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| pinus is the most dom;

1 P. roxburghii (syn. p, longifolig) .
adis the mqst Important amopg Indian pines. Itis Very common and grows from
£0-2250 m in the Western Himalayas, extending upto Bhutan. The plant attains
sheight of 50-60 metres and varies in diameter from L5 to 3 metres. Each foliar

gur has three needles and the needles are triangular in cross section, Seed cones
zeshortly pedunculate and ovoid,

It is Popularly known as 'chir pine’

2. P. wallichiana (syn. P. excelsa) : 1tis commonly known as Blue pine or
Butan pine and commercially known as 'Kail', It is found growing from 1800-2100
nettes, It forms forests in the hills of Kashmir, Himachal Pradesh and Punjab. Itis
dever green tree with glaucous bluish foliage. The leaves are pentafoliate and the
“male cones are cylindrical in shape.

3. P.insularis (syn. P, keysia, P. khasiana and P. khasya) : It is known as
Sasi Pige and grows onyg' in the khasya region of Assam at an altitu'de of 700-1850
elres. The Plant attains a height of 75 feet to 100 feet and the foliage spurs are
tliliate, Seq cones usually solitary or paired, ovoid.

: - s driei e raniges
LP, 8erardiana (Chilgoza pine) : The species is common in drier ari
;§ashmir' Kinnaur distrigt of IIZIimachal Pradesh and Afghamsta:i.d T:fo?vl;n;i
\ . s ovoid,
mats; *@nty rainfall and heavy snowfall. The seed cone

+ The dwarf shoots bear three needles.
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130 S ) | CYMNOSPRy
S. P. merkusii (Merkus pine) : The plants grow on the hillock. |
Bengal, Assam and Arunachal Pradesh at an altitude of 150-600 meters 13
is only 3-4 metres high with bifoliate spurs.
6. P. armandi (Armand's pine) : The plants are common in NEFA ., o
an altitude of 1500 metres. Leaves are pentafoliate. The plant attaing 4 4,
35 metres, needles 5-7 per spur, needles sharply bent. =1
Richardson (1998) recognized three sub genera in this genus. They are
(i) Subgenus Pinus - Typical or hard pines, includes about 73 specie.
needle shows two vascular bundles (Diploxylon), foliage shoots with 2-6 ey
e.g. P. sylvestris, P. roxburghii.
(ii) Sub genus Strobus - white or soft pines ; includes about 25 species
needle with single vascular bundle (Haploxylon), fascicles with 5 leaves.
e.g. P. armandi, P. wallichiana.
(iii) Subgenus Ducampopinus - Fox tail pines, includes about 20 .
Leaf vascular bundle single (Haploxylon), fascicles with 1-5 leaves.
e.g. P. gerardiana, P. monophylla.

3-3 | EXTERNAL MORPHOLOGY OF SPOROPHYTE

Pinus is a beautiful tall tree, which varies in height from 70 feet to 200 ¢
The horizontal branches are arranged in whorls, giving the tree a pyran
appearance. The tree starts loosing its shape with age. The plant bod
differentiated into root, stem and leaves.

(A) Root : The primary root is a typical tap root. It is short lived becay
tree frequently grows on shallow soils of hill slopes. The lateral root.

;
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ex ens!? Pd) The roofl ”r‘L plant to keep firmly in the soil. Root hairs are PU‘"'IY
de"elo e -reqcm o ets are covered with fungal hyphae to form mycorrhizal roots:
he fung! PT< mycorrhizae are mainly the species of Amanita, Roletus, Clavaria
th the

roderma of Basic ot ot . = - ey :
scle asidomycotina. They remain in symbiotic association Wi

¢ an :
# s and help in water absorption by the roots.

g
- 5“";‘ . -T}ik stem is erect, cylindrical, woody and branched. The main
. 7 4 e v .
s js COV e;re ‘f]“ rugged scaly bark. The branches are monopodial and develop
e the axils of © .
_qly in the axils of scale leaves. Such a branching gives a conical appearance to

opir e
tlf The stem is dichotomously branched in P. sabiniana.

[n Pinus, the branches of two types viz., the long shoots and the dwarf shoots.
ar intervals

Long Shoots : These are the normal branches, which arise at regul
trunk. They bear an apical bud enclosed in bud scales. Each long shoot
lateral bud in the axil of a scale leaf. These lateral buds grow
Jly on the main stem to a certain length and is referred to as nodal growth.
es, this growth produces a single internode in a year (uninodal pines) or
des are formed in a year (multinodal pines). These branches bear only

v

on the main
aris
horizonta_
jn some P11
many intemO
ccale Jeaves:

NEEDLES

DWARF SHOOT
- LONG SHOOT

Fig. 3-2 : Vegetative branches of Finus

B Dwarf shoots : These branches arise in the axil of scale leaves on the long
#oots, They have ephimeral apical buds and show only limited growth hence
%lled branches of limited growth. Each dwarf shoot bears two opposite scaly

w
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.l wes, called prophylls followed by 5-13 spirally
3 s 1 Y N o
phyllotaxy. The dwarf shoots terminate with a cluste
- i i tor of needles are
The dwarf shoots with their cluster of needles a -
; are shed every 2-3 years, leaving scars on the stem. |
B s, e ‘o dimorphic. They are the g
(C) Leaves: The leaves are of two kinds i.¢. dimorphic.

leaves and foliage leaves.

arranged scaly, cataphylls in
r of needle like foliage leg
known as spurs. The d

Il scale leaves
3 on
W long shoots

i i Isa
la P.sylvestris P, gerardiana P. exce
am&m%gﬁ (bifo}iiar spur) (trifoliar spur)  (Pentafoliar spur)

Fig. 3-3 : Various kinds of foliar spurs

(i) Scale leaves : The scale leaves are thin, membranous, flattened,
brown structures. They are borne on both long and dwarf shoots. They fall o
the branches mature. Their main function is protection of young buds. The s
leaves on the dwarf shoots have a distinct mid rib and they are called catapi

Dwarf shoots, male and female cones arise in the axis of scale leaves on the |
shoots.

