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INTRODUCTION



INTROUUCTION

Ginger (2inciber offiginaje Roscoe) is oﬁa of the
most i'n;pc’antant of the epices as well a8 & medicinal plent
grown in Indla and other Orient countries like ﬁﬁn& £rom
Limo impemmopials It is belisved to be a native of Tropieal
Agia. It appears to have £irst reached Rome, from vhore it
opresd to Fronce and Weat Germany during the ninth contury
and probably roeached last in Engiand. The EGpainardn oxo
padd to have mma;ce,a in to Mexico and Jamalca okout the
sixteenth geﬁi_:u.:ya From Asla it gpreed to the Wast Indicse,
vhoere it is now abundantly grosn and £rem there it opread
other parts of tho world, At pressnt ginger is growm in
India, Yest Indies (Barbados and Jameica), Africa (Siexra
- and leone), Brezil, China, Japen and Indcnssisa,

Botanicaslly ginger is the chigome ox thé unﬂémmunﬂ
mocified stem of the specics Zingiber offiainel Roocoo. It
telonge to the family Zingiberacease. It 18 a herboccous
perennial but commorcially cultivated as an anmual 50D,
The rhizome is used for propagation. The ginger ©f ooumerca
is the dry product of the green underground stem or rhizome,
thiich 48 valued a3 a spice and algo for various mmal
pmpmt;om. Of lato, now uses have beon found through
Qleoresin ginger essential 0ils and ﬂehydxated ROWECES etc.
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einger is meinly used as a epice in cockory os o
flavouring egent in a wide variety of fooda. The
simiﬂcaz}ce of ginger in tha form 02' pProosIves mt::;
conflectionarice such a5 candy, jelly, crystel ginger -
toffces and ginger biscuita can noct be ignored., It 40 sleo
used in the 'prepamtion of ginger wine,ginger becr, ginger
axrbonated water, otc. Pickled in salt it is lorgely uscd -
in Indian homes. Even the young shoots aro used for plckling.
In small quantities it is used in the cocking of vegctebles,
rect etc. The powdercd dry ginger is an fmportant corponent
in curry powders Small quantitios arc uscd to apico the
animl foods "

in aﬂéit.i@n it is vilued for its madicinnl propcrties.
It 4o uwsed in the preparation of tincturc ginger, gongosl
g:l.ngeriné. digestive teblets, honey ginger, powder ginger
ond Ary ginger.

Pry ginger contains one to three per centt of voldatile
o4l erid 50% of storch with fibre, protein, resim, £ixzod oils
atee 08 its other constituents. The volatile oil irports a
spcclal aroma to gingoer. Its pungent taste 19_ uas to the
prosence of a resin found dlsolved in the ofl. Volotilc oil
‘cbtained by distilletion, is also wsed for f£laveuring and to
o Umited extent in perfumerye |

Olecxesin of ginger is obtained by extracticn with
- yolatile solvents. This contains the arcoatic and puxicnt
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principies of éinger in a highly cmcentrétéﬂ Eom vhich
18 in grestor demends in the world marketes

in thae spice trads the ary g..ngar io thc m,joar itom.
The varieties are named after tha phce of pro&uction. Thus
thare ie Jamaican ginget:. aapanme gtnge:' md Inrnan ¢inger
(Calicut gmger. G:Jchin ginger) etc. The ginger io valued
for tholr aromatic am'i ;ungmt principlas. The qolcur and
£ibre concent am a:lso 1mportant. 'I'he oﬁwr of Indicn ginger
: é.fa amt:l.c. the taat.s is at:ong:ly amtic and mmgcm-..

‘ India 1e‘t_he lorgest produceor and cupplicr of
conmercial dry ginge;: in the world. In India normally cbout
22,000 v 23,000 hoctares are undor the ginger orop axtending
in Stetes 1ike Kerala, Assem, Himechal Pradesh, Andhro
Predesh, Utter Predesh, Tripure, Tamil Vadu, Mehazootro,
nyoore, Orissa etc. and producing ebout 21,000 to 22,000
tonnes of cured or dry ginger. One third of the totol
production is exported, the reat being consumed locally for
vorious purpceas. Western Countriss such as U.Sei., UsSeS.Re,
Canada, U.K. and Australia import ginger £rom India, Aden -
Port, Saudi Arszbis end other Middle East Countrics profcr
Indlon product. °

Though India still remains os the world's lorgot
. produccer and exvorter of ginger to the vorld markcet, the
exgort of dry gingor declined considersbly aven to lcoo than
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50 porcent oﬂ cur one time peah axrort of 190,000 tonnos
Oﬁ 1987. The Marketing Reaaardi Corperation of Indic and
othar agencles like tha Spicee Exrort Promoticn Costncdld
point out various reasoms for the sharp decline 4n cur
- export trade, as cucted belows

“Indlen ginger is reported to contain more
£ibye than ginger £;om certain other producing
countires like Jamedca end Sierra iccnes Thord
is, therefore, considersble markot perfarcnod,
abroad for ginger £rom L;heso countries. Tho
price of Indihn ginger is elso reporxted to ba
on the high side by about 20 - 30% vhen
corpaged ¢o the prica of ginger preduced in
other countriea”... Thess pmbwly accounta for
the cherp decline in our prort trade 4in thio
CommOaity . ‘
Inprovement in the quolity of g&ngor. reduction 4in
the cost of production, and increase the yleld por wnit
ore etce are, therefore, necescary to rotrive ‘the rosition
in the export trade and to expand the forodgn trados Thus
&evelommé pregromees on hend are aimed at culedvation of
| vordeties with loss fibre contont and incroesing RO per
aera vield and cutturn of &ry ginger to reduce the cont of
pmciscum. The other guality especta sucr—a as oleorcoin




contont, 1685 during storage otc. are also of primo irpor-
tancc.

It hes becn slresdy found thet Ricedo~Janeiro, Heran
and China varieties are high yielding as comparcd to local
voricties. Thege varietice ars also have higher percont of
‘ olcorssin content coupled with comparatively lower £ibxo
‘contents The Ric-daw-Janairo is characterised by bich yleld
potential and high olecresin contents China for ito Jow
&ivre content and Maran for its higher dry gingor prodacticn

and tolei'anca to rhirzote rote.

Thus introtucing these vVarjeties in to gencral
cultivation on a largoer scale wiil be an impedisto procticol
otap to increase production. But the guitability of €hase
varieties to general cultivation in new locz;.uona arc to be
tosted before erxbarking upon a p:og:aﬂine for large scale
cultivation. Introduction of crop varietieo to new locstions
galls for many consideration. Whenevey, o crop is grown
compercially, the factors that laad to its maximen ooopomic
roturn vrequired to be identified with primo considorotions,
Booides assortalning the adaptobility, the pattern of crop
grovth nead to be fairly dotermined. Because undoy £ovourae
bla senvironments the genctic potentialities are exhibited
to o moximum extent while it remain lateont vhera tho
canvironment ies not suitable, SO it is neccosary to avaluate
tha aus.tf:at?le varictics posseasing suparior gonotypes and
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theilr explodtation under the faveursble Agroclimatic
conditions becsuse the final yield is the cxpresoion oOf
thn interaction betwoen genotypes and the ervironmonts

#

Horedver e_i:lfferént varistios grown under the oome
gl:_lmtié condition aiso differed markedly with respoct to
thelr expfession of growth and consequently with the yleld
10 to their genctic variability. This variebility in growth
ana'yieid of plante are modified bﬁ e_xt:eml faators in
scvcral ways; but nutritional requirements as .mu a3 their
mtriant uptake are being t;he madn. Thus the capacity of
a variety to utilize the opt::l.hmlm quantities of plant nutrie
ents especially nitrogen is of prime importances.

The importance of nitrogen for increased yicld of
glnger have been roported by~ varlous vorkcrs. The roororse .
of ginger to nitrogen up to 21% hes been reported by the
Dopartment of Agriculture Jemaica (1953). NPK trials conduct-
ed by Ranmaa;m and Kandpuri (}956) reveals that g corbination
of 10O ¥g. N_.“ 50 Kg. P. and 50 Ko, qu per hactarc proved
bast end produced sianificont increase in the haight of
plents, tiller nurbers and yield, Even 100 Kg. I alono in
tha ebsence of rhosphorus and Potesh aiso proved bast in
rodifying the growth and yields It is also reportcd that
the\qmwth and yleld waa not vory ruch influenced by oppli-
cotion of P and K alcne or in conbination with cach othor.
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Cut of several advantages to f£olior fecding oopocially
with Urea,of which immediate availability of appliod nutrient
in the ean:tiy evailable from for devalopment hasg beon well
zc;cegniseﬂs As the nutriento ors spplied to the point Of
utinaation. the ovor all process of folior sbsorption is
coupled with plant. metabolienm within a very ghort tings The
high efficiency of utilizoticn of foliar applied nutrients
like Urea results in more economic use of fertildzcrns In
scveral crops, foliar épplicatim of lower ievels of feortie
15.2&:8 espeaial;i:y Urea gives kotteyr yie}.ﬁs as cumpared o
e0dl appliication of a higher lcvel of fertilizeors. In
addition foliar application helps to avoid the adveroo
cffects Of soil application éuch as mﬁem;lng s04d oclaity
as well as 1oss due to leaching otcs It also dmprovos the
quality of the producc. But in giﬁgez.' no cuch worlk hoo been
roported &0 far iu".tnaia or abroads.

B The use of grouwth substances like ILA, IOn; ThAa for
Lmproving tﬁa growth and devolopment as woll as yield have
besn roported in other crops like, Tomato, Phendd, Deingal,

one

d
Fotato etc., but no sweh work has been, in the ease of ginger.

Ginger is eultivated in Orissa in districts lile
Korsput, Phulbani, Balasore, cut-'.tack.‘ The cxtent of cultiva~
tion is limited. But the scope of dgvolopment of ginger in
Crisca ie much more. But unfortunately no work havo boon
done 1# the past ulth the improved varietics and improved
techniques. |



, Undet the abwa baﬂkgmunﬁ a fze:l.ﬁ trial vao undogf-
t-.emem to assesa tm perﬁo:mance of impmvca ginger varict.&ocs
1ike mim. m::an. Rio-de-‘l’aneim. Thinled&m am:!. Sicrra
.‘Iaeene with single ond mixeﬂ applwaﬁon 023 Uma anei i?ianoﬁhz
w.‘.th the ﬂoll@wing @bjectivem

(1) To detcrmine the yield pctantial of dlE€foxent
. ginger varieties under Agroeclimatic ond golld
conditions of Bhubancgvar.

(2) To study the interrsl at:l.ctwhin botweon AlEforent
organs of the Plant and t.hcir relative comxibn-
tion to yield. ' .

(3) To serecn the varictics for their resiotonco
to zhizome rot. |

{4) To £ind out the boat guitaed varicty for dccol.
conditions, , |

(5) To study the compatibility of Urca end Plonofix

| on ginger for further investigation.

(6) To study the effect of Uren and Planafi: on the

. grawth, yicld and quality including the otorage

‘ quality.

{7) To mplace tho 2:1«:‘1 schadule of soll a;:pncatim

" of fortilizers with the trestoonts.
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REVIEW OF LITERATURE



REVIEW CPF LITERATURE

The importance of ginger a8 & séi.ce ond medieinal
crop is well kncwn in India aincc; the anciont tino. Roocaxch
informatichs on this crop 45 meagre and systomatic roocexch
work was firast undertaken in the country with the Comenco=
ment of o Ginger Rescorch Schemo dn 1950 at Ardalovayal
(Malabar region) in the composite Madras Etate. Subooquently
roocarch works werc. sﬁarted in other regions of tﬁa CAINEEY «
Though £ew valusble results havo been cbtained fram those
rosearch ceantrse under the aeglo of different organinations,
yat the volumg Of work done on the improvements Of the
varieties, standardisetiocn of sgroetechnicues for differant
agro=clinetic reglons sre meagres Though g few worlo have
been ﬁmnﬂ on verietsl trialo and responte to fartiilecrs,
roporte ob the foliar epplicaticn of Uren as well oo growth
oubatances ero lacking. Thorefore, an attompt hove boen
made to roview the research work so far zeported in Indla
and abroad, on varietal trials and on the effect of Urga
{tidtrogen), snd growth regulator FPlanofix on tho grovth,
viold and quality of ginger elongwith cthor importent
CECPE o



g 101

Importance Of Varleties

‘Gepmination 's In their Gereplasm collection ond
cc:-énd.ng of ginger st the Central Plantstion Crops Roocarch
Institute, Kasargod (Anon, 1572) they found that m-m
sermination was rocorded in variaties like lMaran (01%),

Nada (90.,6%), Hyscre (50%), Karakal (58.9%), Bajpod (68X),
Poona (87.8%), Ernd Chornad (86.7%), UePs (86.0%), arong the
31 types of ginger maintainad, o

Growth s Thomas and Kannan (1969) reportod thot

_ Pdoedawdanelro varisty waa ‘a vigoraw gromng plant tith

. bigger sized end well fotmad thizoms, while, Pillad {1073}

in his Gemplaam conect;ion and screening in Ginger ot
Central Plantation Crops Rescarch Institute, Kosareod, pointed
cxit that the 31 varietiae tasted there, showed signicicant
ddfference 4n their charactera such as mir:ber of tillors,
height of plants and nunder of J.eaves. ‘“‘hey‘(lso ropogted
that plam: height and 1eaf. nu:zber were found to bo asscciabad
with rhigomg vield,

¥ield of rhizore s Knen (1959) raported thot of the
10 ginger varieties tried at Vynad the introduction from
_West Bengal known as “Burdwan® variety reccerded thoe naxintm
yield of thirtosn times the quantity of gsecd used uhdle the
varioty from Brogdl knowm a8 "Rigede-danclro® excellod all
other varieties in rhizome siee, but its total yicla armounted
o sight tines tho see@ rate,
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- 'ka:menh and Nair (1065) reported that the high ylelding
varictios selected for general dlstributicn include
Rie~de~Janeiro yielding 25,000 = 30,000 iyha and China ylolde
05 1B,000. = 20,000 iyhae

The results of the gtuddcs conducted at the Agridultural
Robearch Gtaticn, Ambalavaysl (Kerala Stato), hed ohoun athat
cenniderablo difference existed betﬁeen various varﬁc::ﬂ.cs of
g.'mger in mn;pact. of quality and yiela. FAOndo=Jonodne

ecelied all the otlier types iR regard to yicldd %he average
vield of this variety worked out to be 2 ¢o 3 times tho yleld
0f Wynad :mcai ginger and recordsld tho yiold .0f 25,000 =
30,000 K per hectare, while China (18,000 = 20,000 [/ha) wes
the next best in thias regarde -

1

The resulte athioved by the scheme for Resoarch on
Ginger at Assem (o= quoted by Alyedursgi, 1968) showod that "
Rio-&nzraneim appeoared promicing in the pviur&nam;«' LCokB e

adyadural (1966) an mvmuing the G:lngar Dovoloprent
3¢cheme, Dadahoo (Himachal Pradesh) reported that tho ginger
typoe Ric=dg-Jdanaizxo and China rocorded 25 to 30 porcomt mope

vi2id than the loasl types in tholr respective zono ot lov end
rid olgvations. '

Systmtic vork 4in respoct of mmvcxnm: of gincor s
*cpom:eaﬂ £yom (Mm. 1965) Regiemal Rescarch Statden, Handaghat
{sisala,_ 181is), situsted st an eleuation of cbout 1,500 netres
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- cbove sea level, that, out of tha Vari@tiea at\xuaﬂ (mc-
.. Gomdeneiro, China, Bn:c'iwan. UsPey Wymad Eiantcdy, Bajpas.
. Mysore, Wynaa msmmiangalm. m:akal. Ernad :&anjez:i, |
- Naragepatenem, Ernad mmm: and, Thodupuzha) tho prodiction
capacity end resistcnee ageinst pests and ﬂisaasee. oopecie
0lly soft poot (m W). it was cbocrved
t.!m: none could out y:lela the Io::al type in grean gme:
pmﬁuctmn and other charactere stuﬂieﬁ.

. Thomos (1966) roported that :I.n 8 trml of 16 varieties
:ln Herale, Rioede-doneiro ylelded 32,550 ks per &Ko with
oot rhizome weight of 11 oz. as compared with vorlcty Chine,
}'ihie; vgtigty pm;ed 16,758 lbo per acro wi};h SBI.,J. oo ofl
£ean ﬁ’lim welight. |

_ Hair (1969) reported that the exporimenta ot Contrald
torticuitural Research Statlon, Ambalvayal had ghovm that
ron an: Assem type of ginger gave an egually ¢good yicld

88 that of RiVe=dceJaneiro.

~ Thomae and Kamman (1969) reported thet in o £ive
year trial of ‘M gtralns of ginger the Brasililan tyno Rioe
de-Janedro was significantly superior to all othor stzoing -
exccpt C_.‘hi:__la_ type and gave an avorage yicld of 25,000 ibs
per acre. The yleld of Slerra lecne type vas abaut 14,585 ke

DO acre. -
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| Mmiraiddharen (1972) reported thlat. in his gtudy on
the comporative performanco of 32 varietics of ginger, the
verlety Ric-ﬁeaaaneim vas significantly superior €0 0ll '
other {:ax;ieues except the varicty Assam for the yicid of
greon gingers In his report he' rocorded tho y:l.‘elélr of
21,601 Kg. for Rio-tewianeirc [fgan 15,392 Kg. Thinlodlum
11,969 Kg. and for Slerra leone 9,776 Kge of green ginger
por hectara.

Pilial (1973) reported that ginget variatico liynad
¥unnamangelam, ¥ynad loenl, Tura and Chima were high yilolde
105 while peechi ond Utter Pradesh were low yielding,

pualitys Xennen Gnd Hair {1965) roportcd thot the

- poreentage ©f recovery of dry ginger to grecn gingce Of
‘Mo-de-aaneim was 16=18 with a £ibre contont of 5,105
vheress Cultivar China gave the recovery of (dry génger to
groen ginger) ronging from 1315 percent omly, with o low
£irro content 0f 3443 porcents

Thomag (1966) reocorded a mecn rhidzome wolcht of 11
C2e PFatlo of dry to grecn gingoer 16 ".25 parcent and cruds
£ibre mnteht 5.19 percent tO the variety Ricefdgwlonciro,
The next best vardety Chindg yieclded a mean rhizomo vcicht
©f 91 0z with 15% of dry to groen ginger and 3.433 Zibre -
contente. .

The review of Alyadurail (1066) on the Schome for
Recacarch on Gingor in Wyned, Ambolavayal, rocoprded thot tho
veight of ary aginger obtainéa was highect in Vangaro, Ernod,
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Sﬁ.@:m I.-camze; Himchal Pradesh ond Ksrckal vordetico while,
.s.t was Jow :In China ma Rio-de-?aneimu He also zoported
%’.hat: the varicties Karakal, Burdwsn, Erpad ond China had
tﬁa 1éaﬂt £4bro content end Himachal Fradesh, Myoora ond
Bajg;ai m.a the hs.ghest £ibre content,

_ Nas.r (1969) reported %‘ea.mn as a ameri@r Varé.cn:y ag
ths.es var&ety gave a ns.gher percmt.uge cf ary ginger to
green ginger which was quite importont é:‘or the meehcte

Thomas and Konnen {(1969) recorded Rm-ée-a'mm ag
o oupeorior varicty of ginger. Accmzﬁing to him thdo varicty
gove bigger sized, well formed rhizomes, £roe and woll ack
Gincore (Moan wcigh* of rhivome 11.8 oz and pean £ingoy
n@.u.é). |

miralidharan (1972) reported thot the PErecRtado
ROVCEY ::aﬁ ti’ax:y ginger £rom grean ginger was thg lowoot :I.in
RiceComdaneirs vhile the variety Tura pecopdod the hdghest
voluce The maxirum vield of dry ginger por hectaro won also
cbackved in the varioty Rio-de«)’amtm‘ though this vad net .
odgnificent over the vorictics Mazon, Nodia and Tingpurd.
s recordad tho porcentage rocovory of dry oingor and dry
ginger proguction &n Kilogram per hectarc of Rigedo=Jonedro,
Maren,Thinladiuwn, Sierra Lecne, Tura ctc. oo 16.93, 32,270)
10483, 3,063 21403, 2,495; 19,23, 1,852 and 22.07,2,654
mpactivély._ l
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Natarcjon gt al. (1972) in their study ca tho
¢homieald composition of ginger verieties ond Dehydrotion
studics on ginger ckscrved that the varietics mmmésm.
Jorhat and Assam were £ibrous. The acctone extract
(@leoreain)‘ of the varietics China, Rioc=dcwIsneiro, Shine
loddum, Vengors and Magan were 5u8, 7s2, 59, Ge6 Cnd 647
pe:een{: respectivelys Thay also tzaﬁ the crufe Libre o
8400, 7214, D60, 6468 and §.16 poreent respectivcly. The
:eaults of m;ttutity m£udien wero 2180 presenteda Moot of
tha @autuent;s .'mé volatlile ©il, acstone extroct ond
crude £ibre have Bocn found to increaase cmring the conroe
Of mmturity. | -

Lawis gt ake (1972) studied the various conctituents
off ginge;: (cdmnercial yarietios) and found thaf: Cochin gingoer
vas bold, light brewn, partly pecled having Lemon liko
otour énd £lavour, They vield volatile 041 Of 2.2% » NONw
volatile cxtrect (E0.C.) 4.25%. Sierra Leone ginger was
plump,Qark partly peeled from sides having e pungent and
olightly camphoragcous smoll. They yield volotilc oll of
1,6% non-volatilc 0il (E.D.C.) axtract 7.2%. Jamsicon
vardiety vos bold, very iight Buff colour and clearly peelcd
vith delicote aroma end f£levour having 1% volatilc odis and
da /%3 E!;hylene di-.chloriae extract. ligerian ginger wos hold,
dight éelcmr portly peeled, £ibrus and they wero very punget,
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cerphoracecus flavour having 2.5% volatile 01l and C.5%
Ethylene dichloride extract wherees,tho Jepencad vorloty
wag cark, bold and unpseled having 0.5% volatile oll eng
4+6% Ethylene dichloride extracts

They aleo presented the analysis -d'ata{a for tho
vagicus ginger vaéietiae grown in Indla. According 0 them
the vardety Rio-deeJdaneiro yielded 1.5% volatilo Gil, 3.67
E.‘t?vgisne &chloriéa extract and 8,34% alcoho; ert:c;ct
reapecuwly; Maran ga;re 174 volutile oll, 3.64% Cthylene
e‘iﬂﬁ'aioriﬁe extract. and 4477% alechol extract, vapictics like
China vielded 1.2% volatile o0il, 3.29% Ethylene dichloxide
cxbract and 4.74% alchohol extract. Thinlsdiun hod 1.3%
volatile oil, 2.36% Ethylens @ichloride extract cnd 3.3%
clahiclnl extract whereas, the vaplety Slerrao ioone rocorded
1,3% volatile oll 2.97% Ethylene dichloride extmoect and
5447% alcohol extrect. The aunthors also gecorded the Ccomposi-
tioh of Rio-te-Janeiro having moisture contont of 7%volotils
041 2‘.5%, Acetone cxtract 1043%, Protein 11.1% Fibro 0.1%
Starch 43.4% and Ash Ded% o

Jogi & a1 (1972). otudicd ¢he chonges in Crude fibre,
£08 and protedn contont of ginger et @iffercnt atageo of
eoturity of some Jmportunt verictics. They ohowed thot the
ccdsture and cruﬁc protein of vorlcties Thinldadiun and Sisrra
Loome dosreased with the advenccd meturity uhercas, €he crude



s 37

fibre showed an increasing tmﬁ, while tho work &mnc by |
Mathu and Prokash (1972) on the seesonal chemicel c:aangea in
eultivars of ginger shcmd that the vaz:iety Rl getia-danoiro
peve the paxioum yield of olccoresin £olloved by vazicties
Mananthody and Karskkal. N0 significsnt diffcrance wob
however cheerved between Sierra Ieone snd Haran vordchies.

ﬁie stugias carricd on by tho workers on the tokal ash content
of the varietics ravealed that, M osdaelancizo -ancl i‘lynaa
!.‘vismmthody aarplas gave the mayimum amounts Of total Gﬁh tvhich
vare alw the highest yielders of oleorssin. Tho China variety
howevsr had the lowest total wh content at the ammaaia
higher yieiders posascdsed the mm.im fibro contants.

Mathai (1073) in his Quelity Studies on Spices anélysed

20 varletics of ¢ginger for their ymatteor and gdcorcolin content,
fio found that drymatter varied £rom 11,1% in Ro=(owiznerio ©w
2044% In Ernad Chemmed. Aceton® extracted oleorcoin content

wes the highest in vardety Jorhet (10.1%) foliowed by Thinladium,
$lorre Leone (648%), Ricedowdancdro (6.6%) and thoon {5%). The
| Sgy matter content as reported by the autihwre werd Moron (16.3%).
&ierre leona 21.45—5 and with Thinladium 1t was 24,1%, o also
polntedl out that the yield of ¢loozesin was mghez: wen aleohol
was used as the solvent and the drymatter increasold with the-
waturity of the rhizome whila the crude fibre contint decreased
with eges | '
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puralidharan (1974a) in his trilas for goloction of
auitcble verieties for the Splce Industry, recommondod RiCw
doedenelro, Asasm, Utter Pradesh, Vengars, Wynad local
(51.1), S.L, 2 & selection £rom tbncmtcdy £or greon gingcér
production, He has furthor explained t&mt:_tﬁe masedeam
zécwm (25 ;055) of &y ginger was mticcﬁ in ﬁhé varicty
Tura 1h psr with Nadia and Himechsl Pradechs But thooo
varicties produced low yield of oreen ginger snd hondo the
totold dry ginger production was also lows He pointod cut
that the varictiecs Wynéa loeal, Vengara, Ria-m-?aneim;
Asgem, Monantody, Kuruppampady Valuvenand, Repad Hancheord
wexe able to give more than 200 Kg. of oleoresin por bectore
vhich are suiteble for processing industrys

Bavappa (_1\974) stressaef the importencts of gingos
v:arietiee; having low fibre centent and high olgorcsin,
. Hathew st 2i (1972) listed the essential oll content
and odour characteristics of 5 commereial apd 27 loccol varice
+ics of ginger groun in Ipdia.

'opts and d 81 Kannen and Naip (1965) roported
that the lossor Que to the attack of rhizome rot: ccuged by
Pythium sphanidepratum t0 the crop even renged from C0=00
'pement in sexicus cases, ’ '

Nair (1969) expressed that the varicty Maran uns
comparstively tolerant to the soft rot (rhizome rot) disease
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while Rio=de-Janeirc was guite susceptible to thic diocase,
Bﬁt the works done at the Reg:l.oml_ Research Staticn, Kendae
| ohat undsr the Punjab Agricuitural University during 1962463
(Ancn 1965) found that none of the varieties scrconcd for
thoir production copacity and resistence ageinst pooto and
discoses expeclally soft rot (ﬂaﬂ;}m athanidermatun) could
ot yield the local types in green éinger production ond .
suffered heavily from the rhizome rot dicease in thc fields
as well as in the storage. The varieties included toxo China,
Rlo-de=Janeirc, Ernad Malabar, Thodupuzha ctc.

Effect of fortilizerp: Exporiments conductad in Indla
and ebroad showed that the yicld of rhiromatows crops iike

turmeric and ginger could be incroased by the applicction of
fertilizers, ‘

Miller (1938) stated that the rhdeome being the region |
0f food storagce and tho great bulk of foods whiah ocoumlate
. dn plants were clagsified into carbchydrates, £ats ond
proteins, According to Thomas snd Richardscn (1950) tho cells
of storage tispues were not pasoive reservolrs. in thio thei
varicus compounds of earbohydrates were formed £rom primary
sugarse Curtis (1959) reported that the devélopxmt of
ptorage organg vwas greatly influeneced by Aoy J.mgéh._ tarporne
ture ond available nutrient supplys

* Blackman (1948) rcported that beneficlal cffccts of
8011l fertilization were primarly due to the incrcaso in folior

i
H
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aren ond of assimilation tissue rother then to inercacc in.
efficicnoy of escimilation procesce

‘Pakhuyeen (1937) cbserved that during the loter phase
| of active §eqetative growth, the plant rapidly accurmlcted
caxhohyerates' and appeared to become relatively loas
afficient in Protein than in carbohydrate eleboroticn, Droyer
and Hoagland (1943) reported thet meximum rhizome forfation
ocoured when mrbohydzﬁte was not required for noaw tiosus
formation or mintainance.of existing tisoues. The inhibielon
of growth micht ke due to the lack of vigour or roiucticn

of respiration. Accoxding to him the moximun rhizone develope
mant tock place when thore was intermediote long Qoyo, mediun
light intensity and cbhundant nitrocgen sﬁpply. vhidlo iong days
high temporaturs and large nitrogen supply zesulted in
asbundsnt ghoot growth and poor rhizoms development. TOPOrae
ture, length of day and nitrogen supply significantly
infiusnced rhizomo top éatio. He has further stéatda that
ghizome producing dmpa reepond diffoerantly tb goreditzors
amording to the seil and climatic conditicn,

Purewal (1957) showed that there was highly cirmificant
and pos_sitive correlation betveen plant helght arpd plont yield
in tubercus plante like colocasla. Ihra (19558) reportaﬂ\that '
the growth of rhizome and tuber is closcly essociotod with
thet of sboot.
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\
Ashby (1948) reportcd that increased doza of nitrogen
 $ncresscd the Fate of leaf production in all cultivotod €rops
vhile insufficient nitrogen re&uucad the yield dracticoldly
2nd also decreased the quality of plent producta whorcas
cucess nitrogen dalayed f£loweringe. Furthor excess cupply of
nitrogen reduced cell thickness and hence the. planto were
rore susceptible to the attack of insect pests and discese
organisms . '

Abpaham (1960) reportad that turmeric and ginger were
supresed to be similax in t.hé:lr plent food requiremcnts as
they belong to the same fomily zingiberacases In tho fortili-
zey trials conducted under the technical colleboration between
Karala Agricultural Department and Potesh Scheme 105780,
spplication of 50 1be N SO 1bs P,0; and 100 [bS, K,0 scro
geve the maximum yield of gingers The original ¢rialo c:onmcteu_”
in 1959«560 at the Agricultural Rescarch Static‘m._ arbalovayal
uith N P205 alone showed that the appi:l.cation of ITond ¥
either alone or in combination had no responsce Later se:iesh
of apeoriments at Ambalaveyal and Thofupuzha shozed that tho
application of complote fertilizers was hettor thon opplica-
tion of N, P,0, and K,0 separctely (anon 1954),

In rhizcomatous and tuborous crops the main constituant
of which 1s carbohydrate, the bonefit of nitrogon mnuring
45 brought about by increased loaf arca and concoquont shoot
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growths Russel (1961) reporied that nitrogon wag helpful
£or rhizome development of long duration axops. But in short
auration crope the effect of nitrogen ie only om tho tops

Nojkn (1957) reported that the effect of ,0, &n
:hazsme of rhubarb was marked on'.l."y in the presenec of nitrogen,
Sayed (1960) reported that the epplicaticn of 10,000 ibs of
' peudered =at:t:ie manuro to supply 80 ibs of ndtrogon ond the
oure effect of application of 10,000 1bo of grecn icaf at
the time of planting and a second spplication of 5,600 ibs
por acre about 45 dsys after plantings Soyed alsp rocommended
an application of 25 lbs of N in the form of Ammonius sulphe
ata for maximum production of ginger and applieatlon of both
- organie and inorgenic mannpures vore essentisl.

