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a. GNETUM

,‘\51FMHIC I’QSIT]ON
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pivision - G_\“mnmpcnmw
Class - Gnutnpsidn
Order . Gnetales
Family . Gnetaceae
Genus - Gnetum

Fig. 4-1 : Gnetum gnemon - Sporophytic plant body

42 | DISTRIBUTION

The genus includes 40 species, which are confined to the tropical rain forests
of A'mazon basin, West Africa, India, South China and Malaysia. Most of the
SP"FIES are endemic within the areas of their distribution. Gnetum species are not
“ailable in North America, Europe and Australia.

Gnetum  is represented in India by 5 species. Of these G. ula is most

ic;’mnmnly found in Western Ghats, G. contractum in Southern India, and G. gnemon

-
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. GYMNOSPE
¢ Gnetum gnemon : The plants are small trees or shrubs, The branche
troopiog and bear elliptical leaves, They turn vellow
NS AN t o T

grey on drying. The P
prow on Khasi, Assam, Manipur and Jayanthi Hills,

(2} G contractum 1t is a scandent shrub, The male infloresence i
branched. The plants are found in Nilgiri hills of Tamilnadu and Travancoor hi
Kerala.

@) G.ula 2 1tis a woody climber. The stem be
are unisexual and simple.  The plants are found in m

Palni hills, Western Ghats, Orissa, Godavarj and
Andhra Pradesh.

ars swollen nodes, pj
oist places of Nilgir
Visakhapatnam distric

0

@) G. montanum
stems. Leaves turn black on dryi

branched. Tt grows in Assam, Sikkim, Burma, Manipur
Andhra Pradesh.

) G. latifolium ; The plants are Woody climbers with dark green le
Leaves turn black and brown on dryj

8 - Male infloresence is once branche
occurs in Nicobar and Anadman Islands

4-3 | EXTERNAL CHARACTERS ‘

The plant body of Gnetym resembles ve

that of angiosperms, Particularly dicotyledons. The Sporophyte is different
into root, stem and leaves,

Majority of the Species of Gnetum a
G. latifolium, G, montana),

1. Root: It is profusely branched grow very d
This is soon replaced by adventitious roots,

oots of unlimited gro
The joint consists of

; Prominent joints.
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| GNETUM
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[

ons, one above he
I ,m.\rt‘ﬂk‘d by an annulay
\:;,otll\d and appear like bone

\'_1_”:‘”;.)1';{(75. In G. Shemon, dl;tllr\
3, Leaves : Leaves ape r

n\‘(‘h:
X and the other below the node, and H1¢ two are
.l‘ "OOVe - ot .t
TO0Ve, Internodes break at these joints 48 fall tO ¥~
a
Such a phenomenon is very Pf minent !

(‘“(‘h(‘_&, are ()r uu. Same t‘.r‘(..‘
)t

also 5 . eagr oMLY
of two kinds. The scale leaves tha! oceur O

the long shoots; and ¢ .
“‘ - ‘ . ¢ 1({ ‘hl-\ r()l]agu l(‘]\'(“-} ” t are l e 111 an {‘ﬂ',\v_‘\‘;;!.‘ and
h\ﬂ».ﬂt manner on H\L‘ d“"n'f l aves that are borne 1« rEe ThaV
¥ 1 art shoots. The foliage leave: bear wiflary buds.
»scmbh’ dl‘“t}'lt’dohous leaves i . R A - S mation
¢S In ha\’ll’lg a L‘T(\éld lamina and ;_"‘.,.k.:‘,‘!“[,._; venat:
ina.

.

.3 INTERNAL STRUCTURE

Root: Ther
'(f\)llmost cir I?Ot " sembles a dicot root in its prim
rm.)t & L‘q ~ortex cular in outline in a transection and is
_:,uiermxt, LtL 11 X ‘and stele. The epidermis is single layer
out roo 1:11rs. The cortex is multi layered and par
g .
grains. Groups of sclerenchymatous cells

give

filled with star
olls. A single layered endodermis followed by a multila
central vascular cylinder. The vascular cylinder is di -
rch. The primary xylem consists of trachei
indistinct after secondary growth. Phloem consists of sievetu
\fudullary rays are broad and parenchymatous.

