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processes of the mature maggot are dimly visible. The’ mﬂggnts soon
after hatching feed on the Aphids by sucking out their bc-ﬂy mntents
and begin to grow in size. They moult twice before pupation.. In the
mature maggots (Iu,r_r, 3) the pale white colour changes fo that of
vellow and the anal  horns "are longer® and more prominent, theit tips
being black. A detailed examination of the ‘ horns ' under the micro-
scope reveals the prolongation of the lateral tracheal tubes into the
horn like processes which end in three-branched  claw-like structures.
The full grown maggots are about 2'5 m. m. long. Before'pupation
-the maggots exude a cement-like white fluid, probably for attachment,
which hardens and turns Dblack in colour in a cnuple of hours. The
larval period lasts four to five days.

Pupie. The pupae (Fig. 4) are dark brown in colour and look
similar to the mature maggots but -are more stumpy. Théese are ahout
22 m. m. long and 1 m. m. broad. In five to seven days the adults
emerage by pushing their way out at the anterior end of the pupae:

Adults. Adult flies (Fig. 5) are very active creatures, short and
stout and measure about 2 m. m: long. The general colour of the fly
is greyish dark. Anteénnae including arista are dark and the halteres
pale yellow. The abdomen is grey with a round black spot on each
side of the median line of the second tergite. Lezs are light dark.
Adult-flies have been noted feeding on the honey dew of Aphids A
fly fed with jaggery water in captivity lived 21 r.iays The total life
cycle lasts 11 to 16 days.. "

Hosts. Fly maggots have been observed fgedmg on Aphids on a
variety of plants such as Cholam (Sorghum), Cotton (Gossypium),
Cumbu (Pennisetum typhoideum) and beans (Dolychos lab- lab).

Parasites. A few Chalcids ‘were once collected from a Leucopis
pupa but in nature the number of such parasites seems to.be very few,.
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Intreduction. In preliminary yield trials of crops the  plant
breeder has often to handle a large number of types although only a
few of these can be carried forward. It is a practical consideration
‘that the methods adopted at such a stage allow examination of as wide
a range of material as possible with the minimum of labour and with-
out'loss of efficiency. Each crop sets its own. pmb]em in tlus connéection.

* Since sending to -the: press a few maggots with shorter respiratory horns.

probably another species of Loncopis, have been collected feeding on Aphids and
are under study
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In Bengal gram (Cicer arietimtm} for instance, the actual determina-
tion of the yield requires the stripping and threshing of the pods
and will take time and labour when the number of plants is large.
Any method which will do away with much of this labour will be an
improvement. Towards this end,.other more easily determinable
.characters indicative of vield were investigated.. The results of such
a study . are presented’ in this paper, from work done at.the Nandyal

Agricultural Research Station during the year 1932-33.

Material and methods. The material of the enquiry comprised
399 different cultures of Bengal gram grown along with 201 lines of
local bulk in lines 114 feet apart in the usual arrangement of raw yields,
with a control line of local bulk coming between every two selections.
Plants were spaced 9 inches apart in the lines each of which allowed
for 26 plants excluding out-skirts. Each line of controls, as well as
the selections was harvested separataly and examined for the follow-
ing characters.

(1} Shoot weight, (2) Pod weight and (3) Gram weight (weight of
all plants correct to 14 0z) The shoot weight was the portion har-
vested by the sickle free of the roots.

~ Relations of the characters. For purposes of this study the gram
weight was taken as the ultimate basis of yield, and, the extent to
which the other two characters could be relied on as a measure of it
was investigated. The co-efficients of correlation expressing the rela-
tions between the characters are given below :(—

Table 1.

Correlation of characters, pod weight, shoot weight
and gram weight in Bengal gram.

Local bulks (201) ' -Selections {399)
: ] | Partial . gk Partial
Pairs of characters. Corzelation | correlation Correlation | correlation
coeficient. | .o oficient. Cient. | poeffieient.
1 | 2 | 3 | 4 | B

Grain weight and
Eh{ﬁﬂt weight (09380006 O-qad g 4=00037 0r926-L0-005 3870029

Grain weight and
]fﬂd weight 09720003 0792400017 0r9824-0001 880007

Shoot weight and ,
: rfcrd weight | 0092420007 | 0r14720'045 09120006 | 004220033

Tt is apparent that the characters form a very closely related
aroup, the coefficient of correlation exceeding 0°9 in all cases.. As the
relationship is very high. it will be useful to evaluate the contributions
of each chardcter after eliminating the effects of theothers. The
partial correlation cneﬁ'icu,nts got in this way are given in columns
{3) and (5). It is seen from these values that the greater part of the
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‘elation is due to that of gram weight and pod we:ght and: 1.:) ﬁ Jess
sxtent to grami weight and shoot weight. In 0;‘{1&1 t-::: u‘nderstand
nore [tu the significance of these ‘rélationships it will bé necessary
-0 know in what manner they are expressible.

