SOIL AERATION and the GROWTH of ROSES

801l structure may deteriorate, result-
ing in poor aeration and retarded growth of
roses after the plants have grown 1in 1t for
four to six years, according to Dr. John G.
Seeley, Cornell. The plants may not show
actual symptoms of injury but the growth
may be slow with a low oxygen supply to the
roots.

The normal oxygen content of the alr 1is
near 21 per cent. BSoill varlee 1n oxygen
content from that of normal air to much low-
er amounts.

When the soil wee aerated with nitro-
gen gae contalning 1 per cent oxygen, the
plante grew very little. The follage re-
mained dark green for three weeks but after
this time the older leaves became light
green. The injury progressed from the old-
er leaves to the younger. The leaflete be-
came yellow along the midrib and veins and
finally the entire leaf beceme yellow. The
yellowed areas became brown in the sasme or-
der ae they yellowed.

Young shoots stopped growing and were
blind. Most of the roots were dead after
or 7 weeks.

When the soill alr contalned 5 per cent
oxygen, the plants grew almost as rapldly
at first as with more oxygen. After 42
days the growth rate was reduced ccnelder-
ably compared with growth at higher oxygen
concentrations. These plants had good fo-
liage color after 81 days even though
growth was less than with higher oxygen.

m
_ of]

Oxygen deficiency symptome in leaves
end shoote of roses in scil.

Roses in soll aerated with gae mixtures
contalning 1, 5, 10, and 21% OXygen.

The roots were well-branched with many new
roots but the total root system was smaller
than in higher oxygen.

Practically nodifferences were evident
between the plante in soil hsving 10 and 21
per cent oxygen in the atmosphere. Both
concentrations gave good shcot and root
growth.

OXYGEN IN NUTRIENT SOLUTIONS

It is almoet impossible to determine
the amount of oxygen present in the solu-
tion around the roots in the scil solution.
Plants were grown in nutrient solutions
aerated with 1, 5, 10 and 21 per cent oxy-
gen gaes. These gas mixtures gave respec-
tively 0.35, 2, and 9 parts per million
of oxygen in the nutrient solution.

Rooted cuttings were placed in the
solution on September 25, 1947 and by Octo=-
ber 20 very little growth was evident on
plants aerated with 1% oxygen gas. Both
the 1 and 5 per cent mixturees were glving
less growth than 10 and 21 per cent after
6 days. The new growth on these treatments
became yellowed between the veins similar
to injury produced with iron chlorosis.
Iron was not lacking in the nutrient solu=
tions.

The roots were dead at the close of
the experiment in both treatments. The 1
per cent treatment caused injury before
the 5 per cent. Plants in the solutlons
serated with 10 and 21 percent oxygen did
not become chlorotic. The growth and
branching wae best with 21 per cent oxy-
gen running through the solution. The
roots were white and extremely well
branched. The roots as well as the tops
of plants in the solutions aerated with 10
per cent oxygen weighed less at the close
of the experiment than those in solutions
with 21 per cent oxygen.



Some previous investigations have
given conflicting resulte with soil aera-
tion for roses. It has been lmposslble
to determine the oxygen content of the
80il alr immedlately adjacent to the roots.
B8amples of air so far drawn from soile
have not given as low as 10 per cent oxy-
gen. These samples have naturally been
removed from the larger pore spaces and the
the oxygen content of the alr near the
roots could be less.

The amount of oxygen diesolved 1n the
sclution bathing roote in soil lncresses
ag the temperature is lowered. The dig-
solved oxygen decreases &g the oxygen ccn-
tent of the soll air decreases. The soil
seraticn problem may be quite complicated
but the grower should he conscious of this
oxygen reletionship. Greenhouse soile
should be well prepared and handled to ob-
tain and maeintain good soll etructure go
that the soill oxygen supply will be as good
as possible.

Thie story appeare in full in the
trede papers.

Left to Right: Roses grown in nutrient
solutions aerated with 5, 10, 15 ana 21%
oxygen gas mixtures.