L
the

gxa

Secondary grow
of cambium are forme
groups. These arcs join to fo
is composed of trach
slongated cells with tap

ey are stipulate, shortly petiolate i
e o Y petiolate with simple, entire and coriace

ous lami!

ary structure. The young
d di’r’fercmkafed m:.o
ed and some of the cells
enchyn'latous. The cells ”
occur amot Ce

ed pericycle,
or triarch, 1a

g the mrh' v
Se}‘\,}f&{&.\’

dial and

pecomes

y er

easels. 1t

ds and a few V
d pare

1
~ehyma.
bes an nchy

Root haif

Endodermls

Z- pericycle

3
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AL s Y (L3
i Ot XA

%
S

LR
a (B8 Q
BITSsZ S Protoxylem

th in root : The secondary growth is of normal type. Arcs
d internal to the phloem groups and external to the xviem
1 ’ ) LD A YIS
; rm a Tompiiete rlmg of cambium. The secondarv wvlem
eids, vessels and xylem parenchy - R Anien
4 )ma. rﬁC_' tracheids are

ATinge € e . N
ering ends and possess circular bordered ni '
f ¢ s on t";.‘ o
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seriate manner. But in

pMedullary rays lm.v
The phlm"m CcOnsis
the phle

bangential aint padiol walls. 1he pits are arranged in unl
vensdle the pite are moltiseriate with smaller diameters.
e secomdary sylem The ray cells are full of starch grains. 1T g
sleve volla apd phlgem parenchyma cells,  Unlike dl")-ﬁ"""""'j’“’wwﬁ St
igiates from different cells of the cambiam. Cork “"""h““n\ ‘:Lrouter side
witer et corbical layer, It produces phellem (cork) towards

phellodern Ges ondary cortex) fowards the inner side,

____ Perlderin

Fig. 4-4 ; Gnetum - T.8, of old root

(B) Stem 1 The primary structure of Gnetum stem is similar to that o
dicotyledonous stem, A transection of the young stem is more or less circular
outline and shows the following structure,

Btoms Cuticle

A

Innere

Ring of scleren
chymatous cells

_j_j - T.s. of young stem

G Scanned with OKEN Scanner



4

™ I
,6() Epidermis : | - e
i 1 V] 81 CONgicte - — e ——— A ——_" e 'y
flate outgrowths, 71, i]“»l‘,[g of a single layer of rectangular cells which ?ea-lr
i ¢ cuticle is thick. The continuity of the epidermls ?

P , the or
:ﬂ (‘-'ff“l’u‘d by the presence of sunken stomat
’H p i * ala

i) Cortex : The cortey jg : ‘

yuter cortex is madcnox 15 usually differentiated into three distinct region®
o ;nplaslﬁ. The n\iddlup Of 57 layers of polygonal cells which contain ™ y
plordr ' He cortex ig i
( 4ly @ ) s composed of a few layers ©

actly arran ed pare P of a y
l.o] 1 yac '1?;10 innc{l;' ZOII]C TCI]Cl.\)’ma Ce“S. Many fibrOUS Cel]s are a]so preS ve

consists of 2-5 layers of thick walled cells. These cells i

gion:
°p

Jed or un-branched pit : e
hrmu-] Pit canals in their walls. This region is © rred

g Of spicular cells.

ften refe
(iii) Endodermis and pericycle ; These two layers are not clearly defin ed in

oung stems.

AL
6

m

‘ Third ring ]V.B.
g

second rin

First ring of vascular

///6
==&
=X

b

: (E“;jg bundles
Pith
Phloem
Xylem .
Camblium

Fig. 46 : T.s. of old stem Gnetum ula

(iv) Vascular tissues : The vascular cylinder consists of 20 - 24 Pl'imag'l
vascular bundles arranged in a ring. The bundles are conjoint, collateral, endar

and open. They are separated from one another by broad parenchymatous

medullary rays. The xylem consists of both tracheids and vessels. Xylem fibres are
ts of sieve cells and

absent and xylem parenchyma is scanty. Primary phloem consis
phloem parenchyma. The xylem and phloem are separated by cambium.

(v) Pith : A parenchymatous pith is present in the centre of the stem. The
cells are polygonal in out line. Laticiferous elements are seen in pith as well in

cortex.

