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The aims of this study were a) to investigate if the physiology of rehydration 

differed between field and laboratory conditions, and b) to investigate how 

differing light levels might affect the physiology of desiccation tolerance 

(dehydration and rehydration) under otherwise identical laboratory conditions 

The apparatus and functioning of the photosynthetic systems were examined for 

this purpose. Fluorescence induction kinetics were examined and photosynthetic 

and protective pigments were quantified in all experiments, as was membrane 

integrity. In addition, gas exchange parameters were recorded in laboratory­

based experiments. 

Further investigations into aspects of photosynthesis of non-stressed plants were 

carried out to assist Interpretation of results. Fluorescence induction kinetics and 

gas exchange parameters of fully hydrated plants were examined in the 

laboratory for plants under the two different light levels. 

Figure 1 1. Hydrated (AJ and desiccated (8) Xemphyt<J hilmI/IS plants in 

seedling tCllVS 
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and low light treatmellts. The final light response curves for both high and low 

light plarlts reached very low net assimilation rates of less tharl 5 >lmol. m-Z. 5.1 

irl both treatments (Figure 5.5C and 5.6D), and in 110ne of the curves was there 

any apparent differellce, between high aM low light plants, in the initial rate of 

irlCrease of !let assimilation (irldicative of sun alld shade adaption). The declines 

in maximum net assimilation rates are consistent with results presented in 

Figure 5,3A for high light plants. Irl all curves. slomata were slower to open than 

expected (even though the light response curves were measured using 

increasirlg light intensities), and stomatal conductance (g, ) was hence still 

increasirlg towards the final portiol1 of the curve. Like net assimilation, maximum 

rates of g. declil1ed during the acciimatisation period. 

3.1.4. Relative chlorophyll cOllcentrations 

The ratio of Chi a to Chi b (Chi a/b), as measured at the elld of the 

acciimatisation period, of 3.05 (ic 0.3) in high light plal1ts was ul1expectedly 

significantly lower (11 = 18, P = 0.027) thall that of low light plants (3.49, ± 0.5). 

However, Chi alb ratios were ill the normal rallge for sun-adapted pial1ts for 

both high and low light plants (Figure 5.7.) 
,; ,-----------------------------------, 

FiQl>re 5 7. Ratkl ot Chi a to Chi b (C~.I ./tl) at l~.e E>r'id of lh~ 'o"dim.lk~,.ion pNie<!' ill I l ~~. 

li~~t (c •. 1200 ~m'll. rr:' ,-: operl lmrl O'1(! kl;o .. lig~t (ca. 320 prool. m" s". "Io . od hor) 

elmts of X~mrhyta humii:, 



Univ
ers

ity
 of

  C
ap

e T
ow

n

5 

some 



Univ
ers

ity
 of

  C
ap

e T
ow

n

5 

were d 1 

d 1. were a on d 

A 4.-------------------------------------~ 
3.5 

0.5 

0 
0 12 24 36 

hours of 

B 1 C 1 

I 0.8 

t t 
O.B 

1 0.6 

0.4 t 
0.2 0.2 

i 
0 0 

0 12 36 48 0 12 24 36 
hours hours 

D 2 E 1 

1.6 0.8 

1.2 ! 0.6 

0.8 ! 0.4 

0.4 0.2 

0 0 
0 12 36 48 0 12 24 36 4B 

hours hours 
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XArnn/1V1a humilis wA'tArinn\ under field conditions, 

the dark Fluorescence nArAm,,,,tAI'!l: r~~n"~!l:A,nt~,1"I are nntimllli 

and ",,,,.,_nl,,,,ft,,,,,,,,,fl"l, .. fll" fluorescence 

and resDe(~tivl~lvl n::: 15. 
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