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ABSTRACT

Data on leaf conductance and xylem pressure potential were collected

..... from a field grown black walnut (Jug!an s nigra L.) sapling in two succes-
sive years. Moderate to severe droughts were observed during both sum-

mers. As soil moisture decreased, maximum leaf conductance, maximum
.... xylem pressure potential, and the range observed in both conductance and

xylem pressure potential decreased. Complete recovery in both were noted
following heavy August rains and recovery in soil moisture. Under light

sufficient conditions, leaf conductance in this sapling depended more
upon an interaction between pre-sunrise xylem pressure potential and

xylem pressure potential than on xylem pressure potential alone in con-

trast to what has been found in a wide variety of species.

?

INTRODUCTION

The extent to which plants regulate foliar water loss appears to
depend on the particular adaptive strategy utilized to compete for

limited resources within a given environment. It is unlikely that any

single adaptation, such as a modification in leaf or stomata morphology,

............._...... would be sufficient to assure competitive success in an environment where

water is limiting. In most environments, adaptations probably consist
of a unique combination of numerous growth and development processes
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which lead to an integrated biological system where an observed physio-

logical response is a function of a particular set of conditions rather

than a single variable. Information about such systems could be acquired

by simultaneously monitoring all plant processes and existing environ-

mental conditions. However, because of the apparent complexity involved,

this approach is impractical if not impossible. A more realistic approach

is to measure only those variables which seem to control a particular

process. The second approach was taken in this study in order to describe

the interaction between soil moisture, xylem pressure potential, and leaf

conductance to water vapor in a black walnut (Ju___lansni rg_r_ L.) sapling.

METHODS AND MATERIALS

This study was conducted at the University of Missouri's Forestry
Research Site located on the Ashland Wildlife Area in Central Missouri.

The area is characterized by a warm, humid continental climate with

annual temperatures averaging 13°C while total precipitation averages
961 mm.

The soil on this study site is a Weldon silt loam and has been

fully described by Metcalf (1975). It is 122 cm deep and consists of

an AI and A2 horizon composed of 10.3% and 11.0% sand, and 67.9% and

62.6% silt, respectively. The BI horizon (24-34 cm) is composed of
10.1% sand and 55% silt. The B21horizon contains 52.5% clay and extends
from 35 to 53 cm. Horizons below this dense clay horizon have decreas-

ing clay contents. These clay horizons undergo seasonal wetting and dry-

ing cycles and thus may contribute to the plant water supply.

The study tree was a 5.0 m tall black walnut sapling located on an

old field site surrounded by a 57-year-old second growth oak-hickory

forest. Fully expanded sun leaves located in the upper half of the tree

crown were sampled during this study.

The set of measurements selected to characterize plant responses

and environmental conditions included: xylem pressure potential, leaf

conductance, leaf temperature, wet and dry bulb temperatures, photo-

synthetically active radiation, total incoming solar radiation and soil

moisture content. All of the above parameters, except soil moisture,

were measured at hourly intervals from 0500 to 1800 hours for 5 days

between June 6 and July 22, 1974, and for 9 days between June 13 and

August 27, 1975.

At each sample interval, leaf resistance to water vapor loss (RI)
was estimated on four leaflets using a Lambda diffusion porometer

described by Kanemasu et al. (1969). Operating procedures were those of

Morrow and Slatyer (197i)_ Measurements were taken only on lower sur-

faces since black walnut leaves are hypostomatous. These resistance

values were then converted to conductance (I/RI) and averaged. Xylem
pressure potential (P) was estimated for two rachii each hour using the




