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The Histology of the Stem and Roots of

Hibiscus esculentus; Okre or Gumbo

Botany and Geography of the plant.

Hibiscus esculentus L., commonly called okra or
gumbo, is & tropical annual belonging to the femily of
Melvaecese, This femily includes some importent economie
plants, of which cotton &and okre have the greatest commercial
velue, &nd such ornementals as the abutilons and meny species
of hibiscus and mallow. The okra plant somewhet resembles
that of the cotton, though having much larger and rougher
leaves and & thicker stem., Its flowers are similar to those
of the coﬁton in size, shape and color; are always single,
there being very little veriation between those of different
varieties.

The original home of the okre plant is not definitely
known, but it is either Afriea, the West Indies, or Central
Americsa.

Reference to the American seed~trade calelogues Will
show that okre is entered therein under mare than fifty
varietel names, the grester number of which are synonyms.

The pods have found use throughout the soﬁthern states,

especially near llew Orleans, where the employment of Creole

&. sometimes spelled gombo.
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cooks has created a greater demend.

The principel use of okra is in soups @nd various
culinary preparations in which meats form an importent feector,
&s in the so-c8lled gumbo soups, to which the young pods
impart an excellent flavor, besides giving & pleasant
mucilaginous consistency. The stem and mature pods contain

fibre used in the menufacture of paper.

Varieties.

There sre three general types of okra, nemely,
tall green, dwarf green, and ledy finger. Bech of these is
agein divided according to the length snd color of the pods,
meking in ell six classes or verieties, viz, tall green,
long pod; tell green; short pod; dwarf green,vshort pod!
dwerf green,long pod; lady finger, white pod) lady finger,
green pod., All varietions from these &re merely the results 6f
mixtures, no true cwosses or hybrids being formed. These
mixtures ere easily separated end referred to the paient
types, and & little attention to selection is necessary in

order to keep the varieties pure.

Description of Types.

Tell Green--- Height of plaht, four to eight feet;
hebit of growth, upright, not spreading, sometimes branching
neer the ground, but all stems ereof, leaves lerge, bbrne on
long petioles; pods in axils of leaves, on short stem; color

of pods, green.
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Tell green, long pod.--- Pods long, three to five
inches when ready for marketing, seven to eleven inches when
meturey five-eighths to one &and one—fdurth inches in dismefter;
five-to eight-sided.

Tell green, short pod.--- Pods short, one &nd one
half to two inches when ready for merketing, three to five
inches when meture; one to two inches in diamter; seven-to
eleven-sgsideds

‘Dwarf green--- Height of plant, twenty inches to
three and one half feet; habit of growth, bushy, spreading
from near ground; leaves rather small, on slender petioles;
pods green.

Dwarf green, long pod.--- Pods long, two to four
inches when ready for marketing, six to ten inches when
meture; five-eighths to one and one yuarter inches in
diemeter; five-to eight-sided, -tepering to point at blossom
end, point usuelly curved inwesrd toward the stem‘of the plant;
leaves deeply cleft or divided.

Dwarf green, short pod.--- Pods shogt, one and one
helf to three inches when ready for mafkoting, three fo six
inches when meture; one and oné helf to two &nd one half
inches in dismeter, when fully grown; seven-to twelve-sided;

leaves large, almost entire.

Ledy Finger,--- Height of plent, about three feet,
very much branched snd of bushy habit; leaves lerge, borne on
long petioles, the lower ones sometimes more then two feet

in length. = The entire plant is of & lighter color than either
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of the other types. The only distinciion Yetween the varieties
of this type ic found in the color of the pods. Pods four to
five inches- long when ready for merket, six to ten inches when
meture; three~fourths to one and one;quarter inches in diemeter
when mature; slightly seven=to eighte-angled; and covered with
numerous heairs.

| Ledy finger, white pod.;-- Pods greenish white or
nearly white.
Lady finger, green pod.--- Pods pale green, in some

cases nee&rly pure green.

Sections &nd Drawings.

The plent from which this study wes made was two
feet high, and nearly smooth. The leaves were from three to
five inches long, rounded at the base and coersely five-lobed.
The flowers were yellow and on slender peduncles. The pods
were from three to four inches long.