Fannan and Nair (1965) raported thet g:lnéer vos an
oshenstive crop and reguired heavy manuring containing 2530
tons as cattle manure as bassl dose ‘and £ert§.1£§cer mdxture
of NFK (8i8316) at the rato of 450 Kae por hectara fox
inorcased productions The foesponse of ginger © 'nit:rogen ucto |
tho extent of 21 percent has been recorded by tho Dopoginent.
of agriculture, damaica(Anon. 1953 )t Grosmenn (1954) ¥ecome
monded & side dressing of 101817 fertilizer mixturc ot the
rote of S5 cm:.".per acre for higher vield of gingér. Isknath
and Dagh (1564) atressad the dmportonce of splifi application
of foxtilizers. ' '
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Thomas (1965) found thet for raising cconcnle cropo
of pinger in virpin sciis in Wynad, applicaticn of [N ond
P,0q 12 0ot necegeoxy provided tr;e crop wes suppliod with
10 tons of crganic matter and 13,000 lbs ©of gracn loof
rulch per acre. . B i

¥ P K triels conducted at the Regienal Rasoomch
gtotion, Kandaghot for four ycars indiccted thot the combina-
tion of 100 Hg..N, 50 Kg. P and 50 ¥g. K por heotarco proved
beot and produced a significant incpeass in the heicht of
plants, numbar of i-.ﬁ.'.uem and yield of rhizomes of glnger
over control (Randhewa and Nandpuxi, 1969¢) « The application
of 100 Kg. nitrogen ia the shsence of phosphorus or potash
increased the helight of plents, nurber of ghoote ond rhizcme
yield as compaged to 50 XKg. of nitrogon, vwhile, the growth
or yield wap not much influenced by the epplication of
phosphorus and potash alone or in conbination of boths

Alyadurail (1966) in his roviaw of tho gingor davelcp-
ment scheme, Himachal Pradegh showed thot nitrogen fertilizo~
ticn of the crop with S0 to 1C0 1bs nitrogen per ocre had
algndgicantly increaped the yield by 18 to 32 paicent LOYQ
vield but also improved the dry motter conﬁent: of hiconc.
The influence of Nitrogen was evidenced by thoe trials
conducted by the Jamaican Department of Agriculturo og carly

An 1953 (in thelr trials on 1950«51), Theoy got about 21%
f\’ '
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rospense to nitrogen but no clear responsc to phoophorus
and potash, at the'ot:l_zéar atation there wae no cloor response
to eny fertilizer, L

Piliai (1973) found thet hicher lovdél of ndtrogen \
produced significant cffect on the number of leaves langth

Of lesves, bresdth of leves ond nurbar of tillers.

Muralidhazon ot 8l (1973b) reported that applicotion
of nitrogen, phosphiorus and potash ét. the rate of 7G470+140
Rg./ha | increased the hedght of plents and yield. Tho tiller
neer steadlly increased upé:o the abow‘levé‘la of mutrient
epplication but declined when applied beyond that Acvele
SThey observed (1973c) thet the yield of Riowde~Jancizo
verdety reduced significently with the application of nitrogen
beyond 50 Rge per hectare.

Muralidhoren et gl (19741 revesled that 70 ¥ge nitro-
‘gen per hectare incrcased significantly the numbher Of tillicrs
and yield of rhizome, but the applieation ¢f. phoophorus had
no cffect, while potash (K20) at the rate of 140 &j. por
hoctare significantly reduced the yield of mm. othex
g:iant characters being ramzined unaffecteds So tmeﬁ stoted
that the recomeendations wade by ladr (1969) and Paulcec(1870)
wvere on the highoer side with regspect to phospherus crl Fotach,

Dasaradhl gt al1.(1971) stresaeﬂlt_he importancae of
nitrogen at the active growth and tillering otoge 4.cs, cbout
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a period batween 120 to 135 days and @ total of 200 o 210
doys from sowing. M:'thm time the nitrogon consuwinticon wao
hich which went up to 3%(leaves), which is nomal at other
times. They further streescd that readily aveilablo Lorm of
ndtyogen should be applied during thie stage.

Effect of Ureas The volume of work done on the soil
application of Urea in general erops was much moroe than that
on ginger. However, Rajen end Singh (1972) ashewed that though
aswdust alone when used for soil smendment was hormiud, yet
with the application of Urea to sew dust amondod soll '
résuited in & significant incressed yield in tho gasc of
ginger. There wero aleo incressed growth cheractors such as
tillcrs, lecaves por plant and helght of plants,

Digadventagos ogl soild application of Urens Tho effects
of geveral environmental £actors on the volatalizaticn of
ammonia from the surface application of Urcea on S0il were
studied by Ernest end Massey (1960). The roported that
ingreasing temperature and/or pHl morkedly increased the
mia volatolization under conditions of papld drying. The
8c1) became dry efter 4 to 5 days of asgoration and armenla
volatalisation wag mrkéﬁiy dec:eazeé because hydrohyols of
Urea wap retarded due to lack of moisture.

Brage gt al. (1960) on investigation with barley and
corn reported that when fortilizor Uren was mixed with the
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£0ll, considorable ammonia was qvolved from the soil
atroephere by aeration. Amicnia gas formed f£rom VUrca wos
harmful to the germination of geads. . ,

" Cumins end Parke (1961) reported that Urca wad ine
furicus to germination of wheat and corn at low conccntra-
tions (0,10 and 0.5%). The prenounced reduction cof
germination from Urea was p‘robablly due to tho high concone
txotion of smmonium irons in the visicinity of the scod,
rosulting from the reaction of water with Urea during Urea
hydrolysis . '

Iow and Plper (19561) hwcetig&teﬂ the- effccts of Urea
on grass end other crops ang conclﬁded that. the principsl
factors 'in Urea toxicity tO secds and seedllngs appcored to
ba ammonia formed during ammonification. |

Cooke {1962) concluded thot tha roots of tho ccodle
ings cen bae dsmaged by the ammonia produced by tho hydrolysis
Of Urea in the soile Court gt al. (1962) agreed with the
ebove findings, Iower yield was cbtained when Uren woo
. plzeed near the secds. They alao showed thot nitroto con
accumidate in Urea trcated soil and this nitrate sccumila-
tion cuased the marked phytotoxicitQ and reduction of plant
yicld, '

Issace and Hester (1953) I:eporbed that sprays applied
in eonjumtidn with normal opray. programme of insecticldes
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and fungicides have been effective to supply nitrogon to
tomatoes and garrots. The yield of the cagrot was signifli
cantly higher when nitrogen was applied as gpray than when
equivalent asmounts wers applicd as basal drossing.

Ozaki and Crew (1954) obsecrved in tometo and beans
that Urea folisr gpray improved the vegetative grouth by
moking the plants taller and heavier then the untroctced
plontae " | |

Foliar appliic: £ Urea s _dimdtotionns The

mé{; widespread disorder cf growing plents is nitrogon
Qeficliency which results in a remarkable reductionof piant
growthe. The disorders of nitregen &af:i.ciency wers comyeniently
overcome by Urea sprays.(Yamada 1962). CGasser (1964) opined
thot Urea was an organlge nitrogenecus fertilizer roadily sole
ublo in waters It produ;::ed no injury to the leavos and wos
rapldly absorbed by leaf cells than any oﬁhaz atriont lono,
It wams con3idered as en cfficlent spraying material o -
supply nitrocgen to the plants, \

Yemaﬁa at al, (1965b) concluged ﬁzat the effczt of
Yron on cuticular permeability was bascd upon lococeniag og
noobrane structure by changing ester, ethor and dicther bonds
betveen macromolecules off cubln, Urea penetrates the dutie
w;ar rembrane very rapidly and é!.so facilitutes tho
ponetration gn& chscrption of othoer materials supplicd
simitanecusly (Yemada 1962, 1968, Wittwer E& als 1067).
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One of the limitations of foliar application Of
fertilizers is h!.gi’i concentration of the solution sproyaed on
tha 'leavas,. which has to be carcfully controlied in ornder to
mm scorching of leaves. In contrast to the camparatively
dliute state of nutplents artund plapﬁ roots, quick evoporaw
tion of. the aguecus phase of follar apgay lead to high
congentrations end the conseguent umsual conditions £or
ratrient absorption. Hinsvark gk al. (1953) suggested that
" plants moot eaelly affeéted are agpparently thooa which had
the highest uraase activity. Conducivencns towards Urca injury
vwas indicative of rapid hydrolysis denoting ropid utilization
and distingushed tha plants mest readily benefited vwhon below
toaa:‘ﬂ.c concentrations were enmployede

To chviate the pliytotoxie effects of Ugea, eo!:g,néative-
ly dilute solutions and also split application should be
zosozted to, for achieving goed xesults from foliax é@rays K
(Boynton 1954 and Wittner and Toubner 1959),

Eoliar. cbsorpticn of Ugeas Theorctical aspoots of
nutrient uptake through plant leaves was studied by t-&:litwer
and Teubner (1959), Yameda (1962), Wittwer (1964), Fronke
(1264, 1967), Yamsda ot al. (1965a), Wittwer et ade (1967).
Thege authors have opined that the rote of foliar aboorption
wvas influenced by the wettiné capacif.y. tanporatura, rolas
tive humidity, ago, nitmgem status,taxturc snd struckture of
leaves, The wetting capacity which depended on the contact
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sngle of the £luid on the leaf surface, vorled with the
apecies of plants and for same species of plants with the
age of the leaves.

Franke (1964) reported that guarxd colls were fzvoured
sites for follar absozﬁum and vere equipad by moro
cotodermata which definitely functioned zs petlways £0X
trangport of foller sbsorption, Miexo-anto radlographic
studies with lebelled compounds by Wittwer gt ak. (1967)
algo revealed that penstraticn of nutrient dons theouch
Mr marbrances was localised around stomatal pores
endl Along periclinal wal;s.

Bullock and Beracn (1952) cobtained definitc ovidence
0f nitrogen sbsorption, from urca sprayed on peach loaves |
undar green house conditicns. Blasberg (1953) found that
£olier spray of Upea on mature spple trecs rosulted in quick
shegrption and assimilation, thus mindmising tholr dopandence
upon the translocation of absorbed nitrogen from tho xootse

Boynton gk sl (1953) treated MCIntosh apple loavas
with 1% Urea and noticed about 91% ebsorpticn within 24 hours,
Volk and Madulifee (1954) recorded higher sheoxption ¢f Urea
spraysd on foliage within 24 hours by tobaceo lesavas and also
noticed the marked dapenﬂmce of sbeorption on high relative
handdity. Abaorpt:!.on was h:lgher at night than in dgy tima,

Van Oberbeck (1956) reported that leaf abworbod mitgi-e
ents were translocated through the phleoam as againct yoot
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abeorbed ratrients mving through xylam,

Cain (1956) trcated bancna, coffes and cacay loaves
vith 5% Urea and studied the rate of absorption Of tho test
Bolut.ion-. Absorpticn wis rost ropid in cagcso with approximoe
toly 80% abgsorption in two hours, whoreas, ooffec ovoragesd
epproximately SO% llﬁd banana only 20%. Young leaves of #offec
cksorbed much moro rapidly than did older lsavess Virtuslly
corplete abgorption was obtaincd in coffee and cacno leavcs
in lese thon 24 hours. Lower suzface of leoves aboorbod the
géolution much more fastor than it was sbecrbed by the upper |

Burr g% 2i. (19573 obsorvod rapid absorption of Vi
Uraa gprayed on o a sggarcané plant, The togoed N wos quickly
translocated €0 all parta Of the plant, Froiberg and Payn-a
(1357) have confirmed the ropid chsorption of Uroa by banana
lcaves. About 65% of the applied Urea could be aboosbad
vithin 25 miniutes under humid conditions,

Penstraticn of C* labellod Urea as intact ewlocules
*.;hxﬁugh cuticular mambrances was confirmed by papor chromatoe
graphic procadures and autoradiography of chromatrogrora,
(Yamada et 2l. 1565a).

Effect of Ureo on Gromth: Omaki and Crew (1954) chsorved
clongation of tomoto and besn plants with tho follor spplication

of Urea et 0.2 O 0.S% concentrations. Cunningham (1957) reported
thot spray application of Urca yesulted in battor growuth of
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- potato plent by supplying additional nitrogen. Rao (1961)
ﬁperted prograssive 1ncr§ase‘ of plant height in 3 vorigce
tics of rice with foliar applicaticon of Urca at 15 lbo and
30 lbs of nitrogen per acres ‘ ' ‘

Varma gt ﬂ- (21970) stated thét foliny q;;zam of
2425% Urea improved the growth of tomato plents. Do -ond
' sahoo (1973) reported that the holight of potato plant was
oignificantly inereased ‘w.th 15-5% Urea alone as woll o5 in
combinstion with boron, molybdenum and celoium. Fho thicknass
of the stem wap eignificantly increased in potato platibs
vith the application of 1.5% Urea me Foportcd by Das and
Szhoo (1973). These workers have also ¢heexved significent
increase in the leaf nunber and leef axea of potato plant
vith the folisr application of Urea 1.5% alone as vell as
in corbinations with boron, calcium and malybdomwmme However,
they failed to get any significant increase in the muber
of tﬁain ahoots, branch n@her per hill end leef thickness
8f potato plants with the applicction of Uf:c;a.

Rao (1961) xecorded progressive incrcase in corbeape
ing tillers in varieties of rice €uc to folilar application
of Urea at 15 1bs and 30 1lks pdtrogen per hectaros

Humphries ocnd Prench (1961) chtoincd an incrcase in
total leaf orea due to the incroased production of lowves
by Upea sprays on potato plants,

Das and Padghi (1974) found that Urca 25¢ alongoith
other treatments showed increasing trand in the hoight oﬁ
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potato plont and thickngss of maln shoot, pumber ©f loaves,
cte |

Effoct of Upcs on Yields * Fisher and Cooke (1950)
found foliar applicastion of l{:ea to be moze effective in
increasing; the production of spple fruits. Maybdarry (1952)
" obtodued signi€icantly increascd yleld of fieid t.ut:ata by
Zonr foliage appliention of 0,.6% solution of Uroz.

Mghrotra gt al (1969) reported increased yiclids of
rotato by foliar application of Urea im two split dressings
at ecwing and again at the stage of active tuber formoticons
Vorme, et 81 (1970) roported that foliar sprays of 1:35%
Urea improved the yield of_ tapglohe tomat‘oea as gomsared to
centrol. Mehrotra gty al. (1970) ckoezved that folicr sp:uys'
of Urea at the apprepricte time mcreahed the yicldds by
10-50% in czbbage; caulificwer and pee. Das and Sghoo (1973)
reported significant lnereasag in the yield of pototo uwith
foliar appliccotion of 1.5% Urez. They also rer.crf:eé that
Urca spplied alone o well ag in combinations with boren,
molybdenum and calecium yielded large proporetion of large and
reddum sized tubers. t

Dzs end Padhi (1974) obscrved that Urca 2% ond its
combinations with other chemigals and plancfix incrooséd
the yield of potato plants, It alsop improved the gredo of
t-.ui:vsrg 1se., percentege of larce and medium sized tubors
wore increased dﬁe to the treotrents.
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EEE of U s . Das =nd Sshoo (1973)
chscrved mignificant increase in staxch and agcorbic oclad
content of potato tubers with the epplication of 1.5% Ureas
They also reported that the moisture content of pototo
tubcrs increescd significantly with the application OF
Urea, vhile the specific gravity of potato did not irncrcase
significantly. Application of 1.,5% Urea had no significant
infiuvence in redxing the rot percent of tubers in tho
storage under laboratory condition as reported by Das and
8ahoo (1973} .

Skvortosov and Shrinina (1971) reported incrcase in
stagch content of potato and sugar content of fodder bact .
vith the spray of Urea, Varme gt 22.(1970)stated thot folior
application of 1.25% Urca incresecd the sugor contont nitrogen
and vitamin € in Harglope tomatoes.

Das end Pachi (1974) found an apparent incroose 1n the
spocific gravity of potato tubers with Urea 2% and its combie
nations with Planofix 250 ppm (0425 ml/l) alongwith other
treatmente. There wasg significant inercase of Starch ond
Ascorbic acid content of tubere, They also reportad Ancreased
modsture content of tubers and & Feduced rottogd Gue £o the
traatments o .

Effect of Planofix on Growths Singh and Upadhyay
(1967) found that MNAA when applied under £ield conditions
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significantly increased the height and diameter of min
sheot upto en &pplication of 15 ppm with a decrease ab
higher concentraticns (30 and 50 ppm). They found that
follor application of m was more effective in incroasing
the nunrber of leaveg per plant ané the highest muiber of
leaves were produced with 30 PR Highsr concentration of
NAA enpacially when appl:lea thrcugh foliage delayed filowerw
ing. The ccnccntrat:.ton of 50 ppm had an adverae efifcct on
al) c?mractera studled.

Dag and Schoo (1973) reported thot Planofix ot ‘
1000 ppm (1 ec/L) concentration had no significant offcct in
increzaing the height of potato plant. They 8lso roponted
that such high concentration of the chemical had RO oignifie
cant effect in increasing the stem thickness, numbdér of
mainshoots, branches per hill, rusber of lcaves por hill as
vald o the leaf area and leaf thickness of potato plont,.

Das and Padhi (197¢) concluded that the £olior
application of Urea, calcium, borcn, molybdenum and Plonof£ix
ond with most of thelr combinations had sicnificant offect
cp the growth of Potato. The height was increased by 2%

Urea combination of Urea with Planofix of 350 ppm (0.25 cc/l)
closely followed by Planofix 250 ppm. combination of Planofix
with boron, corbination of Planofix with boron and nolybdenum
at successive gtages of growth, Alnpst the same trend has been
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rec;x:ﬂeﬁ in the thikness of tho stem (Mainshoot), Uroa 2%

and its combination with 250 pem Flanofix apparantly incrsased
the branch nunber per hill, The number of lgaves per hill
also behaved just ilke the plant height. The ebove troatments
also increased tha leaf area of potat.c plant,

Effect of Plarofix on ¥iclds Doo end Sahco (1973)
tiad found that Flanofix at 1000 ppm conecntration had oo

sdgnificant eéfect in increasing the yield of potato tubers.
Thay elac obmerved thoat this chomical at much a concontration
@4 not measurably affect the production of Grade P me‘i ) % 4
oized tubers end further conaluded that the ezﬁects' mxe not
vigible probably due to unsuitable concentrations, |

Das end Fadhi (1974) statcd that 2% Ures, ccobinotion
of Urea with Planofix at 250 ppm closely followed by Plenofis
250 Fpm  combination Of Planofix with boron, combination of -
Planofix with beron and molybdonanm had dncreased tho yileld .
picnificontly in the order of mordt. Urca at 2% and ks
corbiAnations produced highor percentoge of large and modium
gized tuberas '

Lffect of Planofiy on Qualityt Das and Satwo (1973)
stoted that no significent effect of Planofix at 1000 ppm
tms recorded in incressing the specific gravity of pototo,
Dtarch content and ascorbic acids They had alaolﬁmn@'m
oignificant effcet of this chemical on the moisture content

Of potato.
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Das and Padhd (1974) agreed with the €inding of Das
and Sahoo (igva) in the specifle gravity of tubers,. Dut they
got an epparent incresse of apecific gravity with 2% Upea
and combinaticn of Urea with 260 ppm Of Planog£ix cyer contxol.
They found Urea 2%, combination of Urea with Planofix 250
pEm alonm;ith other treatments increased the ascorbic acid
content of tubers, The moisturc cﬁnt.ent of tuber alco |
measursd almost in the same trends They reported thet the
rotting of the tubers were asignificantly reduced with 2% |
" Uxens combination of Urca with Planoﬁix 250 ppm $n the order
of merlt as comparcd to the contrxol. |
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MATERIALS AND METHODS

A f£ield triel was conducted during 197475 uith en
Gbject to £ind cut the differential respomse of £ive glngop
varicties to the foller applicd Urea and Planofix with
.resﬁaect to thalr growth, yield snd quality,

I, Experimental Site

The experiment was carricd out in Plot No. 27(8) of
tho Horticultural Research Stotion of the Orisea Univorsity
' of Agriculture and Technology, Bhubaneswar, Oricses The
tcpography of the site wos £airly level and uniform with |
good drainage conditions. |

Spily The goll type of the experimontal plot wes
pondy loem. The mechanical and chemicol composition of tho
o0ll as dstermined from the comroslte ssmple, collected
beféore the laying cut of the field from a dspth up of 18
cms  have been presented in Teblo « 1,
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TADLE I, MECHANICAL AND CHEMICAL COMPOSITICN OF THE
SURFACE SOIL (15 cmo) -

{a) Mechanical Composition

Censtitucnt : Fercentago
8ilt ' i2.80
Clay L 11.50

Textural Class - Sandy loam

(b} Chemtcal Composition

Particulars Cuantity

Total Nitrogen 0.050%(1322 478)kg [ ha-
availeble PhosSphoYUs 30,60 Kge o
vaillakle Potash 64.09 Kg./hin.

Organic Carbm 0,58 %
%3 God
Cs raﬁo . 9495 3 1

~ The chemical analyaia revealed that the nitxogen
and phospholr us status of the £icld was medium end thg
potazh content wag low. Tha Fil Of the 80il wag 644 « The
orgonic earbon of the soil wes 0.58% wvhich was a medium
vaine,
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The v;aarimm étandard methods adopted for mechonical
ond chemical enalysis of scil are given bolows E

(a) Mochepical Anelysig t Bomyouces hydromctor
methode .

(5) Chemicol Anndveiss |

(1) 8ol reactions Soil reactiom of air dry soil

wvas Qetermined by electrometric method with the help of
Bacgkmantc FH meter, w:l.i‘;h' a scil water ratio of 112.5 as
dcperibed by Plper (1950).

(é) Organic Carbons Walkley and Black's tothod
uag followed for estimating the organic carbon contont,

(3) Total e t- Total nitrogonm wag dqtor—
sined by modifled Kieldahl digestion and distillation
tziat:hm; and- axpressed in percentage and Kilogram por hostare
om oven dry basis,

~ (4) cali_patio: The Carbon and nitrogen
peracntage of the soll was uped to £ind out the CilN ratio.

. {8) Availsble Fhosphorus: Availeble Phosphorus
. idn the s0il wes dotermined by ﬁmy'a mathod, uéﬁ.ng Bray's
strong reagent ag extractant and developing the molylbidos
shosphcric blue colour:. vhoze’ intensity was measured by
Fricto=clectric Colorimeter.

(6) Availeble Potmshs Available Potagh in the
Scll was determined by using Ammonium acotote as ontroctant
end estimating the Potash by 't%he Plame Fhotometar,
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Climato gnd Weather Conditiongs The Horticuitural
| Receszch Station is situsted sbout 64 km West of Bay Of

Bengal and two miles away from Bhubaneguor town at an
clovation of 25.5 meters above the mean eea levol, |
Geographically, it is situsted at 20° 15° Morth latitude
and e5° 831 Eastlllmgltude-' '

The mesn amuél p;eeiplpataon is 1517 mm. of which
1126 m is reccived £rom June to September and 369 mn fxom
Ogtchoxr tO Maye 'Ihé mean mxim taaperature variao £xom
36+3% to 39.2% during the hotteat month Of May. Tho mesn
m tamperature ranges botueen 11.9% to 16% durdng
tho coldest month of Detenbere The relative humidity vordes
Lrom 86.5% in the menth Of August to 65% in the month of
Bocambor « _

The monthly metcorclogical data pelating to crop
gcasen from June 1574 to Fobyuary 1975 recoxded at tho
E-iet;;eomlogical _C-bsarvétory- of the Orisca Univerzity of
Agriculture and Technology, Dhubanesway, together uwith tho
corresponding average filgures colculated cover last 10 years
and the deviations from normal thersfrom, arce prescntoed in
Teble 2. J
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T.tiuU2. KTOKHJOSICAL DATA IXHDW TUC TAUf K1HU tJI'Sfe 1774 TO ftiQKUVBT 1975) wiIT?l Tffl: GCUT ESraJOIKG AVIXV.E fW PWCIEOIMJ TER TEARS £1964-1973) IIT1

DEVIATIONS IF Aftf

tali fall la m Ho. of rniny days Temperature In Centirgrwin run shin hours Selatlv* Busldity
Bnrim Aloleum j |
Average Correal Devialloi .lterate Correct fcvlotl in Average j Current >ipvlatlon Ararage | Current] = vlatloo ’rerage cCarrentl Deviation Averagefcrrrett ogeviailM
JUwW 105.7 119.? -66.4 16 16 0 35.2 36.2 1 26.6 26.4 -0.2 5.6 7.1 +1.5 73.5 69.5 -4.0
July 360.5 231.5 -129.0 23 19 -1 31.2 32.7 +1.5 25.6 25.6 0 4.5 4.8 +0.3 06.5 81.0 -4.5
336.7 374,9 +08.1 23 10 -0 31.1 32.6 +1.5 35.B 26.0 +0.5 4.9 6.5 +1.6 86.0 S1.0 -5.0
r*pl206c¢cT 273.6 167.2 -106.4 20 15 *45 31,5 32.2 +0.7 25.2 25,4 +0.2 6.4 6.6 +0.2 85.5 S2.0 -3.5
Ostabcer 183.2 237.0 +54.6 U 10 +7 31.1 31,3 +0.2 23.0 23.9 +0.9 0.1 7.5 -0.6 79.5 83.0 +0.5
r&vcaSer 32.9 26.5 -6.4 | - 4 tl 29.4 29.6 +0.2 19.3 10.0 +0.5 0.9 B.4 -0.5 70.0 66.5 -3.5
OaccaJJor 5.9 0.0 -6.9 1 0 -1 27.5 27.7 +0.2 14.6 13.2 -1.4 9.3 10.0 +0.7 65.0 61.0 -4.0
Jaaaary 19.4 0.0 -19.4 2 0 -2 27.0 27.6 -0.2 15.4 14.3 1.1 9.2 9.5 +0.3 67.5 65.5 2.0
Febraary 17.9 40.4 +22.5 3 4 +1 31.0 39.2 -0.9 19.5 19.9 +0.4 9.6 0.0 -0.0 67.0 65.5 +4.5
Total 1415.8 1197.5 -210.3 102 o4 -0 275.0 290.1 +4.3 192.7 192.5 -0.2 66.5 69.2 +G.7 679.5 658.0 -fll.5

maaa 157.3  133.0 24.2 11.3 10.4 0.9 30.6 31.1 +0.47 21.41 21.30 -0.02 7.30 7.68 +0.30 75.5 73.1 2.4
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TABLE 3, CROPPING HISTURY OF Tk EXPERIMENTAL FLBLD

Year Cropa grown
1969 Canliflover
’1970 Fallow

1971 Brinjal

1973 Beans .
isa_?:«) Sponge gourd

buring 1974 June the Ginger oxpegiment wog laid
6!1'30
iI. BExparimentol Deteilso

The experiment was éeaigned to study the efiodt of
Urca and Planofix as folier application, on the grouth,
yicld and guality of £ive ginger varieties, and the doteils
of the experimental tectnique £ollowed are given belows

ign and layouts The cxperiment s carried out
in & split plot design. The varieties vere assi.gnba 0 main
picts, whereas the Urea and Plancfix combinations verc
mssigned to subeploto. Both main plot snd gub-plot ticotments
vere allotted with the help of random numberse The plen of
layout is given in figurc (1).
Details of Treatments "

(a) Main plot trestments - 5 varietics
1) China
2) Maran
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3) Ricwde~Janciro
4) Thinladium
§) Sierre Ieone
(b} W « Urca and Plancfix
‘rl (HOPO) - Water Spray - COx;t;rol
T, ‘“1%’- ~ Urea 2% spray
T, (uoplif' « Planofix 0«2 ml/litzo of waker
' (1.0 200 prm) spray
Ty ‘“3.’?1) = Urea 2% + Plancfix 200 ppm sproy

Y 01?2) - Planofix 0.4 mi/litre of wator
(1.0 400 ppm) spray
Te (ule) = Urga 2% + Plancfix 400 ppm sSproy

r Detodles
tumbor of replications -cn 3
¥umber of mailn plot trecatmonts v 5
Hunber of subeplot treatmonts e 6
Number of trcatment combinations e 30
Total number of plots ee 90
Sizo and Ares of tho i’@tl

Groses Subaplot se 1o5m % Im -' 1.5 8.
Net Subeplot ve 0625 ScreMs

Total esperimental arca..273.06 Sg.ts

18+ 0027306 hoctoro
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' Spagings
Row t@ ROwW - . 25 cm.
FPlapnt to Plant es 80 Cm,
A Prie iptiop of the Vorictiecas

The Ginger Varietics, China, Maran, Rio=dowJonciro
Thinladium and Slerra Leone wers sslected to study thedr |
porformance -under the influence of the various sub=pict
treatments,

- China

an exotic type from China. Foirly high yielder, with
modarate gzcmth performance, Tho ::rnizcma of t.‘m.s varicty

has atitrective sixe and colcuire

Moren

An indigenous type of ginger, gives good ylcld os
mn-de-:raneiro and gives a higher peramtage of dry gingere
e Impressive grouth charactors such as helghts tllicr
mykers, leaf nunbers, thic!mgss etc,

RiowtdeToneiro

an exotic 'typs £rom Bragil, Gives high yiolds sange
ing £rom 17,000 to 24,000 Kg. of grean ginger per hockoro,.
Yiodds up to 30,000 Kg. hiave been obtained from this vaoriety
in cextain areas. But the percentoge of dry gingor 4o low
Have high oleoresin content, '
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Thinladiuwnm

An indigenous type. Good Yielder. Good groth
charectors, siuch as height, leaf numbers, tiller nuwdbors,
thickness ete,

Slorra Leone

An exotic typ‘e £rom Sierra Iec;ne Isgland (Mx:i_;:a) )
having good yiéld and gﬁowth chamcters.' Atgractive okin
characters.s
Petoiim of SubePict Treatmentge

T, (U,P,) = Distilled wator was applied as foliar
gpray uniformly over the plants {control
plots)

2 (UIPO) = Urea was appiled as foliar espray in the
form of Synthetie commercial Urca ot 2/4%
concentration. '

T, (uopl) -~ Planofix (a growth substance) we3l opplied
ad follar spray ot a concentration € 0.2
ml in 1 litre of water 1.0 200 pro

concentration.

