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Agro-ecosystem, an important k€y in environment as its changing would be consequent to changes
in vast cereal ecosystem, the components and their functions of-paddy fields has been formulated
with selection of two varieties vrz. kimaphou (CV,) and Phoudongb" tCvrl for faciliating and
understanding of the components of eco-system of ieedling period 

-anit i*o* of meteorolo-gical
flctorsr The RGR on heighg biomass (RGM, RGRw) canopy, La, rel growth ofiadiclq growt'h of
plumule and radicle/plumule ratio of test cultivars have ciose coretatiJnship with meteoirological
parameters. It explore the prime task the releasing crop varieties to the suitable agro-climatic zone with
a viewto conserve environment with more production for betterment ofhumankind in the wettand of
Imphal valley.

Keywords : Agro-ecosystem; Biomass; canopy; LeafArea (l,A); trafArea Index (LAI); Regulatory
Growth Rate (RGR); Wetland.

Inhroduclion
Mathematically plant consists of an assembly ofdiscrete
units each of which has measurable attributes such as
number, size, weight and length. If the development of a
rice crop defined as the outcome of processes of
differentiation and growthr, the rate ofdifferentiation can
beexpressed byan increase in primordial numbers, whereas
the grorafh ofan organ is expressed and measured by an
increase in its size or weight, cell division and expansion
provide a bas ic example ofthe distinction between number
and size. It is applicable to any higher level oforganization

1nd weather indeed, environmerrtal-factors generally to
determine the.time at wtrich a spocific developmental
process begins, the subsequent rate ofdevelopment and
the time when the process stops. Various croi ecologist
have been more concerned with measuring rate!,
particularly changes of weight per unit time related to
transpiration and photosynthesis for about past 30 years2,
the changes in size per unit time have usuatty Ueen
measured over periods which are too long to reveal the
sensitivity oFrates ofexpansion to:temperature changes.
Mean temperatures recorded from day to day fluctuate
around the monthly mean in response to changes in the
synoptic pattem of weather In terms of plant growth, the
diurnal temperature cycle is more important than either the
regular seasonal rycle of the random effects of weather.
Whabver the cause, extremes oftemperatuie occuning for
a period ofseveral days Or even few hours, may severely
reduce the growth ofaniruatr crops or even destroy perennial
species.

, This present work investigate some basic concept
that help in establishing a clear understanding of the
adaptab il ity.of high yielding variery of ricecultiian CV,
(kimaphou) and CV, (phoudongba) to the environmenr at
Imphal valley, Manipur, which include_

-To analyze consequence of ecological factors to radicle
and radicldplumule.

-To 
determine the regulatory growth rate (RGR) and plant

growth to testcrop varieties CV, and CVr.

-To analyze the ecological impacts oi, fe, LAI, and
canopy.
It{aterials and lt{ethods
lnvestigation on the agro-ecological studies on paddy field
was conducted in farmer,s field during trvo kharii crop
seasons viz. 2001 and 2002 at ..Kitna panung Loukon,,

:,g{d in the Imphal East District of Manipur 1Z+oS, to
25016') Latitude and 93037, to94ol5, Elnngitude). The
corresponding meteorologica! pararneters during &e course
of study were recorded from the Tulihal airpo4 Imphal
and ICAR, lamphel, Imphat, the nearest and in the area of
same agro climatic zone. The investigation is mainly
concerned for vegetative phases by determination of
growth of radiclg growth of plumule and ratio of radicle/
plumule, Regulatory Growth Rate (RGR), kafArea (LA)
LeafAreafndex (l,AI) and Canopy. For growth ofradicle,
growth of plumule and ratio of radicie/plumule were
measured at an interval of 24 hours ana RCg the plant
height was measured at an interval of four days iight from
emergence ofseedlings and calculated as per the f;lbwing
formular.
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p.6p: lt og W, - t og W,/ (T, - T,)
where, W, =Final dry weight" W, =Initial dry weight, ...

