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INTRODUCTION



o VS
5w tion , Tl L 220 suddly ol food are oroblems

GIC s she wordd . Many things nave changed since the dawn of
civilization but the oroblem of malnutrition and tunger rewiing
2t111l unsolved and it wiil nardly be solved in future too becaus s
the world vopulation ig increasing at a fast rate . Howevar 5
temdorery relief has been achieved in Ffood sunplf with the evolution
Of nigh yielding varieties of csrsals couvled with advanced methods
of their cultivstion . But the oroblem of nrotein deficisney has
Crzated an alarming situation » Particularly in under develoosd
countries shzre millions of peoole are suffering due to malnutritio
L preseat the entire world is facing vnrotein short- e
due to nonulation exolosion . dccording to U.N, Statistics the
world nopulation was 3.5 billions in the year 1938 , which is
Sxvected to rise to 3.0 billions in the year 2020 4.1, According to
Colvin (1988), F.i.0. estimates » that by the year 2000 4.7, we mist
triple our present food oroduction and increase the level of orotein
broduction by a factor of 40 to feed the srowing population . This
challenge can be met by increasing vrotein rich food Trom animal
SOurceg gy by increasing nroduction of pulgesg . The use of formers
in dally aiet of Indians is restricted because of two reasons H
firstly low sroduction of animal orotein and itg high cost ver unit.
fccording to Mivitt and Midambi (1969) , the cost of animl protein

Varies from ™. 0.18 to 2.47 ner 17 grams where as that of vegetable

Orotein ranges from %.9.95 to .11 . Secondly m jority of Indiang



Foowe 2loein . snce y inzressing the oreduction of isse i~ S
only alternative to tackle this oroblem .

Gram comands vramisr dlace amonzst the nulce crong in
India . It covers 7.%5 million hectares under its cultivation with
“n annual oroduction of 4.97 million tons , which ~ccounts 573 of
the totel acrea e and production under nulse croos in India .
tbdhya “radesh ranks second in nrodiction ~s well s in acreen e
uadzr shiz crop in Indis .

Gram o, besides 2 rich cource of protsin also buildsud
$01l fepbility and thrive well under unirrigatsd conditions whars
10st of the rabi crovs do not fairwell . The crop is so much
imoortant and common in Indian dietary that it is used in several
J2ys and various forms through out the country o It is used as dal,
besan , flour , crushed or whole gram , boiled or parched , roagted
Or cooked , salted or sweet preparationg and green foliage as
Vegetables . Germinated seed is recommended againgt scurvy . Mslic
@nd oxalic acids extracted from green leaves of gram are used to
Cure intestinal disorders . It is also a rich source of caleium 5
Phosphorous , iron and vitamin 'C!

Unfortunately , grem crov in Iadia have nevere traditionally
Yieldeq per hectare as much as crops grown in other countries of the
world |, myp increasing the total production of gram in India , the
Per uit aran yvield is needed to be pushed up because no extra 1land
is available which can be brought under Plough for its cultivation.

Hence » the only alternative is to incresse yield ver hectare by

Y

CVvolving new varieties of high ylelding potentialg with new



tacunigues ol cultivation s suchi s ontimuwm date of olanting ,
sultsble row svacing and Judicious manuring .

0r yileld verformance can be atiributed to the 1ack of
suificlent knowledge about optimim time of sowing . Croo gsown at
Proper time gives more yield per hectare while a little early or
lete sowing may make a great difference in yield . Late soving
s2duces growth period which ultimately affect rain visld . Zarly
sowing ensures better utiligation of moisture for growth p2rbicularly
when moisture is a limiting factor . Time of sowing devends on
Several factors such as goil Tertiiity , climatic conditions
(rainfaly , hunidity and temperature ) and cheracteristics of the
Variety .

Row spacing is the most important factor in the cultivat-

ion of sram c¢rop . It hag been observed that vield of zram ig greatly

affected by spacing . Therefore » to obtain maximunm oroduction of

graln optimm row spicing mist be provided to the ¢rop . roper
SPacing ensures uniform sundly of moisture , nuteients ang sunlight
tommgmNMgcmp-

Varieties play an important role in the production of
stain | gelection of prover variety for a get of agro=climatic
Conditiong ig very important to achieve maximum votential . It hag
2lso been observed that varieties interact with dates of sowing and
TOw spacing .

Seil and climutic conditions vary from nlece to place in
India , Thege varying problems , which are rarely identical from

Ote place to another » demand individuati indigenous ingestigation




befors solutions Zo.s thel can be found . feeving in view the sbovs

fects a trial entitled "™ Zesnonse of sram varieiies to dates of

Dlantine and row snacine" was conducted on gram croo during the

F8bi season 1973-74 at Rafi Ahmad Kidwai Agriculture College Torm ’

Sehorz (M. %) to find out the answers »f the following »roblems :

( 1) Suitable date of sowing for 3-aors ragion .

( i1) Ootimum row svacing .

(1ii)

q;

ty whi can orove hishest vielder for
acth
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REVIEW OF " ERA RE



Though gram is an imvortant sulse croo o7 the comtry
but there is a great paucity of research work . However y an attemnt
has been made here to summarise the work already done on dates of
sowing , snacing and variety asnscts on thig crod . A brief =sviaw
of the same is nresented below under the following heads :
EFFLCT OF NATE OF SOJING ON =
Zield:- Singh (1959) , revorted that end of September to mid
October as normal sowing tile of gram in U. 2,

Sen, gt-al.(1964) , stated that gram yield decreassd when
the crop was sown later than the last week of October .

Gandhi and Mathur (1264) , found at Nelhi that yield of
gram did not differ significantly when crov was sown from the first
day to the last day of QOctober under unirrigated conditions.

Sur , Sengupta and Sen (1966) , concluded that the grain
vield was maximum when the e¢rop was sown on October 28 , and there
was reduction in yield in earlier or later sowings .

Sen , Sengupta and Mukherjee (1968) , reported y 3t
Berhampore Farm ; Yest Bengal , that highest vield of Tram was
obtained from early sowing (October) .

Sawhney (1987) , concluded from the experiments conductad
2t Mnjab on gram » that the sowings carried out in the first
fortnight of October proved conducive to hisher grain yield than

late plantings .

Sen (1257) , confirmed thot late October sowing is best



[0

for grem cron , but fair out tara could be obtained when sown un
to the second week of November . Soving in Wovembar 32v8 moor yvields
znd vsry early sown crop also did not yield high .

Eshel (1988) , stated that October sowlng nroducas mors
grazin yield ver plant .

Mathur and Tomar (1932) , at R2gional Asril. eseareh
Station , Shriganganagar (Rajasthan) found that the ontimum sowing
time for all varistiss of srall wag Jrou mid Jctobsr Lo the fipst
Jeek of Hovember .

Sharma , Batra and Vaidya (1233) y revorted from the
Sxoeriment on gram varieties » at Ferozpur Minjab , that higher
graln yields were obtained from the sovinsgs done on 21st Octobar
and 4th November than on 18th Yovamber .

N

Choudhary , Bhatia , Sharma ~nc Singh (1271) , obs

(a1

rve

@©

that blanting on 2nd November gave maximum averase yield of 36.48
tt/ha.  The other two dates vielded significantly less . The reduc-
tion in yield was smaller in early niantings than in the iate
Plantings,

Saxena , Yadav and Singh (1271) s revorted the results of
an investigation carried out on the different dates of sowing , row
SPacing and varieties at “antnagar . They foumd that the sowing on

25th Novemper gave higher yislds than 1ate sowing .