Secondary growth in the stem : Secondary growth is of normal type in trees
and shrubs (e.g. G. gnemon). Cambium ring is formed in the usual manner which

cuts off secondary phloem towards the outerside and secondary xylem towards the
Mnerside. The amount of xylem formed is much more than the phloem. Th

Primary phloem is crushed due to the pressure of the secondary vascul . e
They appear as arc like areas over the secondary vascular tissues, ar tissues,

. A phellogen or cork cambium arises in the h
. ’-hlrd or fourth ye-ar Of the ng\\'th of the Stem, It progs::;epr?riadl. reg]on during ;
) - .7 = R , ~ erm on the -
' outside
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. GYMNOSPE
by Gl ared G afranem, due to unequal meristematic activity of the phello
111 L. i g ool yu LRI ' . ’ N
slande of sclevenchyenatous cells and thin walled cells become embedded i

ceondary yylem consists of three types of elements viz, trac.helds,'
parenchyma and vessels. Tracheids have circular borderde.d pits which
:,-:w-sm(. o arrangement on the tangential as well as radial walls. X
parenchvina consists of iving thin walled cells. Vessels are elongat‘.ed cells
penng ends They show one or two rows of small round perforations on
end walls. Such a condition simulates the vessels in angiosperms. In Gitetum
vessels develop from tracheids whose end walls have a m.lmber of bordered'
The closed bordered pits increased in size, followed by dlsappear‘ance (?f i
lamelia and torus, thus forming a single large perforation.-.However in angiospe
the vessels with a single perforation are formed by the dlsapPearance 'Of bars f
pertorations of scalariforn type of pitting. There is thus, a difference in the
of development of vessels in angiosperms and Gnetum. Secondary phloem con
obsieve tubes and phloem parenchyma. The companion cells are a]foget]]w:?r ab.
The secondary medullary rays are multiseriate, broad and of considerable hej
The cells A!‘L‘- radially elongated and some of them contain crvztals of cale
oxalate. ,

Anomalous secondary growth : Climbing species (G. africanum. G.uia) s
anomalous secondary growth. The fascicular cambium cacses to function aiter
first vascular ring is formed. Several rings of cambia develop from success;
deeper layers in the cortex. These cambial rings are eccentric. They cut
«:cut:ndaz-}f phloem and xylem outward and inward respectively. Due to
formation of medullary rays in the secondary tissue, distinct wedge - sha
vascular bundles appear. When the first ring of cambium becomes non - functio
4 second ring appears outside it and produces secondary tissues in similar man
In this way several rings of secondary vascular tissues are formed.

Some times the rings may remain incomplete,
of the growth rings. The growth rings should not

angiosperms.

— O

(C) Leaf : The leaves of Gne

not only in their general appearance, texture and venation but also in the inte

structure. The leaves are dorsiventra] with reticulate venation, A transverse sec
of the leaf shows epidermis, mesophyll and vascular region.
11

¢ upper and lower surfaces of the leaf are cov

femmis. | he epidermal cells are undulating, The upper
WErof cuticle. Stomata are confined to the lower

IOG. gnicmon) or haplochelic type (G. ula).

ered by a single laye
epidermis is covered
epidermis, Stomata

1S of distinct palisade and spongy parenchyma.

ayer of elongated cells, rich in chloroplasts.
0sely arranged and lobed cells. In the mid -
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4 B e

o the parenchymg ¢

i €
o 8 are

P ! crloretde : ) ) ) ’

1 od sclereids w . YT polye . P
pche : ith hg”‘“t‘d e fonal and compactly arranged
o of the leal. Latex tyheg ' Walls ' '
e . angd hb]‘v\

ccurin the spongy tissue on the abaX!
> ate also present in the mesophyll.

Palisade layer

A Upper epidermis

—— -
-~ -
&3

Y

J

> {
Laower ep!slerm!a

~—3 & Q. ' N3 2~
3 3:5:'.”3' .\32. Ao2dest
A2 O X SR SV 0868

oy G S s
Spongy S 2
tissue 7 *‘g.

Stone cells S
Sciereids Phloem

epidermis

Fig. 47 : Gnetum- T s. of leaf

The mid -rib consists of a number of vascular bundles, arranged in the form an
-rc. Vascular bundles are conjoint, collateral and endarch. The xylem faces
ypwards (adaxial) and phloem downward (abaxial). Each vascular bundle is
rrounded by a sheath of thick walled cells. Xylem consists of tracheids, vessels
and xylem parenchyma. The phloem is composed of sieve cells and phloem
sarenchyma arranged in distinct files. Thick walled pitted cells form a patch
sutside the phloem (G. ula). Transfusion tissue is present in the petiole intermixed

'with the vascular bundles.