T, and Tr-are respective time intervals' 
For plant growth, observation was measured as

per treatment at four days intervals following Blackman's

formulaadoptedbYMishra3. . : .,,
W,:\en -''' "':'
where, f ,: final dry length, e= base of natural logarithm,

r=rate ofincrease in dry weight per unittimq r<ime interval

.. ,,: Investigatlon on leaf drea (LA), canopy and leaf

Area,Index (LAI) $rcre calculated by measurement of area

of leh&,radilis'ofstenL coverage area'Bftanopy etc' at four

days.during the seedting period (vegctative phase) of test

crqivaiieties CV; an<iCv, following Mishrd.
L,A.(kaF.Area) =k x lenglh x width
where, k = the adjustment frctor (0.670)

LAI (kafArea Index) = {Sum of leafarea/hill of six hills

(m'z))/ {Area of land covered by six hills (m'?)}

Canopy= zrt'
where; r.is the ,radius ofthe test crop-

Results and Discussion
The ecolory of agricultural production systems and the

natural resources being required to sustain the main

compbixints, cf'otris'hnd yield oomponents thereof The

growtlibfradicle;:plumule and their increment values and

ahe ratio:ofradiCte and ptumule fortest varieties CV, and

CV, were recorded and shorgr in Table-I. The maximum

rateif increment ofradicle i.e. 22.8 mm forCV,, 2l mm for

CV, have auairxr!'on 9e and 76 June in 2001 . The maximum

increment ofplumute leng$r 20.4 mm, 19.3 mm attained on

76 and 56June 2O0l and2}OZinCV,.
The height of the plant, biomass in wet and dry

values of CV, and CV, during the crop season 2001 and

2002 was disirtayed in taUle 2.|*a Ara(LA), Canopy,

kaf Area Index (LAI) and, increment values during

vegetrtive phase in CV, andeV, forcrop season 2001 and

2002 weiie Shown in Table 3l The highest rate of increment

value ofl,A(cm2) i.e.4.81I on24ft June -and 
5.36 cm on286

June in CV. and CV. were recorded in 2001- In 2002, the

highest s.9dlz 
"rno,i24*Jun"and9.l 

12 cmon286June in

CV, andCV, were recorded. The highest LA|L4729 and

0.5303 was 6bserved on 28n June on CV, and CV, during

2001 . During 2002, the highest 2.0299 and 0.4021 on CV,

and CV, were accorded on 28'h June2002.
- 

The influential impact on RGR by meteorological

factors to varieties CV, and CV, for crop seasons 2001 and

2002 were computed and recorded (Table 2). Highest RGR

values0.M)5on 126Juneand0.1256on 86 June inCV, and

CV, during2O0l and'0.9158 on 4e June and 0-0816 on 8ft

June in CV, and CV, during 2002 was accorded (Table 2)'

The RGRvilues in biomass (wet) attained treiglrt i.e. 0 -2465

mgand 0 :221 4 mg were attained on 86 June 200 1. In 2002

the highest 0.2371 mg and 0.2361 mg on 8'h and 46 June

2002.,was:observed in CV, and CV, resPectively- Thp

maxiriiiimRCR values in biomass (dry) i.e. 0 229 and 0-2?9

for CV, and CV, on 4'h June 2001. Similarly the highest

value 0229 mg oibiomass in CV, and CV, was observd on

46June2002.
'' Tablelaccordsdifferentvaltmofradiclgplumulg

increment value and ratio of radicle/plumule during 2001

and 2002 for bodrCV, and CV, with different meteorological

factors. On 2d day CV, accorded as I 2.3 mm radical in 200 I

and 20.3 mm in ZOOZ.'On tast day growtlr of radicle for CV,

accorded as 123.2 mm in 2001 and 110.5 mm in 2002

respectively. FgqCV; the erouh of radicle on second day

was observed'as 18.2 mm in 2001 and 25.0 mm in 2001- On

last day, growth ofradicle for CV, was accorded as I l0 mm

in 2001 and 105.3 mm in 2002 respectively. The maximum

rate attainment of increment ofradicle for CV, was recorded

as 22.8 mm on 96 June and minimum as 8.3 mm on 5n June

during 2001. ln2002, the maximum rate attainment of
increment ofradicle for CV, was recorded as 21 mm on 7n

June and minimum as 4.3 mm on 4d June for CVr. the

maximum rate attainment of increment of radiclt rvas

observed as.2 I . 8 mm on 66 June and minimum as 9 mm on

8ft June 2001. The maximum rate attainmentofincrementof
radicle for CV, was accorded as 16.2 mm on 8'h June and

minimum as 7-2 mm on 66 June 2002.