Maheshwari and Singh ( 1972 )5 concluded from the

SXperiments carried out at Jabalpur and Indore y that yvield Airffs ez~

Nees due to different sowing dates were significant at both the

lOCations - The highest{ mean grain yiald ( 92,54 it/ha.) wes weco

N




Se o Jabailour casn the cron wis soun on Sth Tovember whils at Indore
the ootimam sowing time was 20th Oetobe s which nrofuced highest
msen grain yield ( 18.58 3t/ha. ) .

Singh and Mishra (1972) , reiorted significant differences
in the yield due to diffarent dates of sowing . The crop vlanted on
39th October gave hichest grain vield of 27.05 3t/ha. They furthe -
statad on the basis of vast results that 15th October sowing gzave
the highest yield . There wag decrease in yield of grem varietiesg
when vlanted after 30th October .

Khedkar (1972) , observed that the yield differsnces due
to various dates of Planting were significant . Sowing done on 1gt
October zave the highest yield . The vigld was significantly reduced
as the sowing was delayed .

Saxena , Yadav and Singh (1372) y concludad thot the
efiect of dates of planting was highly significant . Yield decrsased
Significantly as the date of sowing was delayed beyond October y 30.

Khedkar (1972-73) , found that out of different dates of
Sowing viz 1st October » 15th November and 3)th Novembef . Firet
two dates of sowiﬁg ( 1st & 15th Oct. ) were significantly snoerier
in yie1q,

Nema (1973) , conductea an exneriment 2% the Aericdlture
Collaze Fum » 3ehore on gram and found that the 2ffect of dates of
planting was highly significant . e concluded that yield decilined
with late sowing beyond October y 30,

Saxena 2ad Yadav (1973) , found that @ate of sowing i.o,

3%th Wovember zave the highest yield of gralm over other datas of



( = )

fferancas bebuyzen A1 ffarent

[N

192

sowing o Thev 2o 2iudad that yizld a
dates of sowing were not statistically sienificant .

Znwar and Singh (1973) , reoorted from Kaapur s thet the
vield of grain was consistent up %o 32th October at Kalyanpur ,
Gtawyah and Azamgarh centres . Tirastlc reduction in visld werz
recorded at all centres for 15th November and 30th Tovamber sowings,

Results of the coordinated trials conductad at differsns
centres under IL.a R I. lse Projsct during 1272-73 y indicate that
the difference in yield due to datas of s0Wing were sisnificant .
3J3th October , Lst October ; 15th Qctober and 15th October wera
found significantly superiior in yisld at Ludhiana (Funjab), Sshors
(M. ™) Bandnanur and Chanduli (M.S.) respectively .
flant heights~ Singh and Llam (1944) 5 reported that the rate of
increase in stem height was greater 1n late sowing than early ones.

Mahanta (1287) , revorted that the wheat cron sown on ist
Decembsr pecorded significantly more height than other dates of
Sowing . The plant height decrsased when sown earlier or later than
Obtimum time of sowing .

Indoria ( 19583 ) » found that the height of wheat nlant
MOstly increases from lst to last date of sowing .
ﬁéﬁgglngaaingh and -Alam (1944) , stated that ag the sowing ye s
delayed in wheat crob the numder of sys from sowing to ripening
went on decreasing .

Al and shutenl (1347) , observed Drozrassive decrease in

the number of days taken from sowing to maturity , in delayed sowing

of wheat erop .
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= 2iaghoand Lo (1944) , Sound

uctlon ia test weight with late sowing .
BL o, eb - el (1947) , found that early sowing in whent
cron rycorced more test weight of 1200 gralns as comparsd to late

sowing This 1s also confirmad by Garg (1939) , Indoria (1253)

Jrotelin cofitent:- Vil joen (1937) ; from South Africa revorted that

~griculture Tollege that the incrsase in protein nercanta 52 was

t:
BRFICT OF RO7 S2ACTNG ON
Yisld:-  Anonymous (1953-34) » 2t drnej in dlmedabad obeepved thet
30 cm. gpacing between two Tows gave significantly hizhsry vleld than
elther 38 cm. or 48 cm. spacing g5 .
Anonymous (1255-53) , from Vionhad in Nasik (M.3.) coneiluded
that 25 em. gpacing 32ve higher yield than 37 cm. in both the years ,
but the difference in yield was significent only 1n one year .
Anonymous (1957-58) , from Wghai in the Tangs , found that
a5 en, spacing between two adjacent rows gave significantly hicher
Yield than 33 cm. spacing with chafe varlety in two out of three
Years

Nirad , Sea and Tana (1932) , stated that numbder of nods

and yield per plant increased with wider row spacing .
Sawhaey (1957) , stated that 30 cm, svacing betuwcen the
TOWs produced hizher yislds under Higsar conditiong .

Davis , gf =~ al (1989), found that narroy row gnacing of




23 om g2 meximas vi2ld (2735 Tz’hs.) oc comdarsd to LTcr vov

spacing of 50 em. (2135 Kg/ha.) .

Choudhary , gt - al, (L271) , observed that row snacing of
30 cm. gave the highest srain yield (35.34 ;t/M2.) . Incressing the
row spacing to 45 cm. reduced in a significant loss of yield
(3,2 2t/ha.) . At 38D em. goacing the visld raduction wns maximun
(0 to15 yt/ha.) .

Saxena , g2 - al (1971) , rejortad from .g-iculture
University , /ntnagar that row spacing failed to show any signifi-
cant effsct on the yield of gram crop . Howsver , they reoorted
higher yisld in 30 em. spacing than the 45 cm. and 60 cm. spacings.

Maheshwari , et - al (1272) , found in a thrse years trial
that 22 cm. row spacing gave highest grain yield at Jabalpur while
at Indore the highest grain yield was recorded under 30 cm. spacing.
Similar results wers obtained by Sen and Jana (1952) and Horner ,
et - al (1937) .

Saraf (1272) , found that row spacings nffected grain yield
significantly . & closer svacing of 3D em. row to row zave 20?7 Xg/ha.
more yield over wider spacing of 45 cm.

Singh and Mishra (1972) , reported Erom Hissar that rov
Spacing failed to show any significant effect on the yield of gram .

Khedkar (1972) , found that row spacing influenced the
7ield significantly . The yield was decreesed significantly as the
row spacing increased from 39 cn. to 60 cm,

Baxena , eb - al (1972) , observed that the differences

batyeen three row spacings were not significant . Bubt the row
spacing of 32 em was best for variety C.235 .

T ———ree.
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Khedxar (1272) , in uis studies on the effac

oF

rricy =

e

of

tion and row spacing on yield of gram notad that the spacing of

37 em. x 15 cm. gave significantly higher yield than 45 x 19 om,

spacing .

shore Azriculiure

o
Uk

Wema (1273) , found in hig studies at
College Farm that the variety G.582-404 sown with 30 em. roy enacing
2ve significantly higher yield than other treatinents.

5 g
Yadav , et - al (1973) , found that difference due to oW
Sbacing was highly significant . Sowing at 45 cm. apart was found

superior over 32 cm.

Janwar and Singh (1973) , concludad from the results ¥

WO ressarch centres , ( Ztawah & Azamzarh ) that the 37 cm. row
sbacing was significantly suverior to 45 em. spacing .
Sinha (1973) , found that the crop vlantsd with the roy

sbacing of 30 cm. oroduced maximum grain yield .

Kaul and Sekhon (1973) , reported from Aunjab Agriclture
Mhiversity Ludhizna » that the row gvacing did not influence the
graln yield significantly . However » the trend was in favour of
30 cem. row spacing .

Results of the coordinatsd trialg conducted at different
Ceftres during 1972-73 indicate that the differences in yield due
to roy svacings were gsignificant . Royw sbacing of 30 em. proved

Suverior than 45 cm. row spacing at Sehore s Ludhiana and Chanduli

centres . Uhder irrigated conditiong » 2t Badnapur (M.S.) row snacing

°f 45 cm. wac found suderior in yield over 37 em. pouw emeing .
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Tt rieks (1933) , -eoovted 4

ol

3

Zant oonulation i~ .licke
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very nigh yield of jowar and more number of plants with slosa
spacing as comparsd to wider gpvacing .

