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When carbon dioxide was added to the air in
commercial greenhouses, carnations growing in
this atmosphere did not produce any more flow-
ers, but they were of higher quality. These re-
sults, observed in Connecticut carnation ranges,
are confirmed by experiments covering the three-
year period, 1963-66, at the University of Connec
ticut floriculture greenhouses.

During 1963-64, four Littlefield and five Sim
varieties were grown. In 1964-65, one Littlefield
and two Sim and in 1965-66 three Sim varieties
were used, comprising 382, 167 and 143 square
feet in each of the respective years. (1)

CO9 was supplied at 600 ppm for cylinders
during the first year. (%) The level was increased
to 1500 ppm from a propane burner the second
year and decreased to 900 ppm during the third
year. (3)  The levels were very uniform during
the first ye ar when injection was metered by a
light operated interval switch (Solatrol). At high-
er COg levels, infiltration losses were propor-
tionately greater, so injection was controlled by

(1) Many of the carnation rooted cuttings were supplied through the
courtesy of the W. W. Thomson Co., West Hartford, Conn., S. Arthur
Peterson, Lexington, Mass., and A. N. Pierson, Cromwell, Conn.

(2) Supplied through the courtesy of Liquid Carbonics Division of Gen-
eral Dynamics Corporation.

(3) A Tectrol Greenhouse Generator supplied through the courtesy of the
Whirlpool Corporation and HD-5 propane gas by the Pyrofax Corpor-
ation.



time clocks. Levels varied from 20% below on
bright, windy days to 40% above normal on very
cloudy days. The use of COg from early Septem-
her to mid-April was started a half hour after sun-
rise and stopped an hour before sunset (other than
the first year when it was controlled by light) ex-
cept when ventilators were open over 4 inches.

Durmg the first two years, some crops were
grown at 55 T night temperatures (instead of the
normal 50 F) in hopes that production would in-
crease while the CO9 would offset any decrease in
quality. This did not work. Production was not
increased and although COg gave an increase in
quality over the 55° control, quality was not as
good as the 50° control. Therefore, the 55° con-
trol house was omitted during the second year and
both 55° houses omltted the third year. Day tem-
peratures were 10°F above night in the control
houses and 15°F above in the CO9 houses.

Certain nutrient levels were maintained by a
weekly liquid feed program (usually 20-0-26) sup-
plemented several times a year with a dry organic
fertilizer and three times a year with boron, These
levels were checked periodically with soil tests.
Sufficient water was applied at each watering (about
0.4 gal. /sq. ft.) to provide 10% leaching. = The pH
was corrected to 6.5 with dolomitic agricultural
limestone before planting each crop.

Production was not statistically affected by the
use of COg, varying from an increase of 12% to a
decrease of 11% (Table 1). Some individual varie-
ties varied even more, and no reliable pattern was
established.



"LNVOIJINDIS I8 Ol STONTUAIJIIA ASTHI MOHS LON STOQ TONVIUVA IO SISATVNVs*
SISXTVNV XLITVAD NI QIS0 SI0UO«
%0 L°08 £866 %00 TVIOL
L°0g £V66 MO IVIOL
%e- G'ee 5758 " 05908 006 %00 408
g7 2292 99/6/9 509-0¢ - 10 08 99-¢961
%G+ 8°1¢ goLT i 08908 00eT 200 408
1708 1291 u 009-08 = 30 508
212 01T 9/8/s 00L-68 00ST 00 o8¢ 99-F961
% T+ £°28 7608 u 00488 009 %00 o8¢
682 TLLE y 089-¢¢ - 30 98
++%TT- £°Lg $19% o £89-08 009 ¢00 408
9°0¢ 1£62 v9/82/S "d,09-08 - S0 08 $9-£961
"Ld OS "dd QILSIAUVH ALVa
LOFAAd 500 NOLLONAO¥d SIAMOTI "ON L0D LSV "INEL  TIAAT %00 dOo¥o

99-£961 ‘AUVININNS NOLLDNAOUd ZO~B<Z§O\NOU

T 2I9BL



Table 2.
THE EFFECT OF CO2 ON CARNATION WEIGHT AND STEM STRENGTH

WEIGHT OF STEM

CONTROL CO, % INCREASE
1964 17.5 g. 20.2 g. 15.4%*
1965 16.3 18.1 syl
1966 15.3 17.0 10.8

DEVIATION OF STEM FROM UPRIGHT

CONTROL COy % INCREASE
1964 129° 61° 111%*
1965 83 54 54
1966 55 24 131

*Statistically significant at the 1% level. Analysis of covariance for regres-
sion between weight and stem strength was not significant. Stem strength of
Sim vs. Littlefield varieties, and of UConn #1 White Sim vs. eight others
showed 1% significance in orthoganal comparisons in 1964 data.

During this mid-winter period when stems are
weakest, 59% of the carnations cut during these
three years in the control houses bent past 60° from
upright, the limit for SAF blue and red grades, thus
placing these carnations in the green grade. In the
COg houses, only 24% would be downgraded to green
on the basis of stem strength, giving an increase of
2 1/2 times as many downgraded carnations when COy
is not used.

When a seller's market condition exists, the
price differential between SATF blue and red grades
is small in New England. CO, costs less than a
tenth of a cent per flower, The return of this small
investment may not be apparent in a seller's market.
But at any time when a buyer's market exists, and
higher quality carnations sell first, this mil per flow-
er investment is regained manyfold.
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PERCENTAGE OF CARNATIONS FALLING IN STEM STRENGTH GROUP

Figure 1.

DISTRIBUTION OF CARNATION STEMS ON BASIS
OF STRENGTH, C{)2 VS. CONTROL
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