Iq CY, the highest attainment of rate of radicle

length inciement was observed on 96 June 200 I , with 22 -9

mm frun the previous day (i.e. I 00.3 mm to I 23-2 mm) which

corresponds with meteorological facton 30.4t maximunq

20.29C minimumtemperatures, relativehumidity 98% - 8l%
and rainfalt 38.7 mm (Table I ). In case of CV, highest

attainment of radicle length was recorded on 6'h June as

78.0 mm with an increment rate of2l .8 mm from the previous

observation i.e. 56 mm to 78.0 mm which coincides with

tonperatureof24.gC rnaximum and l9.fC minimunL relative

humidity 98Yo - 9l% and rainfall 56.5 mm. Minimum

increment rate of radicte was recorded on 8s June, its

increment from the previous observation period is only 9.0

mm (i.e. 88.0 mm - 97.0 mm) which coincides with
temperature 27.50C maximum, 2 l. I 

0C minimum, relative

humidity 947o- 7 So/oandruinfalt i S.+ mm (TaUle I ). From ihe

present investigation it shows that maximum attainment of
radicle length for CV, was recorded as 123.2 mm during

2001. On second day (i.e. 2d June) growth of plumule for

CV, was recorded as 20.3 mm and I 8.0 mm in 2001 and2ffi2
resiectively. On last day, 9'h June gromh of plumule was

' accorded as 95.5 mm and 98.5 mm in CV, during 2001 and

2002. For CV, on 2d days growth ofplumule was observed

as I 5.3 mm and I 6.9 mm on 200 I and 2002. On the last day,

9'h June growth of plumule for CV, was accorded as92-3

mm and 75.9 mm in 2001 and2002. The maximum rate
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Thble 3. Analysis ofl-d Canopy, and LAI during vegetative phase ofCV, and CV, QWI-2W2).

l:Dateofobservation;2=l.afara,(cm'z);3:RateofincrementvalueoftA(cnf);4=Canopy(cm2);
5 :- Rate of increment value ofcanopy (cm,':[ 6= kafArea Index.

t9

attainment ofinerement of plumule for CV, wasobseived
as 20.4 mmon TeJune and minimumon4dJund'with 29.0

"mm in 2001. In 2Cfl2,the maximum rate attainment of
increment of plumule for CV, was recorded as 1 9.3 rnm on
5'i June and minimum as 3:2 mm on 8s Iune. In CV, the
maximum rate attainment of increment of plumule during
2001 ,was observed as'17.4 mm on 56 June and 2.3 mm on 46

Junei,Ering 2002, the maximum rate attainment of irrcrement

ofpltrrtule for CV, was recorded as I 2 mm on 5s June and
minimuih'as 5.1 mm en 3d June (Table l). Maximum
attainment of plumule length in CV, was observed on 7'h

June with 70.2 mm, it is20.4 mm increase from the previous

observition (i.e. 49.8 rnm to 70.2 mm) and conesponding
meteorological factors were temperatures 29. l0C in
maximum, 20.40C in minim{nr,'relative humidity 9 lo/o- 7 5Yo

and rainfall 14 nrn. l,olrrest fateattainment of increment of
length ofplumule was accorded on 96 June, with its value
of 95.5 mm'which coincides..with temperature 30.40C
maximurr,{i20.20C mihirnurru relative humidity 98yo - 8lo/o

and rairffall 38.7 mntr',Fro;*nihe:present analysis it shows

that maximum attainment of plumule during 2001 for CV,
was95.5mm.

In case ofCV, maximum increment rateofplumule
was recorded on 56 June with 17.4 mm (i.e. 30.7 mrn to 48.1
mm) the corresponding meteorological factors are
temperature 22.60C maximum, 2ffC minimurq 98o/o- 94vo
relative humidity and 65. I mm rainfall. The lorarest increment
rate ofplumule was observed on 46 June with 2.3 mm only
from the present value (i.e. 28.4 mm to 30.7 mm), the
corresponding meteorological factors were temperatures
26.9C in maximum, 225t in minimum, relative humid ity
9l%o-9}Yoand 8.4 mm.rainfall (Table I ). From the above
analysis it shows that rilaximumattainment ofplumule for
CV, during 2001 as 92.3 mm. The highest increment of
plumule rate was recorded on 56 June with 12.0 mm (i.e.
30.8 mmto42.8 mm). The lowest incremeRtratewas otserved
on 96 June with its increment value of 5.6 mrn from the
previous period (i.e. 70.3 mm to 75.9 mm). From the present
analysis it shows that maximum attainmentofplumule lengtr
during2002 for CV, as 75.9 mm (table I ).1 ' :.r r i

Y, (2001)

I 2 J 4 5 6

CV, CI/, CV, CV, ff, CV, CV, CV, CV, CV,

4t6nt

a6fii

t2J6frt

t6tffit

20t6t0t

24rcm

28/6fr1

0M7

0.1507

1.2194

t.742

1.8891

6.7

lt256

0M7

0.15ffi

0217

0.*2s

t.t2fi.