Yadav (1933) , found that the spacing of 32 em, bafwaeen
rows of jowar crod gave hizhest number of vlants over nlot than

wider snacing .

more numers of josar nlante

Aliwal (1933) , recordsd

with closer spacing of 30 cm. as comoated to widsr spnacing .

Jant height +- Aliwal (1985) , found that Aifferent spacings
not influenced the heisht of jowar plaants conasiderably . Howevar .

Maximum height of plants wos recorded in wider snacing than the

closer spacing .

Test weight 7~ Nipad y b = ak (1282) , reoorsad Ll Lhz Las.

welght of 1020 srains wes mors or lass the same in 25 cm. end 45 cm,

spacings.
EFFECT OF VARIZTIZS ON
Lolds=  ¥athur and Tomar (19538) , =230rbed that variety 2,3.-10

and local proved superior over kabuli gram .

Choudhary , ot -~ al (19271) » found cunsriority of variety

<2

+235 over G.24 in respect of groin yield .

Saxena , eb - gl (1971) , coneluded “rom fhe Lrials

c2rried out at antnogar with three celected varieties viz. 2,225

w

?
3.132 and T.3 that variety C.235 and G,13) wers. best yielders 5nd
were significantly superior to 7.3 .
Saraf (1272) , revorted thet out of three selected
Varietles of gram viz. .235 , 2,104 and 7,139 » variety T.235 o
Superior to all other varieties .

——



C.235 at Sshore and Badnaour centres . At Sehors

¥yield than 2.235 but wag inferior to 7, 52-404 .

Saxena and Tadav (1273) raported that out of “hpse

arieties » variety C,.132 spoducad aiznest yield followzd by 7.3

<

Sinha (1973) , rzoorted that out of two varisties vis,

©.235 and 35.T7.4 s the varisty #m. 2.235 nroved b

i3




MATERIALS AND METHODS




. - A e
Ealitl el La L Telln
The oso.ciat “aver oL Lion ~ zonductad Jaring the rabi

Season of 1373-74 2t Rafi fhmad Xidwai ~sriculture ollzse Farm ,

Sehor: {(3.2%) in order to study the eoffect of five dates of ntanting

end two row somacines on the vield of different variciiss of zram .
The varletles talken for the 2xneriment were T.3 s <.235 andé G, 32-474,
EXPARINAMTAL SITT

The expariment was conductad in

Farm with an area of .34 heetere . Ths

e

tal £is1d -9 “ai L~ omiform .

S50IL :

I ;e s
vhility o

The [~rmoasze med wa blaeik soil dLlGl wverage

5511 samples ( O - 25 em. deoth ) From exosrimental fiale - -

<
<
(]
.

collected from different olaces at-randomly before sowing tha

The coumposits sample was gubjected to mechanical and chemical
8Nalysis and the results are given in Table 1 ,

TiBLg 1 . Showing Mechanical and Chemical - Composition of Soil R

S o, Shrbiculars Contents Methods of determination
— e T e
A, Machonical
1. Sand 3.2 4 torasti 2l

. gilt 27.4 /4 plpstte method .

2
3. Clay 32.2 4 (Ploer , 1950 )
B, Chemical
1

. dvailable nitpo- an 205.0
(1" /LlJ_)




S.ilo, SAartieaiarg Contents Methods of determination

2. 4vailsble phognhorcus 13.8 Sodium bi-carbonsta axipaies J
(Kg/ha.) nt. ( Olsen , 1954)

3. Available potash 335.9 Morzan's extractant ,
(Kg/ha. ) (dotiramani , 1332)

4. 3011 pH 8.1 cozimen's 0 f pebs o

— e . - R

nd

The analysis shows that the coil
is loy in nitrogen , medium in vhosphorouz ~nd hizh in votash ,

CoIMATE AMD, SEASQN &

v oatitude (229 330 uad 430 541 north)

Sehors is gitun
and Longitude ( 759 11! gnd 780 02' east ) and 1lies in the Gastern
tract of Malwa platesu of ¥adhya Pradesh , and enjoys sub-tronical
climate with meximum temperaturs of 48,77, (1100F, ) in the month of
May-June and minimim temparature of 4,49C. (409F.) in the month orf
Decambar - January . The avarage annual rainfall is 101 cm. (40")
which is mogtly received in the months of Tune to September .
Occasionally winter showers are received whieh broved very useryl ror
tabi crops . This year frost occurad in the monthg of January and
M™bruary | Occurance of severe frost is rare but piig damags to crong

Ot acecount of cold waves is occasionally exoeriencad from ths mid of

“ecamber to the mid of February ,

uring

The daily eteorological observaticns oo

the course of experiment . The fortnightly weathdr data pacorpded h!
depicted in the figure 1 ana sumrary table of ths dats is siven in

Tabie 2,
\
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to 211.55 cm. which was almost ~“ouble than the norml year . Muring
the months of October and WNovember tempveraturs was 2%°C and 2300
respactively, which favoured good germination . Miring fthis year
mensoon started from last week of Sevntember . Rwinfnll g indanss
and maximm in the months of July and August .

Rainfzll Trom the first week of Juiy to widile of suguet
and last week of August to second week of Sevtember was moderately
distributed . Vominal rains intraces were recelved in the monti of
October and the atmosphere was clear till the cnd of November .
dinter showers during the month of Tecember amounted to 3.0 cim.
which proved very useful to the crop.

SGRLVIOUS CRO PING HISTORY OF THE FIELD ¢

The crooning sequetce of the £izld in rLich oiresent

invagstlgation was carried out was in the following orier -

Year Season Crod

Kha »lf Arhar
19271.~72

Rabi

Kharif Urd & Moong
197273

2abi Granm

Kharif Fallow
1273~74

2abi Gran

WPERIMINTAL DETAILS ¢
mrticulars of the exveriment are siven balow =2nd the
Plan of lay-out is glven in Fig. 2 .

1. Tesign - 8ingle s»lit 9lot .
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3. Gross plobt cize -

4.  Net plot size -

5. Tinension of the field =

6. Total expsrimental area-
7. S3Spacing - row to row -
8. Rows in gross olot -
9. Rows in nat nlot -

Ireatments and Symbols used

Main treatments

Sub treatments

Treatment combinations

-

APILICATION OF FERTILIZER @

Recommended doses of N and =

5.0 % 3.3 metre 0° 21.5 54. meb:

5.0x 3,0 ¢ or 15.0 gq.

2.7 " or 13.5 s,, "

5.0 x
82.0 x 42.5 metre ,

3485 gg. metres.

30.0 em.  (s1)
45.2 em.  (33)
12 (51)
8 (35)
10 (sqy)
5 (32)

Ates of sowing .

1lst QOctober 1973 (T}
15th October 1973 (T2
30th October 1973  (D3)
15th November 1973 (Da)
30th Yovember 1972 (Us5)
Spacing cum Variety

. 3 (vy)

30 cms. (Sl)
x  €.235 (Vo)
45 cms. (Sg) -
G. 62-204(73)

30 .

2 for gram Cro0 vize

and 50 kg 2 per hectare were given , just before the sowing .




")

s, {2

"abour at thes time of sowlnz " a2m. Lolow the sesd .
JULTURAL OERATIONS @
*v2 sowing Opzrations i-

Before sowing ths s~ 7 - rreooredied by ¢ eying out
“2lioving oosrationg & -

'e  Tiige vloughing 1

>
- 1
- 2.7 . L 2o Tey T L

-

.« .atments &~

Prior to sowing :rmination vzresatade ol all thne thrae-s
© rletiss was tested . Zeoresentative sambdles of hundred .sec’s of
cach variety were taken and the germination percentage was testad
which was 98 £ , 24 § ~=ad 22 ] for vasistiog T, + , C.235 and
3.62-404 respectively .

