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INTRODUCRION \

Hovrsogyvom ia ex*&naivel; oultivated in
South Indis, espooinlly in Hyaore, Andhro and YMedrns

Bintos. It da known as 5 pody nan's pulse crop.

C A govere disecse charasterised by
moanic mottling wne ohoerved ab the Agriouitursl
$ollege | m. ‘glmyﬁz&i, Gaing 1355«‘66. A mv&rw
of The relevant literature revesled that o novale of
Jollchos bhifiomns bad been veported Erom Emabfay m&m
by Uppal {(1931) who also obzerved about 25 per cent
. aoed irmquiammn of the disonne. Iater, Cnpooy and
Yavoe (1@&5) in tiwir atudios on Aouble bean yeilow
mosale virus showed that the mossie of Doliches gggmmq
was sotuslly coused b;v the shove virus. They g&m
%nﬂiuﬁ *ﬂm nodes of trmmis i::m ond hont mﬁg@ of
e;m ﬂms{ A vimg di.samae of Phnseolus auronsy was
_subsequently. m&%@:&?‘%ﬁ by Rardani (1960) who obascwved
Deddchos bhifloxus as an additional host of the vivus,
He, however, considersd 4t %0 be dietinet from donble
besn yellow woonie virus, becouse of the a1ffevence in
host ronge, eventhough, the methods of $vrensmission of
both the disenmes were sinllar,. 'J / ‘



$inoe two distinet viruses ave known to
8 bifloruz in two Aifferent
atotes of Indin, it wan. thought worthwhile %o inveatigote

cause nosnie disease of Dolic

the mosale of the nbove plant ohsexved in this aves in
regerd 1o the modes of tranmmisnion as well ss host range
with a view b determing the idevdtity of he oousal
vizus, |

1% 4o mm thnk infeotion nlbers the
host metabolisa %o a canaim@&uhle axtont. Variatlons in

‘ :} amr%ahgarrﬁa and n&%rﬁgen ﬂaﬁtania ars c@ammnly noded

in dieensed plants which ul%imnﬁaly tell on the O/N
ratlo. An ﬁt%emat is thex-fore aaﬂe %0 é@taxminc the
vex%ﬁntitu which the s»rhnﬁyﬁx&%e ﬁnﬂ niﬁrﬂgen esndents
of the horacgrrn planﬁ ave affectsd ez n vasult of
infeotion. ' o



REVIEW OF LITERATURE



REVIRY OF LITERATURE

.zwaﬁqwaky (?8%?} fira% rap@w%aﬁ o mogsic
dizense of h@mneﬁw@m K&s&im§ Sﬁnga_%hen a nunber of
vizus diseases of legusinaceous oxop plents have been
reported Lrom vamiaaswyﬁx%m of %&e wéx&é; In Indis,
vivug diseases have been roported on double bean, 1limae-
hé&n,'fr@nak'%@an, indisn bean, pes, cowpeay chinese

SAYSON, hoveosram 6%a.

Uppal (1931) veporied e mossic discsse of

Dolichos biflowus in the evebwhile Bombay Stute, resemble

ing bean (ﬁhﬁaaﬁlﬁ&;gﬁégﬁggg,ﬁ‘maﬁaie and ehavnoberised
by ﬁh&@rﬁ@igg'eiaariﬁg of veing, hlig%&riﬂg~§ﬁ§ downward
oupping of Yhe trifolinte lenves, shedding of ﬁlawe#g end
‘extenpive gﬁ@?ﬁiﬁ&y of the pods.. Eh@ disense waa rep@?%eﬁ
%0 be very serious én& goenernlly prevalont in the Bombey
ﬁx&&i&éma& and was of lode found bo @e'eguaing henvy
ﬁﬁmaga 0 Ioddehos dableb in Qujaﬁgﬁ; ﬁéﬁ@@ﬁ.& Verma

. 1948) remerked that this disesse hap sines been shown

- to be QR&&@&.E@V@KQ Bime ?ﬁrug which gff@eﬁé the ‘
Vﬂ@aﬁl@ bean plants. In their studies on yellow mosaie

of Phagseolus lungbue they obzexved thet spart from

B.biflorug the dlgense eonld be Yrensmitied to



Phnaeolus limensiss P.vnlgaviss E.gureus, md Gmnmvalig
anqiformiﬂ by axbtificial iﬂ@@uintion. 'They namned the
vizag as double besn yellow mosnic viwms. Nariani( 1960)
while working 0ﬁ1§811QW'm@@ﬁia of Fhoseolus surens

obaorved thot the élseaen aould be tvuzq itked to

e

D.bhiflorus, leamnvmax, 2, 1q&h1r0vdez Zeneonitifoliug
and g.aaﬁﬁifﬁlfus by the ngerey of white-fly,
%emiaim Inbhaci. He naned the dizesnse as yellow wmogaic of

Zheseolus sureus.

SRR b ST Bz S

Insechk %rﬁnamissiena

Kirkpetrick (1930) while evpm‘imca"ming with
cotton lenf mur&‘v%wua reporyed for the Pirst time thatb
plent virusea eould be Srenenitted by white~flies. So‘
far, 2ix specics of Whiﬁe~£§icg (four belﬂﬂgiﬂg %a the
Genus Bﬁﬁi&iﬂ.@ﬁﬁ.ﬁﬁ@ ench to Aleuroesnthug and
ﬁéiéieugaﬁes) avre known t0 ool B2 vaeﬁérﬁ of piend
vimses. Ascording o Varma {195@) twenty thyee virus_
diseuses of plenits ave nown 40 be twﬁﬁsmi%ﬁeﬁ by white-
flleg, out of which, ot Lesst 12 have been reported Trom
India. Yellow vein moonic of bhindi, essseva mosaio,
%ébﬁcec leaf curd, tomato lewf ocurl, dovwble beasn yellow
mosaic and mbaéi@_of Qg;gggggiggggggyaye somé of the
iopoybant plant virug disenses that ave known to be

transmitted by the sgency of white—fliea in Indin.
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ViwuawVﬁcﬁer réi%ﬁmaﬂahi@a hﬁva been

investigated iny mn‘a few onpes pf.wh1%ﬁ~f1y Trenzmitied
plant vime ﬁliser“eaa Varma {1952) while working on |
yellow vein mosnic of bhindl obsexved that in order-to
produge 100 per cent imfgeﬁien.aﬁ leszst 10 white-flien
are necessary. The above suwthor (1962) reporbed that
wille single white~fly is sble to trunsuit the virus,
g&emtér trengmlssion occurred by using a large nmber,

The viyus esucing yellow vein mossie of pumpkin could be ,

sequired by its veetor, Bokzboel within a feeding period
of 15 minutes {Amonyumous, 1954). Bird (1957) reported
CHhat B.inbacl required & periecd of two hours to acquire
~the virus causing moseie of Jabrophs gossyplfelin,