4288

9.648

0.0837

1.068

0s23

o.147

43ll

4s%

0.G37

0.0663

02855

o.623t

3.1624

sx

0.t257

0.78s7

t.t3r4

5.3114

8.04s7

n3.''t

13.86

0.1257

0.78s7

ts2

8.0457

10.1828

ls2n4

16.6257

0.6

0.us1

4.18

2.7343

3.m7

25143

-:

,Ofi

0.7y3

65237

2.137t

5.4:$

1.4143

0.5330

0.1918

tgnT

43280

023/.8

0.5905

0.8121

0.s330

0.1918

0.t427

tM24

o.ttos

028 l8

0.s803

Y2Q0o2

4t6tu

8/6lA

ta6lu

l6l6t02

20t6tr)

24t6tr2

24ffi2

0ffi7

0.1715

tv
1.876

2.W43

8.U4

't4.w

0M7

0.1715

0.4321

0.8375

1.407

4288

13.4

0.4985

1.685

0.535

0.9983

59597

s26

0.4985

0.2ffi

0.40s4

0.s695

2,881

9.n2

0.1257

r.1314

l'.54

7.0714

9pM

13.fi

rc62'/

0.12s7

0.5028

lv
6.16

8.0457

16.62s7

18 1028

1.0057

0.4086

59714

2A1l,4

4.4772

3ffi57

43771

L4372

4.62

1.8857

8.58

t.4T7t

0.5330

0.1515

0.870I

0%52

03183

06522

0.w2

0.5330

034r0

02805

0.1359

02579

025n

o.7402
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Ratio ofradicle arid plumule for CV, was observed

c 0.6 l, 06: I, 1.04: I, l. I ll, l. I 9: I, l. I 2: l, l. I I :1, I D:|, l.l2:1,
1.62:1, t:1, l:1, l.l2:1" l.t2:1, l.l7:t, l.12:l,and l.l8:1,123:1,
1.46: I, l. 16: l, I .23 :1, l.2O:1, I 20: I, l. I 9: l, I .47: l, 1.8:1, 1.62;1,

1.35:t, 1.27:l, 1.I7:I, 1.28:l, 1.38:l, forCV,duringZ00l and

2002 respectively (table I ).
Table 2 depicted the RGR on plant height and

biomass values for CV, and CV, for 2001 and 2002 with
their correspondingmeteor0logical parameters. On secnnd

day(i.e. 4s June) RGR on plant height for CV, was recorded

as 0.8888 cm and on last day (i.e, 28'i June) the value was

accorded as 0-0292 cm during 2001 . tn 2002, on 4n June

RGR on plant height for CV, was observed as 0.9158 cm

and 0.0414 cm on 28'h June. RGR on plant height for CV,
was recorded as 0.8502cm and 0.9093 cm on 4'h June and

0.05 I 3 cm and 0.0508 cm on 286 June during 2W andzffi2
respectively. RGR on wet biomass for CV, was recorded as

0.1732 mg and 0.1809 mg on 46 June and 0.0189 mg and

0.0243 mgon 281 June during 2llrt:l and2ffi2respectively.
For CV, it accorded as 0. I 884 mg and 0.236 I mg on 46 June

and0.0i88 mgand0.0l85 mgon200l and 2002 respectively.

