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Dry mass [mg] Plant height  Root length  Root vol. Shoot:Root

Treatment  Leaf Root Stem Total Lem [em] [cm®] [length]
Control 68.22 15.3 26.0° 59.82 7.032 5.90° 0.667° 1.19°
-N 37.9° 12.9° 17.5° 40.0° 6.20% 6.38" 0.733° 0.97%
-P 63.12 25.78 26.92 67.42 5.50° 8.832 1.6672 0.62°
-K 37.8° 14.3° 22.6® 48.2° 5.60° 6.50° 0.833° 0.86°
ANOVA * o * * * * o *
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Treatment Leaf no. Leaflet no. Leaflet area Leaf area SLA
[cm?3] [cm?] [cm? m?]
Control 4.0 16.02 6.1% 97.62 0.0267°
-N 3.3 13.0% 5.52 71.5% 0.03242
-P 4.0 11.0° 5.52 60.5° 0.0214°¢
-K 3.2 12.3%» 3.5° 43.5° 0.0248"
ANOVA ns * * *x *x
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Treatment  Leaf color Chls Ca:Cb Crts Chls:Crts
[SPAD] [ug g™ FM] [ug g™ FM]

Control 40.5° 1.4282 3.00 0.2632 5.46

-N 39.1° 1.4072 3.09 0.2392 5.88

-P 45,72 1.084% 2.87 0.206% 5.22

-K 45.32 0.926" 2.97 0.168° 5.46

ANOVA x * ns * ns
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Effects of the Primary Nutrients’ Deficiency on Growth and Physiological Responses of Tomato Transplants
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Abstract

To understand nutritional requirements of tomato transplants during early growth stage, growth and physiological
responses the plant to complete Hoagland’s nutrient solution, and nitrogen, phosphorus, and potassium nutrient
solutions were compared. Deficiency of the primary nutrients significantly retarded the plant growth and caused a
significant increase in specific leaf area. Plant height reduced under phosphorus and potassium deficiency stresses.
Dry weight of stem and leaves of nitrogen and potassium deficient plants was lower than the other treatments.
Phosphorus deficiency significantly increased dry weight, length and volume of the plant root. However, the shoot:root
ratio (dry mass and length basis) and plant leaf area decreased under phosphorus deficiency. Plant relative water
content was significantly declined by potassium deficiency. Concentrations of chlorophylls and carotenoids in the
leaves of phosphorous and potassium deficient plants were significantly lower than the other treatments. The results
revealed that during the early growth stage, tomato transplant requires higher rates of potassium and phosphorus than
nitrogen.

Keywords: Dry mass, leaf pigments, plant relative water content, Solanum lycopersicum, specific leaf area.
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