T4(01P1) - Mixzed applicetion of Urea and Picnoflx vere
made through folilar spray in the chovo
mentioned form and concontraticon,
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(Uon) - Planofix was applied ap foliar gproy et
a concentration of 0,4 ml in 1 1litre of

g

water 1.0. 400 ppin concentration,

tu P ) - Mixed appligaticn of Ursea and Plapofix
were made through foliar sproy at T, and
Te, levels, :e_az:ectivaly.

(Teepol 0.01% was added to tha eproy
mterial ag a aticking agent).

Details of Cultural Operations

(1) ratory Cultivations The £icld was thoroughiy
ploughed for f£ive times f£ollowed by planking after cach
plowghing during the f£irst week of Junc 1974,

(11) &YQBES After thorough preparation of tho f£ield
imorpcxating the bapal doze of Farm yard mannures, tha
expariment wag lafd out o‘n‘.lﬁth June 1974« Beds of pize
1.5 n l&ngtrjl. 1m wide and 25 an helght wore preopored teo
socomodate tha subwplot treatments. Six of such ploto |
constitute one major treatment plot. The spacing of 30 cm,

40 em ang 60 em were glven between the subwplots, mjor
plots and blocks :espectively. A total of three blocko
accomodating three replicatlons as indicatcd beforc wcm
laidout s Adequate facilities for igrigotion ond dmi.mge wore
180 providedy . ‘
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(141) Rlanti aterial & el nting: Ginger
chizomes were used for plenting. Healthy best rhigomes free
€rom pests and discaoses were selected. The rhizomes were
then cut into bits of 15 gm welght (14" size) each bit
heving one 6: tﬁo viable, healthy buds. Tha bits of aecd
rhizomes were soaked for 30 minutes ine25% Ceresan wot
solution and spread under £ho shade to drain tho wator snd
for alr drying.

The treated rhizomes were used for pisnting uwhich waé
completed on 16th June 1974, Small pits were made ot a -
opeeing of 25 om x 20 em at a depth of 5§ e and rhizomes
were planted in the pits with the bud facing upward ond
covrered with gsoll. |

(iv) Mulchings Immediately after planting, the beds
vere milched thickly with grecn leaves at a réte of 19,000 Kg.
per hmctare; Rapeated malching twice at a rate of 7,500 Kge
per hectare first alongwith £irst sarthing up snd sccond
just before the spraying of sub=plot trestments werc made,

dacomposed farm vard menure was applied to tha soil ot the
rate of 25 tonnes per hectare, before the p:e[mra!-fion cf
tha beds andmied thoroughly with the coll.

- Nitrogen was applied at the rate off 50 Ky per hectege
in the. fom of Caleium Ammoniunm Nitrate: Phosphorus s
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applied at the rate of 60 Kg. per hectare in the form of
gingle Super Fhosphate and Potash at the rate of 120 Kg.
pexr hectarxe in the form of Muriats of Fotash was also
applied, '

The Phosphorus and Potash wem‘ applicd at the 42nd
day aftcr planting wherasas, lNitrogen was gplied on the
‘72nd day after planting. The manures and fertiliccro teye
opplied equally to all the treatments. ‘

(v:l.)‘_ Intercultures Firct weeding was given on 14th
July 1974 i.e. one month after plenting. Second weoding |
wos done alongvith the second earthing up end applicotion
of Nitrogen, The third and fourth weedings woere done on
Znd Cctober end 3rd Decenber 1974 respectively.

First earthing up was done aléngwith the applicotion
of Pnosphorus and Potashe. The second eaything up was done
‘nlongwith the application of Mitrogen.

(vil) Appligation of Subsplot troatpontss The sprays
ing operation of different treatments a3 per the treatment
ochedule wos carried out on 18th Cotober 1974, .06 o
125th day of plantings Only cne single eproying with these
nutrients was given as 'per the schedule, |

e

(viii) IZzpigations In the initial stages of growth
one £lood irrdgation ;aas given. Agter the growth hing been
advanccd' the crop woe irrigated &t en intorval of 10 dhys.
The g.rrigation ‘wap stopped 20 ‘days bofora haervestings
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(1x) Rlant Protection mgosupes: Aldrin (53 Gust was
appiicd to the soll at the rote of 50 kg« per hactarc, to

prevent the attack of White ants. Cheshnut campaund g
applied to the base of the plents sgoinst the suspected
rhizome rot on 31st august and lst Septambor. 1974 A
socond appliication of cheshnut compound was carricd out
-durding the 3rd week of MNovenber when a fresh hizomo ot wag
noticed. '

(x) Haxvestings --ﬁle crop was harvested on 17¢h
Febyuary 1975, i.c. on the 247th days after plantings at
thie stage most of the pseudostems bad driedup. The chbservae
tion plents were lifted individually for further studics and
then the rest of the plants Were hagvested for recording the
£inel hagvest.

IIX, Experimentasl Cbservatiocns

Sempling Te 1 The entire pcpulation wag
considered for recording the gemmination perecntage ond the
rhizome rot infection. Rondom sampling techniqua oo adopted
t0 gelect the sgample plants for studying the varicus growth
charocters such es plant height, thickness of the mein
pseudosts;n. number of tillera per elump, number of lcaves
por clump etcs Flve plants werc selected at rondom as
obacevation plants using Fisher's Rendom number, \Eor regorﬂ-
ing the different hiometric observations at monthly laotervals.,
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She boarder row of ezch plot was elimipated while sclcoting
the observation plsnts. Preeharvost observations starked
exactly S0 doys after plsnting, ond continued upto 160 dbys
of plentings After this period no more growth chsorvations
vere taken, since the drying up of the gabcve ground pogts
had already started.

- Presharvest Studies

~ o {4) Mn The nurbar of plants geminaﬁea
ot of the 24 rhizome bits planted in the individual sub-
plots were recorded to weork cut the gemination percontage.

(i1) Height of the plant: The height of tho min
pseudostom of tha selected five chservation plants £rom
gach net plot was recoxded by means of meteyr ecale oand was
e:«rpreésed in eentimcters. Measurement wos token £rom the:
bage of the main pseudostem up 0 the tip of the topmost

dzaf »

(111) Thickpeps of the Moin Psgudostems The thiekness
wag measured at the base of the pseudoston ot a particulop
plece i.2. 8t the base of the first leaf and exprescad in
contimetars, '

(iv) 'Mm: of tillors per g}m' s The number: of tillers
tore detexmined by count;lng the nunber of pseud::st;om that
~hed comn £rc>m esch clump at each cbservations.
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{v) Bumber of leaves per clumps The number of
leayes per clump was determined by counting the nurber of

jeaves of all the tillers of each Clumpe.

(W) leaf Areps The leaf ué:ea of the 5th loaéd from
top Of the main pseudostem was taken. The crea wes ostimated
by sketching the leaf lets in the centimeyter graph poper.
and expressed in squarce centimetcrs. The leaf aren s
caleulated only at the £inal growth stage of tho plant. |

(vil) Incidence of discogs st t The incidonco of
rhizome rot caused by Pythium Spe was recorded, tuc times
during the growth period. They were cotagorized as incldence
of rhizome rot at (1) Early stage of rhizome devclopoont
(2) advanced stage of rhizome Geveloprant and (3) total
rhizome rot -ipfection. The percentages of these infoctions
vore worked out noting the number of plante infactcd, t:)ut.
Iof the total number of plant population in each pic:g.—

(viisi) atibility of Urce and Cinaers
The poosible scorching or purning symptoms due to tho
application of the chemical was cbecrved for a weol: from
the date of spxﬁying of the chemiezls,

Foat harvest Study

(1) Yield of Rhizoma: The yiecld of rhizomo vwero token
under three heads, | '
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(a)-,wws The individual plant
vield wes recorded by taking the everage vwelght of shizome

obtained from the five cbeorvation plants and exprosscd 4n
grams.

(b) Plct vield: The plot yleld ws recondod by '
taking the weight of the entirec rhirome harvested from the
cbsesvations plents and expressed in grams. 4

(c) Hegtape vields The hectaye yield was. obtaincd
by convering the plot yield into hectarc bogls and cipressed
in quinteds.

(12) s vitvs Specific grovity of fresh
fhizome was calculated by determining thedr weight and volumeo.
100 gm of fresh rhizome was useds The specific grovity wao
calonlated by means of the formula |

" ' Welght of
Specific gravity = oime of thincoe
{ 1.0, wolght of ‘efual volumo Of

water) .

(1i1) bry ginger productions
— (a) Percentage of DPry ainger recovorvys iCO0 gms
of fresh rhimome wes dried in the sun €0 got & conptant

weight and the final welght was expressed in percontogo.

(b) pry_ginger produgtion per Hectargs The ciz'y
ginger production per hectere wos caloulated using ¢he
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pereccntage of dry ginger production multiplied by he ,
tectore yleld of green rhizome and the vicld of dry rhizome
was expreased in quintals.

{iv) Incidence of al;a t attacks The incidonce
of stale m'séct_ attack was noted in the frcai'x thizcoeo ok

the time of hagvest and expressed in percentages
Storage Quality of Rhizome

300 gmz  of £resh rhizomes were stored in carthorn
pote lined with molot sand at the bottom snd covered vith
another thick layor of moist sand. The weight loss, domege
" during storage (included dred and rotted rhizomea) and the
velume loss during the tm:ea month storage were rooozdcd.
The percentages Qf the abovVe charscters were workcd Ouke

(8} Voight loss during storages The veight 3coo of
¢ho stored rhizome was measured and expressed in porcontagc.

(b) Volume loss during storages Tha volume loso OF
thae stored rhisome was measured and expressed in porcontage.

(c) pamags during stopacos The domege caused durdng
the storage was worked out moting the veight of damged
riizeme over the fresh weight of rhizome and exproscod 4n

porcentages |

Chemlcal Analysis

100 gmg of the fresh rhizome was chopped to o thicke
ness of akout 1/8th inche Tha chopped samples were drled to
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a constant weight at 55 + 2% 4n Cross Flow air cvan for
18 Yours: The dried ecmples were ground to pses. through
mesh No., 80 and stored in gless stoppered bottlas and used
for chemical Analysis.

(1) Oleoregin Content: Olecresin comtent in ginger
was dgtermined by adopting the official anallyucal mothods
of the American Spiece Trade Agsociation using 1007 Acctone
as solvent, in cold, using specielly designed glaps Golumn. .

. Exocedure: 10 gms of the ground sample wao tronsfercd
£o the specially designed columns, tha cutlet of which was
plugged with cotton, 25 ml of 100% Acstone was added and‘
~allowed to mix well with the sample end was allowcd to stand
for about 16 hours {(overnicht). The drippings through the
cotton plugg was collected into o f£lat bopgttomed aveporating
dishs Extration was continued until the solvent axownx] the
sarpies bocame elear(Two more extyactions). The solvant wos
éllwea to evaporate under the fon to get gome uhot thick
and viacﬁa 61@9:&91‘1::‘.; The percontage of olecresin on axy
walght basis was then calculateds |

(41) Qleoresi Production peg heckaras The porcentogse
of oleoresin cn dry weight bagls waos calcoulated as por the
ahove proceéure « The olepresin production por hegtarc was
‘ eniculated using the dry ginger produc;t::!.cn per heetero and the

pereentace recovery of olecoresin and eé:pres;sed in i’dl@grm.



s 55 »

(424) Crude f£idye: Thoe crude fibro was estinnted

- using the Gefatted ginger pem%r Jest agter the. axtraction

of; oleémsin. The composite samples wore taken £or analysis,
For crude £ibro anolysis also the officiol Analyticol
methods of the Amcrican Spice Tzaée Assoclotion wag £011meé,

Mly_rgs (1) Extracted 2 gms. of sample with mothylcee '
chlorides T_mnsferéﬁ the reaidue together with 08 gm of -
askestos to the digestion £lask (2) Addod 200 ml 04256 N
580, golution and connected the digest.:l.bn' £lask to t;bé

- condenser and placed in a preheat;ﬁd hot plate so tint the
acid will boll within 5 mix;mtea. Continucd the hoiling for

28 minuteg Q;th frequent rotation of the £lask to cnoure
thorough wetting and mixing oﬁ_ hf:hm samplas (3) After boiling
exmctly for 28 minutes the contents werxe ﬁilte:eﬁ thmgh
£ilter cloth. Washed the residue with wiug{g water untdd

tha wmhiﬁgalwexe scid free. (4) Transfered the scmplc and age
bestos quantitatively to the digestion flagk vashing the file
ter cloth with 200 ml oOf 0,312 1 NaoH,. (5) Connected the
flagk to the condenser and heated to boil within S miputos and
. continued bolling for exactly 28 minutes. (6) Aftor 28 minutcs
reroved the £lask and imed.i:at;ely £4ltered through gooch
crueible (7,) waghed the residue thoroughly with bolling wator
and then with 15 ml of ethyl él_chohol. (8) Dried tho crucibies

and contents at 110° + 2% to a comstant wedght (for ome hour).
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Cooled imneddotely in a desicator and weighed. (9) Ignited
the crucibles and écmtents in an electric mufflc furnace at
600 for 20 minutes. Cooled in a Gesicator and wolched,
Determined the loss in weight on ignition. The crudo £ibre
was caloulated in percentage on dry weight basis by uning
the formule

) : Lbss in weight on ignition

veight of orlginal szmple

Statistical anslysis of Datn

A1l ‘the biometric and cther observations cbtained from
the experiment werc arranged in appropriate tebles to chtain
thesum of squarcs due o different sources of vaplaticne The
dsta were analysed statisticallys The standzrd erreozs and
oritical differences were calcoulated €0 compore the.moons of
the varicus treatments and interactions to £4nd out the best

Ol e
Corralation Studies

Correlation coefficient between yicid and grovih '
chagacters such as helght of tha‘plant. thickheasn of
poeudostem, mumber of tillers, nmumbor of leaves ond lcaf area
veore celeuiated using the standard statisticsl formmles The
correlation coefficilent betuween cleoresnin porcentige tnd crude

¢ porcentage vas also vorked out.
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EXPERIMENTAL FINDINGS

During the course of this investigaticn, c¢bservations
on various plent characters imcluding gernination vere
recorded to assess the poerformance of glnger ve.‘rietios,cm:xa.-
Hogan, Rio=geovaneiro, Thinladium and Sierra leono and also
0 sgcess the effect of Urea and Plancfix on tha gz:m:éh. |
viold and quality of theé sbove £ive verictics of gingete
The tinﬁings of this experiment ecre prosentod in this
Chapter and. deolth under vorlous hecds. The dota arc presented
in the respective tables with the relevant S.0. (o) ond
C.D. {0405%) valucs. The table for analysis of varicnhoo for
eﬂifﬁorgn;: characters are prescnted ip the Appendixs Shosc
valuwss are in percentages the corresponding Angulor tansfore
med values have becn used for enalysis to increase tho
cgficiency of the analysis, '

Preshapvest Studies

(i) Study on gormination of ginger - The porcentage
of germinetion is recorded in the Tableo - 4 and the daka
hav& been akatistically analysed,
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TARLE 4, GERMINATICN PERCENTAGE OF VARICOUS VARIETILDS CoF

GINGER

SubePlots v, v, vy v, Y
'I.'l {Control B7.50 ' 100.00 07 422 07 «22 08,09
Plot) | (6997) (20.00) (84.42) (B82.11) (71:il)

T, 83,33 100,00 94445 98461 8194
(67.41) (90.00) (78.:84) (86408) (72,11)

Ty 93,06 07 422 93406 07,02 04444
. {(74.82) ‘32'.11) (77.52) {(82.11) (73,57)
P, B4.72 98461 87,50 94444 90,28
, (67,02)  (86,05) (68.348) (76.53) (71.94)

T, 51,67 100,00 03405 07«22 8611
(73.57) (90,00} (74.07)  (52.11) (60,34}

Ty 04445 95.83  D7.22 98461 37 450
(78.84) (80447) " (B2.11) (86,05) (€D.30)

Mean 89,12 98,61 93,75 97422 89419

(71.95) (86.44) (77.85) . (82.,49)

(714¢6)

¥ test significant

S«Be (m) ¢ l1039

CeDs 8% (0.08) 4.54 '

{(Figurce in perenthesis yepresent. angulor transformcd valuaes)

The @ste in the Tsble 4 rovealed thot tho vardety
va (Maran) pecorded the moximum percentage of gormination
(98461%), closely followed by V, (Thinladium) with O7.22% o
The other varieties Vy (Rio=de-Janeiro) recorded 93.75%
thoreas, tl:ie'percentagea of garmination wore lover in the
coges of Vy (China) 89,12% and Vg (siorza Loone) 89,10% .
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& gonoval vew of the axperioent

Corrarative growth perforrance of verletics, Vl (Chinal

-

v Faran
2 ( ) .‘

cor_arstive growth perfoimands of vagietics VB {(Ric=do~Toneiro),

VES Slerra lecne) and YV, fIhinladium) «
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The statistical enalysis showed thot V, 48 oignigi-
cantly éuperior to all other varistics in this rogord except
Vé._ And variety V;} is superior to all other vagictico except
Vae A0d Vg is auporior to Vy and Vs. But.thero 40 no clgnie
ficént: digferenca between 'V, and Ve

(11) Height of the Plant = Tho heicht of tho pionts
at successive stages of growth as affectcd by tho dliffcrent
levels of Urea and Plencfix with respoot to difforcnt variee
ties wep recorded at mntlily intorvals ntaréing £ron 30 days
-after the planting. The results erxe prescnted in Tebia 5 (a),

ThAELE S5{a) AVERAGE HEIGHT OF PLANT &7 SUCCESSIVR STRGES OF
GRHTH OF DIFFERBNT VARIETIES OF GIMGRR '
(UNIT « CENTIMETERS)

varieties ?l_na__%igm glaggginc: ‘r Aftor opraving
—Doyp atter plantind.
i 30 €0 20 120 150 © 100
A 24,88 35,37 43.51 49.57  55.33 50.00
v, 26,02 40.12 48,45 54,33 53.53 G0,74
V3 22.41 36,61 44,40 49.5¢ 52,75 85,20
V, ' 27436 42,23 50462 56,90 603G 062420
Vg 24.00 38,41 ‘43.00 50.54 53,11 55,38
'P'Test - Not edg.llot sig S5ig .r.ct eiy Sig Gig
SuEelm) 3 - - 15% - 1,503 1.546

Cdbe 8t 0.05% - - 480 .. - ‘ . 5416 5.03
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(b) and (c) and the analysis of variance toble unéor appendisx,
Tabie No. 3 '

The dats in Table S{a) shows the height of tho five
cingor verieties £rom 30 to 180 days after plenting. in general,
it 1s seen thot vigorus growth was put up by veriety ¥,
£olloved by Va. Vl. Vs and Va (lenst hoight with Va’ i The
moximun ¥ohobt height increasc for all the varietico vos
noted betwaen 30 and 60 days of plantmg; with nt.h'e odvence in
age the ;nareééa in height of 23il the varicties wero PLOPOr-
. tionately &t a decreaning rato,

TADLE 5(b)e AVERAGE HEIGEY OF PIANIS AT SUCCESSIVEG SEAGES OF
] GROWFl A5 AFFECIED BY SUB PLOT TREATIIRTS: UREA
AlD PLANCGRIX (URIT ~ CENDPIMETERS)

remr : - hd ‘
Sub Rot g Bafore apgaying ! Aftor spraying
T gy, - -
Frostnent -} T Days seter plontans

, i 30 60 90 120 150 180
TyeUrce 2% 23,90 37.99 45,77 50476 53,56 56421
Tg o Plancfin 200ppm 2653 39,32 48421 58,65 60,57 60453

‘%.Urm 2% ¥ .
Plouofix 200ppm 25420 37412 45.60 52,52 ‘ 00,00 59,07

Ty ePIonOLixn 4COPLM 25446 36,00 46,20 51492 57,12 59.72

E&?@. Urea 2% + -
Plarofix 400npm 25.66 37.82 46.11 52.68 80468 6160

2+ Centrol . 22,87 36,00 446.00 50.44 B2.38 52,69
T gost ~ Fot sig Not elg 1‘3g§g bot eig 8ig Sig
Seb o (m) - - - - - 1,364 1.382

S, at 0.05% - - - e . BT, 3492

pro
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. Froam ;rable .'a(b-) it is abserved that in general,

there was no significant diffcronca between the aubepiots
Yafore the chomlcals were spplied but the sign.tfi.eam:
difEgrence in the helight of the plants wera racorded after
the application of the aub-;plot treatments wore madce The
'cmlntive increcse in haight £rom 120 to 1680 days of gpowth
in the case of cantrol (T,) was only S0.44 cms to 52,69 cns
(2425 cm) while in the case of T, (Urea 2%), Tq (Plancfix
200 ppm), 'r‘ (Ufca 2% + Planofix 200 ppm), T (Plenofix
' 400 ppm) and T, (Urea 2% + Planofix 400 ppm) highor: increase
in height wes not:l.c@-d‘r via.' 50476 cme to 56421 cro (5.45 ems),
54,65 cma to 60.53 cme (5.88 oma), 52.52 a3 to 59,07 cme
(655 cma), 51492 cme to 89472 cms (7.80 cma), 52408 s to
61460 cms {8472 o). It was aleo found that the rato of
ingreage in helght of ths plants after the applicatim of
i:.ho treatmente wefe appreciebly higher in all ceoscs compared
to the control, But in the cose of Urca 2% (T,) the increass
wan grodual upto the 180 days gfter plantinge.

The ‘i‘able 5 (c) shows the effect of various min plot
and Bub-plﬁt treatrents on tha he:l.ght Of the plant ot 160
aays ofter planting. Both varicties and tho pub=plot trcat-
ments shoved significant difference. The varietios ",4 ang \?_2
hed significantly more linear plant growth then tho voricties



TABLE 5(&). EFFECT OF VARIOUS SUB=FLCT TREATHELTS (URLA

3'62 |—

AlD PIANOFIZ) ON THE HEIGHT OF DIFFLRENT
VARIETILS OF GiIhGER PLANMIS AT 180 DAYS AFTER

PIANTING ( UNIT - CENTIMETERS )
SubePlct : Verietiecs
Treatrments & =
TV V;L Vo, Vg Vo Vean
?, Urea 2% £3.26 50,00 50.63 65,06 54,20 56.21
’i‘3 - Planofiix o
. 200 prme 62 460 57420 58.13 67.35 857 9‘1{? 6053
Té Urea 2% +
P 200 ppm = 6083 50460 55466 6283 58443 59.07
Te, Piancfix ' _
400 ppm G073 62,03 6l.43 56490 57.53 59472
P 400 ppm 61.90 58,06 58,80 ©4.73 .54346 €1+60
T, Comtrol 45,73 5053 46.50 56,36 52436 52,69
158,00 60.74 55420 62,20 55,30

Moon

‘F* test for moin plot and subeplot treatments are pcignificant
BeEs (m) ¢ for moin plot treotment is 1.544

8eBs (m) + for subeplot treatment is 1.382

CD; £or min plot treatment at 0,05% level is 5,03

CoDe for submplot troatrment at 0.05% level is 3,92

(P = Planofix)

vs ard V, but V, was parallel with \.7‘G and Vz. At tho oo time

3

there was no eignificont differcnce betwoon Vl. Vs mé Va.

Amone the subeplot treatments the effect of chemicals on tha
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hedght increase were in the ordsr of Ty, Tge Tge Tge Ty ond
'1'1
cently superior to ¥, (contxol) . Howewves, Tor Tge Ty, end T,

respectivelye Except T, all cther treatments were dignie

aid not differ aignificantly from each othoeps Thore Wi Do
olgnificant difference between Tgp 7, and T, as well as
batwecn T, end Ty o

The intcragtion V x T was not significant.

(1i1) Thickness of main Pooudostem: The thicknegs of
ﬁha Pgaudosten waa. meacured at tho geme time when tho heigizt
¢f the plant (Psocudostem) was measuxed. The results. cbtained
are presented 4n Table 6(a), (b} and (e) s Tho analyols of
TABLE 6(8). AVERNGE THICKNESS OF MAIN PSEUDOSIEM (TILLER) AT

SUCCESSIVE STAGES OF GROWIR OF. DINFLERENT VARIETIES
OF GINCER (UNIT w CENTIMETERS)

Yoriedtes i’ Before s_zgfaying “g After Gp:aying_

. 1 Bays _aftor plapting

- T30 60 95 120 150 150

w"v':l 0.569 0,646 - 0736  0.784  0.822 0,866
v, 0:683 0,783 0.906  0.980 04993  1.029
A 0,561 04662 0.747 0786 0,818 0,844
v, 0663 0,750 0.623 0.847  0.875  0.001
Vg 0.547 0662 0.747 0782 0,820 04857

-‘-F' tcest sig S8ig sig sig Sig Sig

SeBelm) + 0,0134 0,01303 0.017685 0.01516 0.01673 0,076

CeDeat 0,085 ~ ' '
&wel 0.,04¢ O ‘042 Q .055 L 06049 B «054 0087 .
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vardence teble is also appended wnder the appendlx and 18
further reopresented in the Figurs lio.s4

Even ﬂm the very early otego of 30 daye of growth
agtor plonting the thickness of Pseudostem of the vordctics
wore significontly differents V, ond V, werc signidficontly
- higher then the other varieties Vl.‘va and Vge ot the tine of
application of tho sub=plot treatments olso the some trend of
diffeﬁenéss we:é noted. But in the final observation (180th
ﬂéy} V, wag s:lgnzﬂcantly supericr in thickning, the ai.cm
. having 1,029 emo  over Vg,Vg, Vy ond Vg shich had 0,901,

. 0s657; 0.846 ond 0.844 crnz  of stem thickness mapeci.ivcly.

r

The Table é{b) shws thaat. upto a5 duys agter thc applie
eatdon of the suh-plot. tre. mw (1 e ur:Lo 150 dayn after
' planting) there was no sign:l.ﬁ.icant 61£fereme batween the
oub-plots whereas in the final gtege of 18D dz;ys aftor plante
ibg the Bub-;-plcbs showed significant diffemnée in tho ltmick-
neas of the gtems The treatmmte '1‘6, Té, Ts. D\ '1'2 ond '}.‘1
rocorded 0.928 cms, 04915 cms, 0.907 cms, G.837 cuo,
0+574 cms and 0.851 ems rpespectively. The cumalative ineresso .
| in the case of the gub=plot trestments after the sproaying of
_ the treatments ie in the order of T, (control) 04626 ¢no &0
© 04851 ems (0,025 cm), T, Q.813 cms  t0 04874 cma (0,061 cwa),
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TALLE 6(b)., AVERAGE THICKNES: OF MAIN PSEUDOSTEM (TILIDR) AT
SUCCESSIVE STAGES OF GROWTH AS AFFECTED BY SUB~PLOT
TREMMENTS s UREA AND PIANOFLX (UNIT « CENTIMETERS)

| Subsplot l. _ Before spraying E Agteor sproying
Treotments ¢ Daya_agtor Plonting —
. ’ .