Vasmas (1962} .rep@?%@a,%haﬁ the miﬁimﬁm-%im@ required

by white-flies for acquisition of the virus of yellow
voin nosndie of bhindi is in the neighbourheoed of 30 minubess
%hé prvpur%ian of iﬁs@eﬁs thut boonme infeg%ive increased
with inorensing time on infected plants. Though
viruliferous whilte~flies crm tranamit in ns shord
'aff@eﬂing'inﬁerﬁﬁl aa:10 minubes wost requive Longer
period. He forther reported that in the majorilty of the
viruses tramsmitied by white-flies, s minimum incubation
period in thely vectowrs is nscensary, which varied
bebween 2-8 hours. Bawdon (?@53)'3@@%@& that in whitcs

flies there is a latent perded of fow hours 4o o doy



o mawe heﬂween a&q&zwiﬂ@ nnd becﬂming able o Brwn@m¢%
\%%e_vmrQSQ V&zma €1955) veported that white-flies fed
on yellow vein ma@aia affected bhindi unus foy 1 -24
hours remained infective for life. He, however, atobed
that the peraistence of infoctivity depended on the

“%%ion 08 feeding,
,$@a&_ﬁrmngmigmicn.

of %ﬁ@‘sevpral hundweds of plant viius
diseunes ﬁhot ‘hewe been ﬁ@ﬁﬁﬁLbC§ a0 ?nr, only 8 few
have been shown to be frao nﬁmi*%@@ shyough peolds., In
~nest of thase cases, the pevcentage of seed transmission

Do hpen Pound 6 be ra%n@r 19w»

Seed &r@nsm inosion seens o be charse sterdstic
"of most of % the vimuses affceting legnminmoeous plonks and
the common heon mopnie furnishes the best known oxomple
of the above, Hellintoek (1917) and Reddick and

5“awar* (1919) reported that been mosaic virus will he
Prensmitied throagh the secds of ?hgse@lug valgoyvisa and
E.lunstug. Dicksen (1922) observed seed wnanlssion in
crops Like ggggg_saxiyumgerifeliumfnrmtanse

L.hybridun end Belilotus mibs. Sinil iley findings have

been reported by Kendyick ond Gardner {1924) in

soyibeans end Ogilvic (1924) in string beans. Recicot(1930)



Pound thab 55 percent of the aecds of B,yulgemie

colleoted fyom a mosalc affected orop hud virvas in ‘them,
Neison (1932) weported }3#59 per cent infection throngh

. ~ the seeds of ,I:_’,mlge%zrim’ Uppel (1931) veporied 25 pexr

egn% geeﬁ‘§ransm%asi§n in the mosgie dlgecne of

Do bifiomms. Haﬁavar, Uepoor ond Varma (1948) who showed
this disense %o %eueanse& ny ﬂbﬁble he&n yalicw mosnie
vzrua could not chow the evidence of seed transnission
of ‘the ﬁiaease w&%h 472 double besn seeds gollected

fron disensed plants, Snyder (1942) raportied that
aspa¥oens bean vifaa will ﬁe trensmitted throush the sesd
{0 the extent of 37 per cent. Toolitile and Jones (1925),
»hnweV@m, failed %o zet evmaéne@-of ssaﬁf%ransmiasion in
pea mosaic., Sinmilavly Plerce (1934) found that bean
mosaie v%maé 2 was not seed-horne though besn mosnic viyua
1 wgs seed-horne. -

. -Nelson (1932) observed thut in an infected
plent 0f R.yulgirle the same pod might contain infected
as well as virus free seeds ond ﬁhetvﬁrbpar%ien of
imfucﬁe& seeds aegen&ed on the time of infeetimn of ‘the
plants by the virua, Tajardo (193@) obaerved thet the
gaount of seed transmission aependeﬂ upon the sexsony

duration and oge of the erops The percentnge of seed



trensuission wae less In enrly varictles md those )
affected in bloom. Hawvvison (1935) observed thot pods
fa?méé early'cqulﬁ %ranﬁmi% the uosale disense of beans
0 o lorger proporiion of the seed ﬁuriﬁg $he firgt

19 doys from the date of flowering than those sed
during later period of blessoming. Crowley (1957)
opined thaet tranomiszibility is not & property of eithex
the virus or the host alone, bubt o combinntion of the
two. He found thet the btenporveiure bafaxwvﬁerﬁilizatiau
had infiuenced the peveenisge of peed tronsnissilon by
bean moseic virus. When temperature sxcoeded 65°F no
tyonenission occourred. Bawden (1963) veporited that the
seed bransalasibility slso depended wpon the physiology
of the host ot the time of Tiowering. He found that ol
the secds of the nane plent end even in the somo pod

By not egyyy bthe virus,

- Transmisgion of o #irua through the sceds
of one bhost speclies but not through the seeds of another
also ocours. Doolitile and Welker (1925) obgewved that
Yhe vimms couming cucumber mopaie is transmidted through
the sends of wild oucumber bt not through the secds of
enlbiveted eucwnmber. Henderson (1931) weporded thuat the

virus of cowpen mosale is btrensmitbed by the secd of the
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agpaPagus beon, buz not of eawpeag nuﬁ tohneco rAng apot
virus is nod carried in the seed af sobreco plont bn& is

present in th@-semﬁvaz Petanin sps Brewdbent {1958)

shcwé& that the letiuce mas&ie'yirus is passed ﬁhvaugh

the seeds of Senecio vulgnris, which ravely exhibit ea
symg%amﬁ but fyom which the virus eould be tronsnitted

to letitunee by thé mgeney of ephida, Gorgen and Velker (1948)
showed thét meed bransmission is n characteristic of the
vimig, raﬁher‘%hmﬁ the hosd. They found that conmmon |
mopaic of besne was trancniided through the seed, while

yellow mosaic was nods

| ~ Beanetd {1940) distinguished three groups of
viruses yviz. those restwicted o the phlocm, pnyenehyma
and both phloem ond parenchyms. Absence of soed trans-
miaai&n'withlvimua@s reogbricted %0 phlosm was atﬁﬁibuteﬁ.
40 the lack of Vassulﬁr connections beltween the eabryo
snd mothey-ylﬁnﬁ, whereas those of the parenchymn is due
$o the inghility of the virus to enber or remain active
in micro and megsspores of the pelien\ An evidence ‘bo
this, the associabion of seed tranamission with pollen
infection in nll such eases has been pointed out by
Cnldwell, 19345 Bennett nnd Mwhﬂj 19363 end Cratlo ond .
Manil, 1936



