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Effects of alternative furrow irrigation and nitrogen application rate on photosynthesis, growth, and yield of
cucumber in solar greenhouse.
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Abstract: This paper studied the effects of alternative furrow irrigation and nitrogen (N) application rate (no

N, optimal N, and conventional N) on the photosynthesis, growth characteristics, yield formation, and fruit
quality of cucumber (Cucumis sativus) cultivar Jinyu No.5 in a solar greenhouse in winter-spring growth season
and autumn-winter season. Under alternative furrow irrigation, the net photosynthetic rate of upper, middle,
and lower leaves was appreciably lower and the transpiration rate decreased significantly, and the transient
water use efficiency of upper and middle leaves improved, as compared with those under conventional irrigation.
Stomatal factor was the limiting factor of photosynthesis under alternative furrow irrigation. The photosynthesis
and transient water use efficiency of functional leaves under alternative furrow irrigation increased with
increasing N application rate. Comparing with conventional irrigation, alternative furrow irrigation decreased leaf
chlorophyll content and plant biomass, but increased root biomass, root/shoot ratio, and dry matter allocation in
root and fruit. The economic output under alternative furrow irrigation was nearly the same as that under
conventional irrigation, whereas the water use efficiency for economic yield increased significantly, suggesting
the beneficial effects of alternative furrow irrigation on root development and fruit formation. With the increase
of N application rate, the leaf chlorophyll content, chlorophyll a/b, specific leaf mass, plant biomass, economic
yield, and fruit Vc and soluble sugar contents under alternative furrow irrigation increased, but no significant
difference was observed between the treatments optimal N and conventional N. N application had little effects
on the water use efficiency for economic yield. The economic yield and biomass production of the cucumber
were significantly higher in winter-spring growth season than in autumn-winter growth season.
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