RGR on dry biomass for CV, was observed as 0.299 mg and

0.229 mg on 46 June and 0.0743 mg and 0. I 108 mg on 28d

June in 2001 aad2}l2respectively. RGRon drybiomass
for CV, was accorded as 0.2[ mg and 0.229 mg on 4c June

and 0.0980 mgand0:0854 mlon 28n June during200l and

2002 respectively.
Table 3 di5played the analysis results of teafArea

(LA), Canopy, teafArea Index (L.AI) and increment values

during vegetative phase in rice CV, and CVr. The maximum
rate attainment of inerement of leaf area for CV, was

obsewedas4.8l I cm?and 5.9697 cm2on 246June200l and

2002 respectively. The highest growth ofthe plant in terms

ofleafarea uas resorded as I I .25 cm2 on 28n June in CV, in
2001 . The period coincides with meteorological parameters

oftemperature 2l .80C in minimum and 3l .6oC in maximunq

relative humid ity 7 3o/o- 65Yo and rainfall I .2 mm. B ut in case

of 2002 the highest [e4f area record on 28'h June with a

value of 14.07 cm2 and the period coincides withthe22.4oC
' 
in minimum and 30. I rc in maximunr, retative hum tdity 7f/o -
630/o and rainfal I 0. I mm (Table 3).

In CV, the highest leafarea was accorded as 9.64
cm2 in vegetative phase ofcrop growth in 200t . The period
coincides with meteorological parameters of temperature
2 I . 80C in minimum, 3 I 6qC in maximum, relative humidity
73o/o65o/oandrainfall 1.2 mm (Table 3). In 2001, the highest

leafarea was accorded as 13.4 crn? in CV, the conesponding

meteorological parameters of temperature 22AoC in
minimurq 30. irc in maximurq relative humidityTg/o-63%o
and rainfall 0.1mm. From the present investigations of rice
cultivars CV, and CV, it is clear that leafarea was affected

by temperature, The frnding was in agreement with that of
Hunget al.l and IRRIs.

Table 3 revealed the canopy of CV, and CV, in
2001. On 4ft June, canopy was observed as 0.1257 cm2;

0.125 cm'and 13.86 cnf; 16.62cm2 onZSsJune forCV, and

CV, respectively during 20 l . During 2002, canopy on 46

June for both CV, and CV, was accorded as 0. 125 cm2 and
0. 1 25 crn'? respectively and on 286 June 1 6.62 crn? and 1 8. 1 02

cnrS forCV, and CV, respectively. Highest rate ofincrement
of canopy for CV, was accorded as 4. 1 8 cm2 on l6'h June
with corresponding meteorological parameters of
ternperafixes 274t in maximum , 2 I .30C in minimun! relative

humidity 82% and 24.3 mm in rainfall and lowest as 0.3457
cm2.on I 2ft June in 2001 with meteorological parameters of
ternperatures 30.3t in nraximum, 20. lE inminimunl relative

humidity 847o-7SYoand 10.4 mm in rainfall. In CV, highest
rate of increment of canopy was observed as 6.52 cm2 on
16ft June with corresponding meteorological parameters of
temperatures of27.40C in maximum,2l.30C in minimum,
relative humidity 82Yoandrainfall?4.3 mm and lowest on
126 June with a value of 0.3457 cm2 during 2001 with
meteorological parameters of temperature 30.30C in
maximum, 20. lt in minimurq relativehumidity 84o/o-7 5o/o

and 10.4 mrn in rainfall. The area cover or canopy for CV,
was accorded as I 3-86 cm: and I 6.6 cm2 on 200 I and 200i
respectively. In case ofCV, it was recorded as I6.62 cm'z

and I 8. I crn? during 200 I and 2002. From the above analysis
it shows tlat crop variety CV, (Phoudongba) covered more
canopy than that of CV,. It is evident from. the present
analysis that canopy ofpaddy varieties have influenced
impact by meteorological factors consequently to yield
and yield parameters as in trapping radiation energy and
getting high of biological effrciency 6'7.

The attainment of leafarea index was recorded on
4s June with a value of0.5330 in C!, and 0.5330 in CV, and

on last day i.e. 28s June the value was accorded as 0.8 I 2 I
and 0.5803 in CV, and CV, during 2001 . In 2002, on 46 June

leafarea index (LAI) forCV, and CV, accorded with a value
of0.5329 and 0.5329 respectively. On last day i.e. 28ft June

leaf area index (LAI) for CV, and CV, were observed as

0.8462 and 0.7 402 (2N2).
The finding indicrites the impact olvarieties to

LAI, the key characteristics ofexponent to the yield and
yield facton with their micro and macro environment. King
and Evans8 reported the LAI values as high as l0 in wheat.
Similar reports supports the present finding in various crops

and from different parts of the countrye'r.
The highest growth in terms of leaf area index

