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about twice in all the shade plants to that 
in the sun plants. In this communication, 
we present comparative measurements on 
the Chl a fluorescence induction of un- 
treated leaves from seven sun and six shade 
plants. It is shown that the time of the 
appearance of the peak P (tp, see [1] for 
nomenclature) in the fluorescence induc- 

Chlorophyll a fluorescence induction has 
been used in photosynthesis research to 
obtain information on excitation energy 
transfer, heterogeneity of electron accep- 
tors, size of the electron acceptor pool(s) 
of photosystem II (PSII), the electron flow 
on the electron donor or the acceptor side 
of PSII, etc. [1, 2]. Malkin and Fork [3] 
have obtained information on the size of 
the photosynthetic unit (PSU) in D C M U  
[3-(3,4-dichlorophenyl)- 1,1 -dimethyl urea]- 
infiltrated leaves from sun and shade 
plants. The size of the PSU defined as the 
ratio of the number of bulk chlorophyll 
(Chl) molecules to the number o f "  Q "  (the 
electron acceptor of PSII) molecules was 
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Fig. 1. Time course of chlorophyll a fluores- 
cence on two time scales (20 s, and 500 ms 
full scale) for a leaf from (A) a shade plant, 
Viola sempervirens, and (B) from a sun plant, 
Convolvulus arvensis. For explanation of the 
transient points (O, I, D, P, S, M, and T), 
see [1] 

Table 1. Time of the appearance of the peak P in chlorophyll a fluorescence transient (tp) 
and the size of the photosynthetic unit (PSU) 

Name of the plant Time of the appearance PSU size [3] 
(common name) of the peak P(tp) [ms] [Chl/Q] 

Shade Plants 
(from redwood forrest, Woodside, California, USA) 

Viola glabella Nutt. ex T. & G. 
(Smooth yellow violet) 1000 940 

Viola sempervirens 
(Redwood violet) 900 850 

Oxalis oregana Nutt. 600 848 

Clintonia andrewsiana Torr. 
(Red clintonia) 800 780 

Adenocaulon bicolor Hook. 
(Trail plant) 900 750 

Disporum hookeri (Tort.) Nichols. 
(Hooker's fairy bell) 750 625 

Average: 825 800 

Sun Plants 
(from Carnegie Institution of Washington (Stanford, California) grounds) 

Opuntia basilaris Engelm. & Bigel. 
(Beaver tail cactus) 3000 

Marrubium vulgate L. 
(Common or white hoarhound) 2000 

Plantago lanceolata L. 
(English plantain or buckthorn) 1500 

Oenothera hookeri T. & G. 
(Monterey evening primrose) 1500 

Brassica campestris 
(Common or field mustard) 2000 

Convolvulus arvensis 
(Field bindweed or orchard 
morning glory) 3500 

Chenopodium album L. 
(White goose foot) 3000 

Average: 2400 
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tion (Kautsky phenomenon) can be taken 
as a semi-quantitative monitor of the size 
of the PSU. In shade plants, tp ranges from 
500 to 900 ms, whereas the size of the PSU 
(defined as above) ranges from 600 to 
1000 Chl per Q [3]. In sun plants, however, 
tp ranges from 1500 to 3500 ms, whereas 
Chl/Q from 200 to 500 [3]. 
Figure 1 shows representative Chl a fluo- 
rescence transients, measured at 685 nm 
using excitation with saturating green light 
(550 mn), for two leaves selected from a 
shade plant Viola sempervirens and a sun 
plant Convolvulus arvensis. The time of the 
appearance of the peak (tp) in V sempervi- 
rens is around 900 ms and 3 500 ms in C. 
arvensis. Table 1 shows a compilation of 
tp in seven sun and six shade plants; also 
shown are the sizes of the PSU calculated 
from DCMU-trea ted  leaves of the same 
plants [3]. An average of  800 Chl/Q corre- 
sponds to a tp of about 825 ms in shade 

plants, and an average of about 400 Chl/Q 
corresponds to a tp of about 2400 ms. An 

overall inverse correlation between the tp 
and the PSU is observed in the two groups 
of plants although no quantitative correla- 
tions were observed in individual species as 
the two measurements were not made on 
identical leaves. This work extends the use- 
fulness of fluorescence measurements to 
ascertain the physiological status of  higher 
plants. 
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Ultrastructural Observations on the 
Post-synaptic Membrane of Denervated Frog Muscle 
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aptic membrane is in correlation with the 
presence of fissures in the Schwann cell 
present in front of it [4]. In the junctions 
where Schwann cell is integral and does 
not show the presence of  fissures, the post- 
synaptic membrane has relatively few fur- 
rows. On the contrary, when Schwann cell 
is divided into small fissures the surface 
of the post-synaptic membrane has more 
profound " fur rows" .  
If the muscle is kept denervated for more 
than three months, the post-synaptic folds 
sequester from the parent muscle [4]. It 
seems very likely that the furrows in the 
post-synaptic membrane are ultimately re- 
sponsible for the sequestration of the folds. 
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The post-synaptic membrane in the frog 
has three to four equidistant folds per 
sarcomere and the breadth of each fold 
is 0.1 gm each [1]. After denervation, with- 
in four to five days, the axon terminal is 
engulfed by the Schwann cell and this lat- 
ter establishes a contact with the post-syn- 
aptic membrane [2-4]. 
After about one month of  denervation, 
small depressions are observed on the post- 
synaptic folds. The number and the depth 
of these depressions increase with the in- 
creasing durations of denervation. We 
have called these depressions " fur rows" .  
A tangential section of  the post-synaptic 
membrane shows that the whole surface 
of  the post-synaptic membrane is folded by 
the furrows and these furrows are covered 
by the basal lamina all along their surface 
(Fig. 1). This observation has been verified 
by semiserial sections. 
It has been observed that often the occur- 
rence of these " fu r rows"  in the post-syn- 

* Present address: Laboratory of Neuroana- 
tomy, Bldg. 36, Room 3B26. National Insti- 
tutes of Health, Bethesda, Maryland 20205, 
USA. 

Fig. I. Tangential section of the neuromuscu- 
lar junction of muscle rectus internus major 
of frog Rana esculenta, 68 days after denerva- 
tion. Note the presence of furrows (arrows), 
on the surface of the post-synaptic membrane. 
The furrows are covered by basal lamina. The 
Schwann cell is present at this stage of denerva- 
tion, but it is out of the plane of the section 
(M muscle fiber, 28000 x) 
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The typical old-world harvester ants of the 
genus Messor are of great economic impor- 
tance in dry areas of Mediterranean coun- 
tries. Up to 100 1 of seeds can be stored 
in the nest chambers of the abundant colo- 
nies. It has been estimated that 10% of 
the whole crop of  corn from North African 
countries can be lost due to the collecting 
activities of the harvester ants [1]. The re- 
cruiting system which enable such an 
effective harvesting is still unknown. 
The harvester ant Messor rufitarsis (Hy- 
menoptera, Formicidae) is found in an 
isolated northern habitat, in the Rheingau 
area of Hessen. During ethoecological in- 
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