ﬁaﬂue%iau in e&ybehgéxwﬁe eantant ei the
host plant ia & a&&rﬁeteri«%ie of m@ny virug éiaenaas.
Kateumoto (1922) showed & reduction in the acoumulation
"of sterch gﬁd probably sugey in masaig affeoted lenves
of:%ﬁa Azuki been (Ebvulg&xia_Var; paren ). Similay
resulis have been reported hy Brewer‘gng; (1926}
in tommto afféa%eﬁ with mooaic and éﬁuﬁia strosk vimaes
'&ﬂd by Cordingly et gi‘(193¢); bimcfte (19§2) end
Eiaehkov'{1943) in maaaié'@ffee%ad‘tébageo. Hodwes (1931)
reported ﬁecre&sed produotion end‘aeéumulaﬁioa,of
aar%ohydm&#as in the locul iesions of Niegtggggiglutiﬁogg
. eauned ig %abacea mésaie vixﬁs. ﬁunl&@,(1930) suggeaﬁed'
thet viruses esusing mosate type diaeaaem will éecrease
the eaybohydrate content in the ﬁisenqmd lemves, while

the rev@rae wiig t&ua in the cace of yellows,

Infeqtgd plonts having o highep
aarbohyérﬁte content wan shown hy &ﬁfﬁhY"§1923§'
Camp hell, 19253 &ﬁa Thung, 1928 in na%ato 1@@f roll,
Roga (1927) in western yellow blighﬁ of %obaeaa,
Sastri (1930) in spike disease of agnéal, Rhdekhovsky
ond Pedulaer (1941) in eeﬁéais affectod with ﬁhé&t noseic
virus ond by Watson ond Wateon (1953) in sugar bect
yellows, saetri_(1936) attributed high carbohydrate



§

eondent in the leaves %o the defeetive transiocstien of
cerbohydrates. Wabson and Watson (1953), attribuded ihis
to the inoremsed resistance o the movement of sugavrs

through the leaf demina,

(2) HNitrosen contont.

Perhoaps the most vemarkable change in &
virus infected plont is in the zxitmgen natnholicm,
Cempbell (1925) reported @ hishe w content of fotal nitrogen
in poiato affected with lent roils umiﬁ,@r cnms‘vrtmm;
were made by unenoer. 19303 Cercaingly et nl, 1934;
Commonez o gLy 19533 Beot and Gellus, 1953; end Eskavous,
1964 in fobaccn affected by moseic diseanse. A higher
content of totnl aidrogen in infected plants 1s alse
reporied by Brewer gt al ( 192%) in tomato infeetod with -
mosaic and in spike dtsense of sandel by Naresimhomoorihy
gt 2%, 1529; and Sreenivesaye gk al, 1949. Dunlep (1930)
suggesved i:mt viruges csusing messio Type dicenses will
inerease the nitrogen eontent in the disecséd lenven
while the reverse was tme in 4he oose of yellows,

John (1963) reported that in the case of %@m inblab
plants infected with Dolichos encbion mosnie virus and
somabd infected with 4obaced mosale virug %he various
fractiona of nitvosen ggg. taﬁql nitrogen, protein

_m:«‘smgen, aa&zz‘ble nitrogen and nitrate nitrogen showed



o s@xikingtaispaxity hetween‘heéiﬁhy.an& infected plants;
He further obeerved an inerease in {the free cminoaccid
eontent of the infeotod shoets of gpggb;gb,and Hobaecco.

I% has long been recognised that vims
iﬂfactien‘asualiy chanze th@xaarbbnénitxagen ratio in .
%he'lemvﬁsz while same'virusﬁé»inereaae iﬁ,:oﬁhnrs
decrecse it. Canphell (1325) reyor%ea that virua
znf@e%ian inéreaﬁad the O/H ratio, but Brewer h&.ﬁl
(1926) Dunlap (1930) and Bawden (196@) rapor%eé deereaae'
';in th@ ¢/R rauio &ua 40 vzraﬂ infection,

“(4) Root ﬁavelogmgnt.

- Iaueas (1939) and soamg & Funke (1941)

; r@portea poor; devmlepment ef'rnot syatema in viyus
infected p;ants. bimilar mesulﬁs havé been obtaineﬁ hy g
~John (1959) in D.lablab infected with Délichos enation
).mosaievixsus. . T |

| - Bueaé“(1939)amdScﬂing and Funke (1941)
-'attributeﬁ the poox development of the root system to

o low auxin con%en% in tha ruota aﬁfeeﬁeﬂ by pa%azo

ﬁegeneration diaemsa-



(5) ¥icla.

Kendrick eund Gardaer (1924) éb@mmﬁ

&@m‘m@n in yield vary ing from 3(3 % 75 pex cent in |
soybeans infected by moselcs Recieot {1926) while
mmgimmg the 3&@1{% é%ﬁ.ﬁ‘:m:mm@ in healihy snd mmi@ :
affaﬁﬁeﬂ beens obisined ﬁﬁ average yield of X hugﬁels
per sove in e i}.‘%ﬁy plonbe ogeinst 15 pashel ols in the
cese of dimensed plants, Boning (1928) indicsted thnt
bean mosaile ’imwmiaa a6 loss of 5 40 40 ver cen’ of the
 orep under m}mai conditions. Snyder (1934) veporied

| "%ﬁ%ﬁ@%ﬁ *‘i:%i@ lopn fm&s pod distortion in 'ﬁi&é@&ﬁ& infeocted

- pens alght emeunt o 10 por cent or movs of the evop.
‘Harsar (1936) reported cons siderable voduotion in yield
in lima besns affected by mosale Qlsease m Herrylend.
Chemberlain (1937) observed that grvden peas with o
smell percentoge of mosale suffered o a*esﬁzm*ﬁiﬁﬁ in yisld
up %o 47.7 per sents Hewbon xmﬁ Peivis (1953) yeporded
that yollow mmw of Pigeon pes 414 not seriously
weduce the yield in @@gl@m Chenulu gt ol (‘i%é’)
weported that the 1 Loss in yi @m @Zs@ %@ gr@mmm% nogeie
varied from 29-100 per cent in tevms of kgm@l weight
aund 22-97 pey cent inm berme éi’ g@@é welghlk, depending ‘

upon disense intensity.

[



MATERIALS AND METHODS



A Zoasd wwmty ef hmﬁﬁsmmw obbnined
- fmﬁ; the Mnilegn ﬁ’m wae azm& in *@h@ prosent atudy,

?x«

. | She oulture of fhe virus on horsogron
" plonta mm ﬁ&iﬁmmm& in the f’iem ?3:; natural $rande
misaion, by mmmég he ersy ﬂ'a-:& :i‘x*zaggmn‘% Interveln,

s

The m&lmmmg ﬁﬁ mfm% spooien belonging
o alx ﬁ:&fﬁmﬁ% Temilion wore %%‘3%&& in the afudy of
the hoond wmﬁ of the vigun, |

4  Frsneh ?smzm A
2 .'*aiia& bann -

3¢ - Sword boon
4. Inddsn besn
e Cluster bemn
6, %?;ag. Bean

Te  Black prum

8. Green Fio et

9  Gow pen

10, - Sonn hewmp




22 Ageratun

19

11,  Orotalaria .
42, Folingi
13. Petunia
14,  Tobogoo
B 15 ~ Bomato
[P :l Eﬁﬁmﬁ'&
17, Brinjel
48, ﬁ%’syé%sﬁm |
19 iﬁz%ﬁ.@a )
. nimns

- P ﬁ@l&g@m%
S 24 W
P25 - ﬁhmm;m&mm o

7 _ @g&s g%g 2E0) %&?a% ﬁm&..
26, | ﬁﬁ&m&w g& "‘&'ﬁﬁf‘lﬁ' {ﬁ?ﬁﬂmﬁﬁ'ﬁug BRI

A _ Tyans v;?mﬁmﬁi

e

S

AlS '@mnm &z’éﬁ.@ﬁ f}*%mﬁ&ms Wé‘&:&"@ ﬂm@ m’iw

Eé’?&t& %;ugfmw‘* wmi’* %ﬁ,ﬁ%.

