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Abstract

The effects of NO; : NH," ratios(100:0 ~ 75:25 ~ 50:50 ~ 25:75)in the nutrient solution on growth and runner production
in hydroponically grown strawberry(Fragaria xananassa Duch. cv. Toyonoka)were evaluated. Results showed the treatment
of 100:0(NO; :NH4")had the highest leaf number, leaf area, fresh and dry weights, crown diameter, chlorophyll content,
photosynthetic rate and produced the most runners. The decrease ratio of NO; to NH," ratio in the nutrient solution would
reduce the strawberry growth and runner production. Higher NO; -N source supplied to the plants seemed more suitable for
strawberry vegetative growth, while more NH," caused deleterious effects. Strawberry was sensitive to NH," toxicity. Our
results suggested that using NO;5 as nitrogen source for vegetative growth and runner production of strawberry cv. Toyonoka
seems a feasible strategy. It will be possible to implement this technique in a commercial scale.
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Table 1 The concentrations of salts (mM) used to
prepare nutrient solutions at NO;:NH," ratios of
100:0, 75:25, 50:50, and 25:75
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NO;:NH," | Concentration in the nutrient (mM)
Chemicals 100:0 75:25 50:50 25:75
KNO; 1.90 1.80 0.00 0.00
Ca(NO;3), 1.43 0.90 1.20 0.60
MgSO, 0.67 0.67 0.67 0.67
KH,PO, 0.33 0.00 0.00 0.00
NH4H,PO, 0.00 0.33 0.33 0.33
NH,C1 0.00 0.87 2.07 3.27
KCl 0.33 0.77 2.57 2.57
CaCl, 0.00 0.50 0.23 0.80
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V/1000 xW
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: NH," ratio on leaf number, width and length of middle leaf, leaf width,

leaf length, leaf area and crown diameter of strawberry ‘Toyonoka’ plant

Trezitment Leaf number Middle leaf (cm) Leaf width Leaflength  Leafarea  Crown diameter
(NO: :NH/) width length (cm) (cm) (cm’) (mm)
100 0 10.92 a 6.13 a 5.90a 11.04 a 13.46 a 65.09 a 1697 a
75125 6.67b 5.61b 498D 9.63b 11.10 b 46.74 b 13.14b
50 :50 6.18 c 527c¢ 483D 948 ¢ 10.62 ¢ 48.46 b 12.40 be
2575 6.10 c 5.28¢c 5.05b 9.62 ¢ 11.01 ¢ 3725¢ 11.90 ¢

Means followed by the different letters in each column are significantly different at 5%level by Duncan’s Multiple Range

Test
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Fig.1 Effect of different NO;:NH," ratio on runner
numbers of strawberry ‘Toyonoka’ plant
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Table 3 Effect of different NO3:NH," ratio on fresh weight, dry weight, content of nitrate, chlorophyll,
protein, soluble carbohydrate and starch of strawberry ‘Toyonoka’ plant

Treatment Fresh weight (g) Dry weight (g)

Nitrate content

Soluble

Chlorophyll Protein content Starch content

(NOs™NH:) ™ gpoot Root Shoot Root (mg - L) content (mg-g") (mg - ¢™) Co,:::to ?rizr.a]i;l) (mg - ke™)
100: 0 2944a 933a 6.50 a 227a 620.00a 0.80a 0.10b 870.21b  2838.82¢
75:25 9.17b 441b 273b 1.19b 484.03b 0.36b 021a 131598a  4877.14a
50:50 6.07bc 267D 2.62b 0.77¢ 333.33c¢ 0.78 a 024a 1375.09a  3632.40b
25:75 48lc 2340 221b 0.57¢c  306.67c 0.37b 0.26 a 1337.48a 372993 b

Means followed by the different letters in each column are significantly different at 5% level by Duncan’s Multiple Range Test

28



WY EERE S LS RE E LI R
TR

5 ~ Y R BRQOL0 PR P SR EN H & B
EFRE N E

F 2 EHRH > B2 - BRI R AT 100% B e G
HEZREV 2R -
BRI 100% 0 B R EUR B N EE R 2 RUA MR B
Maenl  AIEEEESAFRSNEEGER)) -
Reinink % (1987 F & R /KL &Y & = i -
WEREE REENIA R 2 B2 MRS IEEH Y B
TR 2 AR - YRR U SR L ENOs B
NH:" » NOs fie B HER EML » DR IHINO, » FE
JERNH: o BRI $E[EN B IF I RR M AR 2 m VA MR -
R B 7K AL & ¥ 2 1 M %2 2 R % (Finnemann  and
Schjoerring, 2002) « BASFREERECZ T » A ERRE EHVALRE

)ﬂ

iﬂ

K4 TAHEBRER : BER
fLiREZEE

R ARMERLEZZE

YA R - SURUCRELE & & (Kafkafi, 1990) > 1£
WRE R SR MEREE SR &8 0 1R
T2 I R ORI (sink) 1T F R /2 A2 EE P 22 (Bar-Tal ef al,
2001) - EE{ERS#EEERE T RS ENE
PREE > MHBRRE S AR R N ERAER > LALE
A 2 E R (E ) - SRR REEA NN EEEE
Ao - HASREIR SRR R S S 2 5
FHE - BEREERIDEEIER > FEAEEIR -
WL FEER SR A RSB R SN EIE - B
WEERE R AEGR 2RI - EiMfe A REER A ER

o

LEFHESEFERZAGERER R SEREREHA—S

Table 4 Effect of different NO; :NH," ratio on photosynthetic rate, stomatal conductance
and intercellular CO, concentration of ‘Toyonoka’ trawberry plant

Treatment Photosynthetic rate Stomatal conductance Intercellular CO, concentration
(NO3:NH,") (pmol - m? - s (mol H,0 m?s™) ( umol CO, mol air™)
100: 0 550a 022a 318.0a
7525 1.05b 0.03b 319.8a
50 : 50 0.55 be 0.02b 278.6 b
25:75 0.46 ¢ 0.02b 250.0 b
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