Before sowing =c.’ was .- ¢ , £h Thimem 1. vn3z » o OF
3.0 gmg. ver "1 .0csam of

Firgt sowing 71 s done on lst Coctober 1973 . Troated seeds
Were dibbled at a depth of about 3-4 em. in rovs .
Used was 80 kz./ha.
Irrization -

One pre wouing Lo tion was jlven bafors 3 2l “ats of
Olanting . One more irrigation was given to the crod to protact it

from frost damege ,



Slx S0 -as 0L 1Sills
reant one nand reading

Mo Interculture oozribions wo s o513 axos

T 26 rotection Moasures -

Livere attack of gram ( = )
h 2obiced affer three months of sowing . These wers effectivaly

<0atroliad by spreying Muvacron 49 3¢ on Sth February 1974, Iopr

o7 Dimecron 50 W2 was donz on 256h Tbrus L7 1874 ~s 2 pregautfonary
maesgurs fop insect nects .
~rvecting and Threshing :-

a5 cr2 Tone Tooun

Both opsrations ; harvesting ang Lareghing

2ish March 1274 to 28th March 1274 . The border rows were left as

such at the time of harvesting . Varietywise harvesting was done by
Manual labour with the help of sickles . The narvested material 70

2ach net plot was threshed separately by hand beating . The taresh«d

Waterial was then cleaned by the helv of locsl hand fan (Soona ) and

the fingl weight of grain was recorded .
VARISTAL CHARECTIZS
Varietal charactere avs ziven below for gzneral references,
1. 7.3 ~ T.3 variety is characterisad by the medium to late
Maturing variety (155 days) . lants are spreadsd type . Tlowa.s
are pink and the seeds are round , smooth and very bold having
light cray colour . Average height is 33 to 35 om,
2. C.235 = It ig an outstanding variety which is less affected in

Vears of severe epiphytics of gram blight . Thig is the medium to

late maturing variety ( 1580 to 165 days ). Tlants are tall and well

gantg vT

Sbreaded typs , Flowers are pink in colour
in size having yellowish sray colour .

e



L. + LR ey EI Fal-
) LT wen wer2 talian

vrandom five olante "1 L ¢y Ll ;

The first chservation was ‘taken 2fter Lo “avs of cowing

21 L Ludy
~nd subsejusnt observations were recorced fortnizhtiy .

Methols 2néd Catails of observetions cacordad

-surg2 of Investigation are given beloy :

2khofs and Tetaile
1. GROGTH STULIES
(*) Zant somilation :

Total number of Jants in sach 7 o5p r2.s Chov

(B) Final Growth :

Fingl height of the olant in Cmg - The Tinal olant hei:zht rvs

Measured in ems after 99 days of sowing . The main shoot was taken

Torrs o wcopfad Coom

to reoresent the height of the vlant . The hei o

[t

-
Ll
E
fa]
S
.

the ;round surface to the towmost

-

(3) Oroeressive Growth :
- Alant height | ¢

A, Height of the olant ot successive stn

ages of <rowth .

Fers rczeoofe’ 5111 Lha npd -

Fortnightly height obse tione

formation .

i
i3

Q.= T2 totsl numbar 5 -

b. Wumber or 1,

1




for fiovsy inotiati

L0 OF

of drys

72-usl obssrvations were taken to know the average number
‘o¢ flowering . Total number of days from sowing ¢

flowers and flowering werce recorded for differpent treatments,

7o Jumbsr of days for ood initiastion and vod eetlbing (50 7 ) -

flsual study was done to obrerve the average number of days “or

Do¢ initiation and pod setting . This was recorded daily from

tiation of vods LilLl “he ovod Ffortmtion 4id not comnliats in ~-ch

l'-"

n

H'

1ain and sub treatmants .

Tisusl obsarva=

2. Mumber of f days reguired

:lous were taken to know the number of days reyuirsd for maturity

( 95 £ ) in different treatments . This was recorded dailv from

-nitiation of maturiby of 20ds Lill the 25 } pods did not mature
in all the treatments .

2. YLEdD STUDTES 3

a. Number of sffective nods ner olant - After pressing the »ods

ently by hand , the presence or absence of zrain inside the pod

nod containing the ;min was connted ag effzctive

was xnown . Ths

pod .
b. Grain yizld The yield of zrain oer olot wasg recordsd Jith the

Man Balance in kilograms . Since the net plot size varied

help of

in different spacing treatments , the yield ner hectars in jquintals
3 5 out

Wwss calculated by the anpronriste conversion factor to brin

uniformity ner plot .
.~ Samdles were Croyn “roi Sinally

¢. Test welght of 1070 3
cleaned gzrain of each 72lot to record test weight of 1090

The broken ivallad ~nd uamatured seeds wore 2iscawded
et shrivallad -0

————
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Protein contant of tha swain - Jomdosite s-niol

wuatured seaeds of each variety =t different dates of sowing wers
g

ollected and taken for analysis . = mdolas were dried and nosiaras,

ining the orotein contant , the nitrogen content wac
stimataed by the Kjeldahl's Method (Pipner 1950 ) and it .-~
caleculatad by using che convar-ion [reSor of 3.25 .

rrg cuotzd fore LThy orze st inwvestie

-.07 , ad the statistical analysis of data by the technivie of

inzlysis of variance as described by R.A., Fisher , in order to

gtudy the signifieant differsnces amongst the different dates of

o~

cosing , rowsbpacings and varieties . The 'F' test was nerformed fox

Juiging the significance of the treatment mean squares .

In the case where the test oroved the significinee of
treatment effect , critical differences at 5 3 probability level
were worked out to judge the difference between the two treztmsnt

w

means . The =2aslysis of variance of following chiracta~s wer:

studied .
a. Jant nooulabion »er vlot .
b. Average height of the plant in cus.

¢. Average number of branches per »plant .

d. Aversze number of effective pods per ninnt,

e. Grain yield in guintals der hectz s

LA T.sh /)i;‘ht o™ LI
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Reolication

2 Tate of sowing
Drror ()

Spacing x Varieties
S. Interzétion

3. Error )

stenda od effor and cri

following formulas :

m P
r2aeiane -

1. For inin

5L An.

CTos

For Sub Treastment -

o o
s fle

-t
[\V]

118

E(z) M3,

ep. x Bub-tpast.

o . -
Ly -
e allle W2 2 9

tat,

x Main

3.Bm. x t 54 x V2

T oeolouls el

y the 'F' {25t has given significant rowul: 5

o7 the
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. 02riizo, o The data relating to growt
“ttributory characters have beeb analysed statistically (i972n ix
Land IT ) . The results of main effects and those of the

"lwmificont intersctions hove bezen summarised in anvronriats

snd have algo baan -

GROJTH CHARACTERS :

DT

ULATIO

DL

pishvictel

Ty

I oM
R = L VS

the results of the

chrracters , yield and its

by oo 7 woend T

- Der analysis of

“fizet of roncing was highly sionificant and

bles of treatment averages are vrasented below

TiPLE 3 .

O catments

V1

Vo

V3

Mean averages

S.im, + 2.8
L. at 573 27. 24

¢ .28 of sowing and interactions ware

PLANT 20 PULATION

81

400.8
408.0
383.3

399.3

variznce (oble

The summs py

R LOT =8 x V.
Sg Mean averases
344.1 372, 4
311.0 359.5
3372.1 3372, 9
329.1

. At STy ivine Lo
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EFFECT OF DIFFERENT TREATMENTS ON
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SPACINGS cerd VARIETIES



final st-nd of .12 20097 . Coseing of 20 en. recordad “ionificancly

more olant novulation 2z comparad to 45 em. svacing . Yspisty T.2
had more plant pooulation than other varieties ( C.235 and G.52-434
Howevar , the differences ware non slgnificant ., The

also been depicted gravhically in Rig.3 .