. Ehe whisewfly, Bendsla ‘_%@%ém& Gotiey was uoed
" as the veelow. ?ﬁmﬁ froe mimmw '@f tho inacod wore
Tonrnid mx %amz&%%&y ‘l‘:@ﬁmm g&m%s; mm m@ ;mwm;n?muf

' ﬁ&?ﬁ%@c :
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_' - The test iﬁmwﬁn were fivst ‘_f@ﬁ' on dizansed
z:imzf‘;a for a apceified length ot ﬁéﬁ ond "ﬁ?k@tx é@l@mﬁﬁ
on hmmh.fr mﬁn‘ts " aad kept there fop é speeified leonagth
of tiwe, Glaos ohimnies of size 2% x 2.5" % 5.5%  with
one eide coveraed bj 'g-m@zm ciloth v'éﬁ*‘e uged o ooy

the imma‘ka emiﬁﬁé o the oot ylﬁﬁﬁa. Tha innscts
WETe i‘ira’iz wﬁmm& inside the tﬂﬁm&xi&s wmah more then
iﬂ%rmﬁ ovay dm«mma §1emw in m“!:s wd allowed %o
fesds | After specified aequinpi sAon i’mﬁiﬁg timon, the

' @1&% % dn the u%zim&im wers disturbed by in‘kmﬂming: L
'. ﬁmﬁl iron wive %hm% the gasiin eloth m oyfior to
‘mw@a the mmexﬁa fyom the plantoe Tha m:‘l.mim wETS
'u?iﬁ%?i zi&“&sm with ﬁm imma% mﬁnmrﬁﬁg on the inner ﬁiﬁ@g
and w&m :ﬁ.amaa DVEY hmﬁ%ﬂy plants for Infeodic

fmatiimg. sfbey tm ﬁy&m £iad Jnf{:eatizm £Gﬂ'ﬁﬁﬁﬁ poriod,
- the dnimndes wOLS rmm@& and %ha })lﬁﬁﬁ%’! wore ddastorbed *o
) 'wm'é% ofF nny wﬁmﬁag Tidon. N

4 _%}m fa&lﬁwﬁ.ﬁg swqmm&’#mn’ fooding pavlods were
triad. . | | o . |
15 RinuSons 30 aes 45 ses 60 vay T5esy ury
105 exs 2. hs, 4 hygy & hrs, B hrs, 12 hrgy
16 hre and 24 his. R |
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The ma@% mm a'%«migm By mﬁm %a on hmm%ay tont
Plants amm szﬂ:ear %ha mqu‘i 12%10:3 fee&mg.

‘gmm nm‘tmr of %&%mﬁim mguimé% o onupe
mfmsﬁim mw algo teded uﬁﬁm o sinivun o:ﬁ‘ one whito=fly
ﬁﬂ& $0 o &sﬂnﬁm ef 1*&’}.

&@ %éméaaiss’ﬂxm wie done 't.zsaiﬁg sonaonieated an
woll oo stendard sep wAth and without using ensborundus
ne s abrasived

, ' Fhe eoncontyated anp waa prepayred by erunhing

and extracting the julce of infocted lenves. The exprossed
| julice than -&Mamm} Wﬁ:ﬁc appiied -mi the lesven irz peung s:mﬁ
vigoyously gmwmg tsat plants by m&him with » amadd
gmm of wotton wool “@ﬂ‘ﬁhﬁ% eouning m;uw tn W&wm. X
Yhen mm&mw&n ey umc&, 4% was elther dusted on %he
locves befove amesring the :mg; oy used elong with the

The atandard nop wng prevaved by adding 1 oa
of steyilized distiiled wabow %o avery grom of disessed
plend mm@ﬁ.ﬁl,wé& Zor cuprossing the sups



Sseds weve evllectoed bolh from nadupally
infeeted and artificiaily inoeniasted plants, in shich
the infection has ovourred vhen young. The sceds were

gown in pots under inscel-proof condliions.

() Zronen

iomlon by erafiing

Grafting wan done By inurchdng.

Smepling wes done af four sbages of
growth of both healthy and inoculated nlanke as given
below,

1% snaple  On the dnte of incoulstion

ies whon the plants were in the
Slret Yrifeolinte leal stago.

2nd sample 20 days nffey inooulabions
Ipd sampleo 40 daye affey incoulation.

4t sample 60 duye after Inoconintion,

| The exporiment was done on potted planie
with &fsﬁf& plont in a pot, - %he poia Q@ﬁ@ﬁ wm*é of the
slze 434% x 6% Lilled with the cone gé@%img mixture
mnd plents were relsed under seme senurlel and |
irpigationadl trentnentas. Infecbed plants voqulyed i



were obtained by aﬁmﬁ.am}, inoculetion. Incculation
wag dﬁgxé‘ k’h’én the pisnts were 14 ﬁwa old, ;E‘he shoot
and root systexs of the plants '!se’:‘u.m'%éa foy mnlysis
were colleoted 9@3‘}@&%6&}{5 Pifty piants were token as
o sample irrvespective of the age of the plants

| - &@@1@@ of za?miﬁs mﬂ i?éé‘s wh#éa taken

fyom the same 1o% of plante, The plant materdnl foyr
the estimntion of fotul sugny was dried at 80°C for
72 hrs, and {b}mﬁ for othor ostimations at 105°¢ for
6 hyn,. s :Lu 4&3‘*’: '&m‘& aim-ovm. The percentage of molature
and dyy matter wew» alae mwrﬁe&. The dried plant
mmemdm ware. mnmea mfi ntored :in x‘!eﬁwmﬁw.