45 REPRODUCTION |

All the species of Gnetum are dioecious. The reproductive organs of Gnetum,
often referred to as flowers, are organised into cones or strobili. These strobili are
organised into well - defined compound strobili or inflorescences, which are usually
vanicles. Inflorescences are usually axillay in position, but terminal inflorescences
ate also not uncommon. The inflorescene consists of a stout long axis, bearing
several flowers. The flowers arise in the axils of decussate pairs of bracts. The
bracts are connate throughout their length and forming a cup-like collar which
Surrounds the axis.

There are 10 - 25 collars in each strobilus. They lie very close to each other

se of the suppression of inter _n_odes. As the leaves fall off before the strobil

p, the branches bearing strobili are leaf less.
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v Sigle givobeies

. 2 g ’ F 1 el connate |
® ke SToDeims has 2 short sfout axis arising I e 08 Shpme Y

e Fams e devaded oo es 3 mternodes. At ﬁ?‘f} —;’)(jﬂ“ 8 ?2‘:." G{ "1‘:{:‘:
wracts are borme. These bracts are fused along their margins "
shaped structure amound the 2us. Thes cup like structure is cilled fac epule o
collar Each cone possess 10-25 collars. In the axil of each ooflar, there are ser
male Sowers arranged in 3 - 6 whorls. In each whorl, there will oy whel

Sowers (I5-311 In some cases, just above the male flowers, iy

oo o -y = - 82000 2@ o0 cm'ﬂw" e
AT ! A O ovuiate how Lol ¥ i '3-‘.."4(,':’11&’ BV ‘—'j 4 qJ‘lg

b maturity it becomes lox collars "”-?;rate . e

Al

| Fig. 48 : Gretum- Stryctyre of
!A,)Pam;ie, (B) Male inflorescence(C)
Ml foners 4t the node, (D, F.)Single male flowers with

Fach male flower consists o

! ".;. th i"
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(’,N‘TUM 1 o
T qhe number of anth,, and the s _ _ o
gemonoides the stay bears T Mive sizes of the anther lobes s van o~
" x:.muuI'"'”"“““ rof -‘inﬂ'cc'r',4'1‘;."»:‘”:;;:”i"7 lobe. In G ;
r pevelopment of Microspora ) ;‘ ’ ( from two to four JET—
r !v”‘;»,,-mn;:inh- tYPe. In a v ‘h‘.g.!‘!m'w: 'r"""”"’""fn"-'”“ f e fus e v
:":‘;‘ Jistinguish below the ,11';“""7:‘,‘;:9':;" 1.‘:"!,;"'?',(;?;"1 H ’ 1'": e rise 10
‘."',Hi‘_'vllnl.u» .n'clm‘-pmium. ‘l]«,m:m(-rm ..‘,M]',\,-,d”‘,)w ", :.. %h 3yvade
:'i‘!,\ an outer layer of Primary ]'f.?rzé-/,yj ,.(.;;: ;ir:'(;—r;;]f .thqr ﬂ?d‘: , s orlls
| L - AV y ' " ' d ¢ NNer 1aver o SFvres "
e arietal layer, ~h"v. Periclinal divisions, gives r:=.1~l€;'13“\«;,3§] Jayer towards Outsice
" seath the epidermis of the another lobe s m}’;m": T sowards inside The
:\.‘” l'\“‘!' }’]"y l\.m:'n‘nw two ’(’,\’(‘I’L‘d at ferlain ,}-‘ila‘("(‘S.‘ ) The _;;'w(if‘";if'.f‘,Li Ceus
adergo @ few divisions to form the microspore mother cells. T?‘TE."" contain dense
el S ITIES

Y Slasmic contents a1 . tain
.\g\\lald.\l‘nl . nts and distinct nuclei. At this time the tapetal cells bec
Lpspicuous with dense cy
e

. o 2 el
" \ toplasmic contents. They become bi-nuciest® Yy
.‘mllimlclcato). The nuclej may fuse and become polyplo 4 The wall layers hecome
mpressed due to the pressure of the enlarging spore mother cells. Now £ spot
gother cells undergo meiosis and form isobilateral, decussate o tetrahedsa. “:;
s haploid microspores. The microspores enlarge and become free after Breaking
4
mginal mother cell wall. The microspores are uni-nucleate.
Archesporial

{rairciy

Sporogenous
cells

Fig. 4:9 : Gneturm - Stages in the development of microsporangium
As the mother cells are undergoing meiosis, the wall cells and tapetal cells
start degenerating. The anthers dehisce by longi- tudinal slits to release pollen
grains.

5 2Male gametophyte :
stage of the male gametophyte
by a thick and spiny exine an
the three celled stage- There is
ucle.

