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Growth and Yield of Strawberry (Fragaria X ananassa Duchesne)
‘Nyoho’ and Salt Accumulation in PE Film House Soil
as Affected by Fertilization Program
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Abstract. This research was conducted to determine the effect of fertilization programs on crop growth,
nutrient uptake and yield of strawberry and salt accumulation in PE film house soil. To achieve these, exper-
iments were conducted through two years with various fertilization program such as traditional fertilization
(A), recommended fertilization of Rural development administration (B), Tochigi prefectural experiment sta-
tion (C) and Nonsan strawberry experiment station (D), and control (E). In Ist year, statistical differences in
growth characteristics were not observed among treatments except (E). Yield per 10e- was the highest in (D)
followed by (A), (B), (C) and (E) and there was the statistical difference between (D) and (E). In the 2nd
year experiment, growth characteristics and yield showed similar trends to those of st year experiment. In
the results of soil analysis of 2nd year, the soil pH of all treatments were in the acceptable range, while elec-
trical conductivity of (A) and (D) were 2.36 and 2.19 dS - m™!, respectively. After finishing of strawberry
cultivation, nitrate concentration in soil solution of (A) and (D) were 74.6 and 65.0 mg - L™ and Na in those
were 3.71 and 3.53 cmol+kg™', respectively. Above results indicated that (A) and (D) were good fertiliza-
tion program for strawberry cultivation, but those also resulted in accumulation of NO;-N and Na in PE
house soil.
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Table 1. Effect of fertilization programs on growth characteristics in semi-forcing culture of strawberry cv. Nyoho at 80 days

after transplanting in PE film house (st year experiment).

Treatment” Plant height Leaf stalk Leaf length Leaf width Crown diameter
(cm) length (cm) (cm) (cm) (mm)
A 19.8 a 10.6a 92a 68a 157a
B 193 a 10.0a 93a 6.7a 16.0a
C 19.7a 10.5a 92a 6.62 15.7a
D 200a 10.5a 94a 65a 16.0a
E 183b 94a 8.4b 63a 148b

“Treatment: Fertilization programs of traditional fertilization (A), Rural development administration (B), Tochigi prefectural
agricultural experiment station of Japan (C), Nonsan strawberry experiment station (D), and Check (E).
YMean separation within columns by Duncan's multiple range test at P = 0.05.
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Table 3. Nutrient contents based on dry matter of whole above-ground plant part collected at 180 days after transplanting in
semi-forcing culture of strawberry cv. Nyoho in PE film house (1st year experiment).

TN PO,-P K Ca Mg Fe Mn Zn Cu
Treatment” =
() swoomeeee (mg - kg™") -~
A 1.58 a” 0.57 a 1.71a 0.89a 0.27 a 161 a 46.8 a 376a 19.5a
B 1.45 ab 0.45b 1.69a 0.86a 026a 181 a 52.8a 352a 219a
C 1.43 ab 0.59a 1.64 a 0.87 a 029 a 190 a 585a 36.1a i18.8a
D 1.57a 0.52 ab 1.67 a 0.98 a 0.29 a 203 a 733 a 300a 21.1a
E 1.36b 047b 1.64a 091a 027 a 181 a 51.8a 32.1a 163 a

“Treatment: Fertilization programs of traditional fertilization (A), Rural development administration (B), Tochigi prefectural
agricultural experiment station of Japan (C), Nonsan strawberry experiment station (D), and Check (E).
YMean separation within columns by Duncan's multiple range test at P = 0.05.