(LAI) was observed as L077 sq.cm. in the vegetative phase

ofthe crop growth in CV, (2001 ). The period coincides with
the meteorological parameters of temperature 20.10C in
minimum and 30.3C in maximum, relative humidity 84% -
71o/oandraiafall 10.4 mm. In2002, the leafarea index(LAl)
forCV, was accorded as 0.8701 sq.cm, the corresponding
meteorological parameters of20.70C in minimurn temperatrre
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and 28.3oC in morimum, relative humidiq,,95%- S2Yoand
rainfall4l.5mm. In CV, the leafarea index accorded as 0.58
sq.cm, in 2001 with the meteorological parameters of
temperatures 21.80C in minimum and 31.60C in maximum,
relative humidity 73o/t6?/oand rainfall 1.2 mm. In 2002 in
CV, the leafarea index was recorded as 0.7402 sq.cm, with
22.40C in minimum and 30. I 0C in maximum temperature,
relative humidity 79o/o43yoand rainfall 0.1 mm. The present

finding vividty showed that LAI of the present test crop
varieties CV, and CV, have close correlation with
meteorological factors i.e. high temperature, moderate
relative humidity and low rainfall. Further this entity reflects
to yield and yield parameter of the crop as tlre greatest net
photosynthesis is achieved at high leafarea index. The
finding is corroborative with that ofthe other workersrr.

Initial as well as maximum increment ofRGR value
with relation to plant height forCV, was recorded as 0.8888
and 0.8502 cm forCV, in 2001. The period considered with
meteorological parameters of temperatures 26.90C in
maximum and 20.60C in minimum, relative humidity 9l % -
90% and rainfall 8.4 mm. But in case of2002 it was accorded
as 0.9158 cm for CV, and 0.2290 cm for CV, the
corresponding with meteorological parameters of
temperature 30.60C in maximumand 19.90C in minimum,
relative humidity 7O%o - 660/o and rainfall nil. During the
observation period, lowest increment of RGR for CV, was
recorded as 0.O292. The period coincides with
meteorological parameters oftemperature 3 1.60C in maximum
and 2l .80C in minimum, relative humidity 73%o- 650/oand
rainfall I .2 mm in 2001 . For CV, it was recorded as 0.0349 cm
with corresponding meteorological parameters of
temperature 28.7t in maximum, 2l 0C in minimum, relative
humidity 80% -62Yoandrainlall 3.4 mm. In caseof2002,
lowest increment of RGR for CV, was accorded as 0.0360.
The period coincides with the meteorological parameters

of temperatures 3 l .50C in maximum and 2 l .50C in minimum,
relative humid ity 80% - 65%and minfall 5.3 mm. For CV, it
was accorded as 0.0186 cm with meteorological parameters

oftemperatures 30.70C in maximum,2l.60C in minimum,
r.elative humidiry 90% - 86%and rainfall 4.8 mm.

With relation to biomass in wet, initial attainment
of RGRw was recorded as 0.1 732 in CV, and 0.1884 in CV,
on 4'h June. The period coincides with the meteorological
parameters oftemperature 26.9C in maximum and 20.60C in
minimum, relative humidity 9lo/o-90Yo and rainfall 8.4 mm.
On 8'h June RGRw for both CV, and CV, were recorded as

0.4930 mg and 0.4429 mg respectively with conesponding
meteorological parameters of temperatures 27.50C in
maximum and 2l . l0C in minimum, relative humidity 75% -

94o/oandrainfall 18.4 mm during200l. During 2002, on 4'h

June the initial auainment rate ofRCR base on wet biomass
(RGRw) was recorded as 0.1809 mg in CV, and 0.2361 in
CVr. The period coincide with meteorological parameters

oitemperature 30.60C in maximum and 19.9PC in minimum,
relative humidity 680/o- 66Yoand rainfall nil (Table 2).

