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Nutrient and Water Uptake, Growth and Yield of Substrate Cultured Straw-
berry cv. Nyoho with Solar-Mediated Fertigation Control

Yuichi Yoshida and Keisuke Nakai?
(Department of Applied Plant Science)

Nutrient and water uptake, growth and yield of strawberry (Fagaria X ananassa Duch. cv.
Nyoho) grown in peat-based substrate with controlled fertigation corresponding to solar radiation
(SR) were compared with that of time-scheduled fertigation (TS). Amount of nutrient solution
for each treatment was changed seasonally to keep the amount of drainage as 30-50 ml/plant/
day. The amount of each fertigation (y, ml/plant; 4 times a day) was automatically controlled
with the following equation in SR; y = (24x+17.5) ¢, where x: cumulative solar radiation after
the previous fertigation (kW - hr/m?) and c: 0.7-2.0 (factor changed seasonally according to the
amount of drainage), while the amount was set as 24.6-77.6ml/plant (4 times a day) in TS. There
was little difference between the two fertigation systems in growth, yield and the amount of
absorbed nutrients. However, nutrients and water were absorbed more efficiently and nutrients
were discharged with drainage less in SR than in TS. Relationship between water consumption
and solar radiation varied seasonally, in which the slope of the regression was larger in April and
May compared to before March. EC value of the drainage increased to 1.5 times or more of
applied solution when the amount of drainage was small, but the EC and concentration of
nutrients in the drainage varied little when discharge rate (amount of drainage/supplied solution)
was larger than 15% or drainage was more than 30ml/plant/day. When strawberries are grown
with substrate, optimum value of the discharge rate may be 15 to 20%. To maintain this value,
the factors of a controlling device for solar-mediated fertigation should be changed in a timely
manner depending on the seasonal changes in evapotranspiration rate affected by leaf area of
plants and/or environmental conditions in a greenhouse.

Key words : fertigation control, nutrient uptake, solar radiation, strawberry, substrate culture
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THREL D, 7z, WBHFR > 7 O %2 158 HAT
TAT- 72728, 1472 D) DRAIROKEHIRIZ 15308
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W52 X ) 1 ]2 72 ) ORI P A hte% 2 45 (28 2mé /#E)
E L, ZD%BEE =30~50ml/Bk/ H 2 HAZIC 147458 ( 1,
2 H i 24.6ml/kk) ~ 547308 (5 H ; 77.6mé/Hk) 12
PEHE L 72 (Fig. 1A).
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T > BRI L 72,
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F o oEElx, NO, 8, NH,0.85 P1.85, K4.85, Ca
2.05, Mg 0.93mM TH Y, KKz EAKE L THERL
722 520 EC 13158 mS/mTh - 72, T DIBIE R AL
J5 1/ 2 RS A ke X L C, BEHROOICHE L T50~100%
DWETHIM L 72 (Fig. 1 B).
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Changes in the amount (A) and electrical conductivity (B) of supplied solution and drainage in ‘Nyoho’ strawberry grown

in peat-based substrate with different fertigation methods. The arrow indicates supplemental CO, enrichment in day
time (700-900ppm). TS: amount of application (24.6-77.6ml/plant, 4 times a day) was changed seasonally. SR:
amount of each application (4 times a day; y, ml/plant) was automatically controlled by the following equation, y= (24x+
17.5) c; where x, cumulative solar radiation integrated from the beginning of previous application (kW+hr/m?); ¢, 0.7-

2.0 (changed seasonally).

WO FHAL I3 2 ~ 3 [T\, RIS L Hm 2 Rodk L 72,
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Fig. 2 Changes in yield in ‘Nyoho’ strawberry grown in peat-
based substrate with different fertigation methods.
Details of treatments are described in Fig. 1.
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RHEET A EDREEEZ b, 22T, 10HIZ 1
EERHCL, WE L 72 b 22 B I D v T F )
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H5.9t X7, AEZVIFRENREGE t D4 FTi310ay
721 TN30, P,0;510, K,O35kgZ W32 & LT3
N & KIZDOW T AREBROFER L IZITFEBENETH %25,
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TRILEDE L 2 2D TH D, 72720, Fk
5%, —EKIELL FO P k= F ORIz E S
L&wtﬁﬁtfwé.4%j“OWT%mlmPﬁﬂ
EAEAICIE, WhW BT CIRILT B WREEE AT
EEZLND, A FTOEIGEE AT LT, mm_ﬁ
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Peti & & b IcHEL S M7z NO, DR FEIERII PR =A%

Table 1 Total amount of nutrients and water supplied with fertigation, discharged with drainage and absorbed by a strawberry
plant during the experiment (October to May). Measurements were conducted for the samples in 2-3 days of every
10 days. Details of treatments are described in Fig. 1
N
Treatment NO NH Total K ca Me H0
3 4 (mmol) (mmol) (mmol) (mmol) (liter)
(mmol) (mmol) (mmol)
Supplied
TS 255.2 25.5 280.7 59.0 154.7 65.4 29.7 36.6 (35.7)
SR 251.2 25.1 276.3 58.1 152.3 64.4 29.2 35.8 (36.9)
Absorbed
TS 164.0 (25.5)» (189.5) 37.3 95.1 35.9 17.8 24.2 (24.3)
SR 178.0 (25.1) (203.1) 41.4 103.9 39.4 19.2 25.8 (27.1)
Discharged
TS 91.2 -9 91.2 21.8 59.6 29.5 11.8 12.4 (11.4)
SR 73.2 — 73.2 16.7 48.4 25.0 10.0 10.0 (9.8)
Discharge rate (%)
TS 35.7 — 32.5 36.9 38.5 45.1 39.9 33.9 (31.9)
SR 29.1 - 26.5 28.8 31.8 38.8 34.2 26.6 (27.9)

#Data in parentheses in italics are values obtained by successive measurements.
»NH, was assumed to be absorbed by strawberries or oxidized in medium.

9Not determined.
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Fig. 3 Relationship between cumulative solar radiation and
water absorption of ‘Nyoho’ strawberry grown in peat-
based substrate with automatically controlled ferti-
gation corresponding to solar radiation (SR). @, Nov.
11-Mar. 31 with CO, enrichment (700-900 ppm);
A, Apr. 9-May 31 without CO, enrichment; O, other
periods.
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Fig. 4 Relationships between the ratio of EC in drainage to applied solution, and the discharge rate of solution (A, amount of
drainage/applied solution) and amount of drainage (B) in ‘Nyoho’ strawberry grown in peat-based substrase with different
fertigation methods. Details of treatments are described in Fig. 1.
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