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The average yield of rice is M i a ,  ©s also is other 

countries of Asian tropica, Is lo® even under good soil and water 

m m g m m t  psmtims* Tills is often attributed to the lack of 

adequate light intensity in the riee eulture aeascn whioh coincides 

with the period of monsoon rains* Secant evidences do not fully 

reeoseil© with this view {Mfadskis.,. 196?}* Even under highly 

controlled laboratory condition, energy capture efficiency of the 

pleat has hues obtained to be not more than >5 002 content' of 

the atmosphere is generally said to be a limiting factor* Most 

-probably| the Xoe yield results from unfavourable temperature 

conditions* This is very nail exemplified by the yield data obtained 

from the localities hating different temperatures during growls 

season* The Taiwanese rice variety grown in Kashmir Talley with. ' , 

the teoperatttre range of 21° to 27 °C yields twim as much as in 

Cuttaek .{Crissa) where the teaperature during the. growing season 

is above 32% (Wagai, 1958)*

The main riee. pr©teciag area in India* as show is the 

map,.lies in the coastal region, in the interior river basin and 

in the Mlly regions of the north* High temperature during oulture' 

season (July » October} in the greater part ©f this area, particu­

larly during nlgit, creates unfavorable photcsynthesis - respiration 

balance* Summer temperate© during'April to 7une is 'highly aesiccatl
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fo r rice growth* fh© mxim. m:f shoot up to  50^ ana above 

(Figaro l)m SteQEeraiure condition incise the spring: seosoa (d’&mary 

to Ifereh), fcoigevort aff^oaeSes tiiat of tho tesporet© roelcn but 

ealtivetioa i s  IM ifeefi a m  to lade of seter# la  tiie  h i l l y  region* 

th© smaasr teaperoture is m m h  cooler m & t there?m?t $ m o m  fmm.S'&bbi 

for rice grcoth than in the plain© but the sQvei*© cola ^©eMSes 

the cultivation In  the winter months* I t  Asf thus, apparent that 

t!i© tempera tor's condition in th© larger £®rt of th© r ie e  aroa i s  

not conducive to beet ?io© grc%?th eua lias limited fell© saspe fo r 

th© adoption of Bulticalture l.o. gi»aslac:* two to three erocs in 

succession* Where to^e^ature i s  famous?able, ae ia  Mysore p ieteau 

of s cuth In i ia  situated a t 3*000 ft frea sea level* fie©  ia  g so a  

es an important crop is §11 seasons*

fesperatu're generally receives reoosnitlon as a eliisatio 

factor and m o h  le a s  as o s o il  odaphic fa c to r*  th is  is unfortunate 

a® the root system, which sustains plant growth by absorption of 

water and nutrients, i s  espied %p s o il  t ® 5©rature tshich i s  fiiffe* 

m n t  i s m  aerial teesjperature# the teaperatuxe of subaarssd soil 

la whioh rioe is grocm, has -been obs©i?¥©i to Is© 10° t© 12% le s s  

than that of ©orlol teasorafeiro in mmms*  during clef time (F ig aro  iJ *  

Such a difference i s  tsmi^orator© between root sac* shoot ©nviroooeat 

of o greylag  plant m y  im of coassqneisoa os# jaoritfi attention* la  

the eoatost; ci p lea t grasth, th© imposts nee of s o il  teaperatur© 

aotil3 to© realised fro a  tho fact that th© lahcl© series of 

reaotians in. the soil are Sojp&jdnt so tenparate©* sufesaraM

conditions, abundance of water creates a reducing enviros&ent#
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Til© temperature, being an intensity factor, affects tlio rat© process 

anfl thereby, altars the chemical environment of tlio soil. Secondly, 

addition of organic natter through decaying roots, of the growing 

plants and its subsequent decomposition becomes intans if led at high

temperature* The resultant toxic prodnets make the soil environment 

increasingly inhibit!ve for root growth end root activity (Kajima 

anfl Tanaka, 1966)* At low temperature, Increased gas solubility 

.say bo a favourable factor for root activity of the plant.