; © 130 &0 S0 120 1% 180
T, Urc 2% 04802 D.605° ‘0,775 0,813 0045 04674
Ty Planofix . R .

200 prm 0.5% Q702 04788 0.826 Q.71 0897
'1‘4 Upea 2% + '

P 200 prm 0593 07202 0787 0,829 0,872 D215
-5 Planofix , o ot ’ - Ve

. 400 ppm | 0.616 0716 04804 0,832 0.875 0307

‘i‘G Urea 2% + A
P 400 ppm 0,580 0,705 0805 (.851 0800 0,928
?, Control | 0.603. D692 04790 0026 0.839 0.851
epS et Mot Mot Not Mot Rot sig
. oig oig slg slg aiq
SuBelm) + - - - - . .- 0,010

CuDe 8L 0.05% lewel - - , - - - 0,028
(P = Planofix) . | |

T, 0.826 cmo ' £0 0.897 ems (0.071 ems)e T, 04820 cm  to 04015
cmo  (0.086 ens) Tg 0832 €0 0,207 ems (0,075 o) and Ts O«853
o tO 0,928 emz (04077 cing)de '

The data cn the £inel obnorvation on ¢he stem thickness of
differont glgner varieties as affectcd by Urca and Flonofix doses
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PADIE G(c). EFFECT CF UREA AND PLANCFIX ON THE TUICKNESS OF
‘ MAIN PSEUDCSTEM OF DIFFERENT VARIATIES COF GINGER
MNT 180 DAYS AFTER PLAITING (UNIT - CENTIHERER)

" Sub Treatments g_ Varletico
1]

—_ I W Va Vg YUy |Heen
T, Urea 2% Q808 0.983  0.816 ©.943 0,023 0.874
T, Planofix - | ‘
-9 200 ppm 04833 04993 04040 - 04023 0.696 0.897

T, Urea 2% +. - L
P 200 ppm. 006 1,066 0.873 0.8B3 GB70 0815

% Plenofix . ‘
400 ppm 04840 -~ 14016  0.023 0,900 04856 0,907

Ty . Urea 2% «
¥ 400 pp@ 0.826 1.113 0,863 0896 05376 0.828

T, Control 0,796 1,003 0,750 0,863 04826 0,851

Fzan - 06846 1.029 0.044 0.901 0,857

*F¥ test for main plot trectment, subeplot trcatment and
intcraction age highly signi€icant

S.B.{m) t C.D.at 005%

iovel
(1) Moin plot treatment 040176 . 04057
(2} Suh-‘-’-Plch:. treatment 0.0100 . 04028
(33 th-pl@t. treatment at the peme’ '
lavel of MePeTe 002302 00865
(4} Mailn plot treotment at the o
‘ game level oE SePeT | IO.D%GQQ 04142

(F = PlanoﬂxJ
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are prosentoed in the Table 6(c). Tho atatiatical analysis
hag revealed the existonce of sionificant differance due to
varictica end Urca and Plencfix separatoly. The interection
betwuecen Vaxaet;ms:’ end cheemical is 8180 gignificants: Thus

in thoe cese of Var‘:iety Vv, varlety trestment conmbination
hoving Vi Ty OOVS ‘the masimom f:.hicime.s}s of 0,206 emz eicsely
follcwed by.V, T with 0,896, V; T, with 0,840, V, ?23 0833,
v

b 4

¥y

tho maxirum thickness of 1,113 .cae which was signiflecntly

‘1'2 D805 and v1 Tl 04796 cin3, while in tho casc of veriety
a8 indicated before the troatment combination Vi T produced

highor overcther treatmentsefcept V, T, But thero was no
bignificant @ifforence between V, Ty, V, Ty ond V, ¥, oF
batween V, Tge Yy T30 V, 7 and Va ‘1‘2. Varicty V, ahmeﬁ '
proference toO V TS though it wae not significant dyer v 3 4
cma Va Tge Howaver, tzeatment ca'binatiom having V3T6;
v3 T, and VS Tg ware oimilar in their behavicur emcl V:_] Ta_ uas
cignificantly lower from all othorse. In the €ase of variety
VG, V@‘ﬁ.'a waa guperior It.e Vd ‘1‘{_,, but not cothers (V ‘1’3, Véi‘é.
V4 T, showed no siguiﬁicant algfarence botveon tharaelves.
Vg chowed prefercnce, to Vg T, Which wes oignificant ovor VT,
and VS Tz but not over other treatments, The' relatim b@tﬁeen
vf. 3 Vs ' VE T, ond VB T5 as uell as botwoen Vg T 5 4,
v., Toe VS Tl and Vg T, not have any sign&fiaame AL Lfoxronto,
A.’Ll the sub=plct treatments chowed proforence ©0 the
vegicty Vz and thus vz Té and vg iy wera significantly suporior
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over all others. in cther cases thcy go hand in hond with
.csthe: varieties. Thus v2 T, produccd the maximum thickness of
1,213 s vhile V, T, had the minimu thickness of 0,750 cns
Onlye

(4v) Huwber.of tillers per ciumps The numbor of tillors
por ciuwp were reuorded in the samé manner aa in the cose of
okt of the plants. The datn were analysed statisticolly and
aro proccnted in Table 7(5); (b) and (d:)‘and'in flouran 3 (8)
and (b). — ' |

TAPIE 7{(a) . AVERAGE RUMDJR OF TILIERS PR CLUMP AT SUCCESSIVE
STAGES OF GRONTH OF DIFPURENT W.RIETIES OF GINGER

Vaxdcties - | Before gpraying '1 After opgaying
| 3 ‘ S Daye after platnting
130 60 9 120 | 150 180
V, 122 3,60 7408 9,230 10,79 10496
V2 1,59 385 782 10,56 11,32 32.08
A 158 44D 9439 13409 14496 16425
V- 1,32 3422 6.58 9448  10.81 11,38
Vg 1.50 4413 B467 12411 14,50  15.89
‘P kot Lot elg  Sig sig  Sig stg sig
SeBelm) £ = 0.183 043274 0.591 04464 0505

Colls ot 0.05%
1@1‘?91 - 0!62 1,067 . 1,93 1.51 1,65 .

.. .
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The data‘in Table 7(s) ahcwed thet at tho initinl atoges

thoze was no eignificant difference between the fivo vorietics.

But the successive cbservations showed significant difference

botwcen variotics, Highegt number of tillers wero produced by

VS follcwed by v5 end thege varletics were aignificc;stly'

Arfforent £rom other varieties in oxder of vz, V4 and VE. ‘he

dats ghoved that VI produced the least tillers por givrp even

£rom the eorly stages of development,

TARLE T(b)e AVLIRAGE NUMBER OF TILIELS PER CLUMP AT SUCCLYSBIVE
STAGES CF GRCWYH AS APFLCIED DY SUBPLUT TREATIENTS
UREA AND PIALIOFIX

Sub-plot L Before spraying § aftor eproying
drxcatmeonts " Days agtor 8daing
HE R 120 150 180
‘1‘2 Uren 2% 1,85 4.d1 8.07° 1l1.40 12,81 13,63
T Plznofix . : : =
¥ 200 ppm .49 3.83 8,19 11,28 12.09 14.01
TG Urea 2% + - ) ) '
P 200 ppo 1,61 3,71 7.61 1044 12,04 13.10
Ty Planofix | '
400 prim 1,48 3,97 8,65 11.49‘ 13.54 14.10
TG Urea 2% + .
P 400 Ppm 1.4¢ 3483 7 62 10.98. 12,04 13.22
$, Control 1,39 3,75 7423 9477 11,06 11.89
‘E’A’f teat - lot sig kot sj;.g Hot oilg llct sig ek odg Not sig

(P = Plonofis)
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Table 7(b} ehdwed no significant differcnce botwoon the

vardous subeplots before or after the application of the treate

montoe

TADLE 7(c)+ EFFECT OF UREA AND PLANGFIX ON Tik MUBER OF

TILLERS AT 180 DAYS AFTER PLANTING WITH RISPECT
v TO VARICUS VARIETIES OF CGIIGuR

Subeplot : Varieties
Treatwents : : : - —
R Vs VY& Y5 meen

T, Urea 2% 10,53 13,06 15.60 11.20 17.00 13.63
7. Flonofix |

3 "7 200 ppm 12,06 12,60 17,73 10,80 16.88 14,01 -
T, Uraa 2% + : -

€ TP 200 pm  10.33 11,06 16467 11.20 16:26 13,10
T, Plencofin
® ""600 ppm 1106 11,60 20.80 12.13 14493 14410
R, Upea 2% + - .

S TP 400 ppm  11.06 12,80 14.93 12.06 15:36 13.22
ﬁ'i control 1073 11440 12,40 10,73 14,20 11.8%
Hoen 10496 12,08 16,35 13435 15.83

7! cest for (mein plot trestmonts) variotics alona 4o

aignificant,

S«B4(m) + for mein plot treatment is 0,505

Gy for min plot treatment 15 1.65

(¢ = Planofix}
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The date on the £inal cbservation on tho nudbcer of
tillcre of @ifferent gingor varicties ond the effect of
culeplot troatmente (Urea and Plopogix) are prescnted in‘
Toble 7(c). The statistical enalysis showed that miy
‘voricties difforcd significontly in tiller production.
3 pwduceﬂ the maximm pumber of 16,35 tilicrs, closoly
f@liweﬂ by Vg with 15.68 tillers ond thoy significontly
aiffered £rom othor varietics (Va. V4 and Vv, having 12,96,

11.35 and 10,96 tillers per clump respectivoly)d.

Amcng the e@lot tréatmenta Ts pméuced t:ho maximun
tillers (14.10) follcwed by Ty with 14401 tillerss Tho
trootoonts T, produced 13.63 tillersy Ty 13.22 tillowoy
Té. 1310 tillers and Tl' il. «89 tillers mpecti?élyc |

{v) Ntmt@r.oﬁ lecves ﬁ:r clup 3 | mé nm'hc;;: of jqaven
por elurp were pecorded ot sach chservations elonguith
‘ hedght, thicknoss etee and presented im Toble 8(ale (b)) wnd
(e

The Teble 8(a) reprcsents the production of loof 4n
" tho varicus varictics. The staticticsl analysis of €ho daﬁa
rcvcaledl that the production of leaves in cach varioty was
oicni€icant with tlfxe varicus stages of grouth emept ot the
G6Oth dayes At 60th day the var.ietiea vere nct siognificontly
éﬁ.ﬁﬁorcmﬁ. thmjgh therc was numorical diffcronce in £ho J.eaé
production. The leaf production woo highcat for tho variety
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TABLE 0(a) « AVERAGE NUMBER OF LEAVES PGSR CLUMP (RLADTS) AT
SUCCESUIVE STAGES OF GROWIIL OF DIFFLRENT VARIETIES

OF GINGER
varlotics | Before gpraying :' AgEor opraying
§ Days aftor planting
i 30 60 90 120 150 160
V, 7427 25456 64462 90403 118.32 127425
v, 7.72 . 26.99 83496 119.26 130,10 145.81
Vg . 8400 3199 11762 166456 173,87 182.41
Ve 6:66 26,72 69474 95432 120408 129,08
Vg . 7433 29,67 104,32 135,78 - 168408 375477
P tast Sig ot olg  Sig 5ig  8ig sig
- QD¢ 8t 008K

level 0477 = 2235 . 26,22 27494 30,60

L=

- ¥y (189441) closcly followed by Vg (175.77) ond thore wis oo
olgnlficont difference betwoen thome v, pzodmefi 145:.081 leaves,
Vs 129496 and V, 127,25 leaves uhich weg the loast. Dotwocn

Vg end V, there was no Gignificént diffe:cnso, Vz. ?ﬁ aﬁ:ﬂ Vl
ucro aleo parellol in leaf® production thouch thore wao on
ag;ziamt; diﬁfemce. The rote £ leaf px:oduction éaa maimm

| bguﬁeen 60th day. and 90th dey and aftémareﬂa thare Yoo groadmnal

-doercase in the rote of leaf producticon.
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THDLE 8(b) « AVERRGE U

. 873 &

MBER CF LEBAVES PER CLUMP (PLALTS)

AT SUCCHSSIVE STAGES CF CROWTH 18 APFECECD BY
., SUBPLCT TREATHENTSs UREA AND PLANCFIK

i | ]
‘SubwPlot : Bofore spraying - 1 After ppraying
Trostments : -1
: H Days after planting
, t30 60 90 120 150 160
‘.1:‘2 Urea 2% 746 2016 93431 121,31 147.73 15481
533 Planofis . L - N . C
: 200 ppme 7486 27,67 B57.65 115.66 142,72 157.21
T, Urea 2% + ’ ’ : 3
P 200 prin 7446 28432 92427 121.04 183,93 151,07
3. Plopofix ' . ‘ “ o
2 400 prm 7453 20465 04461 14B.E5 156,07 165.06
TG Uroa 2% +
PAO0 prm T8 27456 86443 113,27 144,24 154.11
T, Gontrol Gu09 2670 79.85 110462 133,60 139.58
"0 gent ot ‘:cotl tot bor Mot ot
elg 8lg eig slg pig 8ig
{(r = Planofix) |

Ao shovn in the Table 8(b) there was no significont

Aifference between the subeplots before or after é&.@ orplicae

ticn of the chomicals,

Apalysis of the data on leaf production at’t:hc Einald

 cbheexvetion (180th day} &s indiected £rom the Toble O (¢) choved
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TALIE 8 (c) e EPFECT OF UREA AND PLANGFIX CN THE HUMRIR CF
1EAVES AT 180 DAYS ASTER PLANTILG WITH RESPECT
TO THE VARIGUS VNRIETIES OF GIMNCGER

Trcatrents ; . Varicticg
v vy Y Vg Ve Yo  poen

';eé Urin 2% 13346 146420 175.60 137.13 17940 156,81
TB Plonofls _

200 pem 142,06 140,13 506.53 105.93 191.40 157.21
Ty Urea 2% + ‘ L

P 200 ppm 122,00 13313 184,06 133400 18320 151407
TS Flonofix i

400 prm 118,06 146.67 250486 138413 166,00 165.06
TG Uroa 2% +

P 400 ppm 120,86 170.93 157.66 133,67 178,80 156.11
T. Control 118,46, 130.80 148.60 135,03 155433 130,56

0t tect for maln piot treatments (vardctics) highly cignificant
Se8e(m) + for main plot trestments 9366
@Dy fOr min‘plot treatments ot Q.05% 30.50 N

(P = Planofis)

thot only vorictal diffurence cxisted in leaf production. The
intoraction of vorietics with Urco and Planofix coobinations

were not,however,eignificant.

N
The data £url:_hcr rovealed that in all verictico tho rate

0f deaf producticon Table 8(b) was maximum botuecn GO ond 90
days ofter plenting. The next maximem increaso was notod botwecn



{1} Vorfaty V, (Maran) at 1¥s prime grouth paricd.
(2) Vaziety Vv, {(Maran) at 4t £inal stege o€ gzouthe

(3) The developing rhizome varlety Ricedo-jon:iro(Vyle
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00 and 120 days after planting ond the rate of leaf prOdie
cticnh sicwed ‘foun in the later atages Of gecwthe.

(vi) Leaf arca 3 Tho dats coliccted at the £inod chboor-

votion 48 given in Table O. Tho aotatistical enalysis Lovesdod

TACIE 9. EFFECT OF URBA AMD PIANGFIX OFf THE LEAF ARIA AT 380
DAYS AFTER PLANTING W1TH RESPECT TO VARICUS VARIETIES
CF GINGER (Uil® ~ &q. Cme SINGLE S1DE)

. HEE
Subeplot i_ Vopiotles
treatinents . -
s Vg 0 ¥y Yy Vs Vo men
‘I’?_ Urca 2% 38,03 39482 32633 44,78 40,20 30419
Ty Plancfix ' ' o '
200 ppm . 38.19 40*36 " 31.49 3711 40.34 3742
T a4 Uraa 3 + '
; P 200 ppm 43425 40445 33439 44,12 42.9) 40.82
T Plonofix |

«

400 ppm 35.78 3873 "30.,10 30405 30425 37.18

‘1'6 Urea 2% +
P ACO prin 43465 41,55 32.89 Gl.84 42.09 4054

‘i‘:& Control 36,13 35,58 33.31 37.92 35.03 35.3

‘P! teot for subeplot treatments alone osignifiecant

SiB. (m) # E£or gubeplot trootmons © 049279

Cels for subeplot treatments ot 005% level = 2,63
(P = Plapof£ix)

thet there was signiiicant difforance betvecn tha lonf oarea

off differcnt sube-plot trectmontse The Varletics znd intore

LS
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aetion wore however not significant. Among the sube=piot
treatments there was no significant diffarcnce botuwoon Tye
%y ond T, but T, and Tg were signilicant over all oiLhor
tycatments exeent Ta. Ta. Ts and T:l. vere oindlar in thelx
bohaviour though the 'I‘:,_ had the lecst valuo Of 35431 ogecm.

(vii) Incidence of diccase (rhizome rot): Tho data
on the rhizome rot infection at the early steges of rhirome
FABLE 10(a) « RHIZLE ROT INFECTION DURING THE EARLY ST0GLS

OF RHIZGME DEVELOPHMENT OF CGINGER VARIETILS
(BEFORE SFRAYING) (T = PLACUHIAGE) -

SubePiot i— 7 Varietics Moo
7, 13,10 0.0 11 .46 1443 10,20 7.24
(21.,07) (0.,0) {16.25) (3.09) (13.61)
T, 10436 1,36 4.83 1443 11480 5,90
(18.3¢) (3.89)  (7.21) (3.99)  (29.42)
T, 8416 4,20 6456 2.86 0.0 5418
(13.58) ° (9,87) (11.77) (5.68) (16,6%)
Tg D410 2473 13453 2480 12.33 7491
(17.34)  (7.78) (20279) (7.98)  (19.5G)
T, 7440 1.43 5«63 2,80 15488 662
(15.19)  (3.99)  (11426) (7.88) (23.21)
T, 12.66 4413 GeD . 280 04,33 5,82
(Contpo1 $20468) (94470 (0.0) (7.88)  (17.09)
Plct) _ '
Moan 10.16 2,30 Go05 . 2436 11,36
(17.66) (5.78) (11.21) (6.23) (19.09)

¢ test for mein plot treatments(varicoty) is significont

S.Celm) + £or main plot tretment 4o 1.99
Cabe Ot 005% level is 6,50 -
{(Figures in parcnthesis reprosent angulor transformed values)
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Govelopment 45 given in Toble 10(a)s Tho statistical analycis
showed the exiptaonce of signifiéant Al g£opence botveen the
vorietics, Maximum attack wes noticed with the vesioty VS‘
€31.26%), followed closely by V, with 10416%, There wao no
piemificant agiffcrence botween these tuo varleticos Voricty
V. had 6.95% of infecticn while V, had ooly 2.36% dnfoctden,
vhereas variety Vé had the least values (243%) of infcction
onlye Howsver, the last th:ee'va;ieties did not digéer
oigndficantly in this regord. '

TADLE 30(b) . BFFECT OF UREA AND PLANCFIX € THE RUIDGYE ROT
INFRECTICH DURING i FINAL STAGE OF REIZCHD
CEVELOPMENT WITH RESESCT TO VARIOUS VARIETIES
(APTER SPRAYING) { UNIT e PERCELTAGE) -

| SubePlot

Vérietiﬁc

'Y
1 .
Tredtwents | - Mean
. A V2 V3o % %
Tﬁ Urea 24 Q.0 - 00 . 4410 - 1,37
: (0.0) -  {0a0) (9467) {3.18)
Ty Plopogix 5480 = 6493  28.86 = 13,87
200 pn (B.21) (9.00) (32.00) (16.42)
T, Ureo 2% + 3433 - 00 . 4433 = 2458
Y P 200 ppm (6.14) (0,00 . (7.08) (4439)
Ts Planofdx 23420 - . 040 7406 - 10,08
450 ppm (1Be94) (0.0) (12.62) (10.¢8)
T, Urea 25 +P 22423 = 3403 280 - 939
Ty Control 18433 - 8457 5470 - 10.87
(15.95) (17,01) (13.60) (15.52) -
Moans 12,14 - 3.08 @82 .
{12.03) (5.31) (13.40)

P! test not significent eithor for main plet or sub plct
treatmonts or intoractions

(Figurcs in the parenthesisc reppesent the anguiar
trangformed values)

(P « Plancfix )
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Table 10(b) represcnts the rhizoma rot infecticn at
tha final stages of rhizome developtment. Oniy three varletics
were affected viz. V), V, and V. V, and Vg were cotpletely
frea from the attack of rhizome roct. The analysed dats of
the afﬂaci;ed 3 varietics (Vl. Va and v4) indicated 6o signi-
f4caent differences betwecn thenselveae or botween sub-plot
trestments or their interaction, though vl had the gmaximn
infection off 12.14% follcwed by V‘ (8.82%) end Va(B-OB%)
z@pectivcly. |

TABLE 10(e). Tl TOPAL RHIZOME RUP INFECTICH IN RESIECE OF
' VARIOUS VARIEVIES (UNIT e PEHCEKNTAGE)

SubePlote Varietics Mean
L]
) Vo V3 Ve A
T 1310 o PRa 11 .46 5456 10 920‘ 8.06

2 (21.07) (0.0) (16.26) (13.46) (18.61) (13.88)

Ty 16.16 1,36 11446 29,56 11.80 14.15
(22.45) (3.87) (16.26) (32.83) (19.42) (18.97)

3 11,50 4420 6,56 7420 910 771
(19.72) (9.57) (11477) (12.72) (16.65) (14.09)

3230 2473 13,53 9,93 11,33 13496
(32.18) (7.78) (20.79) (17.93) (19.56) {19.65)

T, 29,63 14,43 4,66 5270 15.83 12.25
(32621) (3499) (17.11) (20,93) (23421) (17.47)

‘1’1 31.20 4.13 B8.56 8456 9.33 12436
(Control (32.44) (9.47) (17.01) (17.02) (1743} (18.67)
plot)
Mean 2231 230 10,03 Ir.15 11.26
(26'.66) (5.78) (16.,53) (17.48) (19.14)
'F* test for main plot treatments ie ;4éignificant'
SeBe () + for mein plot treatment is 3.13
C.De for main plot treatment 1s 10.21
{Figures in parenthesis represcnt the angulor tronsformed volue)
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(3} ERhizome rot = visual symptoms under the £€ield
| comditions - veriety China(V,).

(3) bhizame rot - symptasms on the rhizomes - varielics
Chdna (V 1) and Thinledium (V4)

(3} Seala imscct. infostation on rhizome - vorities
China (V,), Thinledium (V) cna Sterra Leoue ('!Sc@f-'
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The analysed data of tha total infection as chowm
in Tcble 10(e) revealed the extatonce of signficent
adifference between varicties. The variety Vv, was the most
offccted on (22.31%), f;olloweﬁ by Vg (11.26%), Va(ll.jlsfé)
Vs {30.03%) and vy (2.30%) respectively. V, was signﬂ.ﬂi-'-;‘
eantly superior to all other varieties with rega&da to
ito tolerance to the rhizomé rot. However, weriatics V.,
Vs. V4 and’\?s thouoh indicated differencea' in the dogcee
of rhizome rot incédence, were not so statistically.

Ipcidence of Sconle In At : Th(; toble 11
mptésents the data on scale in gect attack. The gtatife
ticsl enalysis revealed that thers wes significent
difference ketwcen the main plot treatments (varietics).
The subeplot treatments and interaction were not signifi<
cant. The vardety V, was the least agfented xé.rzeey uith
4.17% of atteck, while V, rocorded maximun damsge (25.6%).
Betueen these varietics there existed significance .
difference, while, V, 'uas, closely followed by Vg (20.14%),
V;(16467%) ond V' (4.17:%)s Ancng Vi, Vgo V, end ¥, a5 well
&8 botwscn Vg, V, V5 and V, there were no significant
diffcrence on the attack of scale insect,

ﬁucugh there was uo significant difféarence bc;;ween
tho treatments there existed an spparent differenccs Thus
T3 had the maximun attsck (24.17%) while T¢ had the lesst
attack (9.17%), '
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TABLE 11. EFFECT OF UREA AHD PLANOFIX O THE INBEOSTATICR CF
SCALE INSECT WITH RESPECT TO VARICUS VARIETIES CF
GIiNGER (U’E\JIT - PLRCL:NT:\GE)

Varietics
Ve Vo V3 Vs Vs - mean

wl

Trecatments

T, Urea 2% 12,50 8,33 0.0 33,33 12,50 13,33
o (16.50) (30,00) (040}  (34.43) " (16,90) (19.65)

@g-vlanofix '37.50 16.67 20.83 8433  37.50 24417
200 ppm - (37.58) (45,00) (65.70) (13.80) (36.90) (39.79)

T4 Urea 25 + 12.50 0.0 0.0 25 00 37.50 15.00

5 Planofix 4,17 0.0 0.0 33,33 12.50 10,00
400 ppm " ( 6,90) (0.0) (0.0) (35,00) (16.00) (11.76)

Tg Urem 2% + 16467 0.0 0.0 20483 833 9417
P 400 ppm  (15.00) (0.0) (0.0) (21.,90) (10,00} (9.38)

!

%, Gontrol 16467 0.0’ 4.17 23433 12,50 13,33
(20.00) (0.0) (20.70) (35.17) (16.90) (18.55)
Msan 16,67 4,17 4,17 25 469 20.14

(18.88) (12.50)(14.80) (27.55) (22.41)

L

IFY test in the case of main plot treetment (varictico) is
significant '

S4B, () + .for main plot treatment is 4.0917
CsDe 0405% for main plot treatment is 13,34

(Figures in the parenthesis represcnt the Angular transformed
values) { P = Planofix )

Regarding the treatment corzbinats.cm. vl ‘17‘3. Vs 3¢

Vs '1‘ and the maxinum infestation of scale insect (37.50%)while,
in case of v2 T‘. vz Ts.vz T . v2 '&?1. vs'rz, _va TG' V3 '25 and

Va. ‘1‘6 f:iactically had no attack. Among the infested ones VITS

and V3 ‘1‘1 ahowad the lgast value of 4,17% cache.
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TABLE 11. EFFECT OF UREA AND PLANCFIX ON THE INSBESTATICR CF
' SCALE INSECT WITH RESPECT TO VARIOUS VARIGTIES CF
GINGER (UNIT = PERCENTAGE)

Varictics
Vi V2 Va Ve Vs rean

Treatments

Ll LD L

T, Ures 2% 12,50 833 0.0 33,33 12,50 13,33
- (16.80) (30,00) (0,0}  (34.43) (16.30) (19.65)

3 Plenofix  37.50 16.67 20.83 833  37.50 24417
200 ppm© (37.58) (45.00) (65.70) (13.,80) (36.50) (39.79)

T, Urea 2% + 12,50 0.0 0,0 25,00  37.50 15,00
P 200 ppm (16.90) (0.0) (0.0) (25,00) (36.50) (15.76)

Ty, Plenofix 4.17 0.0 040 33433 12,80 10400
400 ppm "{ 6,90} (0.0) {0+0) (35.,00) (16.90) (11.76)

T Ures 2% + 16,67 0.0 0,0 ‘20,83 8.33 9417
P 400 ppm  (15,00) (0.0) (0.0) (21.,90) (10.00) (9.38)

%, Control 16467 0.0°  4.17 23,33 12,50 13,33
_ (20.00) (o.o} (20.70) (35.17) (16.80) (18.%55)

(18.88) (12.50) (14.40) (27.55) (22.41)

f

L

7' test in the cnze of maln plot treatmant (varickics) is
significant .