(n) ’Ftim‘tion of totnl sugora,

Two gmmm of the modoture free plent
matariai was taken in on Sylenmeyer flask to which
180 nl of water snd 20 &) of conceniynicd hydvochiorie
_ noid wore ndded, The flask wna provided with a weflux
condenser end boiled for tws nnd e helf hours sooled
aad neutralized with am}i{m hydrozide initinlly and |
then with sodlum covbonstes It wao then filtered
ond the filtrate wen mffié up o 2@6 gl and the
gquantity of totsl sugars wan estinated by Siliration
agningt Fehding's soluklons '
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Pan ml of Fehling's sclution (5 vl of

A end 5 ul of B) was mensursd in%o o conivsl finsk,
‘ddluted with 20 nl of wokors heated %o boiling and
then the filtwate was sdded fyom o burette. Vhen o
faint proaipifate wan obbained w8 drops of ms%hymﬁe
| yine was added and the titrotion wae completed ot the
stage of discoluration of mothyienc blue. The
pwamﬁaga of to¥al ougars ware ealenlatefl ns follows.

Pereentnge of E‘m cw Loy E?@ﬁling’ﬁ a@i&%&.@ﬁ x
A‘a@t@i mgzam. = 20 4!

B Fwo groi of %ho noisture fyee plant
sx'amlmﬁi m "ﬁsﬂmi in a Uslemmdyer Fhask, - Abowt

. 00 mi af 1‘25 }3(%2?@@3:’& mﬁg:m:me ‘aoid wasd added and
E %%w aemﬁm was hmﬁt&fi Lo méi&ng. Aftoy ebout 30
mﬁ.ﬁuma ddgootion the contents of the flask weve |
f&ﬁ@mé thyough & linen supported in a fiutted
*mn&e& and méhm froe frow acld with bolling waters
The reaidue on the Llinen was ‘%ﬁﬁi&f&ﬂé@ aomplotely
to the finsk mnd 200 )l of 1.25 persent boiling
#ﬁﬁmﬁ hydroxide was cdied to 4% ﬁwﬂmgh The linen

- gnd the eontenie of the ﬁ.&ﬁk mes éégaatm tﬂm* 30 minutons
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Afterenrds 4% wan filtered through %hé same linen and
 washed free of alinli with boiling water and later
“washed twice with aleshol. %The residue wns aernped
inte o silica crucible, dried froe of m&iatura and
 welghed after coolings Thon the contents of é:ha
erucible wos ignited to whito ssh in o muffleo ot 600°¢
- and was weighed sgain. The differcnce hetwoen the
two welghts gave the welght oﬁ’ orude fibve and wop
oxprenssed as parocntsgde

@) )

Fox' the a@%amflmm.an ai‘ tatal mbo—
hymmea ‘!;ha aumm and mﬁe fﬁ.bre eaﬁi@aﬁ@@ aammtelsr
WOre m&ﬁaﬁ amﬁ mpmmﬁmﬁ o xm' smm.

(o)

Total nitvogen wes estimated aocording
. 40 the methed wiven by Pipev (1950),

\
 One lmm oi’ aaﬁ‘;iaﬁn‘@ fm«e ;}z.mw' ;ﬁ&%;ﬁal
was txnofersed into o Kjeldshi Gigestion flndk
conbaining 20 mi of of eonesntrated sulphurie aeid o
which wae nﬁéed 10 g of PYotesplus sulphete mﬁ |
one gros of copper sulphate and digested. After the
eonpletion of dlgestion an miﬂmngé@ by the appenrance
6;? a light blue Aml.ow tho mmsic wWES qaeleci ‘z‘;;za watey
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extyncts of the digestéd suberisd was twnefervod into
s 800 ml fistillobion £lack, About 100 bl of 40 percent
sodiia hydr:mi:z; was nddes to it and diotillation was
dnvried ouss The distilinte wes collooted in wn
Exdemzeyer flask tontaining a known ‘oxcess of ég‘!

. neimal suiphurie acid,  Yhen sbouk f-’f%éiﬁomﬁ of (istim
lints wos collecied, distillation ma”:ﬁt&@mﬁ md the

. axcoss nold wia back Hitrntod with Go ¥ nmeﬁ. soddion

: w&mxﬁ&a using methyl ¥od as Indlentor '

- Ritwe walue for enleulation is the volime
of 0.1 noweal sulphurie aeid used for neabvalizntion
03 /with tha alkeldi formad by distiliction. The volume
of nedd not used Guring dietillation %mé Gotermined by
Titration with 0.1 nopwal sodium hydroxide. The diffo-
rones in the volmw of aoid ’ﬁfs}ztm %o the velune
ﬁﬁ"?&&ﬂé’xeﬁ by 'ki%rmwn, “%% Fho %E.uma of sofd %zsamd
foxr neutraiisation duving dintdliag tdon. his velue
besome the titye valug, | |
Pevemntage of
nitrogen in tha §
p&ma mtwﬁai l
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The length of rout gyatons, web éaigm

ond dry weight of three months old henlthy and disensed
plents weve dedewained. (ooprayobive observations of

.

10 plenta cach wore made.

T»  Effoct of disesae on yicid.

The yunmber of pods forned, wolasht of poda,
w%ggh‘é of seeds end welght of bhuos wers d&%mmimé.
Gomparabive oboorvations for 50 plants of both henlihy
and disensed were node throughout the iife of the

plrntn.
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EYMPTOSATOLOGY

The gsyapions of the ‘tﬂ&&ﬂ%@"fiﬂﬁ%@
GRHERY Ny 13.5;}1‘%; yelicw pokchon on the ieszﬁgmm
These graduslily enlswvge snd fievelep into  bright |
gf'ellmg patcheny of%en coveving moat of the
leal arean. Oceasionslily, the gmtire i@zﬁl&%
hegomes ¢hlovotic. Ho change in the size and
shave of the lenf lg notieced, Ehg roota of
the infected plants ave pooidy devoloped ‘wiﬁm

pody nodulnition.



Mg. . Syaptoms of mosnlc on horsegram.






Fige 2. Pho Tograph showing sympioms of
‘ Bosnie on hm*m?sgmm

e  Typlonl mosole

£« Chioronis
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I. ’i‘ﬁeﬁﬁ‘ﬁ (8BS ioH STmlﬂﬁ's. : ’
A ispion.

(1)

dving Aifferent scouisition feoding time.

1% wan found $hok the veolor con acquive
the vims with o ainioun feedding %dwme of 15 minubes,
The infeotivity incveased whon a fecding timo of dwo

bours or more wes given up %o 24 hours.

An Inouwbstion pexied of 1020 mid ravely
up to 28 dnya was noted in the planis belore sympbom
eXDTESSI0N. .

A caxfrésgan&iﬁg increnzs in the porceninge
of Anfestion ox mﬁm@:&m in The v:‘i,-na;mmmm wmm in
plonts &as not oeen with incrsased sequisition feoding
time (Table 1),

(13} Hugber of ingseskn voguived fo

7 *mfmmm; A7

Infection conidy nod be obtanined when
o aingle incecd wan uoed. Hone of the fifty tcst plents
on which single insect tpananission wes done took
infeotion. Infection wan obisined when six oy more

insects wors uned fer piond.



