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ABS1 RACT. The paper deals with the study of CO~-content of the air layers with which the plants arc
primarily concerned . It describes variation of the atmospheric and w it air CO~ with (i) hciRht/dcpt h
(ii ) time of day and ( iii) season. The study was made in the o pen as well as with in crops. The etiect

of irrigation on CO.,..contcnt of the soil air is also described . Pcrtenkoffer's method of CO:!'"absorption by baryta
and subsequent tit ration b)' oxalic acid using phenolphthalein as indicator wa.s used for CO,.\."Sti!1U,ion. . 'the:
.amr1es of soil air (rom within the soil 'IICCC drawn uut for CO.,..cstimallon through a specially designed
sree p robe . For the durat ion of this study the average value o f CO :reunccflIt:ltion in the elr layers within
the lint eight feet abo ve the gro und surface was 0.049% and that in the soil air under a bareplor at a depth of
Hem. "'as 0 . 1}%. "

The stud)' indicates that the amount o f COt in the air is mo re inside a crop tha n in the open . (II)
it is more durin g night than during the day-the minimum being in the afternoo n and (iii) it i more during
winter than during summer, the minimum being in the rainy season. COr<ontent docs not apPOr.to
vary with height upto the first H feet above the ground surface. Soil air CO., increases in co ncemranon wit h
depth . It i more under a crop-field than under a bare plot. Its maximum concentration occurs in the
rainy season and minimum ear ly in spring and the low values continue throughou t the summer months.
The effect of irrigation appears to increase the concentratio n of Co. in the soil air,

1 . 1ntrodud ion :

Carbon dioxide of the atmosphere and the
soil air plays a vitally important role in plant
life. At mospheric carbon dioxide in
conjunction with wate r, is the source of various
complicated substances like cellulose, starch,
suga rs and gums, which constitute the physical
structure of all plants and also provide man y
organic nutrients to them. If the concentration
of carbon dioxide in the atmosphere is
increased by artificial means up to an optimum
value, it results in vigorous plant growth 1_ 5

Carbon dioxide of the soil air is helpful to
plants in var iou s ways. Being an important
a!;ene)' of chem ical weathering it helps to
disintegrate rock masses to the state of soil
which provid es mechan ical suppo rt and
ino rganic and organic nourishment to the
plant. Carbon dioxide of the soil air, when in
solution, forms soluble bicarbonates with the
alkalies and bases of soils aod produces readily
available plant food . Further, b), comb ining
with certain calcium compounds of the soil it
forms calcium carbonate which maintains a
slight alkalinity in the soil. The alkalinity
thus maintained assists healthy bacterial activ ity
and keeps the land in good tilth',

Carbo n dioxide represents a very minor

• This paper summarises some of the results d is.
cussed by the present writer in his M.Sc. (Ag .) fhesis
entitled" Carbon-dioxide in relation to plant growth;
its variatio n whh height. time, season and environment

con stituent of the atmosphere. By volume ir
is 0,0 33% and by weight o,n gm, per litre of
air .? Carbon whose only source of supply
to the plants is carbon dioxide constitutes, on
the o ther band , nearly half the dry weight of
the plants I. In view of this it becomes
difficult to believe that the atmosphere alone is
the source of supply of this element. Carbon
d ioxide of the soil air is manv times more than
that of the atmosphere. I i is logical 10
imag ine. therefore , that th is will also be pla)'in~

a part in the general supply of carbon dioxide
to the plant kingdom. The carbon d ioxide of
the soil air may be ut ilized in two ways.
\Vhen in solution , it may be tran slocated into
the foliage and utilized in photosynthesis. 1.8."
It s upward d iffusion into the air layers near
ground can also assist the atmosphere in
keeping pace with the process of photosynthesis.
Lunde gardh 7 divides the carbon dioxide
cycle rnto a narrower and a wider one, the
narrower being between the plan ts and the
soil and the wider between the plants and the
atmosphere. According to him, it is the
narrower cycle that gives the needed carbo n
d ioxide to plant s. Carhon dioxide from the
wider cycle is made use of only when the
narrower cycle cannot meet the demand.

in the air la)'t: R above and below the ground with
which plant s arc concerned .. submitted to the Nagpur
Univers ity,
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Stud ies in
ciency of

Sampling Technique: Effi
Sample shapes for Paddy

P,S. SREE:\:IV,\SA:-:,

ABST RACT. In the present paper the sample "Ihapc,; employed in rhc crop-wcarher scheme.
an d seven other sample shapes con sisting o f six hunches have been stud ied with the g rain
yield o r paddy . For this purpo se the clara on the com plete ha rvest ing experimen t ca rried

out at the RJCC Breeding stat ion , Kar jar. in the year 19'P h01\-C been utilised. Th e efficiencle..
of the var ious shape s have been invc....rigatcd by the techniq ue o f (a) anal ysis of var iance and
(b) lmra-c lase correl ation , The se two techn iq ues brought out conclusively the superior ity of the
present sample shape o ver the ot her seven sbapcs , Also the percen tage in formation ob tained
(or 1% and 1 0 % sempling ha ve been indicated .

1. l w rodua iou,

The workers in the J\gricultural ~h:tt:() l'Ology

section at Poena, have made numerous invcs
tigations to try nu t and select thc most etiicicnt
samplin g technique fo r recording the growt h
and yield of various types of short crop s like
wheat, padd y, etc. , and tall crop s like [owar and
suga rcanc.2 ,.a,6 Kalarukar et all d iscussed
the precision ob servations on rice at Karjat
recorde d from 1934 to 1940 in a recent paper.
'At the end of their paper the)' suggested that
instead of linear sampling unit of shape
00 x x x 00 x x x 00 x x x o rr :

omi t O'iii"it o mit
the sampling unit of the followin g: shape ma ~

be tried in future exper iments.
omit omit om it

1St row

and row

o x x x 0 x S X I) X X

x x 0 S S x 0 x x x 0

omit r mit omit

In the prc ~cnt pap~[ an attempt is made to test
the suitahi litv (If th i" modif ied sam ple st ructure.

It may l;lC l1l ~ n,t ion,d here that i f the s~rnple
st ructure IS cl11CICI11 , the amount of vanauon
present "between samples" 'will be low . \'l;··hen
II sample is made up o f a number of ultimate
units the variat ion prescnt "within sample"
(between ult imate un its) should be of thc same:
o rder as " betwee n ' samples". If the ultimate
un its sho w a positive co rrelatio n then thc
"within sample" variance will he smaller than
that " between samples". On thc ot her hand,
if the ult imate units have a ncgad vc corrcla 
tio n the "within sample" variance will be
gr~a tl: r than th at .. between samplcs" .13 10
-clccrinc the most "efficient' from 3 numbe r
of possi'ble sampling units we shou ld aim at
selecting one which on repeated tr ials ind icatev
no correlation effect .


