INTRODUCTI O

Rice{Qryza sativa L.} is one of the mest impor-
tant crops of India and i3 the main crop of the eastern
regioﬁ. Tt alone covars nearly 72 percent of the culti-
vated avea in ‘the 3tate of Wasf Bengale. Its cultivation
in India extends from 80 to 35o N latitude and the ecrop is
grown urnder widely varying conditions of rainfall; altifye
dey and climate., Rice has a remarkable character that it
grows both under watgr-logged and well drzained soll condie
tions and over a wide range of s0il reaction ranging from

pH 4.5 to 8.0

Various factors namely situation of the land,
type of the soll, varlety of rice, season, intensity.and
distribution of rainfall, irrigation resources and special
agrononic features influence and determine the system of
cultivation. There are three princlipal systems of rice

cultivation prewalent in Indla, namely dry, semidry and wet.

Dry and Semi-dry Cultivation :

The land is pleughed a number of times in the
summer month of May and June to obialn the pecessary tilth,
manura i spread and seed broadcast or drilled. The greater
the number of ploughings the better is the tilth obtalned
(P31lal 1958). The fine seed bed greatly facilitates



drilling, dibkbling or broad cast-sowing operations and
gives a good start to the crop. Generally 8 to 1D plog-

ghing with a country plough at frequent intervals are
sonsidered desirable.

In the semi-dry system, the preparatory culfi-
vation is the same as that adopted for the dry systen and
seed 1s broadecast. Usually, in July - Auzust, when the
south-west monsoon is active, rain water is impounded in
tha fields and fha young erop of five %o six weeks is
ploughed crasswise with a narrow wooden plough with about
two inches of standing water Irn the field and planked.

The crop recovers and grows vigorously.

Wet System of Cultivation

In the wet system, the land is thoroughly pl-
oughed with a country (wedge type) plough or iron mouldbo-
ard plough ﬁith two to three inches of standing water in
the field. The field is ploughed repeatediy, three to
four btimes with an interval of about four days between
each plonghing, and levelled before planting. IThis pro-
cess of ploughing with standing water is known as puddle N
ing. The puddling is considered essential for the follow-

ing repsohs =

1 It provides a soft seed bed which taellitates
the transplanting. The seedlings on transplanting in soft



piddle are Invigorated and they put forth fresh roots in
all directiors. The root system is thus extended and

enables the seedling to ubtilize the food naterisl fronm

all round the areas.

2 It helps eliminate weeds which have already
sprouted.
3 It reduces the hydraulic conductivity of the

soil and hence impounding of water is easy.

4 The reduced hydraulie conductivity decreases
the leaching and washing down of the nutrients from the
top soil,.

5 1% hélps to set up hizhk redox-pqtential and
this reduced condition is considered congéneal for the

rice crop.

In wet system of rice-cultivation there exist
two practices 6f flooding the soll. In sone parts, paddy
fields are floudéd and are intermittently drained and in
others the fields are kept flooded throughout the grow-

ing season.

A close examination of these practices reveals
that 1t is not yet krown which of the wide varlety of
physical, physico~chemical and biological reactions that



are Initiated in the soil due to the adoption of these
different systems of cultural practices, are best suited
for rice growth. It is novw uwell=krnown thet the physical
edaphie fuctors that influernece plant grouth are soil mo-
isture, soll air, soil temperature and mechenical impe-
dance. It appears that every crop nesds an optimgl cone
dition fér the best growth. It means thet each erop has
a specifie requiremsnts of air, water, tenpercture ard

mechanical anchcragze.

If these soil and plant parameters are vell de-
fined within a eertaln range, it 13 possible to creste
the same under field conditions. A knowledge of these
parameters 1s the most important tool in the hands of an
engineer to desigo an implement required for a particular
tillage operation. For instance, if the seed drill is to
be desizned for some crop, it is a presrequisite to know
the physical reguirement of the seed for gzermination and
seedling emergence. The guantitative inforzation regard-
ing the physical conditisn of the s0il that should be pro-
vided sround the seed and the seed placement depth, is
essential.’ Similariy unleéé and until the eptimﬁm soll phy-
sical conditions for rice growth are clearly unﬁerstood? _
it may not be possiltle to design a puddleror wet 1lond
cultivator which would crsate the desired physical condi-

tions.