'1-(i) Pearson (1914) studied the developm.ent Of r.nale gametophWe in G. gnemon
id G. africanum. The microspore Elil(z}l:: first C?Wldes into two <‘iaughter nuclei;
Me of these nuclei devides again 50 14 ee nuclei are formed, which lie free in the

The microspore (pollen grain) represents the earliest
It is roughly spherical, uninucleate and is enveloped
d a thin and smooth intine. Microspores are shed at
difference of opinion as to the nature of these three
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g QYMNOgp

wbaesr These noclet ave called peathatlinl wuclens, ‘\'t'm‘NfH'f'a' i ley
.‘\',: ‘ ‘ ,, At this stage pollen gratnee are celeased and Tuethes dovig,
, " .'"\\'.;,\ the pollen chamber. The exine raptures and intine PHOWE into g
‘ :' tube nuclens maggrates test into the pollen tube H'w prnerative g
:\\‘\.\\ et mrrounded by a distinet cell membrane and torm the penerative
alwp .;\zw;..n_m m to the pollen tube and later divides into two unequal male

g
Che prothalial nucleus remaims within the pollen grain

(i) However, some workers like Phomprion (1916) believ
prothallial cell in the male pametophvte, The flest div
nucious gives mise W a tube nnclens and
nucleus later divides to form a stalk cell
o the pollen tube, where it div

¢ that there
inton of the micg
ayeneratioe muclens, The peng
and a body eell, The body cell mi
ides o form two male cells,

(1) Negi and Madhulatha (1957) abserved that in both ¢,
the first division of the microspore nucleus vesulted in the formation of a
lenticular prothallial cell and a large antheridial cell, The antheridial cell divi
torm a generative cell and a tube nucleus, The generative cell together wi
tube nucleus migrates in to the pollen tube, In the pollen tube, the generati
produces two male gametes, The stalk cell and body cell are not formed,

Further growth of male gametophyte take

la and (;, 7

8 place after pollination,

Mature pollen Prothallial cell ...
grain

Exine Antherldial cell

Intine

A
4 Prothalllal
' cell B
; Tube
' nucleus
Yy Generative
cell

D Prothalllal

Prathalllal Sl
cell
Generatlve
Proth;lllal n:::» Prothalllal F cell
ce| eus cell
Tube
@ Male cells nucleus
®
H .
K
pment of male gametophyte
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3 jar. Al the ovules develop i ! ' : L antly (e
Y L ‘ R Uihe same rate initiaily, but st
~,""“‘ \ of most of the ovules is arpeated iy Wie to mat (e
P . rested and only a tew are abie s '
o n rhe ovules mav not develop i M N
Y 2 ! the uppermost gpliats Wy o
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D
Fig. 411 : Gnelum- Female strobilus and development of ovule
0 sac,

(A) Female strobilus, (B-E) Stages in the development of ovule and embry
(F) Tetrasporic embryo sac

Female flower : Each female flower is represented by a single ovule. The
al mass of cells called the nucellus. The nuacellus 18

ovule consists of a centra
lope grows beyond the middle one

arrounded by three envelopes. The innerenve
and forms a narrow and cylindrical tube called the micropylar canal or the style.

The outermost envelope is called the perianth, the middle is designated as the
outer integument, whereas the innermost is called the inner integument. The
iner integument is fused with the nucleus in its lower part and is free above.
Stomata are formed in the cpidermnl layer of outer two envelopes only. The outer
awelope or the perianth bocomes thick and fleshy in the seed. The middle envelope
‘forms the stony layer. A rudimentary pollen chamber is present at the apex of the
Mucellar apex. Nucellar peak is absent. The nucellus encloses the female
lgamemphyte. Archegonia aré absent. One or more nuclei become lal‘ger at the

tophyte and act as egg nuclei. e

i?"%pylar end of the female game
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The cells of the nucleus lying below the female gametophyte divide to g, =
fan-shaped tissue made up of several rows of cells. This tissue wWas nam, N
pavement tissue by Coulter (1908). This tissue is later absorbed.

Fig 4.12: LS. of ovule of a Gnetum sp

Morphological nature of the envelope : The morphological nature of f
envdopeoftheovuleislongdebalndandseveralviewshavebeenputforw o
from time to time. Some of these views are as follows.

1. Van Tieghem (1869) suggested that the outer envelope is equivalent to &
ovmym:ammmm«mtoovary;and&\eixmtwoenvelops epres
the two integuments of the ovule.

