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POLLEN GRAINS IN EPHEDRA HELVETICA 
C. A. MEV. 

AMONG the Gymnosperms, Ephedra occupies a unique 

position, in all aspects o f its biology, reflected amply in 

pollen morphology alone, having inaperturate grai ns 

possessing merid io nal ri dg~s, an evid ence of a higher 

leve l of morphological evo lution. Be ing characteristic 

in its morphology, the identification o f f'vssil po llto 

of Ephedra has been romparatively easy, and provides 

a su re index in inte rpretations of palaeoclimate and 

phyt-vgeography. 

Steeves and Barghoorn l made a monographic 

investigation o f the p ol len morpho logy of 13 species 

o f Ephedra. They contended that the g rains of 
Ephedra are polyco lpate, considering that the a reas 

between the ridges represent the furrow areas. In the 

background of the above find ing the present r,~port on 

the pollen grains o f Ephedrtl helve:;,,, C. A. Mel'. is 

made. 

The pollen material o f the species has been pro­

cured from the Royal Botanic Gardens. Kew, England. 

and pollen preparatio n has been mad e by th ~ aceto lysis 
method~. The pollen grains of E. belt:eti:'(J are ir.­

aperturate ( Fig. 1) as a genera l rul e; a few l-colpa tr· 

grains ( Fig . 2) also occur. Average diameters of the 

polar and equatorial ~xes are 64 X 291-1. ( range 

59-73 X 22- 37.u). The grains are marked by the 

presence of meridional ridges which may be undula­

ting or not in the different g rains. The undulated 

ridges straighten up towards the p o les. The number 

of ridges varies, a few gra ins being with one o r tWO 
ridges only. Exine thickness is 2·22 1-1.. Ektexine is 

thicker than endexine. The undulated ridges a re inter­

connected by the hyaline ex inous material which 

branches and extends between the rid ges forming a 

·reticulum'. Such a 'reticulum' is absent in the gra ins 

with straight ridges. A few double-grains ( Fig. .'1) 

with straight ridges are also seen in the species as ~n 

abnormal feature. 

FIGS. 1-3. Pollen g rains of Epbedra he/vr:ti f:l. 
Fig. 1. Inaperturate g rai n, 2. l-colpate g raii) . 3. 
D ouble-grain . Magnification: X 500. 

Among [h" modern Epbedrd the occurrence of 

clearly ddined [-co lpate grains in E. b"ttJeti(a raises 

doub ts abo ut ea rlier interpretations o f pol)'colpatc 

co ndition in its po llen as envisaged by the thinning 

o r absence of ektex ine between the ridges' . For 

E. ilmera, Steeves and Barg hc'v rn I have presented a 

ph~tomicrograph of the po lar view of a grain. The 

regions between the ridges show a well developed 

exi ne and give no way to be ca lled as fnrrows or 

C'v lpi as stated by the autho rs. The thickening of 

ektexine at the ridges may be given only a structural 
si,'lnificance. 

A well marked co lpus has earlie r been reported by 

Kuyl (:t a/.'l in E. Jtrobitacea type g rain with ridges, 

from Cretaceous sed iments in Iraq. In that light, the 

occasi ona l oc:u rrence of [-<olpate g rains in modern 

r:. beltle/jed has an evolutio nary significance. This. 

being a primitive character, may also indicate the 

possible remote phylo . .;enetic affinity o f the genus and 

the group ( Ephed rales) , with the Cycadales . 

The author is g rateful to Dr. T. N. Khoshoo, 

Directo r, National Hvtan ic Garde ns, Lucknow, for his 

encou ragement, and to the D irecto r, Royal Botanic ' 

Gardens, Kew, England , for providing the pollen 

mate rial. Thanks are also due to Dr. P. K. K. Nair. 

for his kind advice and suggestions. 
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RAPID DETECTION OF 11'.'DOLE COMPOUNDS 
WITH EHRLICH'S REAGENT 

EHRLICH'S reagent l consisting of all acidic solution 
of ptlra dimethyl aminobenzaldchYde ( PDAB ) has 

been employed for the quantitative estimation of 

"arious aromatic compounds2-4. Dl:ring the studies 

re la ting to rhe enumeration of soil and rhizospheJ:e 

microflo ra producing indole acetic acid, it is observed 

that a 10% w/v solution of PDAB in perchloric acid 

:eacrs with ludole acetic acid forming a pink colour 

Instantaneous ly. The colGur complex is stable fo r 10 min' 

shows an absorption maximum at 565 mIL and "'iv~ 
linearity with concentration in the range: of 2-6~ 111j. 
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For dettrminations. 4 ml of the PDAB reagent is 
.Jded to 1 ml of an aqueous solution containing indole 
.l({:tic acid and the intensity of the coloured complex 

ured at 565 mI'. The method is superior to the 
,nvenrional salkowsky:' in rapidity, but is non­

,pecific for indole acetic acid. The reagent forms 
olour complex with indole (A m" 43 0 nw ) . i,l('ole 

.seeric acid (A m:tx 565 m,u. ), indole pyruvic acid 
(X m 1 S60 ffi/J-) , indole propionic acid (\" , 585 !OI-'), 
mdole butyric acid (A ,,,:t x 570 mIL ) and indole lactic 

acid (X In" 580 Jll)L). 

