


for Expts. 1 and 2, respectively. 
Number, area, and fresh weight of leaves

and fresh weight of stems of each plant were
determined after photosynthetic measure-
ments. Dry weights of leaves and stems were
determined after drying at 80C for 24 hr. All
measurements were repeated at day 21, 42,
and 63. The experimental design was ran-
domized, with eight single plants as repli-
cates. Data were subjected to analysis of
variance procedures and regression analysis.

Growth measurements. The mean number
of leaves per plant in Expt. 1 increased from
34 to 50, and mean leaf area per plant in-
creased from 0.07 to 0.11 m2 during the term
of the experiment (data not presented). By
day 42, clones differed in leaf number, total
leaf area, and dry weight (data not pre-
sented). Differences between the fastest- and
slowest-growing clones in leaf area and total
above-ground-dry weight were 24% and 27%
at day 63, respectively (Table 1). Clone 68
was smaller than clones 50 or 61.

Leaf number per plant increased from 11
to 32 during Expt. 2 (data not presented),
and total leaf area per plant increased from
1.53 to 533 cm2. Mean total leaf area and dry
weight per plant (stem plus leaf) of clones
21, 14, and 40 were less than for clone 59
(Table 1). Clonal growth could be separated
by day 42, but only data from day 63 are
shown. Differences in leaf area and total leaf
dry weight per plant between the fastest- and
slowest-growing clones reached 30%.

Photosynthesis. Use of ambient air re-
sulted in some variation in CO2 concentra-
tion not only between days, but also during
the day. However, as plants were selected
randomly, this did not directly affect results,
except for an increase in the standard devia-
tion. As the relative ranking of clones was
the same each day, results are presented as
means of days and leaf positions.

In Expt. 1, clone 68 had a higher PN rate
than clone 50 (Table 2). T rate followed
roughly the same pattern as P,. Differences
between clones with the highest and lowest
PN rate were 18%. The clones could not be
separated with respect to         

In Expt. 2, clone 59 showed a higher PN

rate than all other clones, except 21 (Table
2). Clone 59 had higher Gs than the other
clones, while clones 14, 21, and 40 had sim-
ilar values.
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   rate of the uppermost leaves was lower
than of the lower leaves (Table 3, Expt. 1
only). There were no relationships between
leaf     rate and growth rate expressed as leaf
area, or leaf or top fresh and dry weight,
based on regression analysis. In Expt. 1, clone
68 was the slowest growing, but had the
highest    rate. However, clone 59 in Expt.
2 had both the fastest growth and the highest
  rate.

Differences in final above-soil biomass
between the fastest and slowest-growing
clones were 27% and 30% in Expts. 1 and
2, respectively. This corresponded closely
with previously recorded plant height results
for these clones (Ottosen, 1988). The clonal
leaf size, or chlorophyll content, (3.85 ±
0.20           was uniform (Ottosen, 1989).

   data revealed that lower leaves had
higher    and lower T rates (Table 3) inde-
pendent of clones and plant size. This result
agrees with research by Fails et al. (1982),
except that they obtained a lower T rate in
the uppermost leaves of F. benjamina.

Previously, clonal differences in whole-
plant CO2 uptake (leaf-area basis) of up to
35% were observed. However, whole-plant
CO2 uptake measured in a controlled-envi-
ronment chamber showed no correlation to
clonal plant height measured in the green-
house (Ottosen et al., 1989a).

Clonal differences in CO2 uptake (per dry
 weight unit) in F. benjamina on a whole-
plant level reached 41% (Ottosen et al.,
1989a). However, the results in the present
experiments showed clonal differences in leaf
   at most of 17% to 18%, which are similar
to those found in clones of rubber [Hevea
brasiliensis (H.B.K.) Muell. Arg.] (Ceule-
mans et al., 1984). Results from tobacco did
not show genotypic variation, but a clear
positive relationship between    rates and
accumulation of dry matter was observed
(Peterson and Zelitch, 1982). Lack of a pos-
itive relationship in soybean (Glycine max
L.) was due to plant morphology (Wells et
al., 1986).

Although environmental conditions were
kept uniform during growth, one cannot ex-
clude the possibility that minor environmen-
tal changes in humidity and irradiance may
affect the photosynthetic apparatus of partic-
ular clones in various ways. F. benjamina
can adapt by changing light compensation
point (Collins and Blessington, 1985) and
also by changing chlorophyll content of leaves
in situ (C. Guy, personal communication).

Clonal differences in temperature for op-
timum    rate were pronounced under high
irradiance (Ottosen, 1989), which could in-
fluence comparisons of photosynthesis and
growth. The latter seem to be even more
pronounced when plants are grown under high
(> 30C) temperatures (Ottosen, unpublished
data). Clonal differences in dark respiration
were small (Ottosen, 1989; Ottosen et al.,
1989b), but may be one of the causes for
lack of correlation between growth and pho-
tosynthesis. Volenec et al. (1984) found se-
lection for low dark respiration favorable for
increasing yield in tall fescue (Festuca arun-
dinacea Schreb.).

In conclusion, short-term measurements
of    rates of leaves could not be correlated
with simple growth measurements. How-
ever, since temperature optimum for     var-
ied among examined clones, such correlation
may exist when clones are grown continu-
ously in a controlled environment (Ottosen
et al., 1989b).
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