 3.5 0.24 0.59 0.49 0.03 0.08
Table 3. Soil chemical properties measured after the addition of organic materials to the soil before planting.
pH oM P,Os Ex.(cmol “kg) EC TN
Treatment . o N 1 o
15 (%) (mgke) K Ca Mg @Smh (%)
Peatmoss 5.1 11.9 129 0.73 4.87 5.07 0.50 0.19
Peatmoss+Pine needles 52 14.7 133 1.28 4.59 4.98 1.08 0.21
Peatmoss+Rice hulls 5.9 12.9 145 2.73 4.21 4.37 1.23 0.18
Peatmoss+Sawdust 54 13.0 126 0.80 4.66 442 0.48 0.14
a0 50
—#— Peatmoss —e— Featmoss
—&— Peatmoss+Pine needles —o— PFestmoss+Finensedes
—&— Pestmoss+Rice hulls —=— Peatmoss+Fice huls
551 —O— Pestmoss+Sawdust —0— Festmoss+ Ssudust
=
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Fig. 1. Changes of pH in the soils incorporated with peatmoss-
based organic material mixtures including pine needles, rice
hulls or sawdust.
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Fig. 2. Changes of soil moisture content in the soils incorporated
with peatmoss-based organic material mixtures including pine
needles, rice hulls or sawdust.
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Table 4. Effects of organic materials incorporation with the soil on the growth parameters in highbush blueberry ‘Duke’.

Growth stage Treatment Tree height Tree width No. of shoots Shoot length
(year) (cm) (em) (em)
Peatmoss 55.4 a* 52.0a 21.8a 144 a
First Peatmoss+Pine needles 57.6 a 532 a 18.6 b 15.1a
Peatmoss+Rice hulls 534a 50.6 a 16.0 b 145a
Peatmoss+Sawdust 53.8a 49.7 a 157b 147 a
Peatmoss 87.1a 61.6a 59.1a 155a
Second Peatmoss+Pine needles 853 a 60.9 a 542 a 164 a
Peatmoss+Rice hulls 79.5 ab 57.1a 453 b 153 a
Peatmoss+Sawdust 732 b 552 a 46.1 b 149a
Peatmoss 128.7 a 70.7 a 673 a 19.0 a
Third Peatmoss+Pine needles 1209 a 70.5a 594 a 199a
Peatmoss+Rice hulls 1152 b 653 b 463 b 20.6 a
Peatmoss+Sawdust 1123 b 65.0b 452 b 18.7 a
“Different letters in separated columns are significant by Duncan's multiple range test at 5% level.
2 ey FER AR HEolA 417} 85~87cm . == No. of flower cluster —+—No. of fruits .
2 A3 AZFT} 545902 2ol T2 A} xjolz} :
[ 500
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Ensi 2ol Aol el $Eo] AW ARSFE E wf L |
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Fig. 3. Effects of peatmoss-based organic materials on the num-
ber of flower clusters and fruits in highbush blueberry ‘Duke’.
These data were collected in the third year after planting. “Dif-
ferent letters indicate a significant difference between treat-
ments according to Duncan’s multiple range test at 5% level.
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Table 5. Effects of organic materials incorporation with the soil on the fruit quality characteristics in highbush blueberry ‘Duke’.

T Fruit weight Soluble solids ~ Titratable acidity Fruit Yield
reatment o o) firmness
(2) (°Bx) (% citrate) (@/p3mm) (g/plant)
Peatmoss 23a* 113 a 0.57 a 1949 a 1,350 a
Peatmoss+Pine needles 24 a 11.0a 0.58 a 208.4 a 1,327 a
Peatmoss+Rice hulls 24 a 10.6 a 0.58 a 1922 a 1,265 b
Peatmoss+Sawdust 23a 10.8 a 0.59 a 206.3 a 1,274 b

“Mean separation within columns by Duncan's multiple range test at 5% level.
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