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Effect of Different Soil Water Potentials on Growth Properties
of Northem-Highbush Blueberry
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The soil moisture has an important effect on growth and development of highbush blueberry (HB), mainly
because the root system, devoid of root hairs, is superficial. Moreover, the texture and organic matter content
of Korean soil is different from the main producing counties, such as USA and Canada. To facilitate the growth
and development of HB and long-term maintenance of productivity, the research related to soil moisture
condition in Korea should be the priority. This study was performed to investigate the growth properties of the
HB in various soil moisture conditions in order to determine the irrigation trigger point and optimum soil water
potential. The texture of soil used in this experiment was loam. For the experiments, the soil was mixed with
peatmoss at a rates 30% (v/v). Irrigation was scheduled at -3, -4, -5, -8, -15 and -22 kPa soil water potential
then investigated leaf macronutrient, bush growth, and fruit properties. The leaf K content of HB showed the
same trend in the soil water potential, but Leaf P and Mg content was highest in -5 and -22 kPa, respectively.
The productivity and growth amount of HB showed the peak at the range of -4~-8 kPa as normal distribution
pattern, and greatly decreased at above -15 kPa. Total dry weight and Cane diameter were highest at -4 kPa,
plant width, fruit weight and yield were highest at -5 kPa, and plant height, cane number and shoot tension
were highest at -8 kPa. Soluble solids content showed same trend in the soil water potential, but titratable
acidity, anthocyanins and total polyphenols were not significantly different. Therefore, the optimal soil water
potential for the development and a maximum production of HB were a range of -4~-8 kPa, and the
recommended ideal irrigation trigger point was within -15 kPa.
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Table 1. Physicochemical properties of soil used in experiment.
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Exch. Cation
Soil texture pH EC oM Avail. P,Os NHs-N NOs-N
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Fig. 1. Water retention curve of soil used in experiment. 1995; Alam, 1999; Huang, 2001; Kaya et al., 2006) 1%
Table 2. Effect of different soil water potentials on the content of macro-nutrients in bluebeny leaves.
Treatment N P K Ca Mg
g kg’
-3 kPa 12.9a" 0.61b 4.38¢ 9.00a 1.64b
-4 kPa 12.8a 0.67ab 4.57c 8.19ab 1.53b
-5 kPa 14.1a 0.71a 5.09bc 7.05b 1.54b
-8 kPa 14.0a 0.64ab 5.10bc 8.34ab 1.60b
-15 kPa 13.8a 0.46¢ 6.03b 8.11ab 1.69b
-22 kPa 12.7a 0.40c 7.40a 9.76a 2.29a

"Mean separation within columns by Duncan’s multiple range test at p=0.05.
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Table 3. Effects of different soil water potentials on the blueberry growth and shoot tension.

Treatment Plant height Plant width Cane Diameter =~ No. of cane Dry weight ShO,Ot
Leaf Stem Root tension

-------- cm plant'1 e mm No. plant'1 e o) ;11| AR MPa

-3 kPa 182.3a" 95.3a 11.8ab 15.0a 710.0a 1,327b 687ab -0.68¢c

-4 kPa 197.3a 88.7a 12.1a 17.7a 776.7a 1,720a 830a -0.81c

-5 kPa 191.0a 84.0a 11.6ab 16.3a 543.3b 1,190b 613b -0.78¢

-8 kPa 178.0a 70.3ab 9.9bc 17.3a 406.7¢c 853¢c 617b -0.75¢

-15 kPa 129.0b 48.3bc 10.2abc 6.70b 150.4d 316d 357c -1.24b

-22 kPa 110.7b 38.3¢ 8.7¢c 7.70b 107.6d 233d 333¢c -1.42a

"Mean separation within columns by Duncan’s multiple range test at p=0.05.
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Fig. 2. Bluebenry growth owing to different soil water
potentials.

776, 1,720 T12]11 830 g plant = 7}3F =2 AJAEES L}
Efflon), o] o] Frigte| uhet 24| FFAaste], —22
kPaolAl= ZHz} 108, 233 12|31l 333 g plant & UERY
o}, B3 EFHEY] AEF FA e 399 EAS
b, 7P B WS 2he -3 kPa 20N = 7
ko] BAZE &7 ¢ Be & olglou, Ao FUI8l
of wt el AES Akt At 2719 HES e
7} § 0 —4~-8 kPaollA= E7]) #a]) o, —15 kPa

oAl Wely Z7)) 9 w0 BANSS Ve

=

B RCRs AL o Sk 2 o
oz SR Qorime] 77
wely 27] folm, S:ejo] SNt

urgoR Qo] FAMgo] Jerao

= O

-

A

2} 27

37t

Skcl (Pritts



517 so|5a]

ulele] A% mAL

165

Table 4. Effects of different soil water potentials on the souble solids, titratable acidity, total anthocyanins and total

polyphenols in the bluebeny fruits.

Treatment Soluble solids Titratable acidity Total anthocyanins Total polyphenols
°Brix % mg 100g” mg 100g"
-3 kPa 9.5¢' 0.83a 126.2a 320.4a
-4 kPa 9.7bc 0.86a 118.3a 303.6a
-5 kPa 10.2bc 0.68a 105.0a 275.4a
-8 kPa 10.1bc 0.78a 122.2a 311.9a
-15 kPa 10.9ab 0.66a 89.0a 241.5a
-22 kPa 11.7a 0.60a 122.9a 313.3a
"Mean separation within columns by Duncan’s multiple range test at p=0.05.
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Fig. 3. Effects of different soil water potentials on the
bluebenry fruit weight. Different letter indicate significant
difference by Duncan’s multiple range test at p=0.05
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Fig. 4. Effects of different soil water potentials on the
blueberry fruit yields. Different letter indicate significant
difference by Duncan’s multiple range test at p=0.05.
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