DPAULE 1. |

Lff@ﬁ af givingg different ﬂ\?iﬁliﬂ.ﬁ}iﬁli Teeding
Yimes on the transniosibilis ty of the hormogrem
mozalie wiwne by Beminds Lnbool.

Here 9£ ?ari@d of ﬁo.ﬂa gzaﬁ*ﬂ ﬁu a%ﬁau ﬁd, 3f |
witite acquisie Inoculated, of inf. plonks

£filen. %lon foeding infocted.
Leoding, -
10 15 min. 8 24 hy, 2
.o 4 QP & io )
ae 45 o 6 . 4
. 60 .. 8 ‘e 3
e 75 ae 9 .e 3
95 .» 7 . 2
105 .. 7 . 2
oe 2 fw. 14 re 10
e 4 as 14 .o 2]
e G wa 8 . 5
.y & .. £ .o 4
»w RENT 8 - 7 |
s 16 e 4 e - B
8

x» - 24 - ";3 L x)
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Gepd trangnisoion of the dlsesce was nod

anded. Cub of B84 -3@%3&:’%@3@%%@ prodused by mwﬁm' soods
goilectod £xom infected plante, none showed sympions é:??’
the disense. These planis were kept under ohservation
 for bwo montho.

B,

The Alsense wes rendily twensmissible by
grafeing, %he _a@m@%&m o the grefied plants f%gf}?ﬂ%&%ﬁ
in the young sxlilavy shoots snd top shoots in 25 to 28
days. ALl Ehe leaves on the now growih shoved typloand

4

golliow ond groon svess dhornoberlstis of the dlovonsc.

&£ tae Twenky wiz spevios of plunts Veotod,

syangnission of e vires wes coscible only on Svenchbesn

{Phageriue wilanyis). The aymplons on Lyenchbesn wore
alfferent from those on horsegvam. A downwsrd eurling
of $he lenflet @rom the pleco of &%‘f%@iﬁmw to %&@ |
pohicle wan noked. Fhie aﬁmm- eurling was nod

propinent on the fivet Yrifeliate Teafd, Wodblling of



Plg. 3. Symptoms of the disenne on frenchbosn,






LIBRAPN * 3\/

yeliow green and davk green avess weve more distinet

on the third and fmzﬂh *tx*i%iia% hwm than on the first,
Hottling ai’ va..lgw and groen m‘*ﬁm@ cm the f@lmga Wan very |

gampﬁ.m@us wi*&h:m‘& any puokoring, The ;&m},&w m*em
enlarged until the whole plant tuvned chlorotie,

Baok troneuissien from the infected Prench
bean plante %o hormagrom planis using white-flies
produced typilenl aymplous of the dinesne on the lnttor,

ITL,

The peveontngs of weisture snd &y wabter
in the henlthy and infocted shoobs were mors op lees
aimilai. The peveentoge of soisture decveased oo the
planta bg‘mzé& oldoy wi’-&jﬁ o ehxvesponding incrsase in
the percentsge of dvy mntter. The parcantoge of
molatura on the cﬁ&w 6f Snooulmtion was 87.21 which
fell ta 7735 in the hmlﬁhy plant and to 7711 por cen®
in the infocted plant svhez; the planis vaem T4 éaysa i
0ld. Phis indicates dhat infoction did not ' C
affoot the molsture oontent of shoots | i?ablé 2)y Fre: 4.

~




TAELE 2

I?'ex'ccmz za of ﬁiﬁi‘“’ﬁl&"ﬁ} and dvy sabber of healthy
- gnd m@m:.uﬁe& shoots of Dolichos Eai'ﬁ';amagz.

Ame of Daye efter mz’auﬁ :;s@ «;i: Poprocntage of

the inoculation. aialy Ay pedben,

plant. Ronltny inoche
mum; w%m ghaot  ioded

ghool chott,

14 doys  On the dute BT42%  B7.81 1279 2,79
af inooculie
£4018.

34 dnys 20 doys B4,33 83,01 15,67 16,99
afler Anooim )
w*f%'ﬁ“iﬂﬁa

54 deys 40 doyw 82,65 82,50  17.35 17.50
afSor Incous
L.?E’@,i&ii.

74 deyn 60 Gaye TT7.3% T 1% 22.65 22.8%
citer 4n0e
ouAasion,

In %hﬁ henlthy oo well oo in the Adlcessed
- wlants the poreontage of fmi buye in the voots decrensed”
gs Yhe plents boosne @&ﬁw with a covyeeponding incrense
in the dry mabbey (Tablo 3),qThe volsturs conbont of |
the roats of infoctod plento was however Tound to be
lowor than that of the henlihy pzl@%q The noistare



eontent of the roodp of T4 doye old henlthy plantn was
8C. 17 poresnt while thet of infected plonds was
T2.52 poresnt. |

TAMLY 3

Poyeentoge of moisture and dvy oatter of
heallhy end infecsed woots of Dolichos

Agg of "Ezafyﬁ afber mﬂ:m‘w@ af ’f‘"m*qm%ag@ of
the  dnoenlation p 17 o 0N T
paonts

1 ays O tho dsto 847G 84,90  15.30 15,30
ol dvoeuld _
s3on,.

34 deyn P ) Angs T2.8% T3e 26 20,11 26 74
afhor inge
culobion.

54 days 40 days 85. 89 TTe 44 14,59 22,586
: affor inge

74 doyn 60 days 80,47 72.32 19,83 27.48
af%or ings : A
cudnbion,

‘fhﬁ sugoy contend in the shood systemn of the

infosted plont was Lound $o bo lowey then $hat in the



0
s

bBealthy plant, on dzy as well as on frosh buais. The
sugary contonts in the shools %}5 ‘?# Aaye old heslihy and
disessod plants on dry basis were of 10.64 pevoont and
737 poxr osn¥ rospeetively, Sthe evrresponding perocnicge
on freoh busis boing 2.40 aud 1.68,

In herlthy shools, the povesntoge of cuger on _
dry basio, was not much affected by the age of the pland.
- Fourdeen dsys old pleants hed n sugme oontens of 10.35
per cent which showed m siight inarease ns %he pleand _
boosme older huk uitimately it Tell Yo 10.64 pey conty
when the plants were 74 days old. But on frooh bosio,
the poreentege of sugnr gradunily dncressed ac the pland
become olders  The indtind perecntage ¢f 1.32 in %@,

14 days 014 plonts inoressed graduslly and rose up %o
2.40 per cent when She plonks were 74 days old.

In the infectod shoot thove was a f£oll sn the
pevosninge of to%nl -sugsr on dvy basin. The sugne
gontent fell from 9.02 %0 5.94 peov l-em% ond this was
subpequently foliowed by s incwesase o 7.37 per cond
- when the plants were 74 deys old. The sugor ocondent of
infected shoot whon ealeculntod on fresh basis, however,

showed n slight increase feow the initinl pevocontoge ol
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1532 $0 1.68 after 60 days of inocuinbion when the
ploats were T4 daya old, This inowcase WS m:zfzf Low
when compared %o that in the henithy aﬁmm.