THBLE 4 @ 2LANT 202ULATION 23R PLOT - D x 7

Treatments 1 Tioy Dg Dig Dsg Mean averises
Vl 354.8 358.7 380,7 390.1 367.7 372, 1

Vo 345.6 323.0 353.5 392.5 382.8 359.5

Vs 331.3 354.5 357.2 335,5 395.8 360, 7
Mean averases 347.2 345.2 357.1 3%2.7 378.7

Main factor - Ton sisnificant .

Amongzst different dates of sowing T4 ( 15th Nov. )
recorded more number of vlants ner vlot followed by B , Ng , 71
and Tve , but the differences wers non a1 mificant atotisticnily .

(B) FINAL HIIGHT OF THE PLANT IW cMs -

Height of the nlant is an imodriant ¢ 10 et » of ~lant
jrowth which ultimately reflects the yield of the cron .

It is obvious from the analysis of variaince table vide
aboendix I , that the different dates of sowing » Varieties and
spacings affected final plant height significontly but intersctions

of main factor and sub facbor fmilad t2 rench to the lavel of

~ienificance



EFLFECT OF DIFFERENT TREATMENTS ON < vera eF;§_4

HEIGHT OF PLANTS . Civg Cws.)

,,/ ) .
\‘
~
~. .
Dy D2 D3 D4 B Dy D
DATES OF SOWING

VU

~
<

SPACINGS cand VARIETIES

=

&
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T twents Dy o Tq Tig Ds Mean aversiee
1 33.9 37.2 35.7 31.8 27.92 33.1

o 37.5 39.1 38.0 35.5 32. 4 33.5

) 35,8 37.3 35.2 35.8 31L.4 35.2
FHazn avarages 35.7 37.8 35,5 34.3 32,72

v.Em, + 0. 34

S T.oat 573 1.92

It is clear from the ®able 5 and Fig. 4 , that the

© - < of soring affected the nlant height significantly . Tallest

Jlents wers observed in Dy ( 15th Oct. sowing ) followed by Tig , Trp

!4 and D5 . Plant height was recorded significsntly sunerior in Dig

2iots over Dy , Dy and D5 . Differences in plant height between ™o
7.0d D3 were statistically non significant . Minimm height of cron

M.ants was recorded in N5 nlots which wag found ~imnificantly

Tatoe of sovine

Infarior to 11 nther



Treatmentg S1 So Meen ~7: ~ -e
e 32.6 33.6 33.1

Vs 35. 37.8 33.5

Vg 34.4 36.1 35.2
Mean averaszes 34.0 35.8

S.Em. + 2.53

S, at 57 1.47

The above table saows Lhot voriety T.3 (V7)) oooduced
less height of the nlants and was found significantly inferior .o

C.235 (Vg) and G.62-494 (V3) , Fig.4 . Maximam height of the nlant

'7as recorded in variety C.235 (Vg) followed by 4. 62-104 (r3) ,

however diffzrencas batysen Lhaes Suo ware aot cienific-nt .

(%]

ids cooords soicing Sg 1t found significantly sunevior

to 27 . .ata recorded are illustratsd vide Mo, " mnd
PROTIICBIVE GROJTH :
(A) AVERAZE HEIGHT OF PLANT AT SUCCS [/, W O3

The averase height of the olants ag affected ov

different trzatments at the successive staqee of growth ig
dreseated in the Table 7 and have salso baen Aenictad geohically

5.

inm ™



TGHT OF PLANTS W Cms .
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Fid.s
EFFECT OF DIFFERENT TREATMENTS ON AVERAGE HEIGHT
OF PLANTS AT SUCCESSIVE STAGES OF GROWTH.
VARIETIES SPACING S
€0 Pa
-D3 \o
= B V3
D5
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“a 7 Sbe D (SEB) AT LIRSS T 3UISIEATYE
Treatments Days After Sowing
15 30 45 60 75 33
ates of s¢7in
1 5.5 11.1 2.4  22.2  35.7  35.7
= 5.7 12.3  22.2 225 37.8  37.8
Tag 5.7 1.1 12.4 22,5 33.5 35.5
1 4.0 7.2 13.8 24,3 34.3 34.3
5 2.0 3. 0 12.5 12,3 3.3 37.3
do_comcinge
=9 5.3 T53.2 0 25.35 34,0 31,9
“o 5.2 2.6 18.0 27.0 33.3 38.3
vy 5.1 8.2  15.4 24.1 33.1  33.1
7o 5.1 2.0 16.5 26.3 35.4 36.4
Vs 5.4 10.5  19.5 234 35.2 35.2

Tt is evident from the Table 7 and Fig.5 , that the

meximam rete of crowth started from 32th day of sowing and it

continued almost in the same pattern up to 75 days after sowlnj
After this no increase in vlant height was observed and the trend

of srowth curve wae waintined in straisht line till miturity of

the cron .
>

(B) WMBZR OF " WHTILE 2l bl

es ig Dlso 4 omzus ot s of ‘.

The number of branches



s dlrset bsaring on the vizld of cron . It ig e»zn “som the

variance table vide aonendix I , that the offect of dat2c of sovwin-

The sunpn T Y~ e

and varieties was significant statistieallvy .

of treatment - - 1,27 oy
MATY ZRERCT

DATZES OF SO

TABLE 3 : I f R R

Treatments Dy Dig Dig Dig Dg I2an vz so3s
V1 3.7 3.7 3.7 3.3 3.3 3.3
Vo 3.5 3.3 3.2 3.0 3.0 3.2
Vs 4,1 4.3 3.6 3.5 3.1 3.7
Mean averages 3.7 3.8 3.5 3.2 3.1

S.3m. * D.1%4

C.b. at 53 0.443

vife Table 8 and Fig. 3 , shows that the

sowing affected the number of branches w»er nlant significsantly .

Ti, nroduced more number of branches ner vlant and was significsntly
suverior to other dates of sowing exceot Ty and T3 . Soving on
first date -rag also found significantly suwsrior to Dy and Ns .

Minimum branches were observed in fifth date of sowingz .
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EFFECT OF DIFFERENT TREATNMENTS ON AVERAGE

NoO.

BRANCHES PER PLANT.

\:",.-: Sq.

’
<
w
= = P K

DATES OF SOWING

g
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TABLE 9 : NMBER

Treatments S5 92 Mann ~va e ae
vy 3.5 3.7 3.5
Vo 3.2 3.2 2,9
Vs 3.8 3.7 3.7
Mean averszes 3.5 3.5
S.Em. - D.141
3.0 at 53 7.278
2 that varietiss

is obvious from the Table 2 ,

Aiffarad in oroducing the number of branches , the order of nurbar
of branchas oer olant was Vg » ¥y » Vo . Variety G.32-471 and

C.235 . The difference

T.3 wera found significantly cujlerior o C.
between Vi and Vg was not significant Iffect of snacing on numba:
Tata cordad hove 2lso

[anas

of branches »er plant was not observed .

besn presented graphically in Fig. 6 .
OF DAYS REsU L _FOR_FLOJERTNG ., 200¥ X

€8)

Flowering and pod setting are important charactars which

nave direct bearing on the maturity and yield of crop . In the

present investigation the dates of flower and 2od , initiation ,

flowering and pod formation ( 50 7 ) were recorded separately .

The dates gere converted in to number of days ~ftor <oying and aee

summapriged in T iz 1),
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EFFECT OF DIFFERENT TREATMENTS ON - NO.OF

DAYS FOR FLOWER & PODS INITIATION, (50])

FLOWERING cCinnd PODS SETTING.

