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1. Starting points and setting the stage 

We agree whith Idso that C0 2 fertilization of 
terrestrial ecosystems is of great importance in the 
understanding of the behaviour of the amplitude of 
the seasonal cycle of atmospheric C0 2 as analyzed 
in our paper (Kohlmaier et al., 1989, henceforth 
called II). 

In a previous paper (Kohlmaier et al., 1987, 
henceforth called I), we were able to show that if 
C0 2 fertilization of global land biota was already 
real at present time (with a f3 factor between 0.25 
and 0.50 ), then indeed one should expect an 
annual carbon sequestering of 0.5-1.0 Gt C a - 1 

for living biota (I, 1987) and 0. 7 ± 0.4 Gt a - 1 for 
the increase in litter and soil organic matter 
(Kohlmaier et al., 1988 ), both for the year 1982, 
while Keeling et al. (1989) estimated ::::::2 Gt C for 
the year 1980. 

We have, however, reasons to believe that the 
amplitude of the seasonal cycle, as measured at 
Mauna Loa Observatory (MLO) is influenced 
significantly by factors other than the rising levels 
of atmospheric C0 2 which is clearly demonstrated 
by the near constancy of the amplitude beyond the 
year 1982, as shown in Fig. 1. This could be 
explained by the fact that C02 fertilization in 
natural ecosystems is indeed lower or at most 
equal to the experiments in enclosed and 
monitored environments of relatively short 
periods or that there are other strong compen­
sating factors which hide the C0 2 fertilization. 

From the strong fluctuations of the seasonal 
amplitude (Fig. 1) we suspect that the year to year 
climatic variabilities (including the extreme El 
Nino events) have a strong influence on the 

seasonal amplitude. It is therefore not unlikely that 
also trends in the climatic variables (with running 
means equal to or larger than 3 to 5 years) like the 
mean annual surface temperature or precipitation 
will alter the annual amplitude. 
Next to the external variation of parameters, 
influencing the net primary production (NPP) 
and ecosystem respiration (RES) and thus the 
amplitude, we certainly need to consider the 
changes internal to the biome systems. Any 
seasonal cycle analysis weighs the changes in the 
biomes with respect to their seasonal amplitude 
contributing to the signal at the point of observa­
tion. Thus for MLO, which essentially integrates 
the signal of all biota of the northern hemisphere, 
we expect that changes in the tropical zones (with 
small seasonality) are noticed less clearly than 
those in higher latitudes. When analyzing the 
changes we must keep in mind that not only the 
present land use changes need to be considered but 
that also the long term dynamics of ecosystems, 
not in a steady state, may be of significance. 

2. The amplitude analysis of the seasonal cycle 
in atmospheric C02 , and its relation to a 
C02 fertilization effect 

In our previous analysis of the seasonal cycle in 
II, which referred to the Mauna Loa measuring 
period from 1958 to 1982, we concluded that we 
could explain only approximately 25 % of the 
observed increase, considering a C02 -fertilization 
factor f3 of 0.375. It is suggestive that a /3-factor in 
the neighbourhood of 2, which most ecologists are 
not willing to accept, could explain the observed 
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