SeEe () + for m2in plot treatment is 4.,0917
CaDye 0.,05% for main plot treatment is 13,34

(Figures in the parenthesis represcnt the Angular trans£ormed
walues) - ( P = Planofix )

Regarding the treatment combinations, Vl e 5 '23,
'Vs" T‘ and the maximum infestation of scalc insect (37,50%)whilo,
in cass of V 2 Vz TeoV, T6‘ Vo B0 Vg ‘I‘ 3 VB g and

Vy T pi'actically had no attacks, Among the 3.n£est.ea cnes V,Tg

and VB 'i‘l showed the lgast value of 4-.17% cache.
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(&%) Compatibiliey of Urea end Planofix on Gingers
Mo gorching oxr any other damege on the arial port of the
plants viere noticed due to the spraying. This indlcoted that
these chemicals were compatible snd thay have no phytotoxic
effects at the applicd concentrations,

Post Harvest Studies

Yield of rhizomes Scon after the harvest, the yield
per plant (clump) and yield pexj'plot were pecorded ond the
vield per Hectare was calculated using the plot yicid, 'Iha
data were statis;tica:xlly analysed and presented in Pcbles 12
(@), (b) and (c). : ; ‘ o

The performance of the five varieties have ghown that
there was no Bignifiéant differonce between the verieties,
though there wag apparent differcnce beotween the verious |
varieties. The three tables revesled (Table 12 a, b, ond ¢)
that variety Vg (Rio=dcadeneiro) guve the moxinum yiold
. 161.23 gms por plant, B806.13 gns per net plot ond 32245
quintals per hectore closely followsd by V, {(China) with
155426 gme, 776431 gms énd 310,53 quintals etc, respectively.
Varlety V., (tiaran) had 142.24 gns as individual plant yield,
731,18 gms as net plot yeld and 284.47 quintalo as hegkare yicld.
The variety V. (Sierra lecne) produced 133,95 gm of plant
yield, 669,73 gms o©f net plot yileld and 267.89 qui:itals of
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TABLE 12(a). EFFECT OF UREA AND PLANCFIX ON PILANT YIDLD WITH
ESELECT TO VARIETIES ¢ F GINGLR (UNIT - GRAMS)

Varieticop
2 V3 V‘ VS Mean |

Treatments

Vi

T,, Urea 2% 152.06 137.86 155.93 138,26 132.93 144.20

T4 Plenofiiz
200 ppm 152420 141.73 163.80 128,46 134,46 144,13

‘3‘4 Uresa 2% + ‘
P 200 ppm  161.80 148,66 168,53 136493 138433 150.85

‘3‘5 Planofix .
400 ppm 155466 145.26 167,20 131.26 134.66 146,80

T, Urea 2% + | _
P 400 ppm 166,66 157.73 177.20 145,13 142.80 157.90

T, Control 143020 122420 130473 121,20 120,53 127,57

v

-

Moan 155426 142,24 161423 133.54 133,95

A

P! test for suﬁ-plch treatment only i significant
BeEe{m) + for sub-plot treatments 1.5496
CoDy @t 0,05% level for S.P.T, 4.40

S8.Bs(m) for sub=-plot treatments et same lovel of HeP.T.t 34650
CuDe at 0.5% loevel for S.,P.T.at the gsame lovel of MJP,.T 9,04
(P = Planofix) ‘

hectare yeild closely followed by the variety Vé(‘minzadium)
huving 133.54 gms of plant yield 667.68 gma plot yield and
267 .07 quintals of hettore yleld respectivelys '
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TariE 12 (b). EFFECT OF UREA AMD PLANOFIX ON NET PLOT YIELD
WITH RESPECT OF DIFERENT VARIETIRS OF GuNGER
(U7 - GRAMS PER ¥IOT)

Treatments § , Varictics
| Vi Va2 Vs Vo Vs Meap
7, Urea 2X 760.3 689.3 79946  €01.3 66446 72102
s “"é‘é‘éféis‘m 761,0 708.6 B510.0 642.3  G72:3 720.64
T, Urea 2% + ' ' .. ‘ | ‘

P 200 ppm = 8090 743.3 04246  684.6  GO1.6 754.22

Ty, Plonofix o
400 ppm 7783 7264,3 836.0 65643 6733 734404

Tg Urem 2% + .' '

T, Control 71640 611,0 653.,6 GOS0  GO2.6 637.84

Kesn 776431 711.18 806,13 667,68 GG9.73

P! test for sub-plot ﬁmatmnt along ia sicnificont
Selis {m)

SeEe(m)

+ for subeplot treatment = 7,7468

i for subeplot treatment at the sare level of
MaPele = 17,3268 -

Gy ot 0.05% lovel £Or S.0.F. 224000

CeDeat 0.05% level for S.P.T. ot the same level of
HePeTls 490196

(P = Planofix)
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Fresh rhizoma (SoOgms/variety) Of varictics V, (China)

v{;z (Maren) , V, AdC-deeJanciro, v, (Thinlegien) ond

VS {sierrs looha).

&ndzome Yleld/plont OF vardety Vy (Chima) as infincnecsd

Iy the various sub-plot trentmentss Urea eud PlannfiXe

Ridzome yield/Plant of vericty V, $haran) 29 inginoncod”

:-;:y the various sube-plot trostmoptsc Uree and Plehofiz.
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Rhilzomg yeild/Rlant of vurioty V. (Ric=(Gadopnolro)

>
age influenced by the varicus oub=plot txootrmenios
Uron and Planoféix.

hicome yvelld/rlent of vazicty V4 (Whiiniadivm) oo
inZlvenced by the various sub-plot trectooents:
Urrca and Dilanofix.

Ricome yield/ Flant of verioty Ve (Sisrra Teone)
as influenced by thoe various gubw-plot trootmoakss

Urca and klopofizc.
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f
THBLE 12 (@)« EFFECT OF UREA AND PLANCFIX ON THD HECTARE YIELD
WITH RESPECT TO THE DIFFEREBIY VARLLDIES (UNIT -
GUINTALS PLR HECTARE)

Trootments § Varietics ’ )
T, Urea 2% 304,12 275.72 319.84 276.52 265,84 283.41
Ty Planofix '
T, Urea 2% » ' _

P 200 ppm 323,60 20732 337.04 ¥73.84 276464 301.69
T5 Flanofix

400 prm 311,32 200,52 338.40 262,52 269,32 293.62

'1‘6 Urea 2% + P
400 ppm 33332 315.44. 354,40 200,24  2B5.6D 315.50

Tl Control 20640 204.40 26L.4¢ 242,40 241.04 205,14

-—

Maend 310453 284447 322,45 267.07 267.80

C.b. for subwplot treatments at 0.05% level B.00
CuDs for subeplot treatments at the same lovel of

H.Ff.'.i‘. at; 0.05% level ' 19.68
(P = Planofix)

viith regards to the effects due to the aub«plct treate
ments (Urea and Planofiit) Table 12(a) the mudmum yiclds were
recorded by '1’6, which was significazitly superior to all other
treatments, -£folloved by T,, T e e 'T.‘i and Tl..llzawwe::, TgoT,
‘1‘3 remained parallel, though they remalned significontly
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superior to T, (Control). It was further obsorved thot the
sare patteérn was maintained in the cases of per Plont yleld
(12(a)), Not plot (Table 12 b) yield and hecatre yicld
(Teble 12 c¢). The hectare yleld for Tg was 315.00 quintals
Sollowed by T, with 301.60 quintals, Ty with 293,62 quintals,
'I‘ _with 288.41 quintais TB with 288.20 guintals. Whilc., 1
(control) gave only 255.14 quintals per hecatara.

The interaction betweexrthc varieties and Urco and
Plenofix was nct aignificant. The tre—xtnent 3 'I‘s produced the
maxirun recorded yileld of 354440 quintals pér hectore and Vg

T, produced the minimum yield 241.04 quintals per hectare. .

Volume of fresh ginger:.

Volume of fresh ginger was calculatcd to £ind out the
specific gravity and as a measure to compare the shrinkage
during storing ..if any. The data are represcnted in Toble 13.

The statistical enalysis showed that therowas no
3ignificant difference eithe:r between the verietics or
batween the sub-pioct treatments. However, there uero apparent
differcnces noticed (Table 12). Thus Vv, had the maximum
volume of 91,09 @l, followed by V, with 89,85 ml, V, with
88454 ml, Vg with 87.95 nl and V, shawed only 80.64, which
was the least value cbtained. In the case of sub=plct

treatments, T, recorded the maximum volume of 90.33 md T
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TAGIE 13 . EFFECT OF UREA AND PLANCFIX € VOLUME OF FRESH
GINGER WITH RESPECT TO VARIETIES (UNITwVOLUME
OF 100 GRAMS)

- ¥
Treatments E_ Varietics
+ ¥y A\ V3 Va Vg Mean
T, Urea 2% 92.51 86.59 69,44  B6,01 89.16° 83.74
T, Plenofix '

200 ppm 90,03 88'13 90.02 BG4 87439 8340

Td Ureca 2X +
P 200 ppm 90.06 87.16 91.21 B6e42 806,06 ©68.18

‘I‘s Planofix
400 ppm  952.,21 B89.88. 88,79 B5.49 89,48 894,17

T‘é Urea 2% +
P 400. prm 92,924 91,73 892,97 87.86 634,15 90033

T Control 88,81 87,78 89,66 B7.61 86 +«425 88406

Mean 99,09 88.54 B9.85 86,64 87.95

LY A fomem—

P test not signific:nt
(P » Planofix)

80417 ml, T, 68.74 ml, T, 88,40 ml, T, 6G.18 mi and T,
. £8,06 ml which was the lowest.

Specific gravity of rhizome: The data reprocented
in Teble 14 showed the specific gravity of rhizomes of dlfferont
vorieties under the influence of Urea and Plancfix. Dut there

was no significant difference botween thom, Thus voagioty V 4
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TADLE 14, SPECIFIC GRAVITY AS AFPFLEOTED BY URLEA AED
PLARCFIX WiTlH RESFEQCT TC DIFFLRERY VARILTITS

OP GINGER.
Treotments }_ Varietics .
AL V2 Vi Ve Vs  Mean
'.P2 Urea 2% 1,062 1355 1,118 1.162 1,123 1.1268

Ts Planofix
200 pr@m 14113 14136 1.108 1,161 1,144 1.132

'i.‘4 Upea 2% + - e ,
P 200 ppm 14103  1.348 1,092 1.156 1.162 1.134

';Ts Plancgix
400 ppm 1,081 1.112 1,126 1,136 1.117 1l.1i4

“.“6 Urea 2% +
P 400 ppm 1,076  1.091 1,111 1,138 1,121 1.107

T,  Control 1,126 1,140 1.5 1.162 1.1561.-@36

Meen 1,097 1130 1.113  1.149  1.137

'P' test not significant
(P = Plenofisx)

recorded apecieil gravity of '1,.149; followed by Vs with 1.137,
V, with 1,130, V, with 1.113 anad V; with 1.097, Among the

subeplot treatments Ty {(control) precorded the maximun

4 with 1,134, TB with
1.132, T, with 1,128 and Te with 1.107 whilch is tho lowaest

apeclfic gravity of 1.136, followed T

valusc,

Recovery of Dry Ginger: Table 15 represents the data
on the regovery of dry ginger from graen ginger in porcente
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TABLE 165. PERCENPAGE RECOVLRY OF IRY GINGLR AS AFFECTED DY
UREA AND PIANGEIX WITH RESPLCT T0 VARIGHD VaARIETILS
OF GINGER (UNITe PERCEMIAGE)

~
Treatments ' Varietios _
Y 2 V3 V4 Vo . mean
T, Ures 2% 19,16 23,76 18470 23476 - 22.60 21.60
_ (26.10) (20.17) (25.62) (20.17) (28.30) (27.68)
T, Plonofix 19,70 2326 18.06 22.93 24,00 21.59
200 ppm (26.34) (28.83)(25.15) (28,61) (20.31) (27.64)

T, Urea 2% + 20,90 2406 18.30 21.36 23,56 21.64
P 200 ppmn = (27.20) (29,37)(25.32) (27.53)  (20.06) (27.69)

Ty, Planofix 18,63 23,66 16,60 2196  24:06 20,98
400 ppm (25.57) (20.10)(24.03) (27.93) (29.37) (27.20)

Tﬁ Urea 2% + 18.03 22,53 17.16 20453 24;@6 20,46
VP 400 ppm (25.12) (28.33)(24.47) (26.94) (29.37) (26.84)

T, Control - 24416 24.00 17.46 24,13 24.20  22.79
(259.44) (29.33) (24.68) (29.39) . (20,46) (28.46) .

Pﬁaﬂ 20 009 23 .5‘ 17 071 22 046 23 175

o (26.62) (29.,02) (24.87) (28.26) (29,i2)

*P? test for main plot, subeplot treatments and the.{x
interacilions are highliy significant

7% M (m, z Cibleat 0005%
(1) For min piot treatment 0.230 0495
(.‘éJ For subeplot treatmni; G223 0«63
(3) For sﬁb-plot. treatment with
the scame level of MJPJ. Q+.499 .42
(4) For main plot treatments with
the same level of S.P.JT 0.690 2612

(Figures in perenthesis indicare angular transformod velues)
(P’a Plarxaif.‘ix)
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age 8s affectod by Uroa and Planofix with respect to

i fferent varieties.

Thae statistical analysis ravealed that variotico,
gubmplot treatments (Urea end Plancgix) and their inter-
acticn were aiqnificmt. Amng the Variet.iczs, 5 rmczdea
the maximum parcentage mcovcry of 23 .75% closely ﬁo.laowed
by V with 23,54« These verietias showed no 51gnificc:nt
difﬂemnce betweezn thmelvas hut: auperior to all ot:hor
veristics in the order of Ve (22.«%)11 (20,09%) - cnd vy o
(17.71%) . V,, v1 and "a showad. significdnt diffcamm:d

betueen thmezlv

In the case of suh-pl.ot trectmonts control had gignle
£icantly superior valuss over all other treatmefits with’
22.79% of recovery, followsd by Ty with 21464, T,(21.00%)
T - (21.59%), ‘1‘5(20.98%) and T (20.46.45)‘. Amng t'.hcsc, ‘1‘4,

a, 'ra end ‘1‘5 aid not show any sigpificant diffarenco

between themgclyves., -

Table 13 indicated thut the interaction wasc signie
£icont showing the differential responsc between tho
vorieties to d:l.éferent sub-plot treatuments. Thus V. T,
goeorded the meximum reccvery (24.2¢%) and Va T, rocorded
the minimum Of 16.60%. :m the cose Of sub-plot treatx:r.m
~with respect to Var:l.ety V, and Vg there vas no lignif*cmt
difference. Hith respect to variety V, thore were signifi-

1
cont differences betucen the treatment and v,T, (2436}

G
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wog superdor to all of them. However, V, T, recorded
18.03% of recoverys In the variety V,. V, T, and v2 T
had 24.66% and 22.53% ;espect:ivelg. Hith rxegords €0 V. .'
VT (16.60%) wes significantly inferior to all othor
treatmentes Though V,T, recordsd 18.,70% of recovcry OF
dry ginger there wes no significont difference be'tiircaﬂ "
V3 Tz‘ 1‘3 T4, va'rs. v3 Tl and v3 T6 in €ho order OF nérit‘..
in the casa of V,, VT, gave 24.13% recovery which wao the
maxicum and V, T with 20.,53% as the mifiiraen value. There
is no significant diffcrence between V, Ty, V, T, and V,
T, end betwcen V, T, Vy Ty and V, Tg 88 uell as VT,

v4 ms and V4 '1.'4 did not show any significent diffepcrce
betwaen themselves. V Tco V, Ty end V, Tg were also
simiisy in thelr effect. Under tho variety VB' v5 'z‘l gave
the maximm of 24.20% and Vg T, with 22.60% as tha minirum

percentoge Of racovaryes

The geaspronse Of VS' Vz. V4 end V2 with respoct o
Tl was significantly differcnt from Va. In this ¢aga Va‘rl
gave the minimm recovery OFf 17.45% « The response of Vo
V, ané V, to the troatment T, wos supcrior thon thet of
Vz and \l",.:3 ¢ Varictien Vs. v, and V‘G showed preforenco to
T, then that of V; and V. Almost sene trend of effcct
wag yecorded in the case of other treatment also, but the

oxdcer of preference im the case of T, was V., Vg end V,
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instead of Vg, V,. V, for T; and in the case of T, Vg
s superior to all other except v, whereas there was no
significont diff€rence betweon V, and ?4 or Vv, and Vy ‘or

Vq and Vg,

Dry CGinger Production pér Hectares The éata on dry
ginger production per hectare 1s represonted in Toble 16 -
and figure No .. The statistical apalysis showed that
only the subeplot treatments and intcraction were signie
£icant but nbt:' the varietiens Among varieticg Va proé\mced
the paximum dry ginger of 66.9¢ gquintals whereas the pext
best veriety Vg produced 63.68 quintals only. The 4y

ginger production of cother varictics were to tho tunc of
62416 quintals (V,), 59.69 quintals (V,) and 57.19 quintals
(V) lees V, produced the lowest quontity of dry ginger

as cbserved f£rom the teble indiCated boforea. .

aong the subeplot treatoents, T, producing 64.05
quintals per hectare was significontly superior to Ty
(61404 quintals/ha) and T, (61.75 guintals/ha) but botween
Tye TG‘ TS agd ‘1’2 as wall as between T, ‘.1'3' and Ta and
botveen T, and T, as well es between T,, T4 and ‘I‘a ond
bmem_ ‘rs and '5.‘1 there were no significont dlffercnceo.

- Howener, Tl produced the rdnimum quantity oﬂl 58,03 quintals

por hegtare of dry gin_ger-\
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TAGLE 16, DRY GINGER PRCDUCTICN AS AFFECTED BY URSA ALD
PLANOF1X t/39H RESPECT TO DIFFERUNT VARIETIES
OF GINGER (UNIT ~ QUINTALS PER HECTARE)

. ‘ )
Treatments : Varietics
Vi V2 V3 Yy V5 pemn
Ta Urea 2% 58410 654,52 59 .86 65 o2l 60,006 61,75

"

Planogix
200 ppm 60422 66,00 59,10 58,99 6G4.93 61.85

T 4 Urea 2% +
‘ P 200 ppm 6747 7157 61,80 58,10 65429 G485
Ty Planofix

Tﬁ Urca 2% +
P 4CO ppm 59,95 71.08° 60,58 59,62 68,80 £64.09
Mearn 62,16 656,94 57.19 59,69 63.68

‘F' test for aub=plot treatments and interection aro highly

significant.
SQE,(D) 1_" CDet 0.05%

(1) Zor subaeplot treatments 1,1130 3.6

(2) For subeplot treatments with same ‘
Jevel OFf MPTe ! 244886 7 .07

{(3) For meinplot treatment with same
level cf S.,P.Ti 95960 31.C6

(P = Planofix)

Further the 4data on the production of dry ginger at
the ultimate plot level representcd that, the maximnm dry.
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ginger producticn was reccrded by the treatment conbince

ticon V3T4(71.57 quintals) and the minimus by V, T, (¢5.87

cuintels), The data given under each of the main plobt
treatrent revealed ﬁzat undex the varioty V1 the treoatment
eorbination Vl T, recorded the taximun dry gingor proiile
ction (69,22 quintals) closely £ollowed by Vg 'fij‘ with

87447 quintale though they did not differ aiqn:.i__ficantly

with each othcr. Similorily, trcatment ‘conbinstions V,T.,

' vV, Tge V) Ty and V; Tg £ollowed in the ozdox of mu to
the sbove treatment combination which were not significente
ly different. However, they were inferior to Vi and ".E.-‘l ’
and v, T, in the productlon of dry gingefs In the cosg of
voriecy Vz the trestment combination Va T, producad 78457
quintols/ha of dry ginger follawed by V, Tgs V, Tgs VoTse
V2 I, and V2 Tl;.Hwever. betweon V2 T,l and Va,'i‘z thore
vas no significent differcences The effect of chomicnis
(sﬁb-plct t:eaﬁnenta) cn the varlety v, r@ealeﬂ that
ttcaamcnts;va Tge V3 Tge V3 T, V4 T, and Vy T were -
significantly superior to V, T, (45 .87 quintals) though
thore was no significant differonce botweon themoolVoo.
The variety Va sﬁmed more variation in this regerde. Thus
v, ?, (65.21 quintals) was superior to V, Ty, V, T, ond

to V . TS and was sign:l.ﬂcant;ly sqperio: to Va '1‘4 and

v Py ‘I‘a_. Undax the varioty Vs. the treatment gorbination

vs TG had 68480 quintals which was significontly suporior

to Vy T, and ¥, T, (60.06; ard 58437 quintals respectively),
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but among V5 T6, VSTO' v5 '1‘3 and V5 T5 as well as hatuoen
- Vg 'T4, Ve Ty Vg '1'5 and Vg T, and Vg T; to Vg Ty there
vcepe no significent difference.

When the effect of individual trestwents on tho
vorictics were comparcd 1t wae seen that in the casc of
‘Bye V,Ty produced the maximum dry ginger (60422 quintals)
vhoyeas, VB 'I'l produced the minimum quentity of 45.87
quintals per hectare, For treatment 'I*a. v2 '1‘2 prodguced the
maxionm quantity (65.920 quintels)while v, T, the dinimum
of 58,10 cquintals Of dry ginger per hestape, In ail tha
other chemical trectments (Ta to 7;) alse V, recorded the
higher éroductmn of ¢ry gindere in the interaction botween
different varieties with chemical trectment. '1‘3. T 3 and '1’6,
troatment combination V, T5e ¥, Té end ¥, T, produced the
rindmum dry gingoer while in the cose of Tg, treatmont
cenbinotion V, T produced the minimum dry ginger por
heetare. Thus the varictles showed differentiel response
to varicus sub-plot treatt_nents.

Storage Studica

Weight lcss durdng storages Date on the welcht Jloss
of ginger during storage in the laboratory conditiong are
prcgented in the Table 17. The statisgticsl analya_ié proved
the oxistance of significance difference with the varictles
and the interaction whoreas, the subw-plot treatmont 4o not
aignificont,
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STORAGL WITH RESPECT TG THED DIFFBRENT VARILTILS
OF GINGER (90 DAYS OF STORAGE) (UNIT-PERCUNTAGE)

- .
Treatments E Varictics -
. : g vl A\ V. V‘ vfi Mean
T, Urea 2% 46493 406,47  45.60 52,60 47413 48,15
- (42.65) (62,93} (84.18) (46.49) (€3:34) (43.51)
T, Plonofix 51,70, 40,60 58,13 . 30.90 50«03 46427
200 ppm (45.98) (39.57) {49,73) (833.74) (45,02) (42.80)
4 Urea 2% + 36427 35,03 52,40 38,80 51,67 42.83
P 200 ppm (36,92} (36.26) (#6,38) (38.43) (45.06) (40.79)
T? Planofix 44.60 29.13 50,57 52 403 41,47 43,56
400 ppm (41.88) (32.65) (45.31) (46417) (40.07) (41.21)
T, Uren 2% + 38,13 ° 42.83 46,33  42.13  43.70  42.62
P 400 ppm  (38407) (40.80) (42.89) (40.42),(41,37) (40.71)
T, Control 61,33 36,60  49.37 . 47427 40,57 43.23
(40.58) (37,21) (44.63) (43.42) (39.49) (41.06)
Mcan 43,16 3B.44 50,90 43,95 45.76
(41.01) (38,23) (45,52) (41.44) (42.54)

'F? test for main plot treatments (varietics) and inticraction

are significant

(1) Main plot treatment
(2) Subeplot trsatment

S5.B4{m) ¥

1,261
1.072

{3} Subeplot treatments with same

level of MJP.T

2396

(4) Main plot treatment with sawo

devel Of S.F,T

3.62¢2 .

el
G.21
3404

G480

3131.17

(Figurcs in parenthesis represent the angular value)

(P = Planofix)

L L

CeDeatl O4C5%
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As seen f£rom the Teble 17 it is noticed that the
weight loss of rhizomes was the maximum with the varicty
Va (50,90%) followed by V5 (45.76%), Va (43 .05%) , Vl
(43.16%) and V, (3B.44%). The weight lces of varicty Vg
vas significantly higher than those of Vl and 1}2 whereas
vV, and V

4 8
significantly,

were closor to that of V3 as thoy Aid not diffcr

Among the sube-plot treatwents there were no signl-
£ficant difference éxisted among thexselvas, However ‘i‘g
(48:15%) had‘! the maximum losc of rhizome welght f£ollicsed
by Ty (4_6.2!}%) Tg, (43 .56%).. ‘Tl (43.23%), T, {42.83%) end
T, (42 .62%).: Thus the weight loss in T, was the lowost and
‘I‘2 tho highésto

The data on the ultimate plot as prescnted in Table
17 indicated that V, T4 recorded the moximum welght loss

:(58.13%? of the:rhimmo while treatmeﬁt. corbination v2 Tg
recorded the minirum (29,13%) Vaitxa. Within the vordoty,
the wedght loss of variety V, (Chins) as effccted by the
‘Chemicels had the highest percentage for vV, T, (B1.7050)
while for V,, V, T, (46.47%), for V., V, T, (58.13%), for
Vae V, Ty (52.60%) and for Vg Ve T, (51,674) s Whilc the
corzesponding minimm loss wore recorded ‘iy v, 4 $3G2753) o
. However, there were ro signiflcaont differenco emong tho

eubeplot trestments with respect to the variety Vl.'
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ith regards toc variety Ve the trestrent combinatlono
didl not differ sionificantly 6s comparcd to the controle

Homever, V, Tg hed the minimm losg (29,13%) whorras, v,

T.,, hod the maximum loss '(46.47%) . With regards to Vg,

2
there vwere no significant differente of voricus treatrents

with the control (Va ‘1’1) but V.7, had the lowest percontege
and V3
the rhizomes. Under variety v4 trectment combinaticn

T:i had the highest percentage of weight logo of

Vé '1‘3 had aj.gnificantly lover welght loss compared O the
control (V,T,) and V, T, had the highest percentage of
ueodght loss, With regerds to varicty Ve there wero no
s:l.gnificemt{ dlfferences among the treatment combinaticn.
licwever, control (v's'rl) had the lowest value whoreas, Ve T,
had the highest value,

The maximum weight loss in Tl‘ TB;T 4 and TG wcré
recorded by v3. and v4 had registered the maxiﬁm icen in
‘1‘2 ana Tge However, the minimum values were recordcd with
V, having Tys T4 ond Ty traatments. The effoct of chomicol
treatrent T, ard T, on various varicties indicuted thot
variety V; had the minimum woight loss whereas trectmont
‘1'3 could minimise the welght loss of varic:l:y \' 4 ag ¢ompared

to tho rest of the four varigtios,

Volume loss buring Storages Table 18 reprasonts the
volume lcss during storcgee. In this case slso like tho

weight loss of the rhizomes, the varicties and interactions
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TABLE 18. BFFECT OF UREA ALD PLANOFIX ON VOLUME LOSS DURING
STORMGE WITH RLSPECT TO DIFFERUNT VARIETILS OF
GINGER (UNIT « PERCENTAGE) :

H Varicties
'V V3 v

Treatments

v

4 5 Mean

T, Urea 2% 44403 41.20 42,23 82,03 40.53 44.00
(€1.55) (39.82) (40.52) (46.17) (39.50)(41.52)

Ty Plenofix  47.20 36.27 47,50 21,80 39.47 3B8.45
200 ppm  (43.,38) (37.02) (43.56) (27.53) (38.68)(38,07)

T4 Urca 2% + 31.37 _29 +87 48,67 33,07 45 plB 37 062
P 200 ppm(34 ,03) (33.08) (44,23) (35.00) (42.19)(37.70)

Ty Plenofix  40.80  29.27  47.37  40.87 38447 39.36
400 ppm  (39.66) (32.64) (43.4€) (39,70) (38.33)(38475)

Urea 2% + 35,93 34.93 42,00 41,67 37,80 3B8.47

T
S D 400 pom (36.74) (36.10) (40.39) (4C.19) (37.90} (38.26)

Tll Control - 37493 32,63 46.73 44,30 3l.83 38,68
(38400) (34,70) (43.12) (41.,71) (34.,10)(3B.34)
Hean 39,54 34,03 48,75 J8.96 38487

(38459) (35.56) (42.54) (38.42) (38.49)

'rt test varieties main plot treatments and intarcction are

significent.
SeBefm) & CeDo at 0.,05% |
(1) main plot trastments ' 1.074 J.49
(2) Sub-plot"treatments with same
level of main plot treatment 2,384 Ge76
{3) Main plot treoiments with the
same level of sub-plot treatments 3,242 D494

(Pigures in the parenthesis represent the angular transformed
values) o .
(E = Planofix)




were significantly different whereas,trestments(choesdcol)

alone were not significantly different with ezch other,

Among the varieties V3 recorded the magimum volune
lco0 (45.75%), follawed by V,(39.54%). However, the
minimm volume 10ss was :egiatereﬁ by V, (34.03). Iuk
thore was no s!.gn!.ﬁicant difference noted ' betueen VB

v, 'V and V. e

'v v, and V, ao well as v ge 2

5 < b

hoong chemicals, T 2 (44.00%) ::anl..ed hichaat J.oss and
(37.62N) ranked the leaat.

Var:letal x:esponse to varioue chemical t:eutmmta .

rcvealeﬂ that 4n the cose of V s V,To(47 .20%) had the maxie

mum loss of volume while V,T, (31.37#) the .mast Valuge -
While. w:l.t.h v variety, the maxinnm volume lces was with
the treatment cornbination V. 5 T, and vV, Tg \-ms the least.
Undor va::iety vs. the maxirm lose was :ecorded Uith Va 4
and the minimum with V3 ¢* &8 regards varicty v4, the
moxirum loss was found with the treatment conbinuticn Vo
and the minimum losse with V Ts wherm, with variety VS.
the highest volume loss was with V, 5 4 while, ’J5 ¢1 had the
'min:lmum. The response of varicties to individual trcotrents
(Chemical) accounted the following results. In the case of
'1‘1. Ta and '1‘6 there was no significant prefernce shown in
any of the varieties. With rogards to tre-tment combinze
tions V. T, (46.73%), V, (31 B3%)p V ‘ 2 (52,03%), V, G 2

31
{40.53%); v, T3(47.50%)3 Vg T3(21o80%): V, T4(48.67%)r
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V2 T4(29q87%): V3T5(47.37%)l V2T5(29-2?%)l V3T6(42a00%)3
and V15434 «93%) had maximum and minimum volues duc to the
chemical treatments i'rlto T,) a5 indicated sbove with

reopect to each Of the varietlies.

Damage during Storage (Rottage + Driage)s
.. The datsa 1q presented in ‘liable 19. The atnat::lstﬂ.cal
anglya.i-s revesled thqt only vap.et:l_es and intoracticon were
sionificant and sub-plot treatment effects were not oignifi-
eent . | '
among the verieties V, recorded e meaximum looo(59.64%)
followed by Vg (43.97%) » These £igures weie significantly
higher than the othur varietics (Vy, V,. V3)e .V, registered
the minir'mm' damage loss of 7.90% only. Howover, thoxa wos
no significant differences between v, and Vg, V, and V,,ond
Vl and V,e
The effect of chemical on the storzge loss indicated
thot there wers no significant differences among thomselvess
Thus T, (36.95X%) registered the maxioum loss while, the
mdnimum wos with T, (2548%) and Tg (24.57%).

