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ABSTRACT 

This study is based on observations made during spore germination and gametophytc devcloproene in Pleris crelica under varying concentrations of sugars as also under varying light intensitics. It is obscrved thsd the germination of spore was quicker in sugars as compared to that in 1% Knop's solution. It is found the the most cffective chemical was 1% d-glucose solution. In sucrose solution (concentration up to 2%) cells of the gametophytes at the filamentous stage increased considerably in length, wher2as cell division rate was rctarde in solution of concentration higher than 1% to 2%. The chloroplast per cell becomes scanty ultimately perishing in higher concentrations. The gametophytes grown in 3% lactose solution get a vcrtical division on the tlird day, subsequently no further divisions Occur. The optimum light intensity lor normal germiination was 600 ft c., but in light intensities of 500-400 ft c. the germination of spores was delayed by 4-10 days. The ganetophytc whieh never assumed its characteristic cordate shape remaincd much clongated and filamentous. 

INTRODUCTION 

The cffect of various sugars in difcrent concentrations ranging from l to 5% and the 
c ffect of varied light intensities on thc devclopment of gametophytes in Pleris cretica were 
observed. HurEL-Py (1955) studied the effect of some sugars on the developmcnt of prc- thallus of Alsophila australis. CouRBET (1957) studied the effect of various pentose and 
hexose sugars on the germination of spores and development of prothallus of Alhyrium filix- foemina. WHITTIER AND STEEVES (1960) studied the induction of apogamy by higher con- 
centration of sugars in the nutrient medium in gametophytes of Bracken fern. The resulrs 
of HUREL-Py (1955) and CoURBET (1957) are mutually contradictory. We, therefore, 
wanted to confirm the exact role of sugars on the growth and development of game tophytes 
of Pteris cretica, a plant easily available in the garden. 

We carefully observed the effects of lactose, glucose and sucrose as also the effect of 

various light intensities on the germination of spores and development of gametophytes of 
P. cretica, and the results obtained by us were in gencral agreement with those of CouRBET 

(1957). 

MATERIAL AND METHODDS 

Spores of P. crctica were collected from the fernary of Luckno University, TotanyN 

Department. The spores were taken out from sporangia and allowed to germinate 

autoclaved petridishes (sterilized). After their germination the y were transleree to 

ifterent media containing lactosc, d-glucose and sucrose in concentrations varying ron 

tO % in separate dishes. They were also grown nder varicd light inlensities rangu 

from 400 to 600 ft c. These expcrimcnts were carricd out at roonm tempCrature 2 C). 
(26- 

3oth experimcntal as well as controllcd culture (=Knop's soltion without sugas 
54 
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were kept under identical conditions. For every stage of development Camera lucida.cdras
were made. A mean of 10 gametophytes of each stage was taken as a unit. drawings 
OBSERVATIONS 

The observations noted in Table 1 show that the germinatuon ot spores is generall.. 

hastened in sugars and is quickest in 1% glucose. No germination occurs in 59% la 
The maximum ratio of length/breadth of cells of the gametophv 

was observed in 2% sucrose where the game tophytes become abnormally clongated com 
parcd to the cultured ones (see Histogram). Chloroplasts become scanty and get irregular 

te 
tose and 5% sucrose. 

om- 

..FOURTH-DAY. 40 ..THIRD-DAY.. .. SECOND-DAY, 

30 

20 

KNOP 
LACTOSE SEOUENCE OF 1,2,3 7 soLUTION GLUcoSE 
suCROSE 

Histogram 1. 

distributed, i.e. they aggregated at some points in gametophytic filaments in the cultures 

containing sugars; furthermore, chloroplasts are totally absent from the basal cells of such 
gametophytes.

The rhizoids are fewer in number in gametophytes grown in sugars as compared to 
those grown in pure controls. 

Vertical division of the apical cell occurred only in gametophytes grown in 2% 3%lactose and in 1%,2% glucose while in the rest, the gametophytes generally perished after 4 to 5 days of germination. 
Gametophytes continued to grow and assumed cordate shape in cultures with 1 to 2% glucose but no sex organs were produced even after 60 days when the gametophytes started distintegrating. 
The germination of spores delayed by 4-10 days in light intensities of 500, 400 ft C The entire development pattern is thrown off the balance and the gametophyte nev assumes the characteristic cordate shape. It is narrow and much elongated. The co arc also narrow and elongated; the number of chloroplasts reduced progressively and lti 
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mately the gamctophytes pcrishcd. In the light intcnsity of 600 ft c., thec gamctophytes er normal and at maturity produced organs. 

DISCUSSION 

Obscrvation made on the gamctoplhyte dcvelopment in diflcrent sugars with varyin conccntrations rCvcals that genCrally sugars abovc 2%, concentration arc inhibitory and 

30 lactosc inhibits growth 3 days alter germination. However, 2%, conccntration shOws 

that cell elongatiOn is quick but cell division activity is minimum as thc gametophyTes never grow beyond 5-6 celled stage. 

In 1, sucrosc tlhe cell elongation is highest but ccll division activity is minimun. 
However, in T% glucosc cell docs not clongate much though the cell division is normal. 

The gamctophyte assumes cordate shape but sex organs arc not formed. 
One can assume that sugars help in carbohydrate mc tabolism lcading to ccll elonga- 

tion but cell division activity gets inhibited except in certain concentrations of glucose. 
CoURBET (1957) studicd the influencc of several sugars on the germination of spores 

of Athyrium filix-foemina. Among the pentose sugars, d-ribose and 1-arabinose completely 
blocked germination and d-xylose and l-xylose were inhibitory above 0.01%. The hexose, 
-rhamnose and galactose were inhibitory, but d-mannose did not affect germina.tion uP 
to 0.1% 

tion. HuREL-Py (1955) reported that 1% glucose and fructose solutions inhibited germi 
nation of Alsophila australis spores. 

WHITTIER AND STEEVES (1960) reported that optimum concentration for the apoga- 
mous development of sporophyte in Pleridium aquilinum gametophytes was 2.5% glucose. 
Prothalli grown in the absence of glucose, which have only their photosynthate as an energy 
source, produced no apogamous structure. 

would consequently seem to be asS a respiratory substrate which in some way favoured the 
induction of apogamy. We have, however, failed to get any apogamous sporophytes in 
P. cretica at the concentration mentioned by WHITTIER AND STEEves (1960), or even in 

higher concentration of glucose over considerable time 

Surprisingly d-glucose up to 2%and d-fructose up to 4% promoted germina- 

They concluded that the role of sugars 

Our results tend to support the 
work of CoURBET. 

Experiments carried out with different light sources show that light intensitiy of 600 
ft c is required for the development of gametophyte to reach maturity. Light of leser 

intensity inhibits normal development. 
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