The regression of -the other chavacters on the gram weight:— "If the
sharacters, shoot weight and pod weight are suﬂimently indicative of
‘he gram weight, two conditions muist be fulfilled: The- first “i§ that
‘he relationship should be simple and- definite ; secondly a ]arge propor-
‘jon of the variation in gram wmght should b= express:ble by them.
'n order to detérmine these two points thz vanance in gram Welght
iue to the other two characters was analysed into the ‘several com-
sonents. (Fisher R.'A. Statistical methods 1932 P. 231). The results are
siven i table I1.

‘Table II.
Relation of Gram Weight to other characlers.
ANALYSIS OF VARIANCE.

Control Bulks - N ‘Selectivns,

Shoot Weight | Pod Weight '| Shoot Weight | Tod Weight

Relative
. ¥ [ ]
§ 58|, |5 (58], [& |8, |5 158
e |'BES| %% ['BES|% (% |E2|%| 3 ES|%
g = o = 4 & o 35 2. LAe
&g | o | e w | ;ah = 1 e
Variance, in
gram weight ) . i o i,
due fo:~ '
Linenr regres- o
sion. 1 NE87-18%5 1 1171511957 1 |5065° 71859 1 (566659671
Diviatinn ' i .
from linear . . . \ : B :
regrassion. 28 81 .55 19 91 0'5) 42 o959 16 27 1377 23
Within arrays.| 171 | 107°5, 60| 180 63'5 3'8| 355 | 7356|125 370 930 1'6
Total. | 200 l?‘)E'?I 100; 200. lTUZ‘TI 100¢ -393 | 53972 10G] 398 539?‘2‘ 100

i

Significance Yoo, |~ . ey . e

of departure | Significant | -.Not ; Mot ! _Significant

fmmlstraight P{*{}I f significant. _significant. - . P01
ine - -4

It 1s seen that from Bﬁ to 967 of the. vmmtmn in gram weight is
accounted for by the s1mple relation of a straight line with the other
characters. lLven_ though, the departure from linear regression is
significant in two cases, the percentage attributable to.this cause is
low, (less than 5°5%). -It can ‘thérefore be concluded’ tlmt the gram
weight of any selectmu or plant is e‘{press::ble to a ver}r large extent
directly from the shoot weight or pod wmght The equations gwmg
the relations of the characters are given below all weights being in
ouncesi—
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In Bulks. In Selections.
Gram weight =0'4760 ‘shoot weight  0.4594 shoot weight nlus (1'264.
plus-0°060.
'=07329 pod weight 07215 pod weight ,, 0'145.
plus 0’ 015. o
Gram weight =0'139 shoot: wmght 0091 shoot weight plus 0°601.
plus 0°'540 pod pod ‘weight © o, 00060,
weight—0°070, |
(R=09777). {R=9"0845).

T'he very high values of the multiple correlation coefficient ‘R’ indicate

that a remarkable accuracy (about 95%) in gram weight is gor by the
combined characters.

The real advantage of the relations however lies in their applic-
ability. From’ practical consideration even the- determination of pod
weight appears unnecessary. The labour of stnppmg the pods can be
avoided and the preliminary selection made on the basis of shuot weight
Gﬂljf w1th a fsur degree of accuracy [nearlv 90 f‘r’} If, for example, we
require to chnose plants or selections with 20 % increase over control
in gram wmgh{: the error involved by choosing those with 20% and
over increase in shﬂut weight, will be negligible, the only ‘condition
necessary hamg that the harvest of the plants shuuld be done when

they are in a thoroughly and uniformly dry condition as in plants of
the present study.

Summary. The pod weight, shoot weight and gram weight form
a very closely related group of characters the coefficient of correlation
exceeding 0'9 in all cases. When the effects of the different characters
are independently evaluated the relation of gram weight and pod
weight is most pronounced (r py 5, =0'8), while that of gram weight and
shoot weight is next in importance (rge.p, = 04),

The gram weight cdn be expressad directly as a simple function of
either pod weight or shoot weight. The equations expressmg these
reiﬂtmnqh:ps are similar in bulks as well -s--. selections and give an accu-
racy ranging from 86 to 9542,

TFor purpnses of preliminary wehl trials it is not even necessary to
determine pod weight. Selections made on the basis of shoot weight
will hold good for gram weight without any appreciable loss of
accuracy