80{
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Z 50 - Fy
2
D 4oy
9
¢ 30
g
u, 77 My M. V3
* DATES OF SOWING VARIETIES
“ 27
K EFFECT OF DATES OF SOWING Cend VARIETIES ON—
) MATURITY PERIOD OF CROP (95 ).
o
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Treatments Flowsring  _  _  _%d fomation
Initiation 507 Initiation 50%
Dates of sowing
T 53.3 33. 32.0 75.3
Tig 56.3 32, 52.3 720
o} 73.53

D3

~J
e
[}
~J
w
W

9r Ul
[S2 T
N h
3w
[8)) [6))
ooe
©0 0w ow
W
[©]
b

)
N
Q
9]
(73]
Y
[$)]
. 2
w
~J
Eo
[N

[9}]

53.0 66.0 69.4 75.

7, 59,2 65,2 58.2 73.5
51.83 53.93 61.4 57.8

Mot analysed statigtically .
in examination ol . ated in *bls 12 "nd ™27,

-

)
=
W
@]
o
o}
[
o

shows that there was almost no off ates of sowing on

flowyering and pod sstting .
21 chrpe e ce .

Flowering nnd ood sethting are variets
nd setting rbout 2 davs

ering and

Variety 7.62-4)4 recorded flow

1.235 .

sarlisr (hon T.3 cad




DA )
P v e e e it

MR Q7 7S IREAL
Trzatments T Ty Tig Tig 3 Mean averaszes

7 155 144 1358 127 115 135. 4
5 151 140 133 125 112 132.4
V3 1356 134 125 121 108 124. %

Mean averages 147.3 139.3 131.3 124.6 111.8

ot analysed statlstically .

< ~iatias

is resards maturity ( 23 5 ) , all the v

requirad more number of days for first date of sowing . The
ting ns gsowing was delayad

)

\J

maturity was hastened in all the varis

a8 eviﬁent from Table 1L and Flg~ 7 »
YI3LD AND ITS ATTRIRUTORY CTARSZITRS

(4) WIMBER OF IFFACTIVE 0TS BR_CLANT -

The number of effective »ods ver »lznt has direct
co-relation with the cro» yield . The average nurber of effective
nods per nlant were influsuced by the dates of sowinz , amcing

and varieties as d= ted granohically in Fig. 8 .

shogs that Lhas min

@

Annlysis of varisnce (Aovendix 1)
and sub treatments are statisticslly significant . However , the

interections betwesen main and sub treatments were found non -

significant . The treatment nveraies are surmaricad in Table 12 %

13 ond itluckmb A i0 Wi 3




Fid-=
EFFECT OF DIFFERENT TREATMENTS ON AVERAGE

NO.OF EFFECTIVE PODS/[PLANT.
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DATES OF SOWING
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o
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Z 202 OF JNRASTIVE 0LS U LIl - T x ]
imante D Do Dig jaY! o3 Mean ~we -
LT 2.5 33.2 240 240 255 23.2
Rk 31.5 33.2 33.2  27.7 22.0 22.5
g 23, 24.5 3%.5 34.2 27.5 22.0

Mzan 2vera s 31.0 32.7 33.6 22.1  27..
) + 1.2
~L 5% 2.17
pomoLr Lo 1, thou pk the dotes of

It ig evic :antb
cted the number of effective nods oer dlant . Sowing on

zowing ife

third date
ionificantly sunerior

5 and Dg were sign
per plant was ); o > T1‘> :) "5, but the

wduced maximim number of effective vods Der olant .

to T4 and T3 . Thz order of

2ffectiva nods

¢differences betwsen D , 1 nd 84

RS

5 UWAWEWWI TIES
T+ is clear from the Table 17,
abive nods ozr Y ont than

ificantly higher number of efin



Treatments 81 So Mean averaces
vy 26,2 25.3 32,7

I5 29.5 31.5 32,5

Vo 29,0 33.3 31.2

Msan averages 28,2 33.°

5, 3m, + 1.39
3.T:e at 53 4,52
Tiata vide T ble 13 2nd sraohiecallv d2olctzd Fig. S,

shows that varieties zmd xo¥ziwes did not diffsr statistically in
producing the numbsr of effective dods 13- 9" ~L , owever Ty 7
found slightly suvarior to V7 and Vo .

8pzeing S9 recordad significantly mos:
affective oods ver plant as comvared to goacing Sy .

(B) GRATI YIELD I QUINTALS 2ER TICTART -

A11 the factors viz. dates of sowing , coccings and

varieties affscted grain yield significantly . The results avs

given in anocendix II . The min effect of dates of sowing 2nd
arieties & sorcings on grola vield ~we nreszntad in ™hle 14 =17

<

and rpoohienlly dooicted in Fio. 7.




TABLE 14 ¢ TLUD OF 2V TV UL TR T3~ - g
Treatmants Dy Do iz Dy N3 Mean averaces
V1 25,0 25.1 27.90 21l.4 13.2 23.5

Vo 22.%  22.9 25.5 12.8 13.1 21. "

V3 12.1 12.3 21.5 21.0 12.5 20,7

2.3 22.7 24.6 27.7 17.9

Mean averases 2
S.Em.  + 1.17
2.0 at 53 3.51

Dates of scysing veotly influsnced the grain yisld oar
hectare as evident from the Table 14 and Fig.2 . The grain yisld

gradually un to third date of sowing and after which it

decreased as the sowings were delayed . Highest yield was obitained
in Dg and was found significantly sunerior to Dy and D5 . Bub yield

differences amongst D , Dg gnd D3 wars non sinificont , The coep
of inecrease in grein yield was mg) Pg) T»1> M> D5 . The

increase in grain yield in D3 as comodared %0 Dy , D2 , D4 and Dj
1 a
was 10.8 3, 8.3 7, i3.7 5 ad

. 7 - -
37,7 5 0 maniveio

et
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"ABLE 15 L3 MY OLITAL -8 v ¥

- e
Treatments Sq So Mzan averaoc

N 22.2 24.8 23.5
To 21.9 22.9 21.4
1

V3 12.0 21,

lizan averages 21.9 22.2
3. 32m. * 2.61
2o oat 54 1.71

It is sesza from

I

under trigl affected the grain yield significantly . Varisty .
» s@uced nighest srein yield and wag sisnificantly sunevior 5-
3.52-404 and C.235 .

The data in Table 14 ; shows that 21l ths voricthise
highest s22in yield in the third daote of coring T
reduced the -craln 7i:Ld in

JRACINGG -

TABLE 18 : 713l 3 I7 .7 L HCTARS ~ Dox o€

Treatments iy

5 21.2 21.8 24.9 20,4 17.5 21.0
1 21.0 18,3 29, .

N

[Aw}

[¥%)

M

W

0o

@
~J

]

.kTI

8

Mean averzges 22.2 27 24.6 20,7  17.9

+ 0.581 2.D. .t 5a 1.71

ooy
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and grsohically deoictad in Fig,9 ., The

I =2bove table indicste that highest zrain yizld was

obtained with rov snacing of 45 cm. (Sg) , but it failad to -22ch
to the level of significance over 30 cm. snacing (%1)
1L the varieliss excent Vo recorded higher -in  i:1¢
in Sg as compared to Sy ( Table 15 % Fig. 9 ) . Roth the soacings

gave highest grain vield Ta nd Tl
fifth date of sowinz .

