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4. HETEROSPORY AND SEED HABIL

&1 INTRODUCTION -

Heterospory refers to the production of twovhnﬁd:‘ :)f :};3:;:(’:: C;}‘%’g:_ rf::;]r:t
The fwa Linds of spores differ in structure as well < . : . o
\\_“:’:k:'{:; ::i!:rospores and they are produced 1(1)1r larfrcmneug,:gb(,r in
ﬁ;imwsporam:ia: while the bigger spores are calle:d _11;15% o ‘jl:\om
and they are produced in small numt?er rangerg riomfunction i the
megasporangium. The spores show differentiation In dev.elo _Tt,g%
develops into the male gametophyte, whereas the megaspore ps into th,

female gametophyte. Thus heterospory is associated with sexual differ enﬁatiOLQf
s 3 podimes T v

gametophvtes, Heterospory is noticed in a few pteridophytes. They arg Selaginella,
Isoeies, Siviitis, Marsilea, Pilularia, Regnellidium, Salvinia, and Az?lla. Hetero.spmy
existed in fossil pteridophytes such as Calamostachys, Archaeopteris, Sta'uro.pterzs and
Levidocerron. This condition was initiated along several distinct phyletic lines,

Heterospory is of considerable interest because it has a bearing on th,
evolution of seed. It is thought that seed plants were derived from heterosporoys
plants. Heterospory brings in a new type of gametophyte that is endosporic which
is 2 biological advancement over exosporic gametophyte of homosporous plants.

42 ORIGIN OF HETEROSPORY

Heterospory is probably derived from the homosporous condition. Evidence

from fossil pteridophytes indicate that heterospory of an advanced level was at.
tained by them.

_—1_3ar?-1_ipphytorz belongipg to upper Devonian period attained for the first time 2
free-3poring heterospory._Pree-gpqring heterospory refers to a stage in which spores

I ' i
re duc;oiez:ﬁ::egi 51tself the number of megaspores is smal] pointing a gradusl
i tobone [1°83SPOTe (S. rupestris). This indicates that 2
e well nourished ;moer of sp ores has taken place til] and finall
| Spore is the sole produict of each megasporangium y

. 1
a singic
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xl paCTORS THAT INDUCE HETEROSPORY |

heterospory has

,ohotanical ai e

paled 8l and EXperimental evidene .
idences confirm that i

er autrition:

o to disintegration
oo d‘\‘bqp)‘\’l‘d llm’(’ l; (m”\ n~f] Spores 5o that surviving spores have bett s
;:‘“nlﬂ' ;\ (‘]Qlt)) S(udivd lh:’ _| ‘l"n"\dl('d f;(vlng""(,”n pr()dl_l(‘_(ld ()nly micrnsporangia'
’ influence of nutritional and environmental factors o0

gttt y fO at o

\ faréi ‘.-‘:, 1‘11“‘: l""\\:‘?‘l\: :-n‘hl treatment of Sporocarp of Marsilea resulted in pmduc-
on © b fer f wm;: ‘ll]‘ s and the megaspores. When such plants Were allowe
0 “:"‘\\\v nmt ¢ 1(‘““ \ a ; ¢ conditions, the remaining and surviving microspores
‘.,\l.\t‘t“‘\d up «1: . l)'u (1]L9s their normal size. The largest of these in 5iz€ resembled tl?e
negas ore. T ‘70) observed that in the megasporangium of Marsilea certain
nu“f““yws nccul.nulla lL.‘ plastid like cytoplasmic organelles morée than others- This
‘“l“\g.w}?k)“?"'yte is distinct from others. During meiosis, the factor responsible for
ot qulation of thcse‘ organelles is passed on to one spore and the other spores
:\bO"- prooks (1971) indicated that the formation of megasporangia ;s under the
control of ethylene. These experiments confirm that nutritional and environmetItal

factors possibly influence the development of heterospory.

J IMPORTANCE OF HETEROSPORY

5.3 Boinalbdiek

In homosporous pteridophytes the spores germinate on the soil producing the
jected to the

metophytes. The gametophyte leads an independent life. So it is sub
external environment. More over it has to support the developing embry© by
supplying nutrition until the embryo establishes itself as young sporOPhyte- There
1re advantages in heterospory. They are:

(1) Female gametophyte develops within the large megaspore and
ishment from the food made by the sporophyte.

derives

nou
(2) It is not exposed to the external environment.
(3) The embryo is also saved of the problem of independent life as it is well

protected by the wall of the sporangium and is assured of continuous food supply-

-
. L

(45 | SEED HABIT

Bower (1917) considered that ‘heterospory is the first evolutionary step

towards the establishment of seed habit. Heterospory is probably derived from
homospory due to changes in nutritive_relationships. The eyolutionarj stages
leading to the development of seed habitare:; =~ . 4

1. Prodiiction of two different kinds of spores (bwm')f
ber of megaspores to a single megaspore within the

2. Reduction in the num
megasporangium.

. Retention of the megaspore within the megasporangium.

. Development of female gametophyte within the megaspore.

Fertilization of the egg and formation of embryo in situ.

. Elaboration of the apex of megasporangium for receiving the microspore.

- Formation of integuments with a micropyle.

\10\_01.:50.)
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Seed habit is a landmark in the evolution of vascular plants. .E;has brq;,.%
biological advantages favourable for increased precision in the est.abl.h mentiot Ne
individuals. The seed habit was also initiated on several th letic ll.nes'. .It IS qu;
evident in fossil Lycopodiales such as Lepidocarpon and is called mc’lplednt Se
habit. The megasporangium retained a megaspore. It was c‘;‘f_f hb?-'
integument leaving a micropylar slit. The nearest approach :;1 EEELR e abx.g»
present in Selaginella . It shows heterospory. The megaspore hia }1’ §€TMinates y;
in the megasporangium. There is reduction tc3 one functlona. megté;spore |
rupestris). In Selaginella rupestris the embryo maintains connection wi - the pl,
until it develops root and cotyledons (Vivipary). However there is no s.
formation in Selaginella due to lack of the following characters :

1. There is no integument for the megasporangium.,
2. The retention of the megaspore within the megasporangium has not he

3. There is a lack of resting period after the development of the embryo.

The essential point in the seed habit is the retention of megaspore within ¢
tissues of the parent plant after fertilization. This is follow
independence with regard to the
supply of nutrition to the emb

ed by higher degree:
process of fertilization and ensuring continuo:

‘

: Ty0 upto an advanced age by the parent plant. The
are the important steps in the establishment of Land flora

Shhotnet.
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