2. rger (1872) -
m ﬂ\oug}\t&tat&\e&ueemvelopesmfomwdbyﬂle
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pew & ’ 4 1 e ihe ™ el
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. femprd?d 4 I haed S P
— urth enyved ! e aswad b 4 . ~n i
,7,.,1 pa JOREL € Hope s st wrved b grow W P s a'...e
ad SO 2 o7q — § Pat oy ey —
v s . ¥ Ty Ve e snaddle and mguesy SPVESTY
» Brew = » idle and mPET =T
— - - ) L e < tha - - | g
puervations, she regarded g 2 as the micropylar tube. Basing o e
- (34 ; i y ] e - 5 o -
' 0 4 g P
vy aries DECATEE

L) 4 . FoNpRT——
4 thell Capad ity o fom and middle envelopes a8 OVE

m aéet

ngelopmfm of

|  entite gt ::‘_v::-':;%a:::,'i:.’.nvum . Four to ten ovulaf pfi',“‘ia
"‘:;.:;I,}:Uj., The ovular F’Smf:’rzj“‘..,;v:-,; “"’ of Sirf below each collar of the €5 of
" sround which the three s K B divides w form 2 =
f.i.‘.;v_-’r- The outer ‘m\d”p(" dw . ;”P‘"- ‘d‘»f"a".'l"rp one after the other i 2 Moem
oot i oy e s o e e

1.0e, often called peri mly the inner one is the integi* ment. The o

L'.‘-"‘",Pc , perianth, gets thickened and some what succulent
ottty ﬂ\E ih)rd envelope is fused with the nucleus .in the b;sai region, but is free
i the gpper region fm.d grows into a Jong micropylar tube or style.

The nucellus is well developed and quite massive. The female gametophy®=
gevelops from the cells of the nucellus. At the time of formaBon of inner meb?e
24 uchespoml cells are differen- tizted in hypodermal region of the nucellus- The
ardTeSPO“al cells divide periclinally to form outer primary parietal cells and innet
sporogenous ce}ls. The nucellar epidermis and the parietzl c2lls divide repeztedy

o form 2 massive nucellar tissue above the spoToOgenous cells. Asa t, the
,—?orogerwus cells become deep sezted in the nucleus.

The sporogenous cells divide to form 8 - 12 megaspore mother cells- Each
megaspore mother cell undergo meiosis to form four nuclel which are not sepafated
by walls. Since no walls are laid down, 11 the four megaspore rudlei remar within
the mother cell and take part in the development of female gametophyte- The
female ganuetophyte is thus tetrasporic 2s in some angi the
mother cells may undergo meiosis to form tetrasporic embyo0sacs, i
develops to maturity.

Female gametophyte : The functional megaspore (coenomege” spore) is MOTe
ated in the centre, like other

_ The development of femnale gametophyte begins with 2 series of free

- nuclear divisions
africanum and 1500 in G. ula. At this stage, the female gametophyte elongates

towards the chalazal end and appears almost spathulate (spoon - shaped) in
outline. It has a large central vacuole and the free nuclei are arranged in the
peripheral layer of the cytoplasm- wall formation takes place at the chalazal end
but nuclei remain free at the micropyler end. 50 the gametophyte is party cellular
and party free nuclear-

Archegonia aré€ absent in Gnetum. Some of the free nuclei of e

icropylar end become larger, accumulate some cytoplasm and

gametophyte at the micro
function as the €885 In this respect Gnetum resembles angios " The
. differentiation of the egg i stimulated by the presence of pollen tube inp ethemlsvi e

the female gametophyte:
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. and female nuclei lie sid
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. wif radl dorme a o
: n—— »of woveral rows of cells df""a:(/ﬁ"a atthe |,
A pavement tissue consisting « ver | bag,

t tissue i 1 ' radiatine
I The pavement tissue 15 i the form of ra iating 7,
the young embryo sac. The pavem )

. g -
L y Alns ) W later staces of embryosac dftv‘f,');)nu:_r”
celis. This tissue gets dissolved during lates & / f g

PN , vzt the amical Ao dere ——
There is no nucellar beak in Goetion . bt the apical cells und g0 de r;'..r..r_.a,’:
to form a small pollen chamber,

6 | POLLINATION

The pollen grains are carried by wind to the micropylar tube of the ovule,
micropylar tube secretes a drop of sweet fluid at its tip. The‘! pollen graing
caught in this liquid which later evaporates and the pollen grains are wigh dras
into the tube and down to the pollen chamber,