 The physieal conditions of soil may affact the
crop directly or indirectly. Many a times, it may not
have a dlrect bearing op the crop growth but it does ine
fluence the soil environment as a whole. In rice soils,
submergenge of soil which sets a reducing condition, has a
remarkéble bearing on the crop growth. This reducing cone
ditinn'gOVerna the chemical kinetics of paddy soils,which
in turn, controls the availablility oy noneavailability of

nutrients to the plants,

This knouwledpe of the physical corditions of the
svil helps one to inow the degree and the way of 3611 Mg
nipulation so that excessive ﬁillage may be avolded. For
example, 1f the conditionsthat are reguired for the good
rice growth are known, it may not be necessary to give
8 = 10 ploughings with a country plough. This will fupe
ther help tc.minimise the cost of tillage.

The four physical edaphic factors that are dee
pendent on the physical conditions of the soil are so c¢lo-
sely interrelated that it is dirfieult to isolate one from
the other. In view of this complex situation it is aiffi-
cult to appraise the soil physical condition completely
with one method only, However, soll bulk density measure-
ments are frequently used for the appraisal of the physiecal
canﬁitiﬁns of the soll. According to Vomocil {1957),%Bulk
density date are readily interpratable in ferms of



fundamental soil oroperties and properties which affect
plant zrowth,” This statement explains the'importance

of 3oil bulk density measurements in plant growth studies,

Bulk density measurement is also at present ore
of the best methods used to evaluate the tillage practi-
ces, 350il bulk density is deflined as the uasg of dry_soil
per upit bulk volume. The bulk volume includes both so0lids
and pores. Any change brought about in the bulk density,
therefore, alters the soll airewater reiention and movement,
therwal eonductivity and capacity and mechanical strength,
It follows that every crop should have an optimum bulk den~
sity which would provide the necessary physical, chemical
and biological environment for the maximum erop growth.
Optimum bulk densities and alre-vold ratios for soms erops
hsve been reported by Vomocll (1955). | |

The above discussion poses the question "Is there
an optimum soil bulk density for rice crop" ? or " Is there
such a range of soil bulk density which would prav;de the
desirable soil physical conditions that are congenéal for
the rice growth™?

An answer to these questions was an attempt made
in the present lnvestization to study the effect of varying
bulk density in order to fipd out the optimum soil physical
eonditions as appraised by the bulk density. Various levels



of the soll bulk density ranging from 1.3 g/ce to 1.8 g/ece
were obtained by compacting the soil in the iron eylinders «
A sultable technique was “eveloped for the soil compaction.
The expariments were carviszd out in the iron ¢ylinders on
the FPurp of agriculiural Tngineering Dopartzent, Indlan
Iunstitute of lechnology, Xharagpur, West Eéngal. Some ex-
perirents were conducted in the laboratory under controlled

conditlons of molsture and temperature,

The effect of varying levels of bulk density on
the physical properties of the so0il before and after tha
crop growth was studied., It ensabled to know the magnitude
of changes brought about in the physical conditlions of the
soll due to the variation in the bulk density. Later on,
this helped correlate them with crop growth and find out
the factora that affected the growth moat. The optimum
seaed placement depth and bulk density around the seed for
the maximum gseedling emergence was found out. This was
determlined in the laboratory under optimun conditlons of
rioisture and temperature. The experiments were carried
out to study the effect of varying bulk densitles on upland
rice (variety Dular) and low land rice {(variety Rupsail).
Seedling emergence and the other zrowth components nanmely
height of the plant, number of tillers, Gry matter and
grain yield were studied and correlated with the physleal

properties llke soil hardness, penetration force, aeration



perosity, capillary porosity and hydraulic conductivity.
since the soll physieal properties also influence and
determine the availability and uptuke of cutrients, nitro-
rany phosphorus, iron and manganese contents of the grains
vere determined. The smount of nutrients avallable for

the crop depends ot the root proliferution which in turn,..
determine the fending zone, Therefore, fthe rice root pro-
11 aration was stndiad under various 1e§els of bulk density

at Aifforont rrowth stares,



