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Abstract. -- Describes a nethod for nmeasuring seedling growh
characteristics and environnental factors in a conifer tree nursery during
the first grow ng season and howthis data can be used for culturing

seedl i ngs.

| NTRODUCTI ON

Knowi ng how wel | the seedlings at your
nursery are performng at any given tine is
essential for good nursery managenment. The
systematic 1-0 nonitoring plan presented in
this paper is one way of obtaining that
i nformation.

PROCEDURES

The procedure for nonitoring 1-0 seedlings at
J. Herbert Stone Nursery is designed to evaluate
(1) seedling growth and environnental factors at
i ndi vidual plots (intensive nmonitoring) and (2)
the overall condition of the stock across the
entire field (extensive nmonitoring). The
i ntensive and extensive nonitoring are perforned
together at weekly intervals.

Ext ensi ve Monitoring

The purpose of extensive nonitoring is to
observe the entire growing area for overall
condition of the crop and to identify any
probl ems. This is acconplished by planning a
course of travel so that seedlings in the
entire growi ng area are observed fromno nore
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than 40 feet away. A report is nade upon

conpl etion of the wal kt hrough that addresses
such things as stunted or chlorotic seedlings,
poor germinating lots, insect and di sease damage
and pl ugged sprinkler heads. |If any observations
show up in a pattern, they are plotted on a nmap
of the nursery. These naps are later used to
correct the probl ens before sow ng another crop
in the sane area. Field reports are circulated to
appropri ate nursery personnel to keep them
abreast of the current condition of the stock.

I nt ensi ve Monitoring

The purpose of intensive nonitoring is to
record site factors and seedling growh trends at
i ndi vidual plots throughout the growi ng area. The
plots are installed before seedling energence.
They are randomy | ocated on the course of travel
for the extensive nonitoring in such a manner
that all field conditions are nonitored.
Presently, we are nonitoring approxi mately one
pl ot per acre.

Data Col |l ection

Mrtality-. A four by one half foot pernmanent
sanpling area is marked at each plot using plastic
"popsicle stick" narkers in each row of seedlings. Dead
and alive seedlings within this area are counted
weekly. After each count, dead seedlings are
renoved fromthe sanpling area. Mrtality is
expressed as a percent of dead seedlings for the
week of collection over the total seedling count
for that sanpling area at the end of the season
(dead plus live count).



Lyaus Damage. In the same sanpling area, all
seedlings with L.vgus damage in the top inch of

the ternminal |eader are counted. Lvgus is
expressed as percent damaged over total seedlings
in the plot for that week.

Bud Set. Al seedlings in the sanpling
area are observed for bud set. This is
expressed as percent budset over total
seedl i ngs.

Seedling Height. Plastic rings are placed at
the base of ten seedlings at each plot. Height is
determ ned by nmeasuring fromthe base of the
tagged seedling to the growing tip of the term nal
| eader. Height can be expressed as either total
mean hei ght or mean increnental growth for that
week.

Surface Soluble Salts. Salts rising to the
surface due to capillary action is a problem at
this nursery. W believe that the high salts have
lead to nortality and stunting of several species
of seedlings. Monitoring the surface salt |evels
hel ps us determ ne when to irrigate to bring the
soluble salt |levels down to acceptable |evels for
pl ant growth and survival.

Soil within 1/2 inches of the surface is
col l ected fromundi sturbed areas outside of the sanpling
points. Electrical conductivity is measured at our
facilities using a "quick test" for electric
conductance (W I de 1979).

Soil Misture. At each plot, a permanent soil
tensioneter is placed at Sinches and read at | east
twice a week. Soil npisture as determned by the
gravinetric nmethod is coll ected occasionally at
each plot.

O her Data Col |l ected. Later in the summrer,
several of these plots are used as sanpling areas
for predawn plant noisture stress readings. Also,
each of these plots are within 40 feet of a
permanent soil nutrient sanpling point. These soil
sanpling points are areas where soils are
collected in the fall before sowing and sent to a
lab for a conplete soil nutrient analysis.

Use of Intensive Mnitoring Data
For Nursery Managenent

Plotting growth, site factors, and cultural
nmani pul ations over time wll show annual growth

trends in relation to cultural and site factors.
Wth several years of growth trend data, a
manager can devel op an idea of what to expect
fromthe current 1-0 crop and what neasures, if
any, to take to produce the desired seedling for
that year.

For exanple, the 1-0 crop in our 1985field
was several inches higher than desired. Using the
1985data, we were able in 1986to produce a
shorter seedling by scheduling the last irrigation
to be several weeks earlier than the |ast
irrigation in 1985. This woul d not have been
possible if we had not known the growth trends
for the previous years irrigation schedul e.

Under st andi ng how site conditions affect seedling
growh can lead to a better nanipulation of the
seedl ing environnent to produce the desired
seedling. Using two years of data, we have been
abl e to characterize the noisture regimes for
the optimum growth of several species. This has
lead to a better irrigation schedule for all of
our stock.

Eval uating site conditions and seedling gronth can al so
clarify specific nursery problens. W have been
able to determ ne when and to what extent Lvgus is
damagi ng certain species. This understanding has
lead us to better control of this insect.

DI SCUSSI ON

1-0 nonitoring does not take the place of an
inventory, nor should the data be used for
cal cul ating survival factors. The sanple size is
too small. There is some question as to whether we
are col l ecting enough data to give us a clear
picture of trends. We intend to pursue this
question. Nevertheless, our initial intention of
nonitoring was to nake sure that the entire field
was observed weekly in a relatively unbiased
fashion. W feel that this nonitoring system neets
this objective at the | east expense.
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