INTRRACTIONS O x 3V -

TiBLZ 17 s+ YIZID OF 3% Tils
Treatments Dy Dig D3 Dy, D5 Mean avaagee
SEN 23. 23.0  25.0 20,35 18,0 2.2
31 Vo 23.2 22.1 26,1 20.7 17. 21,9
51 Vs 15,3 1%5 20.5  20.0 2.2 10
SoVy 25,2 27.2 23,0 22.2 20.5 24. 9
SoVo 22.3 23.7 25,0 13.8 14.7 2372
S5V 21.3  20.1  22.5 22.0 19.73 L.
Mean avarages 22.2 22.7 24,3 22.7 17.°
S.am, + 2,71
2.7y, at 33 2.3
It is clos s J17 o, b Yot v ciotias
L thiprd 7o T oeorin

at both the gnacings gave maximrn rssoonsgs ~L t




Torosunaricr 37t loey L 57 eoygine

04 wzrz found sizmiiic o,

' v2atments 81V3 , s5Vp and So75 .

N
)
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The combination of 45 em. gmacing (Ys) nd - -iatv .3

(771) goring on 30th October (T3) gave moxirmrs < - 1 4F  din L

(3) 7. 7 SIUHT.OF 1209 _73AINS TN 4RANS -

-5 per apnalysls of variance teble vide ~y9v2ndix IT , the
L7 ot sE sowing , <ub treatmants i,e

coveings and varieties and Interactions of main snd sub treatments

“r2 highly significan The swmmry table of treatuent 2vs pe asc

“BLE 18 : TEST T T OT . -
T ezgtments T Do RE! Toa Ns5 Mzan averagaes
vy 24,3 128.7 121.7 1%91.1 177.5 122.7
Vo 121.5 114.6 197.8 1192.3 115.0 115. 7
Vs PR G 730 S ISR e 3P B I K 1727

e 155,80 15%.1 L7 % 147,33 1424

Maan ave o
S.Bm. & 1.5/
-t , 874 29
2.0, at 5% 1. 55
Tata in Toble 19 and Fleg. 10 , indicates .t the tes -

weizht of grains was decreased with ench delayed sowing . Sowing

i on S O = B o e
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Howraver , difference batwezn D1 and Do 1m0 not o mifisan

Smaller se:
TERLATIES -
TABLE 19 @ IM..™ L 21T

Trzatmente

195.5 129.9 1922.7

7y

Vg 115.6 115.1 115.7
73 141.2 149,2 147.7

Magn »vara~-s

S.3m. # 1.77
2.D. at 53 4.27
It is obviousg from the Table 13 .d Tz.11 , Mz

variation in test weight of different varieties

sienificantly . Heaviest seeds were oroduced by varisty T.3 (71 )
which was found sigaificantly sunerior to C.235 (Vo) and G.52-127
(vg) . Variety G.62-404 (Vg 1~ 9~ 7uesd ganviap e220s < midd
ntly as comoarad to 2.235 .

It is elear from T bls 18 wnd Fig. 11 , that 211 ths
varieties in general recorded more test welght in first dats of
sowing . Arfter second date of sowing seed weight of 211 the

with subeeusnt elavaed 3,7y

s deseraaced consgidern™”?

variatics




EFFECT OF DIFFERENT TREATMENTS ON Fig-11

TEST WEIGHT OF 1000 GRAINS IN GRAMS

Ta

DATES OF SOWING

SPACING & VARIETIES



* L 22 @ TaEsT -1
T ozatments - P2 3 .
1 Do D3 i1 T3 Mean avers s
- 154.5 151.4 1457 143.1 143.0 1307
152,35 148,33 145.4 142.0 141.9 14R%,7

sTn Avera3es 155.5 I

0 P S 1.72
. 35 4,9
segards coaciag S Apadesd Eowiar o reds Lvn Se
oo .n3 betwaon 31 and 8z was not significont . s ver J

v ole 20 and Fiz. 11, it is obsarved that seads of treatment i
-~ Dig 1302 neavier where s 52 treatment oroduced mors tzs
- g [ PR » oI | PSR B} —

1Dp . Test geight of zroins of Both ¢ RO e L uiznts

- screased with d=layed coving .

[o%e]
1TERicTIONS D x 8V -

GoLE 21 ¢ IEST HRIG

Dig Dig Dia

e e e g T

Tron ; i
Trantments Dq Dig Mean averaies

et

182.5 18%.2 135.7

SV 0y7.2  207.0  193.5
1on.5 1090 1182 115.7 113. 3

114.7
143.7 130.7 133.2 141.7

Vg
141.7 155.7

, ‘f?
oV 201. 5 192.5 122.0 132.7 174.7 177, "
yo' e 128,92 1077 195.7 122.5 113.2 1150

[



BT TN P
T i)
Irzatments Dq p "3 1 oy Imza avers .~

lizan averazss 155.5 155.7 147.8  147.5 149,71
R O 4,95
oo L 54 13.5%
TL i ] [, Nt . - .
10 Lls eVl ooooom Laz Ty ATl L, st AL the

s v tridles with 30 cm. gpacing and 45 cm. spicing gsave mors
¢ s o

RN VR

test welzht at early sowing as comparad to late sowing . Variesv

7.3 (Vy) with both the spacings at first (1) and s:cond dated of

cening g

soring recorded siznificantly more welght of 1779

“agt date of sowing (Ds) .

2
-
g

c ot mad
The combination Dy &1 Vi »vov -

1M o odins

A R “hi oL

~
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ROTAIN SONTENT OF ™ » 71 _

Ag the nrotesin content »7 Lhz T oeonsbiat
varietal character , the comnogite samnles from 23ch troat %

N 1

were chemically anzlysed . The summary tabpiz of

®

oresaentad belew *




waa o L 204 T M LooLls T
Treavlents D1 Do Iig Ta D5 Fzan averagas
7 18,15 17,23 12.41 18.42 12.58 12.35
i) 17.31 17.33 17.43 17.50 17.351 17.42
T 17.32 17.33 17.63 17.83 17.79 17.53
Mean averazss 17.59 17.73 17.°95 17.°3 17.73
L nalvazs® gtalistic-lly .

The 4 .t~ 2ccord in 7 0le 97 Lavesl {hat uhe hizhset
rizlder variety T.3 also maintained its sunremacy in contoining
srotein narcentaze . Varlely ©.235 had the lowest orotein nsrcantac
Tt rscorded 5.0 % less orotein than T.3 . Melayed sowing was
~qoeinted with incresse in »rotein nercent . The incrsnso in
srotein odsrzasatay Jrom Dt T Lo chout 1.3 e oL,
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<2d here ia the 1ight of review of literature citsr”

B
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poy
m

Jor differsnt characters under studv . “ossible exnlanations have

ainsd

,.2n slven wharaver nscessary , in suovort of the results obtainsd
The discussion has been »dresente” in threse different heads , viz. ,

influence of dates of sowing row snacings and varieties on the

Tram Crod .

, guality and zrowth of

7ield

Tho vield obtaina? uner firet

™
L

ct. , 15th Oct. and 30th Oct. showed no signifi--n%

—
[}

oF
o

cicference , hovever T3 Jroduced significantly higher grain yial
The higher zrain visld in 30th Octobsr sowing rnv
the Ffavourable climatic conditions nrevailed °%

: a2ttributed to
h finding hag also baen

. -end growth and grain setiing stages . Sue
1Firmed by Sen , et =~ al . (1934 ) , Sur, eb -~ -1 . (19358) ,
- -1 . (1233 ) , Sen ( 1237 ) , 3shel ( 1238 , Mathur

258 ) , Sharma , 2t - 2l . (1988 ),
), Savena , g -2l .( 7

/

and Tomar ( 1
Sinszh ( 1972 ) , Singh and Mishra (1972

S,

Nema (1773) , nwar and Singh (1273) , 2nd Kaul , gt -

Maimum number of effective pods ner ntant wera racoxiad

1t ). T oond T arovad

P A 2
and Lo TiilT oo




3 ) T oW L2
Loibuted to more vagetative ~srowth and favourable weather
"Fodions ~u nod setting and filling of srains .