Table 4. Effect of fertilization programs on change of nutrient concentration in soil collected at 180 days after transplanting
in forcing culture of strawberry cv. Nyoho in PE film house (Ist year experiment).

z EC oM NH4-N NO3-N P205 K Ca Mg Na
Treatment pH 0 O -
@S-m™~) (g-kg) [€157:100 ) R Exc. Cat. (cmol+kg™) -—----
A 6.29 a¥ 1.80 ab 26.0a 148a 594 a 26.7a 2.25a 119a 2.05a 1.78 a
B 641a 1.58 ab 249 a 120a 259ab 284a 216a 126a 323a 1.19b
C 6.37a 1.76 ab 26.1a 140a 18.8b 30.0a 239a 12.1a 3.14a 1.12b
D 6.28a 204 a 255a 13.6a 33.1ab 142b 2.14a 12.0a 294 a 1.57 a
E 6.31a 1.06 b 250a 96a 15.1b 19.7b 2.28a 104 a 2.85a i.18b

*Treatment: Fertilization programs of traditional fertilization (A), Rural development administration (B), Tochigi prefectural
agricultural experiment station of Japan (C), Nonsan strawberry experiment station (D), and Check (E).
YMean separation within columns by Duncan's multiple range test at P = 0.05.

Table 5. Effect of fertilization programs on growth characteristics in semi-forcing culture of strawberry cv. Nyoho at 80 days
after transplanting in PE film house (2nd year experiment).

Plant height Leaf stalk Leaf length Leaf width Crown diameter
Treatment?

(cm) length (cm) (cm) (cm) (mm)
A 20.6 a¥ 11.0a 96a 6.6a 17.3 ab
B 20.6 a 10.8 a 98a 6.6a 17.3 ab
C 205a 109a 96a 6.5a 16.4 be
D 21.2a 11.3a 99a 65a 17.7a
E 198 a 104 a 94a 65a 162¢

“Treatment: Fertilization programs of traditional fertilization (A), Rural development administration (B), Tochigi prefectural
agricultural experiment station of Japan (C), Nonsan strawberry experiment station (D), and Check (E).
YMean separation within columns by Duncan's multiple range test at P = 0.05.
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Table 7. Nutrient contents based on dry matter of whole above ground plant part collected at 180 days after transplanting in
semi-forcing culture of strawberry cv. Nyoho in PE film house (2nd year experiment).

z T-N PO4-P K Ca Mg Fe Mn Zn Cu
Treatment 1
O (mg - kg -~
A 1.88 a’ 0.56 a 281a 0.60 a 022a 389 a 699 a 30.8a 208 a
B 1.71 ab 045a 222a 0.63a 024a 283 b 446b 342a 16.9 ab
C 1.64 ab 059 a 217a 0.64a 026a 290 b 778 a 304a 127b
D 1.76 a 052a 223a 062a 024a 263 b 4570 343a 93b
E 1.58b 047 a 20%1a 059a 023a 272b 40.0b 349a 94b

"Treatment: Fertilization programs of traditional fertilization (A), Rural development administration (B), Tochigi prefectural
agricultural experiment station of Japan (C), Nonsan strawberry experiment station (D), and Check (E).
YMean separation within columns Duncan's multiple range test at P = 0.05.

Table 8. Effect of fertilization programs on changes of nutrient concentration in soil collected at 180 days after transplanting
in forcing culture of strawberry cv. Nyoho in PE film house (2nd year experiment).

EC NH,-N NOs-N P05 K Ca Mg Na
Treatment” pH ) o
dS-m™) (mg*+ L) —-mmmmeees e Exc. Cat. (cmol+kg ") -~
A 6.21a 2.36 a¥ 17.8a 74.6 a 19.0a 8.04a 113 ab 5.48 a 371a
B 6.20a 1.81b 147b 26.6b 189a 448 b 9.1b 403 a 255a
C 6.21a 1.90b 13.0b 280Db 184 a 442b 106 b 408 a 227 a
D 6.13a 2.19a 13.0b 650a 164 a 7.83a 14.1a 545a 353a
E 6.06 a 1.71b 103b 206b 146a 3.64b 12.4 ab 4.16a 1.88a

*Treatment: Fertilization programs of traditional fertilization (A), Rural development administration (B), Tochigi prefectural

agricultural experiment station of Japan (C), Nonsan strawberry experiment station (D), and Check (E).
YMean separation within columns by Duncan's multiple range test at P = 0.05.
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