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1. Introduction.

Dolichos lablab is a field bean usually grown in dry lands as a rain-fed crop.
It is grown either pure or mixed with sorghum with which it is a common
mixture in the red loams of Coimbatore. It is drilled at intervals among
the sorghums and when the earheads are cut, late as the bean is, it twines
on the sorghum stalks, profusely flowers and gives the crop of both green and
dry pods so much esteemed as the pulse of the poorer classes. Its vines
when cut with the sorghum straw give a mixed feed of good fodder wvalue.
This close association with sorghum led to its study with a view to its improve-
ment. The study of the garden variety of this bean was taken up as an
adjunct to that on the field variety.

This bean must have been one of the most ancient among cultivated

plants—possibly more than 3,000 years old. Its wild forms are found in
India and this country was probably the place of its origin. From India
it is likely that it was introduced into China, Western Asia and Egypt. It
is a field crop in Madras, Bombay, Central Provinces and Berar. In the
Bombay Presidency it follows rice as a second crop. . The garden varieties are
rare in Northern India, but common in Central, Western and Southern India
and in Bengal.

With the onset of the monsoon there is not a house with any open space
attached to it but does not grow this vine which gives the household a

continuous supply of good green pods for a few months. It is no wonder.

therefore that the diversity in its habitat has been enormous and the intensity
of the hand of man in the selection and perpetuation of desirable variants,
very keen. There is hence a wealth of varieties in this important pulse

- that makes it a rich repository of genetic material.

2. Names.

Lablab is a papilionaceous legume falling under the group Phaseolec.
This field bean is called in Western countries the Bonavist, possibly from the
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ornamental effect of the vine in full bloom. It is also called the Hyacinih
bean from the effect produced by the deep lilac flowered variety. It is called
Anapa and Chikkudu in Telugu, Mochai and Avarar in Tamil, and Avare in
Kanarese. Its North Indian names are :—Shim (Bengali and Hindustani),
and Val (Gujarati and Mahrati).

Its botanical name is the subject of extensive discussion (Piper and Morse,
1915) but in spite of much alternative nomenclature its name Dolichos lablab
stands to mark this bean. Dolichos is the Greek word for long pod ; lab-lab
is the Arabic or Egyptian name, possibly onomatopcetic to the dull rattle of
the seeds inside the dry pods.

3. Previous Work.

Very little work has been done on the study of this bean and the inherit-
ance of its characters. Piper and Morse (1915) give a description of a
number of varieties. Harland (1920) made a cross between an indeterminate
variety (Vilmorin's Stringless) and a determinate variety (St. Vincent Bush
White) and found the indeterminate habit a simple dominant to the determi-
nate habit. In seed colour he obtained a 9: 3 : 4 ratio of black : brown : white
and in flower colour a 9 : 7 ratio of purple : white and a 3 : 1 ratio of purple:
green in plant body. Jogi Raju (1923) gives an outline description of 10
varieties of this bean.

4. Varietal Characteristics.

There are two varieties in this bean, the field bushy variety and the garden
twining pole variety. A study of a very large number of selections in each
of these showed that the field varieties tend to group round Dolichos lablab
(Roxb.) and the garden varieties round Dolichos lablab (L.) It was seen that
while many marked differences exist between the two, there is no clear-cut
separation possible between them. The distinction between them on the basis
of pod tips (Roxburgh, 1832) and on the basis of the disposition of the long
axis of the seeds to the sutures (Prain, 1897) indicative as they are of the
broad trend that way, is not clear-cut enough to serve as reliable guides to
their separation, especially in view of the wealth of blended forms. The

"nature of the pod texture, however, constitutes the basic economic difference
between the two varieties. The field variety has tough firm-walled parch-
mented pods. In this vatiety the seeds alone are consumed. The garden
variety has tender edible pods, some of them so soft as to wrinkle on drying.
The marked difference in appearance between the field and garden varieties
consists in the bushy habit of the former and the ready twining habit of the
latter. Harland’s separation of the two groups bushy and climbing by their
determinate and indeterminate habits respectively is hard to comprehend.
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In the very large number of varieties grown at Coimbatore, representing
all parts of India and many places outside, it has not been possible to observe
a single case of a terminal inflorescence that made the plant habit determinate.
The main axis produces about 10-20 internodes after which the growing
point generally dries up. The primary, secondary and tertiary branches
grow up to about 7, 4 and 3 feet respectively. Up to 30 internodes are pro-
duced in primary branches and about 20 in the secondary and tertiary
branches. Peduncles arise in leaf axils all over the plant—on the main axis,
the primary, secondary and tertiary branches. They are profuse on the last.
(Fig. 1.)

It is the compact disposition of the internodes that gives the field variety
its bushy habit and not its “‘determinateness’’. The bushy habit, the short
internodes and the quick succession of axillary inflorescences adapt it to the
field pole-less condition without in any way making it determinate. Given
favourable chances most of the bushy varieties are capable though tardily
of twining up and simulating the garden variety in habit.

Another important character that differentiates the two groups is the
presence of oil glands in the field varieties which give the neighbourhood of its
cultivation the heavy green bug smell characteristic of this crop. This
glandular equipment makes the field variety less susceptible to the attack
of aphids than the garden varieties. The glands of the field variety are best
manifest at flowering time when they are seen at the axil, inflorescence
and heavily on the pods. This oily secretion makes the tough pod very un-
palatable as a vegetable ; only the seeds are edible. The aroma of the dry
pods flavours the drinking water of cattle and all the husk from the threshing
floor is used up as a cattle feed. The glands have a volatile oil that could be
distilled with steam. In small-scale experiments this oil has proved an anti-
dote to the aphids in the garden varieties (Rangaswami Ayyangar, 1932-33).
Further experiments in their extraction and use are indicated as a profitable
line in indigenous insecticides. In the garden variety with its edible pods,
there is an absence of these glands and their smell.