The ‘intcraction between verietles and c¢chomical wore .
significant. V, T reforded the maximum Qomage {(10063) whereas,
in the cace of Vo Tg practically no loss was reccrdod, V1 ‘1‘6
{404665%), V., T,(16433%), V4 T, (53.33%), Vy Tg (10035 and Vg
T, (6344%) were recorded in varieties V,, V,, V3, V, and Vg
a8 the mawimum dumage figures, the corresponding loast figures
vere V, T, {3.55%) v, Tg (0%, Vi T, (13.885%), v, *r3(18.99$s) and
Vs TI (22 446%) »
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TABIE 10, EFFECT UF UREA AND PLANCFIX ON D:MAGE (RUE:2GE
AND DRIAGE COF RHIZCMES) WITH RESPLECT TO DIFFERENY
VARIETIES OF GINGLR DURING STORAGE (UNIT & '

PERCENTAGE)
7 []
Treatments ; Varictics )

Yy V2. V3 . Va Vs mean
T, Urea 2% 13,10 16.33  13.88 78.00 63,44 36,95
: ' (316.62)(22.,41) (17.84) (71.89) (58,13)(37.37)
T, Planofix 26,88 7477 53,33 18,99 56,66 32,73
200 ppm  (30.051(13.27) (52.14)  (23.13) (53.93)(34.50)
T, Urea 2% + 3,55 2.22 16466 46,11 5GIES 25.48
P 200 ppm (6.36) (6.,98) (23.70) (45.88) (55.,46)(27.67)
Ty Planggix | 19,10 0.0 22,77 100,00 ° 33,88 34475
400 ppm  (24.94) (0,0) (27.69} (90.,00) (34.04)(35.33)
T, Urea 2% + 40.66 5.55 16,65 . 31.48 30455 24.97
P 400 ppm (39.32)(11.16) (2€.02) (34,07) (33.,18)(28.35)
%y Control 18,10 15,55 16,10 63,33 22,44 31.10
_ , (24.96)(22.41) (23.24) (75.,00) (25.07)(34.29)

Moan 20,23 7490 23.23 59,64 43,07

(23.707(12.70) (28.,10) (56.99) (43.43)

i o

‘P! test for main plot tre tment and tntoraction ara significan

{1) Mein plot traatment

(2) Sub=plot grgatﬁenta with same levol
(3) Mainplot treatnmcnts

(Ffigures in the paren

values)’

SebBe. (m) t

of MOPQT.

(F = Plancfix)

vith some level
Of 8.?.T

4.68

B8.73

13,15

CeDoat 0,05%

Jovel
15,26 .

24,79

40.83

thoois represent the angular transformed

|
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The varigzthl respense to the- mmﬁmal treatnents
ravesled the follouings V, T, (83.33%) showcd significont
A fference to all 6@:}1@: varietieg, .thqugh_ €hcre was RO
statistical diffe:ienca amnﬁ tho c;«!:her varicticso ced vgle
merﬁed the m:.nimn damage (15.55%) :i.n case of T,¢ VT,
(78.00%) end V,T,(13,10%) recordeﬁ the maxirum and cinioum
darnge loss with T.. The corx:esponding itemz in tho Qoce
of ‘1'3 was gecurod by V g Ty (56.65%) and v, T, (7.773) o Ve
again registered the maximum losg for Vg T, {58.,80%) cnd
v, T4 (8422%) as t'.l!'*:o‘ minimm €or Toe In the Caso Of s
\.v’,{1 ‘1‘5 with 100% dopage rankod €irot which vwes esigndiiacnt
over all othe-:-r varieties. V¥, Ty recorded practmaug wo
Aomago loes ()%) e VT sccounted reximun donege 05O {40465%)
and V, T, the minimum Joss (5.55%) in caso of Ty Dut
practically there was no significant diﬂfezenCQ between

the €ive varicties in their response to 7 6‘
Cheimical Analysis

Recovery of Olecresing Hecowvery of olcuresin grom
the varicus ginger vorictics ea offacted by the ¢hanical
txestments (sub-plot) arce represented in' Tobla 20, Thoe
ptatistical analysis mgiatéred a h:igh degx:ée of significant
difference among the varletics, subeplot treatments ang
theidr interactions. Among t.h,ga £ive varletics Va-
(Rlo=de=danelroc) accounted the highest percentage ©F

cloogesin (6.86%) cont:nt which was significantly supcriox
. .
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TADIE 20. PERCENTACE RECOVERY (P CLRECRESIII A5 AFPDECICD DY
UREA AND PLAECPIX WITH RiSPECT TC vﬁRIGUB CINCGER
VARIETILS (UNITWPoRQENTAGE)

Treatnments

E Varictics
§ v v, vy Vs Vs Mean
T, Ures 2% 5 474 5.70  Gedl 4,33 4,00 543
(13.88) (13.73) (14.65) (11.96) (12.63)(13.39)
T, Plonofdx 6406 6420 6499 3471 5422 5.66
S 200 ppm  (14.22) (24.40) (15.23) (12447) (13.23)(13.92)
T, Urea 2% + 5456 ° 5268 677 . 5480 - Ge04 5.6%
P 200 pom {13.56) (13.75) (15.07) (13437} (14.17)(13.98)
Ty Plonofdx 6,66 6.07 705 °  5.01 . 5.82 6.14

2400 ppm (14.95) (14.25) (15.32) (12.87) (13.973(14.27)

T, Uren 2% + 7.35  7.26 800 3,85 6,42 6,49
P 400 ppm {15.71) (15.58} (15.99) * {12,15) {(13.39)(14.56)

Tl onsrol 5 o84 5451 597 4461 SalB 5434
(13,47) (13.43) (14.04) (22.38) (13.00)(13.28)

W freoey

¥ean 1 Gel3 6.06 6.06 475 5445
(14.28) (14,15) {15,05) (12,53) (13944}

P tost for main plot, subeplct treatments at thalr intere
- actions aye highly significont

S'.E (m)\i ch¢ i’.‘i{; 0‘05%

(1) For moin plot treatment Ould 0446
{2} Por sub=-plct treatment 013 Q37
{3) For sub-plot treatmont with

gams lovel of MP,T. 0.29 : 0.82
{4) For main plot treatmont with

" Bame 10"9.3. Cif Sqﬁ.‘?c 0.41 1!35

(Figures in perenthesis represent tho angular valucs)
(P = Planofix)
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0 the rest of the varictieca, However, voriety vz {6,135
wos the next in the order of importance £ollowéd by ¥,

(6406%) o Between V, and V, there was no significint

i _
difﬁevmnce. Fusther variety V. 5¢ produced only 5.46% whoreas
V4 accounted 4.75% of oleoresin which was thc minignm

value, having significantly inferior value than' all other

varicties.,

In tho cage Of subeplot tLrecstment, Ts registozod the
maximim recwery (6.49%) of olevresin content whﬁ.m vos
closely followod by Tg (6.1.4%)- The minimm recovery of
cleoresin was reem.ded with troathent o 1 (5434550 ¢ DL there
cxisted nd significont differcnte kotweon ﬁtG and ‘5_‘5; i’s T a
ang Tay and ‘;‘2 and '1‘1..

Tha interaction (Teble 20) botween varieties wit-::h
tho chemleals wes sicgnificants In the Case of vardctics V.,

b o
V, anc Vg the treatment combinations V¥ Tg, V, B and Vq
'.T.'e rospectively recorded the magimum recovery of olocresin
while with V,, ¥V, T, bad the maximun content and in the case
of V‘s aluo V5 T, hed the maximam oleoreasin éox}wdt. Houever,
vé Tg and Vg ¥, accounted the Jesst recovery of olcoreoin

in (4.33%) and (4.993) in caso of varieties V, and Vg

it was further cbserved that in all cases (Joble 20) ¥
having the chemical treotments invarisbly hed the superior

effcct while , v 4 with such chepderl trgatniont uere ife
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forior even when corpared with the control. Howaver, £Or
treatments '1‘3 and T 4 the varicties V3 ¥, and Vl and V5

voere better than the Vé.

Oleoresin Froduction on Hectare Basia s Toble 21
repreasented  the oleoresin production per hecargs The
stetistical analygis showed that varleties, sub=nlot treate
mants and interactions are significant.

Thae varlety V, accounted the mnxirmnﬁ' production of
oleoresin (408.27Kg./ha) which waa significently suporior
to V“ (284,33 Kg./ha) but not significant over other
varieties Vg (390,22 Kgo/ha), V, (378483 Kge/ha) and Ve,
(347 .83 Kg./ha)e. Thert was nd significant dizfezencc‘

axisted betwaen Vs and Vv 4°

Among the sub-plot tpestmonts, 'T6 registorad the
maximum production of ¢11.73 Kge/ha which was significently
superior to all the other troatments. Tl aé:countea Lhe
dgzat oleoresin 309446 Kge/hts There was no significpont
differcnce between Ter Ty and T4y T, and T2 as well o

- hAg obgerved from the Takle 21, it is also furthor
ncticed thetg, the treatment combinstion Vz ‘1‘6 recordsd the
meximum (517.33 Kge./ha) and V wﬁ the mindram (266 Kge/ho)

4
of oleoresin when all the individual plots were compared,
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EFFECT COF UREA AND PLANCFIX ON TiE QLECRESILN

PRODUCTIOR LITH RESPECT TO VARIOUS VARIETILS
OP GINGER (UNIT = KILOGRAMS PER HECIARE)

Traatments

Varieties

v

".q'..-

k]

A\

V3

Vs

Ve,

Mean

%5

Upea 2K

Planfofix
200 ppm

Urea 2% +
P 200 ppm

Plancfix
400 prm

Urea 2X +
P 4CO ppm

Control

333,33
365400
373467
384,33

440,00
376 .67

373433
410,33
407 467
41733

517.33
323.67

383.33

412 .00

416,67

390400

464 .CO
275,33

284,00

280433

317 .00

280,33

266,00
268,33

300467
336433
395 467
379467

371,33
303433

334.93

360,79

362,13

372 .33

411,73
300 +46

Mean

-

378483

QOE 87

390.22

284433

347,83

5" test for main plot trestment, subeplot trectmont end
interaction are significant.,

(1) Main plotltreatment

(2} Subeplot treatment

S‘E.

(m) +

24,504

9459

(3) For aubaplot treatoment with seme
21 .285

(4) For main plot trextment vith same
58,136

(P » pPlanofix)

level 0f MGP.T

level 0f SP,T

Cat 0.05%
79489
27 203

60443

185,62
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. within the main plot treatrrént ag indicsted in the table,
higher oleoresin production was rogistered for v_mz:iet'.y _
vy with trestment combination V. 1 Tge for variety V, it
%3 with V,! '.’P6 and £or Vy it was with V, Te and for Va
and Vg t:hes? were with V, T, ond V; ¥, with regards to the
ecryesponding minimmm values vy Ta in cage of V, . 3 1
in case ofr 2,\? Ty 1ncaseo£ 3. Gancase oEV
and vV, 2 in case of vs were morﬂed. ir#hen the preﬁemnco
of Var.teties to tha vagpicus sube-plot treatments . 17eTe
exar'ainer“' the treatment combinations Ti to Ty thare uare
no vignificant difforence not,iceﬁ.

L}

Cruda E.i.b_ré content Of rhizcm@s

Crude fibre content of composite samples 1o reprosent=
ad in Table 22, - " " { "

Among the vaxieties, v3 accounted the meximum crude
fibre (4.56%) content closely followed by \A (4.45%. V
and Vg (4.33%) and the least crude £ibre cant:anh vao
recorded with the vardoty V, (4429%) o

The crude fibre content of iLhe gub«plot troatments
Bhouwed that ‘1‘6 accounted 4€,32% which 15 the least value
corpared to the other, The maximum £ibre contont wag

recorded with T, and T, (¢.44% each) wherecas, Tg» T, ond

£

LI
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TABLE 22, CRUDE FIBRE PERCENTAGE AS AFFECTED BY URED AND
PIANCFIX (COMFOSIT SAMPLES) WITH RESPECT T0
DIPPERENT VARIETIES COF GINGER (UNIT & FERCENTAGE)

Mean

Treatments g__ . Vericties
A V2 V3 Y, Vs Mean
T, Urea 2% 4 .90 4 e25 4,10 2,60 G630 4.43
'1‘3 Flanoflx ’
2C0 prm 4,10 4.50 4;80 $ 430 {50 4444
‘I" Urea 2% + :
P 200 ppm 4.50 G430 5,00 G800 . L4400 4444
‘1’5 Planofix .
400 ppm 4.20. 4.00 4.90 4,40 $e20 44,34
TG Uzea 2% + .
P 400 ppm  4.10 4.30° 4,30 4.20 $,70 4,32
_i‘l control 4.20 4.40 4.40 4.80 4330 4.42
4.33 4 ,‘29 4 58 4.45 4.33

Al 2o

(¢ = Planofix )

*1’3 produced 4.34%, 4.42% and 4.43% of crude £ibre rcapcectively.

 The average dota presented on crude £ibre content of
tha rhizome (table 22) indicated that therc was difference
among the five varictice studicd and. the spplication of -
cremicals (suh-piot treetment)had some effect on the fibre
content. Thus, V, Tge Vg T, had only 4.00% of £ibre comparcd

to their respectivo control V, T, and Vg Ty having 4.22 and
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4,33 respectively. However, Va Té héd the meximum fibre
content of 5,00% as compared to all the 29 uwltimato plcts
included in the experiment,:

Correlation Studics

Yield and growth characters s The corrélat;i&n coeffie
~ clent for various growth characters and yleld of fircsh
rhizomes were worked out and presented in Tcble 23. 10pe

of the correlations had elgnificant affect bétwee,n the
characters studied. Yield and l_za:lgﬁt of plant, yicld apd

TADLIE 23. CORRELATICN BETWELN YIELD AND GROWTH CHARMCIERS
AND OLEORESIN AND CRUDS FIBRE

Characters Correlation coefi’icient

{1) Yleld and height of plant + 04,182
(2) ¥leld and tiller nunbor/clump + 0#256
{3) vield and leaf rumber/clump + 04302
{4) ¥ield and pseudostem thickness + 0.014
(5) Yield snd leaf area - 0067
(6) Oleoresin and crude f£ibre % = 0,012

tiller nusber, yield and leaf number, yield and thicimess off
peeudoster wore not significant whereas the yield and leaf

area showed negative correlation,

-

Oleoresin and Crude f£ibre
The correlation Table 23 item (6) showed thot these

charactere showed negative corrclation which was not signie-
ficent. ‘ - '
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DISCUSSION

~

There are three groups of complex biclogical foctors
whié¢h control the grewth and yield of a plant., These are
ce&nv:—:nxiently designated as Rutritional, Harmonal and
- Genetlc £aétom of growth. A dynamic balonce betwcen these
£actors is necded to obtain the optimum growth of plonts.
Ressarch works have proved that by manipulating theoe
factors in conjunction with the enwvironment under which
tho plants are grown, a regulation of the seguential) steps
in plant life cycle éan be brought about. Thus crop yields
are the results of the interaction of biological and
physical £actors, To increase éhe ylelds of crops, it is
necessary to optimize the combination of these factors. ‘

The responsa of & plant to a particular treatrent,
the adaptability of the varieties, the pattern an Crop
growth etc. are important. The reaponée of the wholc pilant a
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to a particular treatment is the resultant cffects on its
component parts. In ginger crop, the main components are
hedght of plants, ourboer of tiliers, leof number end
fhizome eharactexs. In thies present investigatidn on attempt
hoo been made to study the interrelationship betuden diffcr=
cnt organe of the plant ané thoir ’mlative contribution to
yield and quality nngder the influence of variocus trectmcontse
The finding of the obove investigation has becn preocnted

in the preceding chapter. In thils chapter a criticol cnalysis
of the £indings hos being made to coteblish o causc ond
affect felatiomhip between the treatmcnts and thedr

performance,
Pre Morvest Studies

(1) Study on germinaticn of ginger 3 The proscont

investigation revealed (Toble 4) thet vericty Moren (v,a )

is significantly supcerxior to all other varxletlcs with respect
to germinacicn cxcept hinladium (V4) « However, varicty V,
ic suparior to the other varietics like Rio<=lo=Janciro

(Vade V, (Chinz and Slerza Leone (Vg)e But thero s no
siunificont difference between VJ. and V’s. T'h-e superdoplty of
aren on gerrination has boeon reported {(Anom 1972) Crom

Contral Plantaticn Crop Research Instituice

Thus differentlal performmance of varleties may be due

to the hereditary as well as the physiological characters of
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/

/ / the varieties. The condition of the seed matorials rmay alsco
influence gerndnation, When eize of the gingers arc Aifferw
ent, the nurber of effective buds aveilable within tho size
',éf;f the seed rhizome may be varying, this may also cause
}f the differentiel germindtion rate. Furthcr in big fingored
'?akhtie- like China (Vl). when pleces are made for planting
the cut surface which Will come in contect with the poil
is likely to be dsmsged by high temperatufe or ather
adverse soil conditions including incidence of discasc and
pest, may effect the germination of thot particular vagiety
than small or medium fingered ones. Evenson gt al.{1970)
have reported that temparature at/or ahove agt may aduere
| gely affect the germinatione

{1i) H t_of the Plapt 3 Yhe studics on the iinear
growth of ginger pmeudostem as afifected by Varicus trecote
ments revealed significant effect (Table S &, b, ¢ ond Fig
Noe 2 & and b). It is further obscrved that varfeties V,
angd V2 had significantly mora linear growth tharn varicties
V5 and v3 but V1 behaved similiar to V‘ and v2. All subeplot
treatments except 'I'2 (Urea 2%) were significantly cupczlor
to the c¢ontrold (Tl) « Further there wes no significant
difference between the varicties as well ag betucen the

sub=plots before thae application of the cubeplut troatments
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wore made and the maximum height of the plants increascd
boi;veen 30 and 60 duys after planting.

Sicnificant diffcrence in height of varlous varic-
tics is in confirmity with the findings of Pillal (1973)
who reported tho existence of significant difference
betveen the varieties of gingerle The height was aigo
in€luerced by Planofix and conbinotions of Planofix uith
Urea (T, and T¢), but the effect of Urea (T,) was not
significant cver the controle The effect of ram in smoller
coneentrations have been reported by Singh and Upadhyay (1967)
6:: Ckra andllnaa and Padhi (1574) reported increass in
height with Potato Plants by tic application of Uren 2%
an;i Planofix 250 ppm as Well as thelr ccobinations. -

From the above it is cbvious that the varietal
diffcrence in height might be due to thevarietal of the
characters of the individual varieties. Tho effoct of
Planofix aléne anﬁ in combinstions with Urea 18 likely to
stimilate the hamenal mechanism of the plant. Thus helping
to ptimulate the linear growth of the gingsr pseudostome,
The cffect of Urea is not prounced in the present studys
‘this may be due to the fact that the easily evaileble
nitregen vas utilicead for the rhizome devclopment rather
than for linear growth, since the spraying of Urca weo
done at the 125th day after plantiné which is normally the
aci;iva rhizome Aoveleopment period rather than the occtive
grewth of the poeudostems . Further, .the stem length is a
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complex character influenced by various factors in the
ordor=erate Of loof emexrgence > maximum terperature >
Tigoue molsture 7  minimum temperatur:é > Total sugars
2> green welgth of sheaths > age > goll molsturae
2> leaf nitrogen > 1ight, And dominent fectors are
rate of lecf emeargence, maximum teoperature and sminivum
tarperature according to clements’ (1964) as reporéed by
him on cersal cropss 8o the interazction of these verious
factors with the varlety and chemicals gpraved may ba the

reagon for differential linear growth of the gingox:-plant.

(1i4) Thickness of main_ Pgeu s TFrom the voxy
corly stege of growth as cbserved fizom the Table Noe ©
{(a,b,c) and Figure !%’r;). 4({a,b) thevarieties indicated
sionificant Alffcerence among themselves but the vorlcetics,
subeplots and their intcraction had significant difforences
in the £inal stage (180th day) cventhough the varicties
¥4 such efifects spon &fter planting. Aé evidont f£yom the
dato it is cbserved thit V, and v, are definitely superior
ﬁo all other varieties. Further the sub=plot t-:eatmnr:a..
ap evident from the finnl cbservation showed that these '
tuo varicties had better growth (Thicknass of pseu&aten;)
when Urea and Planofix were applied rather t,hi::n singlae
applications ©f Urea.‘ vhich did not show any -stgniﬁicaﬁt
increase in thickaning the plant pseudostem, possibly

_————— -

due to the application of Urea when the pldants have mached




$ 115 ¢

the rhizome dAcvelopment stage., But Planofix slone hao
cignificontly increased the thickness of pseudostem over

the control, Further the intercction between the varicties
with the chemicals also indicated that varicty V, was baotter
than V, eventhough these two vorieties were superior o

the other threc varietieés WI' V, and Vs) . . !

The existance of varletal differcnce 1n-grcwt:h character
vas pointcd by Piliail (1972). Rasponse of Urca 2% and ite |
coarbination with Planofix was observed by Das and Padhl
(1574) in their study on Fotato.

From the study it is ocbviocus thot the varictics showed
preferential response to theo treatments, The varicties which
showed bettor performance in their sarldy stages, rosponded
well to the treatments .also. The response cf Ureo in this
- regard was also not pronounced which may be dut to similar
reagons indicated under the linear growth of the pse;zﬁostem
Furthex the stem grith is influencCed by voricus factors
such as Tissue moisture > age > light> leag nitrogen >
s0il molsture > maximum temporature > rate of leaf émergence

> total sugars > minigum tempsrature (Clements 1964),
Ard moisture, age, light, and level of nitrogen etc, are
dominent. The interaction of thege fectors with the verietics
and treatments might heve produced the difference in ctem

thickness,
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{iv) Number of tillers per clurp 1 The dbsorvations
revealed that (Tobieo No. 7 &, by ¢ o Fig Kos 3 G, b). the

nurker of tiller production per plant significantly ciffered
among the varieties. Vordety V, (Rio-de-Janeiro) prodiced
the meximum number of tillers followed by Vg (sierra leone),.
V, (Maran) produCed medium -tiller numbcrs but Vl (China)
produced the least nunker. The effect; of the chcaimicale on
the tiller nﬁnban pex piant vere however, not aignificent,
but an apparcnt incrense in !.':1119: pioﬁucﬂen was noticed
with the treatments having the pilanofix alone f£ollowced by
Urea 2% and Planofix Urea céwbiréticm .

Increcage in branch number per hill in t-he casa of

Potato Plant treated by Urea 2% an_d its Eonbination with
_ Plonpofix 250 ppm wae report:;td by Des and Padhi r(19?'4). The
3mreaz_€é in tiller producticn has 21s0 been reportced in
other crops like rice by the application Ursa sprays

(a0, 1961), Further tho effect of s0il applied nitrogen
have been x:eport;ec':ll by various workers, Randhawa and m;mdpurﬁ
(1969), Pialal (1973), Muralidhoran et al. (1973)and (1974),
Dasaradhi et al. (1971) also stregsed the impoxtance of
nitrogen £rom the planting uptc 200 - 210 &a};re of gra-atl;
'oﬂ gixfger beéauae during 't.hia paricd the nitrogen cclmum;

tion is more,

Prom the above it is elacr thot nitrogen orf Uren
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helps to increase the tillor nunber of the plantsa, Planofix
alg0 helped to increase the tiller production, It 48 prosu=
med that the Urea and Planofix alone might heve stinuleted
the underground parts to putforth more vegetative shoots,
than the combinaticns of these chemicals, It is intorosts-
ing to note that, the variaties which have nbie tiller
nyrkers in the early stages off growth continued to produce
ore tillers in theix succeassive stages of growth and

- denyelopment o |

The Urea and Plenofix and their combination 44 not

sicnificantly effect the praduction of more tillers compared

to the control possibly duc to late application(@Sth doy)
G such chemicols, '

(v) Number of leaf productions The obscrvaticno
(Teble Noe. O 8,b,c and Fig Noes 5 &,b) on the vérims oteges
of leaf production rcvealed the fact that, almost the seme
pattern of growth as that Of tiller production was also
followeds The varicty Va (Riowde~Janeiro) preduced the
maximum pumber of leaves closely :Eoliowed by Vg« Thoy were
eignificantly aupeﬁor over others varisties and Vl {China)
produced the minimum number of leavess Tho sub=plot
treatmenta f£alled to produce any eigcnificant increase in
the leaf productions But there was an apparont difforonce
in lcaf productions’ Tho Plancfix 400 ppm (‘1‘5), Planc£ix
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200 prm {Ts) and Ures 2% (Tz) had increased leaf prodie
ction, followed by the combinstions of these two chemicola.

These findings are in 2grecment with the ﬂ:.ndings

| of Das and Szhoo (1973) and Das apd Fadhi (1974) who
reported such affects in the case of Potato. Pillmd (1973}
working with ginger etressed the importancce of n:.trogcn
for better leaf producticn. ' "

(vi) leof arema 3 The studies on tho leof arce
(Toble §) indicated that all the varietics did not differ
among themselves significantlye But it is cbscrved thot
the lcaf area in the finsl stages of growth ond develcpment
vere indluenced by Urca as well as Urea and Planofix
combinations . However, Plenofix alone huve no pronounced
results on the leag area over that of the controls The
varietics as well as interactions feiled to produce any
significant difference in leaf area in thc £inal stages
of developmeni;..

o The effect of Urea on the leaf arez increase hove
been reported by Das and Sahoo (1973) and the effect of
Urea and Planofix by Das and Pacdhi (1974) with Potato.
But in this chsarvation Planofix alone had no significent
effect on leaf area even in the £inal stage of growth of
ginger plant. It is noticed that the verietics growing
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under similar mviromnént:‘ behaved similarly on leave area
in the casze of gingore. The applicction of Urea + Planofix
and even Urea alone significantly increased the leaf

area compared to the control, which tz;ay possibly be Gue
to the availability of easily availeable nitrcgen and
stisulation caused by the growth substance Planofix.

{vii) Ingidence of Pegtgs -m:xd Diseages s (1) Inchdes
nce of Rhizome rot 3 Vorieties Vg (Sierra lecona) end vy

{China) were the meximum affected varieties in the early
atages of rhizowe development while, vericty Msran (Vgi
had the least incidence. Further it is aleo obeerved thot
when the plants of varieties Maran W ) and Sierra Loone
(Vg) crossed the early growth cycle and as they reached
the f£inal growth stage all the plants were (Ehizoms o
attack) free of the disease. 2z cvident from the Tabic
Hoes 19{(a, b, €), China (V;) was the maxdum affectod voriety
during the final stzge of gro'wth. Thinladimn (V ) andd
Rioc«de~Janeiro hcmaver. werao bett:em than China thc:u;h not
significantly. There were mw aigni.ficant cffect oxicted
among the chemicals (subwplot treatments) or with thoir

interactions.

The abcove £indings on rhizome rot infection arc in
agrecrent with the findings of Nair (1969) who has rcrorted
abtout tha tolerance of tho varicty Maren and subcoptibility
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of Ricede-Janeiro. Earlier reports on varieties China and
Ricete~Janeire (anon = 1965) with reaspect to rhizome rot
aro glso in agreement with the present work.

It is quite likely thet varities China end Sicrra leone
nicht have carried the discase organlsms through the oced.
materials and even could Mirvive after the gced troatment
was dong, thus causing the rhizome rot in the early stages.
Another possibility is that as the yhizeme size of those
varieties are conpapatively biéger. the cut surface cof the
pdanting mat.erlai 15 l;aore axposaed in the soil for tho
. dlsease organisms enter ard tharcby the more aevare attechk
might have been causcde. i‘urther: the pronounced £a11um cf
gerpdnation might have helped ultimately for tha scvero
attack of rhizome rot :in these vardotlies, betause the rotte
ing of ungerminated pleges might have helped the colozilze.
 tdon of the aisease orgenisms, which in turn started
attacking the plants adjoining to it. The rainfall provailed
dn this se2son must have eggrevated the eituation further.
The treatment with the chesnut compound prevented further
spread and saved the plents f£rom complete destruction, The
variety Marsn may be a tolerant to the attock of the rhizomo
rot caused by pythiuvmsgpecies .

Tho attack of the disease in the later stages al&o
revcaled that Maran is tolerant and vagiety Sierra Loome
also might have scme regiistence to such an attack dao to
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}
which these two varieties were free from rhizomo rot 4n
tha later stsges, vhereas, the other threo vardctlcs showod

losser resistance.

{2) Scele inscct attack ¢ Mawimum scale inscet
incidence was oboserved (Tsblg 11, Fig 9) with v, {(Thinladivm)
folloved by Vg {(sierra Leone), vy {(Chinc) and Va
{Rio=de-~Janeiro) . The locst atteck was noticed with the
variaty v, (Moren)« Though the various subeplot teeatmentso
and thelr interactions showed warylig exteonto of donmage,

thoy were not significantly so.

The differxsntial performance in the attack of scale
inocet by the various varleties may be duc to vorlous
reasonse The £1rst possibility is thet the ingect posts
night hove been transmitted through the sced matoriclo. Az
thera vas no notcble synptomz at the time of plonting, the
geed materdals are not disinfected against the scole ingcects.
Thun wnat ever ecale insccet eolonies were present hidden
with these seed material might have been the sourcce of
further attack on the plant having varying resistance with

Al€fercnt varicticen.

It iz interesting to note thot almost the came trend
s maintalired in the case of scale insect indldence as
like the rhizome rot,
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(viii) Compatibiiity of Urea and Planofix on Gingoers

lio scarching or any other bumimj syrptoms due to the
opray of Urea, Planofix and its corbinotion wera mt@mé
Suzing the course of the present investigotione Tho may
tc due to the fact that Urea and Plonofix combinaticns
are compatible and they are nct ghytotoxic to the ginges
pilant ct the concentraticns.

Poot Haxvest Studies.