The exine rupture and the intine grows into a pollen tube opposite to the Do
where the tube nucleus lies, The pollen tube traverses through the interceI}:;A
Spaces between the nucellar spaces. The pollen tube secretes enzymes ang absy,
its nutrition from the nucellar colls, The tube nucleus and the generative cell
into the pollen tube, The generative cell divides to form two une
Now the growth of the tube shows slackness and the male cell
pollen tube. The tube nucleus lies behind them.

o [rmizanon

The pollen tube pierces throu
the micropylar end. The
one of which enters the e

qual male gamp_»;
S Move to the 4,

gh the membrane of the fema]
tip of the pollen tube bursts and relea
88 cell. It leaves its sheath outside the
e by side and ultimately fuse together to f

€ gametophys,
ses the male ¢y

endosperm is entirely dif
endosperm nucleus after th

ferent from i
€ process of triple fusion,
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77 gMBRY
L -

, evelopment )
| e d P OF embryo varies in different speci

" the zygote produces 4 protub
er

i
0" dos .
A7 the enaosperm tiss .
¢ g th I tissue. Some Hmee mar v berance
e times more than one protu® ’
d survive®

gro

il { then only one of

f nat y one o .

b«‘ at bes degenerate  the protuberances receives the pucleus an '

¥ her upes b ate. The survivi noates b(’Comf"’

i g and grows in diff surviving tubular outgrowth elong® =

™ cm. These tubes 1reer”“ directions within the intercellular 5P All
Syt . .

oS vz fobes are called primary suspensors or the pracmb’ yona

118 B
o ary SUSPE generally stay coiled around each other.

e

OGENY
es of Gnetun: inG

- ¥ WS €
ance on one end, which grow

3/ peculiar -
cell

" Embryonal
mass

secondary
suspensor

Root
apex

Feeder

Gnetum - Stages in the development of embryo

Fig. 413

. 3 be, a small cell i ;
At the tip of the primary suspensor tu mall cell is cut off which soo
uﬂd& first by a transverse wall and then by a longitudinal wall forming four cell:
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| GYMNogpy,
trregular divisions and thus a group of ce
thicis followed by irregular divisions ar f L gY [
these cells divide turther and then elongate, orming
iR .
the cells form an embryonal mass,

ed SO
secondary suspensor, the r,

<

st}
However in G, wle a small cell is cut off at the

tube and this cell is known as peculiar cell. ns :

tormation of embryo. 1t divides to form two cells, both of these cells divide 4.

VRO A

torm a four - celled embryonal m

ass. The four - cells divide tran
cetani. Further divisions are irregular and for

suspensor tube. As the embryonal mass incre
the primary suspensor tubes elongate to for

lving at the lower end of the secondary s
proper.

tip of the primary gy s
This peculiar cell is responsible ¢, -

sversely to ¢, !
m a mass of cells at the tip of
ases in size, some cells lying towa,
m the secondary suspensors,

¢
uspensor eventually form the emb,

Whatever rha_v

be mode of formation, the cells of the emb
small, and densely

Cytoplasmic. The stem tip differentiates a
embryonal mass. It ounded by two cotyledons that de
surrounding it. The root tip differentiates lower down at the oth

€r end, so thy;
cells of the root cap are in touch with the secondary suspensor cells. A sm,
Protrusion appears between the two regions. It later enlarges and becomes distip,
and is called the feeder. The feeder has its own epidermis, cortex and vascy|
fssue. The suspensors shrivel up and appear as fine threads attached to the ro
tip or the radical, '

Tyonal mag 4
t the enq of ¢

velop from el

A mature embryo thus consists of two orange - pink cotyledons, a stem tip,
large feeder and a root covered by root cap.

49 POLYEMBRYONY

instances of Polyembryony in G, 14
attains maturj

ty and the rest perish,
Polyembryony may ori
(1) Several emp

f_€longated and green to red in colour. W-‘
Avelope is green in colour and l\\\“‘t’-‘t.
Benvelopes. It i« made up
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| GNETUM |
Parencymatous ey
fibres, The midd]e la
Main protectjy, OVen:
Sclereids, fibreg and a4 LB of
this layer besidesg , l";yex tube,
. esent 1 Vet of nar:
is also present beloy, : bal'lsad(\ like ¢
> N ' e ©
parenchymatoug cells Co s

any Sclop: :
) S¢ .
ris leridg and

This envelope jg g, d
up .to two third of its ..een
encircles the nucel]ay ca S Its free eng
the nucellus. A massiye endox .
the envelope, which Proje o
form of a tent pO]Q. It has
walls and it supports the
endosperm encloses the dic

Perm lies within
cts.upwards in the
thick ang lignified
Nucellay cap. The

Seeq
Radicle

Plumule

Radi.cle

Cotyledonary
leaves

Hypocotyl

root

Root

c
Fig. 4-15 : Gretum- Stages in the germination of seed

Sug

Otyledonoyg embryo.

