Japanese Society for Horticultural Science (JSHS)

B2t (J. Japan. Soc. Hort. Sci.) 68 (5) : 1022~ 1026. 1999.

INHERT D NO; -N & 72 i3 2B G O Fifa 1L k# RO L vy o OBEE v &EH O
TEERIEEE 7T & I RIKR DB R B I T T

sl

BULE #E' R T - SRESEH - M

| pss sy 271-8510 MAFFIIAR 648
2 KPEEIS (BR) 111-0053 SHEKBEAE4 2-2

B

Effect of Withdrawal of NO; - N or All Nutrient from the NFT System Prior to Harvest on the Growth,
NO; Content in the Spinach Plant and the Final Mineral Concentration in the Nutrient Solution

Satoru Tsukagoshi1 , Toru Maruo' , Tadashi Ito', Hideki Fuso® and Katsuyoshi Okabe?
! Faculty of Horticulture, Chiba University, Matsudo 271 -8510
2 Taiyo Kogyo Co., Ltd., Asakusabashi, Taito-ku, Tokyo 111-0053

Summary

The spinach plant (Spiracia oleracea L. cv. Joker and cv. Orion) was grown in the capillary NFT
system in which NO; -N (Experiment 1; summer crop) or all nutrients (Experiment 2; autumn crop)
was withdrawn for 2 to 6 days prior to harvest.

In Exp. 1, the top fresh weight slightly decreased by the withdrawal of NO3 - N supply for 6 days
prior to harvest, while, the leaf nitrate content decreased from 3,395 ppm to 2,199 ppm and residual
NO; - N in the solution decreased from 7.8 me - liter ! to 1.0 me - liter ! . These values are below the
critical level of leaf nitrate content by European standard and of residual nitrate level in the nutrient
solution by Japanese standard.

In Exp. 2, the withdrawal of all nutrients for 2 to 4 days prior to harvest had no effect on top fresh
weight. But the leaf nitrate content decreased from 3,232 ppm to 2,870 ppm or 2,342 ppm; the residual
NO; - N in the solution decreased from 1.4 me - liter ' to 0.7 me - liter ' or 0.2 me - liter”! in the 2- or
4-day treatment, respectively. These values are below the critical concentration of European and
Japanese standards. In addition, all the major elemental concentration in the waste water was
decreased by the withdrawal of all nutrients.
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Table 1. The major elemental composition (me - liter ! ) of
Taiyo - spinach - formula’ nutrient solution.

NO;-N NH,-N PO,-P K Ca Mg

16 1.3 4 12 4 4

* The composition was determined by the measurement of
n/w (absorption concentration) of spinach plant.
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Fig. 1. Changes in NO3 — N concentration of nutrient solution
after planting. (Experiment 1)
Days of NO3 — N withdrawal prior to harvest:
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Fig.2. Changes in Ca concentration of nutrient solution after
planting. (Experiment 1)
Days of NO3 — N withdrawal prior to harvest:
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Table 2. Mineral concentration of the nutrient solution in the reservoir tank at harvest.

(Experiment 1)

Days of NOg -N

Mineral concentration (me * liter™ )

withdrawal’

NO; -N PO, P K Ca Mg

Cont. 7.8 4.9 12.2 6.6 4.1
2 6.2 45 125 7.3 4.1

4 3.3 45 135 72 4.6

6 1.0 42 12.5 73 49

* Day numders are prior to harvesting time.

Table 3. Effect of NO; - N - free treatment in the additional nutrient solution on growth and quality of spinach at harvest.

(Experiment 1)

Days of NO3 - N Top fresh weight Dry matter content Nitrate content Ascorbic acid content
withdrawal” (g-plant™ ") (%) (ppm - FW™ 1) (mg- 100 gFW™ ')
Cont. 15.0 a¥ 51c 3395a 32.7ab
2 149a 57a 3213 a 29.2b
4 14.1 ab 55ab 2576 b 31.7 ab
6 13.2b 5.4b 2199b 36.9a

 Day numders are prior to harvesting time.

¥ Different letters within columns indicate significant differences by Tukey’s studentized range test at 5% level.
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Fig. 3. Changes in NO; -~ N concentration of nutrient solution
after planting. (Experiment 2)
Days of all nutrients withdrawal prior to harvest:
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Table 4. Mineral concentration of the nutrient solution in the reservoir tank at harvest. (Experiment 2)

Mineral concentration (me - liter™ ")

Days of all
nutrients withdrawal® NO; -N PO, -P K Ca Mg
Cont. 1.4 1.6 3.6 4.3 0.9
2 0.7 1.1 2.5 4.8 0.8
4 0.2 0.1 1.9 33 0.7
6 0.2 ND* 1.4 33 0.5

? Day numbers are prior to harvesting time.
¥ ND means Not Detected.

Table §. Effect of all nutrients - free treatment in the additional nutrient solution on growth and quality of spinach

at harvest. (Experiment 2)

Days of Top fresh weight Dry matter content Nitrate content Ascorbic acid content
all nutrients withdrawal” (g plant™ ") (%) (ppm* FW ™) (mg - 100 gFW™ ')
Cont. 12.8 a7 6.8b 3232a 214 a
2 12.6 a 73a 2870 a 203 a
4 123 a 76a 2342 ab 353a
6 10.8b 7.4 a 1781b 31.7a

? Day numbers are prior to harvesting time.

¥ Different letters within columns indicate significant differences by Tukey’s studentized range test at 5% level.
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