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COMPENDIO

Se escogieren veinte especies tanto monocoliledoneas como dicotitedaneas y se
investigd sie anatomia foliar. Las especies estudiadas se agruparon sepin la presencia o
ansencia de la vaina de los haces vascnlares en las hojas  Se determinaron la actividad
de la reaccion Hill y lar actividades de foiforifacion ciclica v no ciclica de los doroplastos
aislados de estos dos grapos de plantas. Se observé que los cloroplastos de plantas con
vainas de los baves en las bojas mostiaon actividades Joroquimicas definidamente wiis
daltas qne las plantas sin vaina, exhibiendo asi wna acentuada cosvelacidn entie la activi-
dad de los cloroplastos y las cavacteristicas anatémicas. — Los autores.

Introdnction

boxylic acid pathway of photosynthesis (4) ex-

hibit a distinctive type of leaf anatomy charac-
terized by the presence of chlorenchymatous bundle
sheath (9}. Plants lacking such an anatomical charac-
teristic possess the Calvin type C, photosynthesis. Of
these two types of plants, the former are known to be
photosynthetically more efficient than the latter. Con-
flicting reports, however, appeared recently on the pho-
tochemical properties of chloroplasts isolated from plants
of the C, type Chen e/ al. (3) showed that chioro
plasts of Bermuda grass, a plant with high capacity for

l T is fairly established that species with C,-dicas-
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photophosphorylation, belongs to the high photosynthe-
tic group of plants. Contrary to this finding, Hew and
Gibbs (5} reported results with chloroplasts isolated
frem maize, sugarcane and sorghum and observed that
their reaction were very similar to those from plants like
spinach.

The present finding concerns a survey of the photo-
chemical activities of chloroplasts from twenty species
of plants with and without bundie sheath in the leaves.

Materials and methods

The plants selected for the investigation were as
folows: Elencine coracana, Hordenm vilpare, Pennise-
tam typhoidenm, Pennisetum pirpuvensn, Selavia itafica,
Oryza sativa, Sorghum bicoloy, Sacchaum officinarum,
Cenchrus ciliaris, Musa paradisiaca, Dracaena terniflora
and Phoenix sylrestris of the monocotyledonous families.
Trom the dicotyledonous families those selected were:
Polyalthia lougifolia, Arachis bypogea, Heliantbur an-
mns, Capsicum awnnnm, Nicoliana labacun, Gomphre-
na decumibens, Chenopodinn amarantivolor and Piper
migrnm. Leaves from all the crop plants were cultivated
under field conditions in the nearby Agricultural Ex-
periment Station. Other plant materials were collected
from the garden of this department.

Fully expanded leaves were ground in a pre-cooled
mortar using M/135 sucrose phosphate buffer at pH 7.3
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Table | —Hill reaction activity®.

Decrement of absorbancy/mg chlorophyli

Plants with buadle sheath

Plants withont buadle sheath

I E corarana o . 6334 £ G634
2 M rndgase . 306> % 328
3 P npboidenm . 2791 & 171
4 P purpurenm . C2043 E 003
5 G decumbens . . 2780 £ G660
6 5 idica . . . 2589 = 122
70 satita 1388 = D84
& 5 bieolar ‘ ‘ S 296 £ 067

1312 & 162

=2
o

of fivinarnar

W O eiliaris 2002 3 0352

P longifolia o S 1097 037
Posliestris . L . 1092 = 072
M paradisiaca - 738 = 0.63
C amaranticolo . . o 1331 = 0.
N tibacrim . . 492 & 015
D terniflora . S 281 %+ 00§
H. annnus ‘ 1222 = 05§
P owigram . S 7357 £ 036

A hipoges 709 E 050

o annnnm 1072

H
!
-3

® The reaction mixture consisted of the grinding medivm, 2.0 ml; @

chlaraplast suspension equivalent to 50 He chlarophyll. Change in

containing disedium salt of EDTA, final conc 2 x 1079
M) and MgSO, (final conc 1.8 x 10-"M) Class I
chloroplasts were prepared from the resultant bele (7).
All manipulations during the extraction procedure were
carried out in a cold room maintained at 0-2°C

Hill reaction activity was measured by fellowing the
teduction of 2,6-dichlerophenol indophenol (6). Phe-
nazinemethosulphate (PMS) catalyzed cyclic and ferri-
cyanide catalyzed non-cyclic photophosphorylation activi-
ties were recorded in terms of radioactivity incorporated
into ATP (3). AT*P content was assayed according to
Arney (1). Chlorophyll content was estimated by the

Table 2 —PMS-catalyzed cyclic photophosphorylation™.

t M KCL 10 mb 0.1 per cent 2.6-dichloraphenol indophenoi, 01 ml and
absorbaney was recorded after exposing the tubes te 8000 lux for 3 minutes

method of Arnon (2}, Light microscopic preparations
were done as per the procedure outlined by Johansen

{(8)

Results and discussion

Study of leaf anatomy revealed the occurrence of a
distinct bundle sheath separated from the mesophyll
tissue in the following species: E. coracana, H. wulgdre,
P typhoidenm, P, porprreni, O. saliva, S italica, ¥
Gicolor, S efficinarum, C ciliaris and G decumbens.