FOUIAGE LEAVES

Secondary

L 169

|} Feadef

1 cotytedde”

oty

- wype®

R:‘dic\“

Fig. 414 : L.S. Seed of Gnetum

YOUNG
SEEDLING

Germination of Seed : Seeds are.shed at a stage when the Secondary
Pensors are differentiating. Maturation of the seed takes place after 10.1
ths of ShEdding from the mother plant. The germination of the seed is o d

T
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170 CYMNosp,
The oot emerges first, it bends down, enters into the soil an.d forms th,, fapy 3
svstem. As the hypocotyle elongates, cotyledons come out of the seed 4, )
the soil. The cotyledons are the first green leaves. The plumuk Produces the
pair of fohage leaves that lie at right angles to the cotyledons. ('.‘m.ylcdons Wit.}',
a later stage. The feeder remains inside the seed and continues

. ) by,
nutrients from the endosperm, till the second or third pair of leaves haye devgy, !
Iy
in the seedling,

&1 ECONOMIC IMPORTANCE |

Young leaves, inflorescence, fruits and seeds of G.
seeds of G. gnemon, G. ula and G, latifolium are roasted a
fatifolivm yields a fibre of high tensile strength, suitable f
nets. Seed - kernels of G. ula yield an oil used for il
massage oil in rheumatism. The oj] obtained from G.
Possess piscicidal properties (fish poison).

———— e

gnemon  are edible .
nd eaten. The barkvof ‘_
OF paper pulp anqg fish'
lumination and

3. Asmall pollen chamber js i
present in the nucel] . .
lodged on the nucellar surface, FeSus, and TMicrospores are dip

9.

. female gametoph mé
considered ag ¢ : “iCtophyte. Thus at one
ancestor, (Arber 90‘;991)' allied to anglospe,-ms and their possit '
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e general habit o

| g
\f ™ i

gomt portant featig e, whi arens 3

W Gietum ahares with srgio W

N"“]")ylr of Gretum (elitnber or tree) 189
[~ Y“””'L
i\u,‘.h‘"

e leaveh are bro 4 } w aseed OUPDON
X ”" ‘ll ad and preen VJ‘”I teticulate venation And 4 4

.:‘.,‘ ’ 1 \J ]
| .‘\"“""'nh | l‘\’””'ol‘(\h

V-4

i " ' ‘ s 0 e P ITVE
‘ ,”“. ,.‘\UM n| (*X m;;nnl_«mllun of (,m.””“ i {.‘“””‘.,r tey '},,,; (,f ;.{.7/;/, 4 ‘adddd
\ylem with vessels in secondary wood,

br

5, 1The male and - female reproductive organs of Gnetum  are ROF8 —
©anplosperms than Bymnosperme,
CUTTENCE . vosac io on the
o, The oceurrence of free - nuclear divisions in the embryosac is
\neiospermic line,
.. Tetrasporic type of embyrosac as in angiosperme.
g Complete elimination of archegonia in Gnetum as in angiosperms.
o, The embryo of Gnetum has two cotyledons like that of a dicotyledonous
‘.mln'yo.

However, it has been subsequently shown that many of these resernblances are
supcrficial.
(i) The development of vessels in Gnetum and angiosperms is quite different.
(i) In angiosperms, perforation of vessels arose through the dissolution of‘ pit
membranes in scalariform bordered pitting ; whereas in Gnetum they
developed through modification of circular bordered pits.

(iii) The resemblances between the inflorescenses of Gnetum and amentiferous
angiosperms are also superficial.

It is now generally believed that Amentifers have reduced flowers which are
highly evolved. The primitive flowers of angiosperms are bisexual with a well
developed perianth and numerous free stamens and carpels. It is difficult to derive
such flowers from unisexual, scaly - bracteate, compound strobili of Gnetum. These

similarities appear to be cases of parallel evolution and do not portray any close
relationship. As Maheswari and Vasil (1961) stated "The genus 'Gnetum remains

largely a phylogenetic puzzle. It is gymnospermous, but possesses some strong
angiospermic features "
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