With relation to biomass in dry for both CV, and
CV, during 2001 the initial attainment rate of RGR u,as

recorded as 0.229 mg. The period coincides u,ith
meteorological pardneters oftemperatures 26.9C in maximum
and 20.60C in minimum, relative humidity 9lo/r90%o and
rainfall 8.4 mm. Maximum increment rate of RGRd for CV,
was accorded as0.5956 mgand 0.5b58 mg forCVr. Theperiod
coincides with meteorological parameters of temperature
30. I 

0C in maximum and 22.40C in minimum, relative humidity
730h-65o/oandrainfall I .2 mm. During theperiod of2002, on
46 June, the initial attainment rate ofRGR based on biomass
in dry (RGRd) was recorded as 0.229 mg in both CV, and
CVr. The period coincides with meteorological parameters

of temperature 30.60C in maximum and I 9.90C in mini mum,
relative humidity 70Yo 460/oand rainfall nil. The maximum
increment of RGRd for CV, was recorded as 0.5956 mg and
0.6050 mg for CV, the conesponding meteorological
parameters were temperature 28.6t in maximum and 2l .50C

in minimum, relative humidity \3o/v8lo/oand minfall nil. The
present analysis showed that meteorological parameters
affecs the RegulatoryGrowth Rate(RGR), the basic ofvital
physiological kinematics of rice in test cultivars CV, and
CVr. The present finding was in agreement with that of
previous workers''''u.

The present investigation clearly showed that
there exist an ecological relationship among RGR, canopy,
LA, LAI, growth of radicle, growth ofplumule and ratio of
radicle/plumule in the environment ofagro-ecosystems and
here lies the crucial needs to find out the best type ofcrop
species which is fittest to the environmental condition of
Imphal valley before releasing the varieties so that it can
conserve environment with more production for betterment
ofhuman kind.
References
l. Waming, P F and Phillips I D J 1970, "The conrrol of

growth anddifferentiation in plan6" Pergamon, Oxford.
2. Monteith J L (kt) 1975, 'Vegerative and Atmosphere"

Vol. l. Academic Press, London and New York.
3. Mishra R 1968, Ecology workbook. Oxfoid & IBH

Publishing Co. New Delhi.
4. Huang J J and Lvr H S 2000, The influence of

temperatureduringgrain filling stageon grain quality in
rice(Oryza sativa L.) I. Effects oftemperature on yield
components, milling quality, and grain physiochemical
properties. J. Agric. Assoc. China l(4) 370-389

5. IRRI, Research (2001 ) Climate change and rice growth.
Aust. Grain. l0(6) 20.

6. Duncan W G 1967, Model building in photosynthesis

in "Harvesting the Sun". A son Pictro, F.A. Grees and
T.J. Army (eds.) Academic Press, N.y pp309-320.

7. Spedding C R W 1973, The meaning olbiological



tQ. Singh et a/.

efficiency in "The Biological Efficiency of Protein

Production" (Ed.) J.G.W. Jones Cambridge University

Press [.ondon.
King R W and Evan L T 1967, Photosynthesis in

artificial communities of wheat income subterranean

ctover plants. Atrst. J. Biot. Sci. 20 623'635 -

Hiroi T and M lvlonsi 1996, Dry mafter economy of
Helianthus ar?nrrs communities growth at varying

densities and high intensities. J. Fac. Sci. Univ. TblEo

(rrr)9241-285.

Donald C B 1961, Competition for height in crops and

pastures. Soc. Exp. Biol. Symp. 15282-313.

Wason D S 1958, The dependence of net assimilation

rate on leaf are a index. Ann. Bo l. 22 37 -54.

Kalpande FIV, Patil JG and De Shmukh RB 1997, Effect

of environmental variation on growth and yield

attributes, their interrelation and path co-efficient
analysis in green gram. J. So ils Crops. 7 (1 ) 7 6-7 9 .

Bhosale A M, Jadhav A S, Bote N L and Varshneya

MC 1996, Canopy temperature as an indicltor for

scheduling irrigation for Wheat. J. Maharastra Agri.

{Jniu.2t(1) 106-109.

Crossley D A, Jr, House G J, Snider R M, Snider R J

and Stinner B R'l984, The positive interactions in agro-

ecosystem. ln'. Agriailntral Ecosystents; Unifying
Conc epts, J ohnWiley Inc., R.R. Lowrance, B. R. Stinner

and G.J. House (Ed.), New York, pp 73-81 .

Venkateswarlu B and Prasad ASR I 981 , Harvest index

and biomass : Criteria for selecting rice plants with high

yielding ability . Indian J. Plant Physiol. 25 149-157 .

Yoshida S I 972, Physiological aspects ofgrain yield.

Annu. Rev. Plant Physiol. 23 437 464.

l3

l49.

15.

l6

r0

ll

12.