Me test welght of 17970 srains showed 2 definiha

-ond from first to last date of sowing . ™ gave aswimum
The reason for fall in test welzht from T to ™5 may
dacrazase in rinening oeriod esneciclly ia late sowingzs .
imilzar results hove been renortsd Dy zaveral research workers on

¢ cron . Singh ond Alam (1244) , "1 -7 0 (e,
( 1952 ) and Indoria ( 1953 ) .

The cdates of sowing 21lgo infliuznesd ths 5 2.:in conbant
The increace in pdrotein nercentage was found to be
with delayed sowing , as it was minimum (17.82 %) and

aximam (17.923 3) in first and last date of sowing respectivelw .

mege resulbs ars suvnorted by tuw sondin s of Vil joasn (1227) and
(- . on goybeazn crod .
wimin number of oLv o 0 oL vy eres A 13%h
Lie (g) soMing but it fziled to establi

1211y . There as =arly sowinz ( Dy and Do ),

e heisht of the cron nlants . Maximum hsight of plants was

copded in 15th October sowing . A1L the dates oroved signific:
w9 rior ovar 5 . This may be attributed to nrolonged growing
agon and Tsvourable temnerature during the initial stage o~

Thege findings coincide with the fiandings of Singh ad

owth
'm (1944) , Mahanta (1957), and Indoria ( 1238 ) on wheat ciin .
fom e af numhar of heane! nee 2 ont , 15th Oebtobar alnnting




1o 1 - Aont oond spoved cfond fie -
151y sunerior ovar other dates of ™ oand Ty (7

Cioober and 30th October ) . The nossible exnlanation may

-oributed to long zrowing 9sried and slightly hizher temneratices

1 )

cLothe s2y stozes of ceon L wn indvudad ine-vcms A o,
b 3 >

srowtly of the cron onlants .

sowing could not affect it . Humber of davs requlred for flovaring

and 20d formation under Aifferent dates of sowing wers lmost

identical . As far maturity was concarnsd the numbar of davs Tron
sowing to rinening want on decressing 2s the sowings were delaved

Thig may be due to the fact that nlants uncer late gowing could not

get decired temverature and »hotooariod . This recult ig in close

3@ T (1744) on om0y,

confirmity with L' 7ndineg o 3inagl

ROJ SOLIINGS -

-~ ~ At
Tz v LT

Tt 4= - , o0

m2y bc obtnined when the crod olants are gn2ced »roverly . Tn the

nresent investigetion wider svacing oroduced higher vield (22.2 LEA

N

Howsver , it failed to establish its suoremocy significantly over
closer soacing . Higher grain oroduction under wider svscing mav ha
attributed to more availability of plant nutrients and moisture
from soil to the cron plant and also less comonetition for colaw
energy which might have resulted in increased shotosyvnthesig .
These findings ore sunoorted with the results obtained by Fip:d ,

et - al. (1271) , Singh and Mishra(l.c)?a\,W

1 . (1280) , Ssxena

5 B SR VAED




dntour (1972-72) .

[mzimm v~ - of 2.7v2 0005 der ) G razps paasidad
13 cin. svzeing and it wae slgnificantly sunarior to 39 -n,

e

~oeing, which ultimately rasulied in hicgher grain vield .
~2lt has lsgo been confirmed by {Tirad , et = 2l. (1930} .

iverare waight of 1200 groine was racorded mors or "o«

Yo A similar result was obtainad by Birad |, gt =~ al. (17%)) .
A fferent row sYacing treatmants led to a consnicuous

Llon in Plaat donulation ner olot | Tlogser sn2cing of 39 cm.
tordzd sicnificently more number of nlants Par nlot ns comnarper

.o wider goacing of 45 em. . Similar results wers rsoorted by

Pickett and Trederlets (193D ), Yade; ( 1281) Wit (075 )
on jowar cro? -
WAl bl L2 ;7 cllie =

antly . This increase might be due to osrtimum availability o7
noisture , nlant nutrients and golar enersy . Similar resultics
reoortad by dliyal (1953) on jowar crod . In cass of number of
branches ner nlant , differsnt cnecings failad to establish an-

-
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L R I T il in i
o = e waa nenad: i i
(23.5 ;t/h=. ) was oroduced by variety T.3 which was sianific-ntl~

2 rioT arn e 2,233 (2104 t/ha.) and 3. 59-404 (20,0 t/ha.y .

rds €0 numbzr of - frective sods 9zr 9lant N

.rieties . The meximum test welzht jas recordsd by variagy M9

(192.7 gms) rollowsd 1n 5072 of %532-494 ( 14,7 -+ <) D> e

VYo nd PR
T recorded maximum vercentaze of nretein

caxirum number of »lants nar olot vare rzecordad in

ol g N s
, which ultimately nroved its suaremicy in odroducin o

. o a2, i 1 . ~ .
~rain yield slso ovar other vorlstise as evident from Table 15 and

Fig. 2 . This is due to higher =sermin~tion sampants - (9% ) ne

alreody mentioned in chanter IIT .

Maximam heicht of the ¢ w9 olantg Tag ragorlad din

2

variety 2.235 followed in order by 7. 52-404 and 7.3 . This chan-e

in nlant height is due to varistel character . Varisties diffe red
in oroducing the number of branches ver plant . Hizhest number of
branches pzr olant were produced in v riety 7.52-404 , Variety
3.52-404 was also found early in flowering , »ad fopm -ion and

BTSN

maturity as comy

IV ACTIONS ~
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) T2l of c2tin fhan L L

[

. eyl
/,(1)4)/ IT L,

ciher combinstions . In genersl T3 olanting oroved suderior than

211 cther dates of olonting in oroducing highsst srain siz1d “or
>V the varieties .

wg o oonofs to test gelzht of 1990 - ording -

-
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SUMMARY AND CONCLUSION




e, § nis rrinnsg

~

( 37 cm. 2nd 45 am. ) ~nd Lhres v Plogizs (M3, 3235 2nd 4L 30-r

eonducted 2L the darm of AL Joll

I

(. ™) Curing the Rwbi season of the yuor 1773-74 ., "Jlit 9lob
T owith dates of sowing in main ovlots :nd rov Inreinis cun
iotizs in sub dlots with four g Jlications s-g adontad .

Sy almed to evaluat: §M2 ' “zgionss of Tram voristise to ¢

nd oy covein N L e paenlts of tha

3 L I S - ~ B
P .
1 25 73 5, Ti4 and T3 che Lhipd 2

( 32th Cetohar ) turned oui s

cenin yield o It owe

The dercents e ineraiss in grmin

{ 24.3 ;5/M.) ovar g "nd .3,
Tuz : - R 7 .
THAC v 2Ty T2, P4 oand Ti5 ges meorded cc 10,3 0, 2

tributory charscters ; nurmbar -

jo}
2
o

&

In c.se o” yield

oer Jlant wvere affected by different datss ~
Jowing on gecond and third date , vroduced maximam nurbar of

" ﬂ T - 3y F ~ 7
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Trvourmbly by diffarent datac
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- Mozimum height of the aron olants -

W28 significantly suserior over ™ , Dg and "5 .

iiffrrence in Ty and Ty Dlots .

in o A R R T e -~ 5
sy .
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Both Lhe 30 P SR <3 E

rin 7ield oar hecta

s re e ods yield atbribabtory chnvactsrs , L
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wic e re not ~fTeccsd by nons of the veriastiss triad . Toreva

L)
~

NI wpetdin werzab e Tavourably affected . Mzxirmm

ceorded by voriety T.2 (102,70 L) gihvien rago-d

("ii) V risty 3.235 Hrofasa” o sl Y nEn L1 - oEhe s

“a,ils (1.8 and 82-404)
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neet ith C 0 5 -0
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shore conditions .
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