The sugny contend ai‘ oot aﬁa"sem ot mfea'l;@d
plants was also found o be lmmx' thaen that of the
h@fzﬁﬁw plont on dvy basis. A% $he age of 74 dwye
the gpemam@g@e of augesy in f‘?w healihy 0% mﬁa 522
wiide thoad in 'ﬁhe infeoted root wus only 4. 2;;.
However, when oalowlated on fresh basis the sugey
rmrk@n'ﬁ of the %ﬁ:ﬁmﬁm% m@@ was fouad 6 he plightly
hig%wr thon that M the hmﬁ.ﬁw maﬁ hoing ‘idﬁ ,gmr cend
aﬁei 1.(33 p@r cont respectivaly.

In h@a..ii.ﬂx};r £ wam ] m "‘ﬁh& iﬁf{%ﬂ'@@t‘i ?m‘%ﬂ
there was an ini%m inevosee in the sugor mm%mm‘; and
subsequently sxhezi& the glzm*m beense older there wan &
£all. Tn heslthy woots the sugar content woso Lrom
4.59 per cent %0 9,73 por cent on dvy besis ond fyom
0569 Yo 1.99 por cent on ﬁ‘mah benio botweon 14 ﬁ@ys
and 34 days of mawth zfm.ch a:a'E: the ago of T4 deys
:‘E‘a:%.’l te 5.22 per cont and 9,03 pey cent respedbivelys
The suger content in infected rools slac rope frow »
4.55 to 8,93 pexr cent on dry basis mnd on fresh basis
from 0.69 to 2.38 por cent betweoen 14 and 34 days of
plout growth which af the nge of 74 doys fell o 4.23
per cont and 1.16 per cent respectively (Table 4), F6:6 k7.
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Pereeniage of tetd sugarsin choo$ and oot gystenms
- pf both healthy end infocted Dolichog DHIfiorus.

ot

tge of the . Doys after  Pepsentoze of Sobnl auces I
. IOV Hauithy shool ingeide ed “Healthy ¥00b  iniectol yool

ey Trosn - oey  Jwomh  ony Brenh ey DTeBh
beois beets  basis - basis baznis  hasis Bnoin baols

14 anys . On the date 16,35 1@32 T 1035 1632  4.95 0.68 459 ©0.69
of innoalo- ’ '
tion.

3‘% ﬁ@y 2 26 i’%?@’ s afbor 1(3;6‘3 ‘i‘ gg %.Qﬁ 1 . 53 gt 73 Ts §§ ga%B gl 3&
inseulation. . A

ﬁ@ @2}33 45 f}f&{g & ufter 11.20 1o ?4 ﬁ tﬁ‘ﬁ' 1»@3 su &0 1; 25 K o@’? T ?5?
Cinocnliation. _ ’

T4 anys 60 doyo gﬁ.ﬁ:ﬁm 10.64 2.40 T637  1.68  5.22  1.03 .23 116
inorulntion. ., o |




The perccntose of crude Pibre in the
oot cystoas of infecbed plont was found to Yo Jower
then thab in the h%ﬁiﬁﬁy gianﬂ. %hisfwmm apperent only
“on dry basis being 39 per &fn% and 22 p@r pont on
T4 deys 0ld healthy and discsped plants r@anacﬁivelyx

The ﬁi?f@v@nce wes 1oty howotrar, vgwy noavked on Trosh
basis b@aa? 713 poyr cent gnd 6.94 poyr cewk iﬁ honlthy

an& infoctaed naa%s x@a@net&vaiys

No &ﬁpﬁ@ﬂiﬁh&@ ﬁiff@”@ﬂ@ﬁ wes noted in
tha eruds fibre aﬁnﬁ@nt of ihe hoealithy ﬁné 1n£eeteﬁ
'ah@m%@ fﬁabl@ 3?.

The total osybobydrebe content in the
infoeted sheots was found %0 be lower then Shad of
the henlthy ohood on dvy o5 well ao on fresh bosio,
A% thé nge of 74 dnye the Honlthy shood vocoyded
32,64 per ocont dodal coxbohydratoes @ﬁ ﬁgy_hagis
wherens in infected shoots 4% was only 28.37 per cont.
On froch banis %ﬁ@ enrresponding Tigures wors T.38

por cont and 6.48 per conds



PAELE B

x’%ﬁ?@ﬁﬁ%&gg@ of fwafm fivre in shool m& %@% &?f}‘i‘%ﬁﬁﬁ of both
honithy and infocted ,ws«mm@\ hiforus |

ige of the &»wz% %’?‘%@? S L
plerite inoculabions r%,ﬁ, »agy EEETe

%‘m‘* =N

e Frleh %‘wg ““Feeoh  bny  LEGoB
. bopis basis  bacis  boewds basie

$4 dayo On the dabe of 3000 263 0 30.00 3.83 24.00 .67 2400
_ FEnfoinbion : , '

34 doys 20 daye after 27.50 4,30 2250 352 30460 6,03 1900 .08
Ennenlabion. , |

64 dags A days sotow

5,55 25,000 4,55  40.00 5.83 3200 7.2
dnoonlabion. _

T4 dnye 60 doygs ofbe )
:i%wms;’m%mm ??.%@ &,50 21.00

3900 7,73 2RO0 6,04

G
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» ‘ia,‘m %%aﬁ. @fz,.wﬁhgeimﬁm in tho honl %mr
and M@s}%&ﬁ @m&m on Ay hmia, :’iewmwm ng the
plents become @mm, & Inidicd mmm%mg@ of %@* 3‘:?
on the date of %ﬁ?@ﬁ%&%’&iﬁ?ﬁ& éé@m%a@m e 3264 i‘éﬁ’iﬂ
28637 fm T4 dngo odd hﬁf&%&y and *mi’m aza z%%z@mf:a POEDE O
tively. Bad on frosh baoie o definite inoreate was
_mﬁ&ngﬁ& fyom H.15 per cont on the dobe of inoconintion
0 738 per cond ond s?su 48 new &mﬁ :iix the healfhy ond
infectad shoots M@;@m@w@y in 74 Quys old plonts.

o tobal ewrbohydrstes in the infosted
| roobs wore found 6 be lowey %mm thogo of the bBeslihy
oot on duy Esmm beoing 26423 por {aéﬁ% vm‘:‘s 24,22
- por cond respectd %33: dn T4 doys old g@mma

| In the heolihy yeots the tobtud @ﬂ&*ﬁ%@%@g@%’%m
on dzy basie showed a %‘i@ﬁ*ﬁiﬁﬁﬁe* %&zﬁm&y to incrsacs
- da &Im %ﬂy ﬁ*mﬁgeaz} ﬁé‘ wmm% followed W o slighd a1l
fm@a @&m planks wers T4 doys old. The carbobyivate
oonten® rose from 20,55 po sent dn 12 days old plants
Lo é&éﬁ' por cent dn 54 doys old plants ond then Toll
to 44.22 por cont when the plents were ¥ 4 Gy é&t%,a
Eakxis o suoh ﬁ@ﬁmﬁg‘%@ path S e nodieschles in %he ense
of the woo$ syoten of infested plands {ma‘ﬁ}&@ By e o4 9.