(1) Yield of Rhizomer There was no significant
difierence batvween the five varictles studied with roopect
to yield, though there was considerakle vardation between the
vield performance of the five varieties tected (Table 12 a,b
and @)y However, Rio=de-Jangiro yielded the mestimum xhizome,
followed by Chinas, The variety Maran ranks third,
Slerra loone fmﬁh andi'l‘hinla&im the £ifth with roopect to
 yield, Among the subweplot treatments ‘1’6. {Urca 2% + Planofix
400 prm) recogrded significantly superior yield. PFusther all
thg treatimants were significantly superlor to cont'ro].(‘l’l)‘_‘- |
T4 {Urea 2% + Planofiiz 200 ppm) also recorded betiar yields
rext to‘ '1‘6 though not significantiy. However, ‘1‘é Ho0 Nnearer
to Ty (Planofix 400 ppm). There was no oignificant di€ference
between T (Planofix 400 ppm), T, (Urea 2X) ena T, (Planofix
200 ppm) end the intersction between variety and chericel was
not aimificént. it is further noted that the treatmant
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conbinstion V. T& produced the mexirum yield and VS T’l produced
the minimum as observed from this levels

The high yielding cepocity Of RlowicsJeneiro ond China
zrm reported by scome workers {(khan 1959, Kanpen and Modr 39657
Thomas 19667 Thotm end Kannan 1969y Muralldharan 16733
P4llal 1973). Tho studies mads at tho Agricultural Rosearch
Station, Andalavayal, Keralap Aosem as well eo Himachold
Pradesh also reaffizmed the supcriority of thoso tvo varieties
ovar others and existance of variction botwoen the various
" garicties of ginger. But works done at the Punjob Agricultural
Univarsity from 1953~G4 to 1966-67 did not confirm tho results
in this regard. Nalr (1968) reported that variety fonan was
swerdor k2 that of Rio=desYanoiro, Thopas and Konpan (1969)
recorded the yield of variety Slorra leone as 14.56.‘5 ils per
asre while Muralidharan (1972) recozded the yiém of Maren as
15,392 e, Thinladium 11,869 K. and for Sicrra Loone 9,776 We

of grocen ginger per hectare.

fmﬁs ix is observed that all the five varietics studied
under Phubaneswar Agroeclimstic conditions had varying vields,
which was non significant, yet the differences a!:e vinikle,
This may be explained by the fact thot erreotness Of lesven,
heicht of plant, thickness of psoudostem, loaf angle CtCe
micht be the accelﬁrating féctﬁra which may Q.nfl;uencc the yleld
of ginger variety, Thus idn the case of variety V, (tsaxen) the
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yield contributing factora might ke the heicht of the
plants, optirum nusber of leaves, optimum tillers zicr

plont apd 1o area. The impgovemcnt in thickness of the stam
also might have contrituted in improving tho yicld. Similare
ly in the cose Of varicty va (Rio=Gewlaneiro), the optimum
height, more nunber of tillers with more leaves m!.éht

bae the yield contributing factors. The yiecld contributing
charactors of variety V uhs.nladium) may be tha heidht,
nurkber of tillers and 1ea:.,er leas rumbcrs with highor deaf
where, in Varicty Ve (siexrra Ieone). the .optimum hoighs
conditions with more number of 1euvea. tillera mﬁ biggcr
leaf aree might be the yield contributing charactors.

Yosnida (1972) 4in his review on the physiological-
espacts of gx_-ain yiéld, has correlated yield with some of
the morphologlcal characters of scme of the grain crops,

. ¥hich principles may be true in the case ¢f ginger crop
which is & monocotyledon plant. He expmieed tﬁav dow that
an optimum plant height having short, snd small lesves which
.are more evénly dlstributed then lcng and lorge leaved in a
cancpy orae better ylslder then otherwises Tonner 9t ol.
{1966} cxpressed the importance of leaf angle and lcaf width
for selection of high yielding types. Tanaka ot ols (1966)
opired the benefit of open tillering typc. Medium tilloring
has been recommended for rice varictica by Beachelld gt al.
(1964) » That faster growth, exceasively large lesf azea
kaoyond the optimum, which in turn sre clogely raloted to
hich til.lerj.nﬁ capacity may lead to low yieid waro cxpresced
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Yy Takeds gt sl (1959), Tenaka ot gl (1966), Tauncds

(1964). Friena (1966) further ocxprossed thot the vaﬁiet,al.
differences in the leaf photosyn;':het:lc rate mey be éauvsed

by the variety/environment interection sinCe the tamporeture
and 14cht regimes affects the morphological cheracters of
1enf and since varleties differ in their response 40 changes
in the environrent. Wakson (1947 and 1951) expressed tho

vigw that tﬁﬁ erea of the surface that intcrcepts olor
rediation is the most important factor thon the photosyathetic

" offieiency of lsaf per unit, Thus the various factors

discussed akove might heve influenCed the yield duc to the
@ifferenccs in their morphological charactexs of tho various
ginger varieties,

The present investigation also raevealed thol the Urea
and Planofix combination gave significant yield closcly

- follovwed by jPmt;xof:!.x alone or Urca alone though all the

treatments were significantly superdor to the cantrol (T'S_) .

The importance of Nitrogen in improving tho growth
and f£inslly yield has been reported by varlous workors
Rofidhawa and Hendpuri (1966) expressed that § 100 Kgs also
have improved the growth and yield of gingor. Marsaiidhoran
ct al. (1974) opined that 70 Kg. K per hectare increosed
the nueber of tillers end yield of rhizomes significantly
with soms varietics, However, frcm their further aﬁuﬂ&es
on the application aven of BO Kge/ha of nitrcgen porticuw

‘larly to the Variety Ric-de-Joneiro started decressing the
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yvield. earadhd (1971) stressed the importonce of the
application of easily available nitrogen upto 220 to 210
doys after plenting. The beneficiel effect of Urca es goil
application has becn recommended by Rajen end Singh(1972)

' for improvement in growth and yield of rhizomce The cﬁxect
cf Urea sprays for improvcment of yield in potato have
been soported by Mehrotrs ot al. (1969). Das and Scheo{1973).
The improverent of yield by 'apply:!.ng Urca 2% apray hag |
been wported by Shapmigenm an@ Thambugaj (1974) in the (";aie
 Of sweet potato end Tapioca. The improvement in yleld of
potato by Urea 2% and its corbinstions with Planoflx had
been reported by Das and Padhi (1974). Frecland(1949)
roeported that Nm‘ 100 ppm stimulated plwtcﬁynthaaia by 16

percente

From the sbove it is evident that Urea and Plonofix
angd their combinations were capable of improving the yeila
of ginger, It is further cbscrved that thege chaevicois
which have stimulated the vegetative growth of the varieties
concerned are reaponsible for manufacturing more clgborate
£ood, by efflicient photogynthetic sctivitys The axccss 1@
thus menufoctured,after mecting the requirements for plont
growth and mlinta:l.naneie was made availlable for the dzvélop~
ment of rhizeme ond stbred in them, thug in turn e¢levating
the yield. Urea aicne ox in combinestion might heyo delayed
the senescence of the leaves giving rise to more nurbor of

effective lsaves per plant thue increased the photosynthetic
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activity of the plants and increascd the manufacture of
corbohydrate materials and finally resulting in ao incressed
yield of mizome. The Planofix alongwith Uzea might mvc_
helped in this woy sinco it containt NaA as the ective
inczedient.

uslity Studies

~ Yolumg of fresh qipgep: Xo significant AlfLforcuse
cxisted between vm:ieuea'. subwplot trectocnts ar thodr
interaction(Teble 13), Bui: ameng, the varictics vl has the
magimum volume followed by VS' Voo V5 axxi'v4. Among the
subaplct treatments T (Urea 2% and Planofix 400 ppm)

seoorded the maximum volume and T, (Control) the icast volums.

Thus it is cbgerved that China (Vl) has the biggey
pized rhizome end when treated with Urea 2% 4 Plancéix 400
pem (Tg) the volume was still improved.

Zavity of ¢ In this cusc also no
significant differcnce was noted arong the verietios, Sube
plot treatiment and thelr interactions (Teble 14). Houover,
the maximum specific gravity was rocorded by V 4 followed
by Vgs V,o V4 ond "1 in the order of merit. Among the chemical
trectments, control (T,) recorded ths mevioum specific
gravity end Tg (Urea 2% + PlancEix 400 ppo) had the minimume.

Thus it 18 sccn that voricties which produccd rhilzomes
having more volume showed the minimum specific gravitye It 4o

h s
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also cbscrved that Planofix 200 ppm, Urea 2% and Urea
2% + Plonofix 200 ppm shovwed an apparent ingrease of
speci_.ﬂn gravity over Planofix 400 ppm end Urea 2% +
Plonofix 400 ppme

The effect of Urea 2% and Plenofig 200 ppm and their
corbination produced an apparant increase ih specific
gravity in the case of potato has been reported by Des
and Pedhd (1974).

Recovery of Dry Ginger .

A close exanination of recovery of dry ginger firom
green girger (Table 15) showed that. tmée vardietico oand
sub~plot treatments were highly significant. Sierra Leone
(Vg) variety recorded the maximum recovery, follawed by
Maran (V,), Thinladium (V,), China i,(V,) end Rioedo=Jeneiro
(VaJo respectively. Among the sﬁb-plc\rt treatments, control
‘had the maximum reobvm:y of dry ginger followed by Urca
2% + Planofix 200 ppm (T“). Urez 2%(5”2). Planofix 200 ppm
(Tai recorded more yecovery than Planofix 400 ppm (TB}
and Urzea 2% + Planofix 400 ppm ('1'6) » However, the varioty
ond treatrent combinotion Vg T, recorded the meximum
recovery whereas, Vy Tg had the minimum value.

The percentage recovery of Rlo=dcJaneirs was in
agresment with the £ipdings of Kannan apd Nair(i965), but
in the case of China they reportcd lower value (13¢15%),
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Houover, Thomas(1966 Jhas reported 16.25% of tocovery
with the varilety Rio-de-Janeiroc.

Alyadural (1966) in his review on the Research Ssiacac
on ginger taken up at Wynad showed higher dry ginger
recovery for Sierra Leonas and low walue for Chinz: and
Ri.cede-Janciro, Hair(1969) recomeonded the variety Maran
rof.iﬁs higher dry ginger produstion. wWhile Muralidharan
(1972) reported the lowest percentage of roecovery in the
6a50uof Riowde«~Janairo but he feund no significant Iineragsc
in the ease of Margn and Nadia, Tingpurl verieties, Ho hns

- fupi...r reperted the pcréentaga of recovery for Riq-de-
Janodro as - 16.93%,Maran as 19,837, Thinladius ss 21,03}
and Sierra Leone as 19,23%. .

Thus from the gbove it 15 understood that in the
present study also the varietiss have produced better
value in case of percentage of recovery of dry ginger.

Das and Sahoo(1973) failed to get any significant
dif{erence in the case of 1000 ppa Planofix on the moisturc
content of Potato tubers while Das and Padhi (1974)reported
that Urea 2% and combination of Urea 2% and Planofix 250pmn
increased the moisture eontent of Potato tubers i.e.
dscreased the perecentage of dry matter content which 1s
alco true in the case of ginger.

Frem the wvarlety with sub-plot_treaﬁnent interaction
1§ 15 clearly noticed that the varioties with eontrol gave
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corparately more recovery of ary ginger, than with chianicsl
trostments.

‘Dzy Ginger Production per Hectare

From Teble 16 it was noted that the varieuy Moran (V)
had the maximum Ary ginger por hectave followed by Vﬂg Vl. v‘

and V4 however, they 41d not significantly differod arong
themselives, Among _f:he subeplct txut:mnta‘. Ty {Urea 2% + )
Planofix 200 ppm) produced the maximum &ry ginger por hectare
and T, {(control) the minimun, 7he ultimate plot lovels V, 7,
geve the maximan dry ginger whareas, V T& the minionn while
‘Vz '.l‘z. Vz Ta. Vz ‘1'5. V Tﬁ' Va 3¢ Vs T,e V TS' V3 ‘2‘:‘6, 4 2 -
ar v, ?6 vere significently superior to V 3 1.
The variat:im between the varicus voricties, oubeplot
treatrents is attributed to the psrcentage :ecwer:y oZ ary
gingur with the total y:!.eld of frezh gingore

- Storage Studies

W t losa ing storoge ¢ The studies oh ¢he waight
\ 3ess of q.i.nger thizomes were studied (Table 17) and thera werze
af&-n;ﬂcam effact. Thus welght losz was maximum with the
vamty V3 (Rlo-de-~Janoiro) end the minimum was with Vv, (Maran)
apd was near ch Vz wag with ‘l.?1 (m) o lowever, Vg
(Ric-de-Jeneirc), V, Thinladium and Ve (Sier:ae Leono) &id not
show any eignificant éiffemnca. among tha sub«plct troatments

i.e. between the chemicals no significont difference vas noticed.
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Howover, T, (Urea 2%) recorded the moximum welglhit ices ond
Ty (Hrea 2% + Planofix 400 ppm) the minimume Tho interoctior
of varicties and supeplot treatnents were signifilcant ond
there by it indicoted tho difforentiol responce of €00
vardeties to the chemical treatmentse Thus orong alld the
voriety with chomicul cormbinations VB Ta re;ox&é;ﬂ,f:hc
maxloum weight loss and V, ¥y the minimuna. However, Vg ".‘ra
cobination had significantly icvwoer value ag compared 4o

V., T.o

4 71

It is concluded thot €hoso verdeties which hod the
mindoum perce:tage reaovery of dry ginger invoriablly
proguced meximum welight loss i.e. more meisture céntmi:
night hove lost Curdng storages Almost a gore trond of
cffcct is noticed by the gpezific grovity. Further Upea ard
Plonof£ix alone resulted more pronouncsd results of wolght
logse The intoraction botween the varlcties with the ckwe
charaétero might hove influonced in the weight 1000 Gliffexce

nec in the vericticse

Volume las ring storsggs The studico bn wolune
looco of ginger rhicome during the storagae povealed thot
thore were oignificant Jdifferenco arong the fivoe vorlcotieg -
and between the varioty and tho chenicals intcraction
(Tcbic 18) . Thus V, (Rio~deedoneiro) recorded masirnn volume
logo followed by vy (Shina) «The mindnum volume loos hovaver,
vas rocorded with the variety fntans Among tho subwpict .
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treatments Urea 2% th) reéorﬂeﬂ the maximum voluma 1lozs
ard T, (Urea 2% + Plarofix 200 ppm) recorded tho rmindcusne
Considerable variation is noticed in theqso of varlgty
and chemical iptexaction. It is duteresting to note thot
varioty Thinledium with Plancfix 200 ppm (v, ‘1‘3) had
significantly liower value than the control: shcwlng thoerpeby
that the shrinkage in thc volume of the tuber was tho lesst
corpared with the control. It i also further cboerved that
in this pm:éic!ﬂ.a: combination( V‘3 ‘1‘3_) the weight 10313,
damage (8ot and dériage) aﬁd insecet attack wexe also lov as

compared to othors.

It is intcresting tonote that the¥e may be an cilstence
of 8 closo telétionship between volume loss with tho weight
loas, thoreby it is attributed that the factors uhich ¢onsed
the weight loss might also have helped to the volume 1055
Thus the molsture percent, speclific variety, incidence of
diseages and pests etce. hold good here alsos |

3

Domoge during storage ¢ In this regard the varictics
have ghown significent differcnces and the interaction between
vaxdety ond the chemical are also significant(Tdble 19V,
(Thinladium) recorded the maximum damege closely followed
by Vg (slerra leone). Hocver, the mAnim;ain damage wao rocorded
by Vé (teran). In the caﬁna of subwplot trectments tho 7, |

(Urea 2%) recorded the madmun lcas and T (Urea 28 ¢ Planofix
' 400 ppm) have the leost damage though not sionificontlye
Considerable. voriation within tho interaction is notods Thus
V, T4 bad the minimum damage then the contml, Thus it may

ba due to the production of helthier and scund rhizomes due
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to the trestment of Ured and Planofix as & rasult the
ghizcomes could resist the sttaek of the rot dlscege and

gcnle Anscets.
Cherdeal Analysis

R-eovory of Oleorepin s A high dogrce of dlffcrconce
w108 noticed _('i‘able 20) among tho verietﬂ.eéi cub=piot trctte
rents apd their interacticn. With gegords €0 the Clecoresin
content of the rluzm%o vy (Rio;ae-aanes.m) accounted the maxe
irum Oleoresin percahtage fEollowed by Vl (China)‘ V2 | {Maren)
V., {(Siecrs leone), V4 (Thinladium) respectivelye tidth
rogards to the cherdeal treatmont (sub=plot) T, {Urca 2% +
Plonofix . - 400 ppm) recorded the maximun oleorasin folliowed |
by Tge Tye Ty which vecre significently surarior €o Ty {Control) -
%”‘ had the minimum value, T, though gave a@pa}mtay higher
alue wad not significantly B0 A high degrec cf vorioation
csrdated In the behaviour of ultirote plots (Interaction
betwcen varisty with chemical) diowever, the combinations of
Broa '2?5 with Planogix heve shown cupcriority over othoxo.

%, toving conbination with Vy, V, and v, prodused significonte
iy highor oleoresin contents Furtheor, Vg 'y 4 and 'Vs T, also
produced significantly higher valuea &5 compore:d tﬁj the

" control. Natarajen ot ale (1972) having tholr study on
Chemdcal compesition of gingor varieties rocorded tho cestone
sxtract (Oleoresin) as 7.2% with tho verlety Rio=dewdanedzo,
toren G.7% ThinlsAlun 5.9% anG China 5.6% Lewis gt pd(1972)
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havo obéepnd that the alchohol extract (oleoresiﬁ) for
varicties Ric-de=Janniro was 8,34%, Maran 4,77%, China
4.74% Thinladiun 3.3% and Slerra Leone 5.47%. However,for
Mo;zlo-Jamiro they recorded acetons extract as 10.3%. {athal
and Prnkash (1972) reported the maximum yield of olegrasin
in the nr:l.oty Rio-de-a’anairo. They falled to get any
ﬂipnﬂ.ticant difference between Maran and Sierra Leons in
this regard Hathal(lg?a)found higher percent of oleoresin
(B4G3) for ‘minladiun, Eierra Leona(6,8%),Ricede~Janeiro
(6.63) and Maran(6%). Again Murelidharan(1974a)recoamenie
ed Rlo-de-Jan=iro for oleoresin content.

From the above it 18 clear that a high degree of
variation vere noticed by various worksrs in the oleoresin
~ recovery. Variation in 1-;hi.s character is alse noticed due
to t.he var:l.mis oolvaxits unsed for extraction, In -\the presant
investigation a higher percentago of oleoresin from Rioedce
Janeiro, Maran, China and S4esra Leone were recovered
respectively, The higher percent in the ca®e of Ripe-de-Janciro
may be its varietsl character . |

Anong the subaplot trbatnnts Urea and Plsnofix
combinations as well as Planofix along preducad.bofter
percentage or‘ oleoresin., The chemicals xight have stimulated
the production of oleoresin by entoring into the oleoresin
biosynthesis mechanism of the plant, But T5 (Urea SF) alono
falled to pre'duo any sipnificant results, This is almost in
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agrecrent with the Eindings o£ Sayaswat (1974) who foupd
adverse effect oﬁ nitrogen appl:l.cation on tm oll cantonit
of gingere It ¢an boe attribute:-d that H(Urea) night havg
irproved the cther censt!.tuents such as s;.amh, protaoin cta.
‘thereby the roduction in the oleoresin contcnt waa cansed,
wheress, Plenofix might hsve stimmleted the production: of
oleoresin. fl‘tiié' stimlatién may show Alffecentiol 'mspnnse
" in @ifferent vorictics end further it con be propumed that
the dttack of scale insects and the rhiacm:z rot nmight have

| eﬁve:nely affected the oleoxeein content: :Ln the cu,so of
Thinladium (V J. |

Oleoresin Produ _ e basise:  Vardcty V

(taran) rccorﬂeé the ma:':l:mm clecrasin proguction wid V 4

| (Fhinloddun) the minimum. In the cosc of subeplot troatEents
the oléo:es*in- #zcﬁucﬁon wao maximum £or trestment Te {Urea
2% + Pl‘anofis_ 400 prm) o Ty invariably had ilower oa.eozésin
'c:mtem on hectape bagls alsc. Voriation existed alco in the
olmresin production ‘with the ultimate p!.ct ievols .

'Iheae obsowations (Tab..e t&a. 21) shewea thot the
Glooresin pra&uction on hecters baols was more thon -thot
reported by myraldgharen (1974), who recorded oleozcoln
pveﬁt.ction of the variety Rio-ﬂe-aane:iro 35 2058 Ega/hRe
Paran 194.3 Kg of/ha, China 173.2 Kge/ha, Sierpa loong 472.28g.
/he and 'Ihin);aéiium 134.0 Kg./i‘xé. In this present otudy the
varicties exéept RiO=da=Ianedxro prdclut:.eﬁ moZe than caéuble

¢

i
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oleoresin. However, v&riety Maran was the bost to produce
more oleoresin folloved by Ricw-dewlaneiro ond the applicde
ti@n of Urea 2% + Plerofix have furt:he: 1n£luenced tha

oleoresin productian aleo.

Cryde ¢ibre c_c,gg&gt of Rhizome: The Vaz:::iéty Va
(Rio-de-u?uneiml aceounted the maximun crude fibre cmtort
whille V, (!ﬁamn) waa having the leost value and oﬁw
varieties mmn:inaﬂ in betweon the Woe T, {Urea .1.?:- % Flanof.’ax
400 ppm) . accounted the adnimm, while 13 and T, ma tho
maximm erude fibre content. .

The data ehcwed that (Table 22) thore was @ifforonce -
emong the vorieties and the applicution of chemicals have

. also had some effect on the £ibre céntent.

‘The difference on cm&a f£ibre content bcméaa varieﬁies
have heen reported by various vorkerss Thus Kanmmen ond ledr
{1965) reported the fibre content Of Rio-&eﬂ-anciio ag 5,1§%
and Chind as. 3.43%. Thomes (19266) recorded the somm cquantity
of £ibre content for these varietdes., whoreas, lotngojen
ot al. (1972) recoxded tz&gizer éorcentaga of crude f£ibre
c‘on'tent with China (9,00%), RicedeeJaneiro (7.14:), 'Eh&hladium
{9460%) and Maxan (6+16%) and found that.crude £ibre content
1mreaaea with maturity. Iswic ¢t al, (1972) reportad still
bigher crude fibre content ©f Oel% with Rigede~Jontircs
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Increesed crwdie £ibre content in the advanced maturity
ptage wag recc:deﬂ by Jogi et _L {1972} wh.i.lea Mathas. and
Prakash (1972) repoxted that vaziet.tw péroducing h:l.gtwr
yic;d possessed the max:i.ng.m £ibre contents mmliémamn
{1974) reported the crude £ibrc content of the varions
varietics like, Ricede~Janeizo 6.77%, Chino 6.52%, Sicrra
laone 5.16%, Thinladium 6,73 and ﬁa:an 5eG07%e

The applicotion of Planofix at 400 ppm or Planofix
200 ppui + Urea 2% seancd to htve reduced the £ibre content

of the rhizome iz general,
(‘:ozrelation stud.tes

Yield an Wn Correlotion coafficient
Worked on yleld and varlous growth ::‘hara:ctets showed no
" pignificant relstionship. And the yleld and leaf orca in the
£inal stage of growth shovwed a nagative correlaticn{cble 23).

Pillei (1973) xeported thot plant height and loof
nurbeor werc ascoclated with yield,, Assoleation oE-quamw-
tive char‘.ct.ers oh yiled has been reported in elcphant yarn
as stoted by Shanpugem and Thamburaj( 1974). Thay ﬁounﬁ the
corzelation of numbor of leaves and g"ﬂ.th of tubers m.th
t:he total yield of yarm. .

The nonesignificant assoc:l.r;zticx_z of growth él'm:rcqtoxs
night be due to the £ ollowing. For exch variety therc might
ke the cpt:l.tmm height, tiller nunber, ttucimess of pacudoatem
deaf nurber ane lenf arca for the optimm or mimm vield.
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The veriation in these chagracters may lead to the mz:lgti@n
in the yield alge. About the tillering, the type of tiilore
ing obout leaf charactors, position (leag angle), longth

of lenf etes are more important £octors wﬁich aﬁfeét tho
photesynthetic efficiency and there by more influcngo on
-tba £inal yvield, In the present study a3 thé chandcals ore
applicd at a8 later stage of development thelr effect 1o more
prrounced on the yield than oh growth, That might also lead
to show the 'non.-mignificant assmétion of vield andgrovth
chapacters e ’ | '

Olecoresin ond Crude fibres The correlatiorn studics
botwecn these chexacters rewealed that thoy are negatively
corrolatats.

This is in agreerent vith the opinion of Maralidhoran
(1972), who felt that these charecters cenndt bg conoddered
ag mrrelate;ﬁ because varietics vhich produced hich poge
contage of oleoreém also have high as vell as low pogeonte
ages of c::ucie fibre, Whoreas, Mathal and Prakesh (1972) have

ckoerved that the correlation of these chorscters are turc.




CHAPTER V

SUMMARY & CONCLUSION



STMMARY AND CORCLUSION

The preccot invastigation entitled "Studiaes on the
effect oi foliar eppiication of Urea and Flanofix on the grouth,
yvield amiquaslity of ginger verleties (Z2ingiber officinslae
‘Roscoa)* was undortakn at the Horticultural Resssrch Station,
Departaent of Hortdcultura, Orissa University of Agriculture
am® Technology, Dhubphoowars Orissa, during 197475,

Ths experinont was laid out in split piot design. The
five ginger varlistion viZe, China Wl" Maren (Vzh
Ric=ds~Janeiro (Vy), Thinledium (V,) end Sierra Isone (vg) were
allocted to the moia @Egﬁsq; The chenical treatments 7 1
(Control = wetercpzcyl, T, (Uma 3R), T, (Flamofix 200 ppm),

T4 (Uren 2% + Plonofix 200 pem), Ty (Planofix 400 ppn) and

7, (Uraa 2% + Mancfiyg 400 ppw) wore alloted to the subwplota,
The siubeplot trestrpois were applied once as follar gpray, on
giGger varigtion on tho 125th day after planting.

' The main objcot of this expariment was to aszsess ard
comrare the effect of glingle ag well as mixed applicaéioh of
Urea and ?lanéfi;: o the growth, yials and quality of the
various ginger varictics included in this experiment. The
salient £1nﬁ£§gs; of tho cyperiment are sumarlscd and
presented belows |

(1) Germination « The gingor verietics Maran (vz)
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and Thinladiunm t’%} rocorded significantly higher % of
-garmination wer Nloo=Tanaled (vs');-' China ivlj and
Slarra Isone WS)".’

(2) Haight of tho DPlsnt ¢ In the early stages Of growth
{upto 120th d&) Momuas sligx;ificant dlffarence batwecn the

varietien on lMoar growth, whe;:eas application of tho
chemicals expesioily Uzﬁa 2% + Planocfix 400 ppn (TE'J. Plonofix
200 ppm (Ty), Flanofin 400 ppm (Tg) and Urea 2% + Planofix
200 ppm (Té) infiuctad tha linear growth then Urea 2% ('I‘z)
slone, Thinzladiun {V,) and Maran (V.) were slgnificantly
more linear than wvoy varie-ies at ~he final stages ef

growthe

(3} thicknonn 12 ¢he mein Peawiosten 3 The varleties
expressed tholr @iifcronco from the very early stage of growth.
At 150th day of plonting the cffects wers much more pmeunﬁeﬂ
due o the applicatlonof the cheuicals (subeplot treatmnts);
Maran w‘zi was oioniftcamtly superior €5 all othep varietles
at the 180th dg{ oftoy plantinge ALl treatments esecept
Uréa 2% {’::'3) alone poconded significant values. The treatment _
combinations Urch 5 with Planofin ghowed more influence than
the gingle spplicobions.