CPM in thousands/mg chlorophyil

Phints with bundle shesth

Plaots without bundle sheath

1 E voracanr

2 M rwdgare o . .o 268 20
i P nphaidenm T . 320 k30
AP pavparenm o 837 = .7
5. G decumbens . ‘ 242 = 16
6 5 iridica B L . g0y & 6
7 Q. matita o ‘ 727 * 112
8 5 bivaler e . 319 = 20
9 5 affivinirnm 207 15
10 C ciliaris . . ‘ 1,468 & 188

P Aongifolia 71 E 3
Posviresteis . 129 15
M paradisiaca 13t & 3
. anuasanticolor o 47 % 3
N tibacnm . 103 &= 20
D torniflora e S (]
H oomgnr . L2000 1)
P owivrnn ‘ . . 179 %= 38
A bypogea . 09 = 14
C auntinm 25 & 17

o

The reaction misture in 2 total volume of 28 ml consisted of 001 M Tris HCI pH B0 50 ,M: Mg Ch 2 ;M: ADP 1 'uM: inotganyc

R

phosohate, 1 ubfs BM5 002 “M and chiloronlast suspension equivalent to 23 pe chlorophyll.  The reaction was started by adding 3 I Ci *p
and turping on Hghts {8000 [ux).  The reaction was terminated after 10 minutes of exposure by adding 01 mi of 20 per cent TCA
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Table 3.—Ferricyanide-catalyzed non-cyclic photophosphoryiation™  CPM in thousands/mg chlorophyll

Plants with bundle sheath

Plants withuut bundie sheath

I corwanmr ‘ 2638 % 331
2 H iulvare .. . 376 % 51
3 P nphoidenm . L 747 £ 13
4. P parparenm HADE SR |
5 G dectmbeny . . . Lo G
6 S italica L . o004 E= G
70 itiia gz k2
& 5 bicoler . 456 E 49
O 5 officortm . 923 = 44
1 O eddnarix . . 2,194 = 166

P longifoli . . 86 * 6
Ponliestris o 156 & 11
M. povadistaca . 2 = 2
C annaramticelon o . 92 &
N tabuacum . 181 & 21
D rerniflora R D S
H o annuns 208 =1t
Poouigrum 253 & A6
A hipogea 170 = 10
C annutin . 1) B Y

3

There was no differentiation into bundle sheath and
mesophyll tissues in P Jongifolia, C. amaanticolor, P
wigrimy, N. tabacins, C. ainwnnt, A. bypogea, H. an-
nans, M paradisiaca, P sylvestris and D terniflora

Hill reaction activity of chloroplasts from various
species studied exhibited a characteristic trend. Chlora-
plasts from all those plants possessing a bundle sheath
in the [eaves, irrespective of belonging to monocotyle-
donous or dicotyledonous groups, showed distinctly
higher rates when compared to those from plants
without bundle sheath (Table 1) Highest rates were
recorded in B corarana and H. pulgare

The activities of PMS catalyzed cyclic photophospho-
iylation and ferricyanide catalized nen-cyclic photo-
phosphorylation of chioroplasts are shown in Tables 2
and 3 respectively, Here again the activities of chloro-
plasts from species with bundle sheath are several times
higher than those from plants without bundle sheath

Thus, the present results show that both Hill reac
tion and photophosphorylation capacities of chloroplasts
from bundle sheath in the leaves are much higher than
those from the other group of plants The higher photo-
chemical activity is presumably related to the greater
efficlency in carbon fixation in those plants possessing
bundle sheath These results appear somewhat in con-
trast to those reported by Hew and Gibbs (5) in as
much as the present finding revealed distingt differen-
ces in the rates of photochemical properties of chloro-
plasts from the two groups of plants. Further work
on the photochemistry of chioroplasts from the two types
of plants is considered to be most useful in secking an
explanation for the differences in the photophysiology
between the C, and C, type of plants,

Additiens In reaction mixture were the same as in evclic photophesphorylation except that 02 M ferrievanide was substituted for PMS

Sitninary

Twenty species of plants belonging to both the
monocotyledonous and dicotyledonous groups were cho-
sen and their leaf anatomy was investigated The species
studied were grouped according to the presence or
absence of vascular bundle sheath in the leaves Hill
reaction activity and cyclic and non-cyclic photophospho-
iylation activities of chloroplasts isolated from these two
groups of plants were determined. It was observed
that the chioroplasts from plants with bundle sheath in
the leaves showed distinctly higher photochemical activi-
ties than those from plants without bundie sheath, thus
exhibiting a striking correlation between the chloroplast
activity and anatomical characteristics
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