Field varieties are sown with the advent of the monsoon in July—August,
come into flower in November—December and are harvested in January—
February. Before flowering these require 16-17 weeks of vegetative growth.
Sowings were made with the field variety in all the 12 months of the year and
it was noticed that there was a progressive decline in the vegetative period
until the December sowings which flowered in 6 weeks. The most adverse
sowing proved to be January which took 41 weeks to flower. In the garden
pole varieties accustomed to greater accommodation and wider growth condi-
tions and less susceptible to cyclic sowings and more the object of care under
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domestication, similar monthly sowings showed that the flowering period
could be ushered in, after 26 weeks, as against the 41 weeks of the field variety
in the same adverse January sowing. Field and garden varieties grown in
pots betray their individuality even when they are seedlings a month old
(Fig. 2). These facts show the extent of physiological changes introduced
into the garden variety consequent on intense domestication, so much so that
years of habit have tended to stabilise differences between the two groups.

On the whole, the evolution tending to the production of garden varieties
seems to have been along lines that softened“the pods and eliminated the
oil from it in addition to giving the vine a marked twining habit, drawn out
flowering and a more continuous supply of edible pods.

5. Flowers and thery Pollination.

In field varieties flowers arise on glandular fascicles borne along the
peduncle. The number of fascicles on the peduncle varies from 6 to 12,
nine being the average. The largest number of buds are formed on the
bottom fascicle and this number decreases from bottom to top. The top
3 to 4 fascicles and the bottom 1 to 2 are less fertile than the middle ones.
The percentage of total pods set to buds produced is only about 20. This
remarkable poverty in pod setting is equally chronic in the garden varieties
where it is a common experience to find the shade of the arbours of this vine
carpeted with fallen flowers.

In the young immature bud the anthers are far behind the level of the
stigma. The stamens are alternately long and short, 9 united at the bottom

and one free. Asthe bud grows the staminal filaments elongate more rapidly

than the style and the anthers dehisce when those of the long stamens come
above ar on a level with the stigma. The pollen from these are shed on to
the stigma, while the pollen from the short stamens are shed over the hairs
of the beard below the stigma. Flowers open generally 2 days after anther
dehiscence. They open throughout day-time. None was observed to open
at night. Opening is most frequent between 11 A.M. and 5 p.M. Measure-
ments made on buds showed that at the dehiscence stage the buds are slightly
smaller than their maximum size. In the variety studied the maximum
length attained by the upper posterior margin of the bud was 14-5 mm.,
while the anthers were found to dehisce inside when this length is between
11 and 13 mm. ,

Harland considers that this crop is entirely self-fertilised. Stray natural
crosses have occurred at Coimbatore. Thrips and the carpenter bee noted
by Dr. Harland in the West Indies were also found to frequent these flowers
occasionally, serving as agencies in the above stray instances of mnatural
cross fertilization, -
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6. Technique of Crossing.

It has been noted that the anthers dehisce inside the bud about 2 days
prior to the opening of the flower. Buds emasculated and pollinated imme-
diately before the stage of dehiscence are found to be the most successful in
setting. With a little experience it is possible to estimate this stage correctly.
One of the main difficulties experienced in artificial pollination is the shedding
of the bud during manipulation. It is therefore important to handle the
mother bud carefully. The bud is lightly held between the thumb and
fore-finger of the left hand and the standard slit up with the point of a needle.
The standard flaps are then bent down and held up. The overlapping wing
petals are also bent down similarly. The keel petals are now slit up and cut
off and the undehisced stamens removed. The stigma is examined with a
hand lens to make sure that there are no pollen grains sticking to it. The
flower is now ready for pollination. A narrow slit at the back of the bud
where the margins of the standard unite has been found to indicate that

~ the anthers inside have just dehisced. For providing the pollen a bud at

this stage is removed from the male parent. The standard and wing petals
of the bud are now removed. The tip of the keel tube is pressed with the
fingers and the pistil and anther filaments pulled out. The tube is held
pressed in order to hold up as much of the pollen as possible inside it. The
keel tube with the mass of pollen inside is then slipped over the stigma of
the emasculated bud ensheathing its style and stigma. The use of the keel
tube is superior to other methods in that it gives the stigma surroundings
approximating the natural and also guards. against the risks incidental to
handling the pollen directly. The bud is protected against insects by a
small tissue paper bag. It has already been noted that the percentage of

- pods set to buds formed is about 20 under natural conditions. Pod setting

under artificial pollination is therefore very meagre, being in some years as
low as 2 per cent. of the flowers handled.

7. Disposition of Hairs on Internodes.

There are two plant habits—twining and bushy. The former is in the
garden varieties, and the latter in the field varieties. In the former the
disposition of the hairs on the internode is downward in direction and in
the latter, upward (Figs. 3 and 4). In the young seedlings of both the
varieties the hairs are upward in the epicotyl, hypocotyl, petiole and pulvinus.
In the leaves of both the varieties the hairs are about perpendicular to the
leaf surface. The differentiation comes up only in the growing internodes.
In the field variety the hairs continue to be upward as in the epicotyl, etc.,
but in the garden variety the hairs turn downwards, obviously an adaptation
gained through continuous garden pole cultivation. This tendency to the