Besides those processes that supply nutrients to the plant, 

normal growth processes of the plant itself from seed germination 

to maturity are affected by temperature*, The depressing effect of 

soil temperature is also asserted upon ensyaio products causing 

rate limitation or rate imbalance a' and upon substrate availability 

by' decreasing intracellular gas concentration* changing persaa bility, 

transport efficiency and organelle function (Lasgridge and Mo William, 

1967)* Some of the vital orgaas of the plant, such as tiller and 

panicle-primardlQ, develop at the laser portion of the stems which 

remain bathed under water*. It is natural that they will be affected 

by the temperature of the bathing medium. Boa© Japanese workers 

(Hatsushiaa et al., 1964i Tsunoda, 1964) have laid particular stress 

to this aspect of temperature response,

■ The effect' of water' end soil temperature on rice growth and 

yield has been-studied for quite a long time by tfapanose workers 

{Sato,.i960; Takomure et al,, 1961). It is only recently that the"
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effect lias been is dated from that of oeriai temperature by 

controlled temperature studies {Ohslean and Peterson, 1962;

Matsushima ot el,, 1964; Tsunoda, 1964).a*—-'* MctWT 9 9 C

These studios have shown that rieo plant is nore responsive 

to water sad soil temperature than to serial temperature, This 

infowaatloa Is of groat consequence from the point of sanoeuvrebillty 

of water and soil tsaporatur© in the field* In Japan, th' te-aperature

of rice fields is controlled by regulating wat-sr depth or by chu .. v; 

periods of irrigation and interval of drainage practices, Dressing 

of carbon blaoii a M  mulch ins with rice straw and grass leaves have 

also been tried with success (Sato, I960),

In India, hoboculture is being practised over s large part 

of the rice area# The rice varieties generally grown are short-day 

plants which the faraers have selected over the centuries as plants 

that matched the rythra of the raonsoon rains* Shis practice is not 

going to solve the growing demand for rice production# She solution 

lies in the adoption of aalticulture practice* Now, the technological 

advancement has increased the possibility of irrigation in larger 

part of the riee area* High yielding riee Variety such as Taichung 

Illative)! is being introduced for intensive cultivation* Gone or 

the characteristics of the plant such as early maturity, photo- 

nonsonsitivlty, non-lodging habit and tolerance to heavy dose of 

nitrogen with increase In yield mate it more adaptable for Intensive 

cultivation and multiculture practice in the tropics * If the limita­

tion in rice culture due to unfavourable temperat tire cceditions is
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even partly over Gome by ameliorating soil toaperature, it will bo 

possible to adopt mnltieulture over an extensive area* Before any 

rational attempt is tills direction is made,. ©a understanding of 

the relations of growth & M  yield characteristics of the rice plant 

vdt.h soil temperature is but necessary,. Such information is scare© 

la tropical region, mors particularly in India.

With the above objectives in aiM, the present imrestiga*

tion f,ms under taken, fi general study m s  first mad© to observe the 

growth and yield response of rice plants to varying temperatures 

and other laeteorologioal elements during the year* The study showed 

three broad temper a ture regimes t low, medium and high, which caused 

considerable variation in grain yield* It waa also clear that the 

effects of unfavourable temperature regimes on plant growth are more 

damaging only for the periods Mien the extreme temperatures prevail 

and that the severity of temperature depends on .the growth stage 

of the riee plant* The effects of seasonal temperature regimes on 

growth and yield were further esaained from the cdaphio point of 

view with reference to the plants grown under specific seasonal 

temperature regimes, Subsequently, the effects of controlled soil - 

temperature regimes ©ft growth and yield of the rice plants were 

studied whereby the effects of soil tenparatura were isolated from 

that of aerial temperature. The soil temperatures were regulated 

to follow a definite cycle. This was imperative in view of cyclic 

nature of taaperature variation under natural condition (Figure 2}*
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This enables a valid comparison of the results with that of the 

natural condition. Fast studies attempting to assess tiio effect 

of water a M  soil temper a tore on plant grewth t controlled at 

constant tenporature level, hava stifferoS froa failure to 0 3 0 1 

tiiis requirement*

Cop
yri

gh
t 

IIT
 K

ha
rag

pu
r
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