/
7 & Ko gignificant

. Aifferenca was noticed ot the initlial stage of dave!.ozmem:'

batweon varieiics. Dut al guccessive stages of grath ,
pronouncesd difforenocn woras cotained beiveen the variecios.
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Tha subeplot txxitmontg did not produce sigrificant differences |
in tilier prodicticn. Amorg the varieticas Rio-de-Janeizo WS)
and sierra Icouq {(Vy) usra significantly superior in tiller
yroamticn; | ' |

(5) Humbop of foowas por alus

» 3 The leaf production 4n
varieties Riowdc=donodero (v'al and Sicrra Tecne (V.) wore
‘significantly owaorior to all other varietiés. Tho subeplot
trontaents -:E@Elg& £o produce any significant pesuite in leaf
productions

(<) ,g_a_gg_m ¢ TMmre vas no significant diﬁfcereme in.
1oaf arez botiooh tho give varieties of ginger in the £inal
stoge »f gmtm t?amt traatmants with _trzaa &% ('ra). Uprag 2% +
Pronoflx 200 z:s}:“* (‘:?@? and Urea ¢ + Planofix 400 ppm (%)
however profucad cimmiflcantly more laaf srea than controle

(‘7) Inctdonon of ghirons rot sttack)  Veriety Maran (vzi
wes sionificantiy cuposior with regards 0 the toloramae to
_zhizome rot, China !Vli wag the most éf?actea ong than the
other verietioos S0 cabe=plot treatentg did not produccd any
pionificant rooiitos ‘ _
:_Sogle dngect attack @ Maran i\?al is

(3) Zneidor _
the least offcciod voricty whtle, Thinladium (V,) s the

mextenm aﬂfeci;:gﬂ oay  Tho gubeplot traeatments did not show

atw sigonificant dIfczonce in this r:eﬁaz-d.
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OF 3y t Thomah the varieties 4id nst -
ghow any o g*zi%ﬁgmt digferenca in yisld, tha varisty
Rto-da-amim W33 secordeld tha meximun yleld followed by
Chins (V ), Mazan (V Yo ‘darra toone (Vg) ard Thinledium W4) .
Thus Fhinlzdivn {V,) woo the pooreost gmong the varieticg. The
f'ub-plot troatnones pzoduced significantly better yiclds than
cantm!_.. But the cocbinations of Urea and Slano€ix especially
Uroa 2% + 55;19& nir: &0D pom ('i‘sl ware bettor than the .ﬂin\zle
application of o opove chenic'als.

e t There was no significant

. (30) ¥oligan of feach
influenze of varictlios and subaplot tyeatments on thig
charagters Hsyovory € vardety Chine (V) had the maxumm
volums snd ?1;3,."531 (V) the mindmun,

(11) spooific ao ¢ The verieties and subeplct
 greatments did not dhow any slgnificant difference on this
charsciar s180, iouovor, the control recorded the magximum
specific gravity onl Urca 2% + Planafix 400 ppm (Tg) rocopded -

the minimuw s"*r:ai.’ tio gravitys

(12} Reawory of arv' ginger ¢ verleties Sterra Yeons

(V ) and Maran (v.; zocorded significently higher percent of
roccv-ary oF :iry g‘?fafjcr than the other varieties aml
RicwIowd **mim {VJ had the least valua, Control recorded

the maoxioum pawg,.ma_;“: &f rocovery & dry ginger over =11 othar
suc~plot treataniin, and ithe tr@atmant combination with
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Uraa 2% + Plannfin 400 ppm ('1‘6) recordaed the minimun valua.

(13) Drv_gindor production par hoctare 1 Though tho
var;.atxsa Maven W,,? rosoxded the max!.m dry gingor and
riowdc~Jatlro WQP £ mintmun dzzy gingar per hectare, thora
wes no aigpificnrnt dlfference babtweon the varlietiss iv this
ragard. Amony tho mibeplot treatments control recorded the

minimm producti-n o8 Jxy ginger snd Urea 2% ('1‘2) =0d itp
combinations prodxed wslmun dey ginger on hootare bogis,
Sxcept Plansfls 420 :r_ﬂ ('?.’ } a1l othar treatments ware
as_gnificpntly Lt Chan the contrsl in this rsgard,

(143 Welgnt 2055 gueing EYOrsg2 ' The varioty

Pio-"enda;‘zef.':o {JGEI gooorded the naximum and Maran (Vzi the
minimn waight l=2an Saping storzaay It is further Dserved
that the Marah &*;?3), uz;:? cignificently 'superior in storage to
Riom=de~Tanzizo i.v 3 o) Sierra leona {v:) v recording the
least value of wOigidh 10535« Aong tho sube=plot troatments no
slgniient inluonee ware netdesdy  However, Urca 2% (T,)
racoraei the maicun wodght loss and Urea 2% + Planofiw

4C0 ppm (Tﬁ) oeordad the nindngn weight Joss thas the combe
logtion of Urecs ol Flonoilix in the shove concentration is
gupericr in rcducing the weight 1o8se There was o Afferent-

12} racponse SIOGY Tho vardeties in thip regarad,

(18) W@n duping sto-gam ¢ Among the varioties
Maran (Vz) rocrdad OB oindoan voltima lazs whoreas,
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Riowdo-Jenelra (Vy) hod the naxdwun values which waxo
siqm.‘.icgntly difforcnte Tha subeplot treatments did not
indlcate any AISEenonco gnong thenselves but the interaction
- between chentenlo with tho Va:ﬁat? wers gignificant, Thus
Vs %o Fecorded e mazloun veluns ioss ond Vg Ty Ith»e mindrum

amongy the varmioty, chduleals interaction,

(16) M@W t The varieties Thinlediun
(vﬁ) end Slerra }:com (vS) racorded significantly maximm dae
mage then othor vorlctloss The miBAmMIN danage wao noticed
with the varioty llaren (Vy)sy Tho dimage 1logs was maximun
with the Uraa 3 (9} ool miniwaw uith the miwed epplications
of Urea 2% + m‘amﬁi:u:, "I'm interg;:tton betwaan variatios ond
gubenlct trastnants ghowed ths éﬁ'fiaranuél response 'of
éifforant varictico. Thus, V, Ty recordad the maxlmun dawge
and \}2 Ty, Practicolly no demsg® wos noticed. |

: Among the various
varietisg Rioe(O=-Jamiio (v3 ) recorded significontly m.gmﬁ: .
percent & olooracin o ﬂum;ﬁiu@x the lowest. The subwplot
treatmonts gucmt oo 28 (z'z) sigﬁs.fmantay ircressed the
recovery &£ olomouin ovor controls Howaver, the Urca 2¥ +
Flanofiz 400 pmy oﬂ."::ﬁk combination produced maximum rozovery
of sleorea&%a hon odlne t&safnems‘. among thoe vartetﬁr,
chemizal cqrhsz-‘;i@gm Vy T recorded the msxi.rmr\ parcontego

of olescEmin.
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Maran (V) rmlozfadli ¢ho aﬁzﬁmm oleczasin p.fl'biﬁﬂction per
nectars eM significantly superior ¢5 Thinladfun (V,) which
wan lweét- Riowmgamim (13’3) end .Ghina Wl’ ife;a aleo
significantly bottcz Chon Thinladfun (V,)e The sub=-plot
trestments exwsopl Uzca 2% (Tg,) recordsd significantly higher
oleoresif prm’ﬁﬁtio&l emor conteol (7T,) and uroa 2% ¥
Plenafix 400 0 ( %) profuced the noximm production of
oleorasin on hotitops boodse Ansng the varietias, subeplot
intoractions, Vo i"G rocorded the maxtwmm valus and V, T
recordsd tha winizgn volve showing the differontial regponge
of tha vardetics o By oubwplot troatmentse

Rio=de-Janeiro {2 coconnted tha magimun crude £ibre %

. wheress Hazas (V) rocorded the minimun peroentages bmong
the subsplst trontnoabo Ures 51 + Plonofix 400- pEm (Tai |
recied the afvicns value of crude £ibre %. S’uri:her Vo T
réccrdad the nu:&m} crude £ibre content and Vo, Tg and Vg T
produced lowar peroontage of cruds fibre,

$ Tho correlation stuilog
with vield m gmn.h charscters and oleorsesin and crudo

fibre content 440 u:ft ahow 1114 siqns.ﬁcant; inferenco.



Ho incempatibllicy svaptons wers noted due to tho
applisation of Urca and Flensidz.

CONCLISTON

‘From @ pindics 4t 1s evident that. the varlety
Maran Wg_} i cuporior in wogt of the charactors .
ci:uﬁl.aﬁ, thion vardoeies Rio=lda=Janeliro, ch!.na‘ minadivm
and Slerra Ioonos IMang the cub=plot treatmwents Urea 2% +
Flanofiz 400 po: hovo shown better effcct than others
ghowing ito ouncelozity over other chenical treatronts.
o for countreial cultivation under local conditions sre
lconcamri tho vagloty Maran can be raconrended with the
use of Urea 23 ¥ Flonofix 400 ppm £0linr apray. ‘However,
tha exporiwat iy he repsated for confiraing the msults
geported in Wiy inves: igations '

w3000 3™
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yror (=) % 92,08 L |
Subsplota (&) & 85.35 5436%% . 240 341
V 2 T intersselen 20 727 06 178 236
Srror ) 55 12,95 |
Suhe for émgtma’;:m - 09279,
Tea 8% Q.e?sﬁ b fa v . . 2!63

=% {ndicctes odgnlficent &3 % and 1% levels.




ABLIOIS O VARIATSS TABIE 3, HFEIGHT OF PLANTS

Source EXN “Days “SFear Lanting ‘_
: S O N ST W - N
B ) ; ;zm w‘:- Tue § Fese § &ma’ =y g&m. e Ee %Almﬁ“" 5 ___12?1‘;"%'.@.; Stve
Replication 2. 54,33 134 24.43 ed9 0,39 1.9 63430 1e17 5261 2,50 S6.5€ 1.31
_ Main Plots (V) ¢ 88,72 | 1457 105,35 3,76 23,17 4.82% 198,21 3.67 199.93 4.f‘3ﬂ 177,47 §a33%
Error (a) 8 35,17 49,53 4217 54,04 e5,3t O AzoR -
Subsplots (t) 5 5,04 2.1 37026 2042 26035 1a26 35,50 1e22 106,51 3.0ITR162.83 S.6w¢
vt :I.ntor#:tion 2 3230  1e1% 1707 1s81 27434 1a31 28435 0,97 41.3% L7 37,45 131
Error (b) £0 23,73 22,31 054 29,06 27292 205,67

® indtenion ulrmiﬁcam: at 5% lewval
*% {ndidstos pignlficant at 5% and 1% 2evel



{3}

ARRINSIS OF ViDIVTE TARIS 4, THIDENESS O MAIN FSEWOSIEM

GRS 2 e —
Scurce 1 D5 x : Days after planting :
: | ¥ " :
H 3 - 30 ¥ 60 E S
: . 'y s S . . T . v ': v e
: ‘: z.-.ﬁfiin s Yalus :,1 Mo 3, :Fo vailue 5 M5 :Fs TSI
H . . : P 3 3 _
Replication 2 @0 0,608  0,0167  5.387 0,01 288
HMain Plots (V) 4 3eZFIT  IR.09%®  0,0718  23.16%* = 0,096 16,277
Error (b) s Qo33 . 00033 0.0089
Subeplots {t) 5 G808 0e2 | 00016 0.67  0,0024 = 9,82
v x t intersctiosn 20 Q508 026 L0504 12 00,0033 1.2
Error (b} €0 P OITO 0.2024 0,0026 ]
SeBs for Main plots ‘ 0.013¢ 001303 0,01 733
CoDe at 0s05% level Ce043 Ce0dz | QG5

*& gndicates significyos ot 55 and 1 lowl




{£)

AMAINSYS G VA INMEE TARLE 4, TRICKIESS OF MAIN ISEUDOSTEM {Conta,)

X - . ) .
Source eFo L L Bzye - after planting
3 . ¥ Y e
H e T SJvnium 1 Hefis S F.value}  MeBe § Fe vELHO
3 : SR AR S -2 S T~
Replication 2 G037 0850 1 0.0013 0,25 0.0015 0. %3
Main plots (v) & TuTED SZu16% D.3013 | 19.43%* ©C,1080 BEY-R- L
Ercee (a) 8 Q.0063 ~ 0,0052 0,0057
Subeplots (t) 5 Qa2 0,815 ° 00,0086 2.07 00122 Tl 28%
v x ¢ interaction 28 LLBO32 ledd GeD035 ~ 120 0,0072 . B 50
Error (b) 53 | G027 93,0027 0.0216
S.Be for main plotgc ‘ Oe1%36 0,01673
0,054

CeDe at Q. 05% level DR
* indicaten signific-n: nk 5% level

** indicates significant ot 5% and 1% level



(L2
AMRLEGLT W UARIAMCE TABIE 8, TILIER NUHEERGALWD

|

Source % TeLs ii - }  Days sfter planting | )
e 1 — i R
| ! i I Tewaloe 3 om, 3
, :‘g ; Y -i ° 3 &l‘u _"E 3 MeSa i IF.VQI“& f M.E,s :5 F.W;w
Replicstion 2 2,58 6,80 0,185 .‘o.z;g T 72 2,37
Maln Flotg (w) ¥ ) v IR 22 L 145 £,072 G221 23,55 12, Fo%
Beroe (bl 8 e TS T BEE ' 193
Subeplocs (L) 5 o053 0,67 0,320 107 3475 213
v x t intergotion 20 Gu 89 Q64 De330 1.10 P20 1.3¥%
Brroe (b) e G077 Qe 209 e 7%
SeFe for maln piote Ce 139 DuB27
0:616 12.06%

CoD, a2t 0,058 lovel

= jrdicsres glonlflicant at 58 lsvel
*% ipaisstos SlpaiSlosst 2t 5% end T levsl




{6)
ANAIZBIS P VARINICE TABLE §, TILIER NIMBERS/CLIMP (Contd.)

source .{D;?; MW'T Drys after planting
H > 120 3 150 H 1
i H 120« | Fovalue .E YeBe | Povaloe § FeS. :
- i | - i : N AR
Replication s 2.72 8.59 2,72 0.69 8,028
Main plots (v} 3 S 285 FoOt® 94439 24.:5 1%.‘37 2 IY
Rrra (a) 8 G ol ' 3.99 S 4‘.6::1
Sib=plots (¢) g CoeTD 208 8,09 2.22 9,872
v x t interaction 20 8452 135 5,54 1e52 5,947
Error (b) 0 Te33 ' 2,64 ‘ 4544
S.B. for main plots © Da592 00464
CeDe at 0.,05% level 1433 1451

o Ingicates STt liant st 5% =ma 1R level



ANALYSIS OF VAITIARCE TASIE 6, IBAVES/CLIMP

(n

WY TN

$ dngicstes cigniflzant at 5% Jevel
as fndHeastns pignificont at 5% and 1% level

Souree 3 R ; Dayz after plauting

1 H 30 ¥ 60 : 7))

: h r - ' — v e

H E HeSe jFevalus. § MeS. | Tevalue ¢ eSe § Fevalue

TR, 4 =, £ | 3 ‘v

Replication 2z g 0,09 133,19 J.35 567218 T u3&
Main plots (v) 3 4,595 4o 1% 121,79 2,95 008, 2B 1L, TEYE
Error (a) - I8 1.043 41422 846,28
Sub=plots {t) 5 0,588 0.77 17.40 0.69 457,41 O.86%
v x t interacticn = De781 3 30,84 122 845,15 1430
Error (b} fa e TOS 25012 702,01
Sels £2r @eln plolE D0 238 e 388
C.D. at 0.05% lml Ga 77 prat P 1.3



(8}

AINTYOTY F VARTACE TADIE 6, LEAVES/CLMP (Contd.)

Source fﬁ.i‘. f o Dayg after planting
g 3 1 3 150 : 2
Fan - 4 - + SR
; | MaZ. { Fovalue } MeS. }Fevalus . M8 } Tyolne
3 . H i 3 - - . .
Replicaticn 2 GO603 . 569 6736,36 . 5,09  5384,56 3,91
Hain plots (v 4 10028464  9.02%  12843,70 8,66 1389737 D904
Error (a) 8 1355246 1322.0 150581 |
sub=plots (&) 5 347,86 0.4 857.06  0.66  1046.08 LGS
v X t interacticn ) 0463 0,95 1392,50 1.07 1373.54 1.3
Error (b) 50 IG 2789 1293_.60 205013 ]
SeEs for main plots Ba0k 8,57 04306
CeDe at 0,05% leval DGg 22 27.54 .’KLEBC}
** {ndicates sigelficon: ot 52 533 1% Iovel



AFAINOTS X VARIANCE TaniE 7 ISTS AUD DISEASES

{9)

Source S DeFos Soslo Ry .att:xc‘ic. ﬁﬁ 2arly suge of » ¢ Total ﬁﬁmi ?1%% "‘"“333 of
E {, g E:a‘:a Aovelop= ; rot s higry: ToveEle
P T T : : e R
-5 3. H.&M EMM'M ¥ -vskm
Replication 2 70787 238 32,36 Q.85 196498 1.1 2 TERED 1.0B
Main plots (v) 4 25is.13 | G.58% 00,75 D.7RY T 1008.91 S.71% 2 337587 §,90
Brror (@ ® 3215 71464 176.73 & 37867
Subwplots (8} S 427.67 - 155 - - - - € 273,78  2.09
v x t interaction 20 220,33 . (3588 - - - - 1T ISS5LI Tedl
Error (b) EC | 27D - - 31 130,62
Sela £Hr mein plots 4:0037 1,99 - 3233
Cole at 0,05% level s o 7 6450 10.21
* indicates aigmifisand ot 55 lsvel
*t  gndicates significan: o 93 and 1Y Yol .



{10)
ATATYOTS O VARIANCE TABIE g, YIEID OF RHIZTIE

e e B o — —

Ssurca POute b Plamt wiedd . Wet piot yield ...
§ § .. g Fovalus § HeSe 2 Fevalas -

Replicetlon 2 69%.44.  O.44 17295,01  _ Cedd

Main plots (v A 2832.45 1.51 70899,57 1.3

Error (a) o . 156024 35007.08

Sybeplot (&) : B 1525,51 82,372 38161.40 AP, B

v u & intervessics &k B2.77 1-.74- 1559..75 2,72

Ergor (b) . =y | 35,02 900466

E

i)
2

wd 2RAfeatse clos0isnme o 85X ond 1% lovels
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(12}

ATATYSTD P TARIAWSE TAULIE j0. STORAGE QUALITY
iy — - i .,
Source § L5 i am_;?t loss 3 ) mem: lces __i hamg:e |

H F iiafs 3 Tevalu 3. MiS. § Tavelue 1. Wil 3 Foopline

4 H 3 . - $ 2 —teme
Replication .2 2075 | 103 3296 0. 2¢ DL 4D " 2e 3%
¥ain plots (v P 1235, 232 £.17F 111,60 Se37# 5432.82  13.Togee
Rrroc (a) 8 Hor 53] 20,79 392,84
Subsplots () 5 354756 143 2566 ' 1.68 23961 - 2R
vzt intersction 20 30,350 2,20%%  §4.7 2627 1I60,7% - Bavet
Errer (b 50 17,953 © 17406 | 228,85

* Endionin & if“@:i

*e ISTRUETND %

isant st 5E level
slﬁf“va%'it it: TE and 35 levels



AmaIRATn T VARIANGE TARIE 11 OIEIRESIR CONIENT
- e g g
Scurce %B:ul’?« 1 Fecoyary of Olecresin E Gleorestin prodaction
: 3 ‘: ' ' . per hmtm'e - -
- ; ;— MeSe E F.ualue ! Hals Fa'l?-‘“ Jﬁ
Replica‘d.cfn el 0.,%9 1.C 1T, 72 9.93
Main plots iy} 8 16432 85,320 42544.05 2,88
grror (a) ' G 0,9 A0E05e17
Subeplot (&} g 3467 13e177% 19437.50 143057
v x ¢ intersciion X T 33 3,19 3569410 Qi FET
grror (b) | 55 0.6 | 1359, 27
e indisatcs lgdfcent at 5% iovel
*% imdizatos plofdiicant at 5% 1% levels



ARTERDIR IT

1, MERM TaRTE P Uil ”AT HEIGIT OBSERVED AT MONTHIY

THIERVALR

{a) Flont Badghs oo 30th day after planting (Unie Cma,)

v

¥y Yy 3 s Vg - Mean
Tz 22,83 73,07 21017 3117 20867 23,90
?3 0 258D 25200 . 39600 e 26453
‘1" 22,687 2293 23417 28,00 23.83 25, 0
T5 2500 2,07 24,00 23,00 24,33 25. 46
TG a3z 22, & 26,00 =%e33 244017 25,66
(conkes 13 F9,50 28,67 1717 28,67 24,33 22,87
Moan  ZheBB  D5+00  A2081  7e36 24400

() Plant heizh. op G3¢h day

afier plenting (Unit « Cms)

To 80 30,0 35,8 46,13 33,73 | 37,79
5’3 38,30 22a82 37.69 45,20 37,07 3932
T, 33,33 90,83 35,87 40,80 36,07 37,12
"'5 38,37 D067 3767 39,93 35,07 33,08
T 3,80 . 40,50 3753 19,27 3433 37.89
T A

(Condrol) 32427 4002 2520 4227 36,20 .11

Maan 3537 L5613 2Be61 42,23 35.41




{19}

(0} Plapr B=ian: oo 29th 3= afier planting (Unlt-Cmo.)

_vﬁ_

?3 2 v's \P‘ Vs HMean

Tz ‘5._6'_7. 813,37 41.87 R5.08 42,00 45,77
Tn §7460 45,00 46,07 55,20 4560  49.21
T4- 42,37 46 27 45,50 48,837 44,20 45,60
Ty 45,57 4707 40.47 46433 82,27 46,
Ts 45,40 51,80 44,87 £3,67 40,80 46,11
T

(Comproy) #9967 20453 3853 49,20 4213 44.09
Megn 42,51 473,45 44,40 50,82 43,00

() Fiant height on 120th day aftar planting {Unit«Cns)

T, 4353 L3e57 4567 50437 48.87 50,76
T3 3,13 52,00 53,40 $2447 54,27 54.65
T‘ 5@; ‘ﬂ 53. 53 ' 50¢27 57.53 500 87 52-52
Tg S0.5% G047 54433 51407 50,20  51.92
T 5153  BDOV 531440 5S¢ 27 48,13 52,88
L d

Compot} 45487 55.07 4420 55427 50,53  50.44

" Mean 4057 542,33 42,54 6,08 50.54

P




{i6)

(=} feight of Doy On 150th dny ofter plonting {(Unitwcand

e A v ’ A -t
1’2 : \?3 Vé Vs ) f‘;‘k,n

'i’g EDab0 STAPION £7.46 63416 1456 5354

Ty 82,35 57,09 06 o OO £8.73 55603 53,57
Ty 87680 TCa17 52,50 55,83 53467 50409
‘3:'6 Sgggﬁ ':'}:'36? 55003 6 2. G3 51 067 5’3; 55
‘c Ty 5 48,06 5503 45,083 S8486 52403 52616
entyol
Hogn Cte2P E e S B2e75 6034 E3s11
2, MEAN TARIZ PO 1T OUIINESS OF malll EEUSIFICM OBSIIWLD

AT MAWHIR T TG0

{a} Thisuans . o0 20 4 after planting {(UniceCmod,

Yy ., V3 ¥4 Ve  ptoan

4 3 Q. 583 E:‘& »,}3:3 @c 5 50 G.ﬁ lﬁ 0. 550 0. 5%

Ty Ca582 050 0593 0a636 0e533 Qe 593

‘1’5 0,551 {0 Tie 53 2,833 0583 CeG 6

T CoBE3 (Y03 0.280 D.BI6 0,500 0,589

Ty 0,550 Gy333  Ge533 D BES 0,600 0,603
{Contez2} :




ta”

() Thickness on COEY Gy sfter planting wnzt; - Cmg)

T

T, G638 O, 7F D648 Ce7E0  D.650 0,695
s SeBSS 0, T5% G543 0:758  0.870 0,702
T, Gu643 0,760  0u603 0796 0,660 0,702
Ty 5e670 GTR3 D¢ BaT23 0,870 0,716
s - 0s636 GBI 0857 2,723 0850 O 705

e

(Contreal) - .

Haan  CedS 370D 0,862 0,750 0,662

! .

(k) Thickness o SN doy afier planting  (Unit » Cme)

Vs Va ¥a V4 - Vg ¥can
T G, 710 PO 0.TI3  O0.046 0,738 0,778

Ty S758  CLOR2 G723 Ce833  0.763 0s798
0,750 D073 0773 0,790 0,780 0,787
T 0,753 G,910 03793 G816 0,750 0,804

T,  Oa72 0.0 0u7I8 04503 0,723 04905

Ty  GeTI6 016 06 0,850 04770  0.790
(Controll L

Mean 0,728 O.000 0,747 0,823 0,747

. . I




(1)

{8} Thickness o2 120:h dey afigr planting {UniteCms)

3

P
v

'f'a 0,74 0,025 02745 0,893 06760 0eB813
T3 04756 “:}Q?‘,‘&@.} G786 0886 06793 08326
Te 0,826 - 3,030 0.303 0,803 0,786 0820
TS Q4720 Ca O35 0830 Qe B36 0e773 0,832
‘-I‘-s Ge 733 T Q210 0,830 0,783 0851
Ty 0,762 ©.073 04733 0.566 0,800 0,826
{Control} | )
Mman 0,72 0.TE0 0,734 04587 0,782
(@} Tnickiess 3 00th dey efter platiing (Unit = Cma)
¥y Vo Vs A V¢  Mean
‘1‘2 Oy 720 e 000 Ga 776 D916 Qe 790 Ce 8345
TB 0, 558 (aTis5 0825 G B03 0.,8%0 0.671
'I.‘s D,528 2,873 2,823 G870 0826 Q075
Tﬁ D046 2873 043 0866 0,826 0L B850
Ty 0795 0005 0,743 0,970  0s810 0839
{Contzol) _
C.B22 G D03 O 318 D820

Mean

0,875




{10]

¥ MEAS

B
]
Pey

22

(=) Tiller rirdor on 30th day after planting

Mg TEVSE NUMENR/AS LD AT MIENHLY INTERVALS

Tz 1e 3? e ?‘) 1.67 1'.40 1. 73 1055
T3 1627 3273 1,67 1.27 1453 1.49
T, 157 3407 1483 1220 1660 141
TS 1620 K 1e60 1027 1.62 1.48
T 107 2453 1¢53 147 1460 1044
i T: y ¢ 253 1687 . 1433 1467 1439
oncEro
Haan 1622 1,05 158 3132 150

() Tiller nulos on G088 dsy sfter planidng

v N "173 Vs V‘% V5 Mean
T2 3093 207 4,%3 3267 453 . 4.11
TB 3.?3 2 g::_ d‘% 2.&3 4.07 3.33
T‘ 3,37 Galid 4313 313 400 71
Ty, 3a33 307 5:40 2487 4413 3,97
Ty .87  J.00 4,27 360 3,93 3,69
‘ Tl \ 3053 3.93 3087 3. 27 de 13 . 3075
Control?

Moofi 3469  3.00 4.49 3422 4413




126} ‘

By
(e} Tiliee ordoro on G0th day sfesr plsuting

?1 o ‘E?g ' VB . %’d B Vs- Moan
To 588 4D Dad? €473 9480 8,07
Ty 787 7993 1033 6,80 De80 8¢ 19
T, 6480  7.67 Ba73 6o2? Ba60 7+61
T’E’) T3 70 12413 7e13 Se47 858
; 720 Os1D 8,07 727 7480 7469
Ty 7413 TP, 7460 Ge27 7493 7.23
(Contral)
Msgs 7408 730 9439 6.53 3,67
(&) Tiller nudns on 123th day =fior planting
N Yy Y Vs Vs teen

BB 33,53 1307 013 15.47 11.40

T2

T3 10027  30.93 14,77 0040 13013 11e28

Ty 8.67 3,03 1280 2,53 11,87  10.44

Tg, D427 10: 40 16,80 993 13,07 11,45

T 9,33 3190 12413 10640 11,67 10,95

Ty 0,67 3D 8,47 9,07 11,47 977
{Control}

Moan  De2B 10,50 13409 438 12011




{212

(8 THile nmmboon on 158th day efter plantimg

\f Vg Va Y&« Y5 mvem
Ts 1. 1367 16,60 0.47  15.53 12,89
*§ TeE0 a3 1673 3047 15.07 12,04
Te 1407 1095 19.40 11432 13,67 13,84
: 18, 27 1007 13,20 11013 13,53 1204

T4 857 12,07 13468 8 JED 13440 11.06

Boan <595 12.32 16,96 10,41 1450

4, HiBall AR PO OV MEERGATIMP AT MONTHRIV INTERVALS

(s} Ioaf nuthors of S0th Ss7 aftor Bizating

T, 700 80 7467 7633 7633 746
T, 733 B 5,67 6,00 7033 7046
Tg 7233 T3 8,09 Be67 8,00 7.46
T, Ta00 %33 509 §467  Te67 7453
Ty ToB7 2433 7533 6_._§7 7;33 746
Ty nEm 7l 7,33 6.67 © 633 6499
(Contzsll o L
Maan  7.27 T2 80D 6.65 7433




(b)

| -

()

miEborn on O0th day afidr planting

(c) 1a

oo O

3

3 o3 e mri

)
{
[*]
I:lhl-
™ e
K4

Vs Ve Vg Moan
35483 26493 29460 272 16
, 3Ge 27 2700 31,00 27.67
D257 27,2 3193 2e34
40,47 26,403 29427 29465
'2?:4@ 2‘4.' 10 29.53 27.55
74460 23,07 25,67 He76
31.58 D72 22267
Trh Az after Dlonting
Vg V4 Vs  Mean
130,08 63450 111,60 93,31
104,73 67:.37 122483 87,85
125, 23 72433 119.50 52427
164,53 85,80 8653 94,61
ST &5 7357 6667 8643
23,27 77.87 3353 79.85%
13?152 6374 104,33




b

!
(@) tmef mudcro12th da fter planting

.‘J

vi ’L_ Vs a v5 Menn
Tg 155,33 = B3e47 138,07 121,31
Ty 135,80 92,17 14767 115,66
7, 160,40 96433 148,87 121,04
™ 350,00 8250 142,67 148,85
2, 139,13 97447  128.33 113,27
b 12003 107,67 114,07 110,62
(Conryall y e
ﬂagn 92;53{1195 23 385,55 95,32 135,78

o

(o) Tmaf pd=0 O 150th Aoy after planting
f' - T .

v U Vs Vs Vs mosn
-rg" 12!3 $97.57 16787 13257 175,27  147.73
Ty xfa 150,37 155453 10330 185490 142,72

N
o 187 17.73 177,76 12713 176.43 143,98
o 7/6@ 33773 280453 125460 150,03 15697

H * .
T, LEY 300,00 148487 126,50 163433 144,24
T, Lm 135,03 14330 132630 100473 133466
e
.-:w--s—,"-‘_ = -
BMean tfé;iz 190,43 i73:87  1324.68 162:44