(i) Foliage leaves : The foliage leaves W{qqiqular)

needle - like. So the foliage leaves are commonly known as needles. They are b
only on dwarf shoots in clusters of two (P. “sylvestris, P mierkusii), t
(P. roxburghii), four (P. quadrifolia) or five (P. excelsa, P. armandi). In P. monop

only one leaf is produced on dwarf shoot. The dwarf shoots bearing the foli
leaves are known as “Spurs”,

spur is shed as a whole. Henc
photosynthetic. The needle -
adaptation of these plants,

34 | INTERNAL STRUCTURE |

@ Anatomy of Root ;

e the Pinus tree is evergreen. The foliage leaves
like nature of the foliage leaves indicates xerop

The primary root of Piny
In consists of piliferous layer, cortex and stele.

(i) Piliferous layer : It is the outermost layer, whi
ed cells. The cells give rise to unicellular root hai

developed, as the young root forms mycorrhiza] assoc

iation,
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Fig. 34 : Pinus- Young root
A Diagrammatic representation of transverse section; (B) Sector enlarged

The roots are diarch to tetrarch with radial and exarch vascular bundles. The
p,otoxylem bifurcates to form a y-shaped structure and a resin duct' lies in between
ihe two arms of the protoxylem. The xylem consists of only tracheids. .Vessels. are
ssent. Phloem strands alternate with the xylem strands. Phloem c'onsxsts of sm;z;
wubes and phloem parenchyma. Companion cells are absent. The pith cells are ri
in starch. The primary medullary rays arise oPp051te 'to each protoxylem group.
Secondary growth takes place in the manner similar to dicot root.

: Epidermis

Fig. 35:Ts. Young stem (diagrammatic)
=

U Anatomy of Stem :

Primary Structure : A young stem of Pinus ih
€0t stem in the arrangement of tissues. The stem s

Presence of Jeaf bases and dwarf shoots.

s more or less identical to the
ows wavy outline due to the

G Scanned with OKEN Scanner



 GYMNOSPE
" '~ o arranged
o Iv’,‘hid('rmis ¢ Itis the outermost layer mmP()seclaofr:;gzpadly 5
heavily cutinised cells. The epidermis bears, scattered sto o The hypoderm
ifnrlcx : The cortex is multilayered, but n’ot' c;-i.ter’]‘:r c;)rtex consists of
formed by a few layers of u(*l()r“.m‘h_\'ma.colls. th ;ncharactefif"tic feature of
walled parenchyma cells. Presence of resin canals flb ;andular epithelial cells, v
cortex. Each resin canal is surrounded by a layer 0‘ g bundle. »
secrete resin. Each resin canal lies outside the vascular PUREPSL———
The inner most layer of the cortex forms the er;gg i pcOuS. ~
clearly demarcated. The pericycle is parenchymat.ous sl e Tt conint
Vascular Tissues : The vascular cylinder 131‘)efseufrhe bundles are conjgo
ring of five to eight closely placed vascular bun - 'arated i ote 2008 )
collateral, endarch and open. The bundles a.reqr P hloem on the outside
narrow medullary rays. Each bund]‘e has prlrgicur};g-.between the two.
primary xylem on the innerside with primary cam

, arenchyma. T

The primary phlocn consists of sieve tubes and phloem paren phloem
are no companion cells. Some albuminous ce%ls are also 'II*)h AT lesn oot
are associated with sieve tubes like companion cells.. edp ch. The protos
tracheids. Vessels are absent. The pfotox}’lem is fil; ard . 4 pits o ite rﬁ
elements have a loose spiral thickening with a few small bordere P

walls. The metaxylem elements are reticulate and pitted. The bordered pits
their radial walls are large and uniseriately arranged.

Pith : Centre of the stem is occupied by thin walled parench
" Some of the pith cells are filled with resinous

substances.
f@ Secondary growth in Stem :

The stem of Pinys
as in dicot stems,
medullary rays in
cambium join with ¢
complete ring of ca

grows in thickness by secondary growth, in the same
Interfascicular strips of cambium de
between the vascular bundles.

he intrafascicular cambium in the

mbium. The cambial cells cyt off secondary xylem towards

Primary phloem ang xylem are crusheq due to
presence of secondary vascylar tissues,

Secondary wood consists of tracheids, traversed by rays. The tracheids
about 4.mm long and pointeq at both ends, Bordereq Pits occur on their radial
tangential waljs, Bordered Pits are uniser;

sanio.

structures called bars of
OPPOsite to each other, g,
Present in the secondary

The seconda

sieve cells are o
radial walls,

1y phloem cong

Sists of sieye cells and phyj g
longated, taper at both their engs and s parenchyma
The companion

1l POssess sieve plates on ti
Cells are absent but phi v 3

Is ar ” Piioem parenchyma 3
. € present. enc
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