The material used in this study wes preserved in
Commercial alcohol. Sections were cut by the free hend
method, sosked in K OH solution to remove starch, and mounted
in glycerin, All sketchesand drewings were made free hend.

A cross section of & young root (Plate I) shows &
narrow region of cork at the outside, a narrow cortéx, & broed
Phloen region in which are scattered groups of bast-fibres
&nd narrow medullary reys. Inside the cambium is the wood

region enclosing & smell ceutrszl pith. A closer study of
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these tissues (Plate II) shows the cork to be domposed of
two or three layers of thin-welled rectanguler ceells. The
cortex consists of four or five rows of large rounded
parenchyme cells with intercellular spaces between. These
cells contain meny lerge starch grainsAcnd an ocoasionéll
rosette crystal of celcium oxalste. Ingide the .cortex is
the the wide phloem region in thch the nuherous’baat—fibreé
are located. They &re hecvy-walled cells éndican'be easily
distinguished. The medulary rays extend into the phloem &nd
are made up of thinner-walled cells than the phloém. They
are more Oor less squeare cells with numerous pits. Four or
five rows of cembium,(Plate III) cells encircle the iykam.;
They are somewhsat fectangular in shape. The xylem is made
up of almost round, thick-walled cells with numerous intercell-
ular spaces.

‘In the lengitudlnal section of the young root
(Plate IV) the length of the various cells mey be seen. Several
'rows of nerrow end somewhet elongated epidermel cells are
followed by & wider portion éf cortex. The latter contein
starch grains end several rosette erystals of calcium oxelate.
The cortex cells are somewhat longer and twice &s éide ag the
epdiermel cells. Bast fibres and phloem cells are very long
and extremely narrow with ehortér and more rectengular

cembium cells following. Thegs cembium cells divide the
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phloem and xylem, the latter consisting of & wide portion of
large, elongated, hcavily-pitted cells. Ingide the xylem
is the pith. T'hese cells are round with many intercellular
speces.

A‘diugram of a cross section of_a younig stem
(Plate VI) shows & narrow region of epidermis at the outside,
a wider portion of cortex, &« still wider portion of
collenchyme and & very wide portion of phloem,in which groups
of bast fibres &sre present forming an interrupted circle
eround the xylem. The xylem aﬁd pith ereas ere ébout the seme
in width, slightly wider than the phloem.. A more}complete
study, (Plate VII) shows & single layer of epidermis &nd &
lenticel... Four to gix rows of oval cells compose the cortex,
A wide portion of very thick-walled rounded cells mekes up the
collenchyme., Just inside the collenchyme are long, olosély
pecked cells smong which ere the groups of bast fibres. These
latter are made up of small, pitted cells in cross section.
(Plete VIII) In longitudinal section the bast fibres ere
elongated with pointed ends. (Plate IX)., The cambium cells
are very smell and only three or four rows &re present., The
Xylem which seems to be & continuation of the phleom, cut-off
only by the narrow portion of cembium, is made up entirely
‘of small cells in verticcl rows. Between the portions of
Xylem are the medullery rays. Ilear thé phaloem the medullery-
*&y cells are somewhat lerger. The longitudinel sections
8how the length and shepe of the bast fibres. The epidermis

and cortex cells (Plate IX) ere comperatively short, Inside
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the cortex are the collenchyma cells being slightly nerrower
than the cortex but two or three times &s long. Large
irreguler cells with many intercelluler spaces compose the
greater portion of cortex.h<The phloem cells are &lso large

but not &s large &s the cortex oelld.’  WHe Bast Eibukn abe
conteined in the phloem &¢nd &re long and narrew with pointed
ends. The xylem is composed of vessels and parenchyma (Plate X)

most of them being spirally thickened. The pith consists of

round cells.
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- INDEX~
Diagram of cross section of root.
Section of root, epidermis to phloem.
Section through cambium,
Section of young root, cork through xylem.
Longitudinal section of root.
Diagram of cross section of stem.
Cross section of stem, epdiermis to Phloem,
Crogs section of stem, bast fibers to pith.

Longitudinal section of stem, epidermis to phloem,

10 Longitudinal section of stem, phloem to pith;
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