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1. New Facilities

2. Cooperative/interdisciplinary Projects

Open-Roof Greenhouse

Our open-roof greenhouse (Van Wingerden, MX-II, four
gutter-connected bays, 17.7 by 18.3 m floor area, 4 m to
the gutters, 2 independently controlled growing areas of 7.3
by 13.7 m) condruction is complete. Experiments are
underway to invedtigate: 1) the naturd ventilation system, 2)
the floor heating system, and 3) the ebb and flood floor
irrigation system. Crops grown to date are chrysanthemum,
poinsdttia, and Easter lily. Sgnificant changesin light intengity
are observed when plants are e@ther experiencing full sun or
light that passed through one or two layers of roof sections.

High Tunnds

Six high tunnels were congtructed at two research dtes in
NJ. These high tunnes will be used for staked (heirloom)
tomato production in beds covered with black plastic mulch
and irrigated with drip tape. Temperature, humidity, and light
sensors will be mounted insde and outside the tunndls to
monitor environmenta conditions. Two of the tunnels are
outfitted with thermodtaticdly controlled automatic roll-up
ddes and the effectiveness of this control system will be
compared with the manua operation of other roll-up sides.

Tomato Response to Short-term Environmental Perturbations
In order to develop improved environmental control Strategies for controlled environment agriculture, it is

important to understand and predict the response of crops to short and long-term environmenta changes. An
interdisciplinary project involving horticultura engineers and plant and food scientists was assembled to study
effects of environmenta input perturbations on tomato fruit quaity a harvest. Tomatoes (cv. Laura) were
grown in 6" potsfilled with perlite in growth chambers retrofitted with atrickle irrigation syslem. Plants were
pruned so asto maintain asingle cluster. The first two experiments introduced a two-week air temperature
perturbation (= 5°C from the control day/night air temperature of 23°C/18°C) dtarting at ten days post fruit-
s, Following the two-week period, the air temperature for dl plants was restored to the control set point
and plants were dlowed to grow to maturity. Individua tomato fruits were harvested from the plants based
on three didtinct vine-ripening stages, breaker stage, breaker stage plus three days, and bresker stage plus
sx days. Fruits are being evaluated for avariety of characteristics including dry mass, diameter, color,
firmness, starch content, soluble solids, acidity, viscosity, and lycopene content.

Initid andyss of the fruit quality measurements indicates that there was a significant effect of temperature
perturbation on the development and qudity of the harvested tomato fruit. In generd, the use of color to



indicate fruit physiologica age (asis the generd practice) was uncoupled from other internd ripening
characterigtics. Significant differences and trends were aso found for severd fruit quaity parameters
depending on vine ripening stage and temperature trestment. There does not gppear to be sgnificant
differencesin fruit yied but the temperature disturbances have a dramatic impact on fruit maturity rate. These
findings are vauable because they demonstrate how smple environmenta control strategies can be used to
affect yidd and production time in a horticulturaly useful way. The fruit measurements will provide a second
level of information by which to assess the usefulness or consequence of these trestments.
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