Bacterial metabolism of tryptophan is characteristic 
,j its degradation to indole and pyruvic acid with the 
lilxration of ammonia. Micro-organisms can as well 
:'reakJown rhe sick chain of rryptop:,an forming 
,n.lolt pyruvic acid and indole acetic acid. The classi­
al method employed for qualitative detection of indole 
.' the Kovac's testr.. employed for the classification of 
tl librm bam·ria l . The indole acetic acid and indole 

pyruvic aod however do not respond to Kovac's re­
" emo. The modified PDAB reagent in perchloric acid 
nul' be used for the qualitative detection of the diffe­
;tnt substituted indole compounds including indole 
H tic acid and indole pyruvic acid. Detection of indole 
,(('tic acid with the Salkowsky reagentG is time wn­
uming while indole- pyruvic acid poorly responds to 

he reagent. 
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STIGM4.TIC EXTRACTS OF CHl.OROPHYTUM 
HEYNEANUM ENHANCE IN VITRO 


GERMINATION OF C. MALABARICUM 

POLLEN GRAINS 


!'ilro germination requirements of pollen grain, 
my. The polien of some species are able to g~rminat(" 

other cases, pollen grains easily germinate in l / ifJO hUl 

fail to do so in culture media. Addition of stigmas to 

the culture medium mal' ini'iate pollen gormination 
under such eire. ms ·a r. ces I. As for in. 1/ivo germinatioo, 
stigmas generally supporc development of functional 
pollen of the same species but not of alien species~. 

However, we found that the pollen of Cbloroph~,tlm; 

malahariwlH, although ine rt on its own stigma, ger . 

minated easily on the stigma of C. be,'lIearlltm. 

Furthermore, stigmatic extracts of C. beyneat/u·m, 

aJded to culture medium, brought about marked 
improvement in the rate of pollen germination of the 

other species. 

C. bIJ)'lleanll1ll is male fertile with an average 
m vi/I'o germination of 90 % The other species. 
C. maiaharicllnt, bears shore styleci 1"0tally male sterile 
as well as long seyled partially sterile flowers with an 
aV(Tage of 30 % germination ill vi/roo Only ehe la'.ter 
type of flowers of this species was used in this srudy. 
As in other plants, Cbloropbytmn also shows flower 
to flower and even antber to anther variations in pollen 
germination. Discrepancies on this account have been 
minimised by mlxwg pollen grains from 10-~5 

flowers aod taking samples from the same mixture. 

11) IJitlO .germinarion was studied under laboraton­
and also field conditions. Germination was checked 
2-3 br after pollination by viewing unstained an,! 
cotron blue-stained stigmas under the microscope. 
Post-pollinated stigmas were also observed periodicaliy 

. up 	to 12 hr to study the development of pollen rubes. 

The standard medium COl)taWtng sugar, calcium 
and boric acid was used as controls and for trials 
ethanolic or distilled water extraCts of twenty stigmas 
prepared according to the method of Namboodiri and 
Tara:l were added r0 the medium. Two-dimensional 
chr;.'matograms of the stigmatic extracts with BA\'{f 

and Acctic Acid as solvent systems were developed 
and spOt tests were conducted according to ~tandard 

techniques. 

A summary of pollen germination percenta!~es under 
various conditions is given in Table I. C. he"1IeaIl1J1II 

pollen germinate in standard medium in the range 
of 80-96 % . Addition of alcohol to the medium 
inhibits the rate of germination by as much as 30«;,. 
No signifi cant effect 00 the rate of in. vitro germination 
o ~curred wirh the addition of seigmatic extracts-­
either of its own or that of C. -mal.abaricfl1n-ro the 
medium. 

The ill vitro rate of germination of C. "/I1(/labariclI1Il 

• is 	 relatively low (20-35 %) . As in C. be"llIJaIl1J1U , 

disrilkd water while a number of otbers requir('~ alcohol has an inhibitory effeCt on ill I/itro pollen 
simple or mineral supplemented sligar solutions. Tn germination of this species. Pollen of C. malabarlcu1!l 
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