TADEE 6

. Peygontnge of $otnl esvhobydtetes in shool ond voob systens
af both gmz&%@ and infected Tolichosm b &g@wt

Age of -ﬁwﬁ

' "-:;"mw:ﬁ}%m oS

‘the plent. inccuiebitm.,  Hosiiny SHoos

- DyyTedsh '.f‘" “%W}éz %’*3?* | %“@@% '"é?x“é? T
%m%zzs 25* ks ‘%&w L& ‘hasls basls awa«zs - '%3% s bagis

$4 feys O the dobe 40435 §;§§ .35 G.15 28,55 436 28,55 4.36
of droonlsiion :

34 daye ) £ deye ooy B0 5.56 3152 535 239.73

2503 T4
iﬁ@ﬁ%ﬂiﬁa&i&fi ‘

54 duys 40 duyes alliece 43,20 “?&%33" 3194 G.58 48:80  7.08 29,07
dnoouinbion. : ‘

74 duys 60 fegm afber  32.64 T3 8.3 6.48 24,52 5.96 263 7.0
- ipoepiation : , . ' '

LE



The ﬂi‘&m@m sontent da the ﬁ%‘i@ﬂ‘% sysben
of the infooted pland wes found %5 he Mggmﬂ than thnt
in the hoalthy plant both on dry und froech ‘bagln. Yhen
Tha %zms;f&%ﬁy shaots recorded 2.99 por cend ot the oge
of T4 days, %ﬁ%.iﬁfé@%&@ shoots recorddd 3.25 per cent
on dry basise. On frosh basis, the corvesponding
figuves wore 0.67 pex cond ond 0.74 por cond..

The nitvogen eonbony on dey basis docvoasod
oo the plant boomse oldor and this tendeney was
noticoabls in the headihy so woll as in the disensed
g’%:m@ma The initdnl povountoge of é&a 43 fell o
2,99 4n the heslthy ond to 3425 in the infocted choots.

The nityrogen eontent of the healthy
showd on fvesh bnois :a%m z% fgzi,sgm ﬁﬁm«:@@mm oo the |
phend bossme older bug in $he %ﬁf@@f@%ﬁ shaok 4% ohowed
& efindte tendonoy %o inoronse fyom 0.57 pev cont on
the dnte of ! n@mﬁ.fz%m o &.m gm’ cont when 'tzw
‘zﬁmﬁm were 74 days eﬁﬁ.

She nitrogen @@m%s@m in the woot syptons
éﬁ infeoted 33’;%%3&3% wan alng i‘mzé& o be hi@mﬂ et
‘%m*?z in %% hesithy plen® on Oy es woll as on frosh



o
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- basiss The ndtrogen condend of 74 foys old healthy

ond infeoted ploants were 1,78 per cont and 2474 per cont
on dry besls. The corvesponding figurco on fresh hasis
wora (.35 ver cend and 0.87 por eenbe

- The nitzogen sontont of the hesithy voots
-éﬂ?*a‘ dry basis showed o tondoney to deovense with inoron.
aing ege of the plemy beoling 2,90 por cent in 14 Anys
- odd plente ond 1.78 por osud when the plands were |
74 deys okds Bat on fresh bwols ﬁ,_ﬁéﬁ@‘h‘ﬁ increcse was
indddeddy mﬁ&@ﬁ,' ﬁz‘mxﬁ 0484 pow aent 4o 0a51 per ot
which decrensed Loker on 0 0235 ;gaagv conbe & pimilar

Sondeney was pebed in the dnfestod rood alao

{Qable Thy Fr6 rok 17,

& ﬁ?@?&@@ G/8 wobic wos mm& in the
infooted plunse beth i the shoot and voey eyobong,
4% the nge of T4 doys the (/N rabio of hoaibhy shoob
wae W.92:1 vhile thet of Bhe infoeted shood was
8,733 'L, %ﬁmi&m&ly ‘h@@iﬁh@f sootn veeorded o O/F welie
of 24.8441 géé againgt 10.622 1 in the infected Touke

of the cone 28 e



“@ra@mﬂag@ af fobal %ﬁ%ﬁ%ﬁ@ﬁ in shoot ond voot sywhems
of both h@ﬁi%hy and infectod Dol

Liehos bifiawan,

&g@ @@
the @&m&'ﬁha

Days afbor

inoouintlion.

ﬁ@ﬁiﬁhy Sheos .

Tty oot

TIndootod FO0v

ﬁﬂ?

e

ﬁﬁﬁ&ﬁ ﬁ%ﬁiﬁ

ﬁ%?
%ﬁgiﬁ

iRy
; %&w?%w

“Twash
basis

=
basds

Frean
bnnis

44 days

34 doys
54 dogs

T4 dnyve

On the date

6% inoounloe
ﬁgﬁﬁ’}w

20 doys ofter

inomiation.

40 doys sfber

inpeniation.

80 doys sfter
inoowinbion,

449

G557

4049

35@%

3.77

-

- 0.58

0465

2,50

2@ g‘% ‘

5,38

475

Oubd

‘;ﬁ* §ag

G.34

0,35

2.0

278

“Jﬁ@

247

R2FP. 1.1 |

673

0,59

0%
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. Tho ‘-@ﬁﬁ :&‘?ﬁiﬁ @f %am&*%%&y zs‘hm%fa m&m@d
indtinily $111 %&@ zsmﬁm wore 5% d@?@ @:&c’i fmm
_ Beq to 14 1684 end Shon 4% -&ﬁﬁn narrowed down o
10,9221 by %he T4th day. o -

e 4/ watle of incowlated pheots
vomnined almost stesdy Guvdng different oboges of

wlan¥ growbhs

;& ?X’:m uel widening @E %’%@ e m‘%?@ WY
»%meﬂwaéi in @&@ g@m aysten of %mm:%%xy f-;lamsw when
the plonts become olders e m&@m:i &?ﬁ&’#ﬁiﬁ of 9.8459
;%fﬁ%%%l‘ﬁéﬁ when the plents wove 14 dnys old widensd

| gﬁvﬁnﬁw ?*é &@a&%éi wm:m %&&@g' were 74 days old, Fug
"o ﬂ%ﬁ@h ﬁaﬁz{mm mﬂ‘*‘%:wm WS 2&@%@%}?}%& in the @%@
e@ﬁ" 'iéh@ infeeted T}Eﬁ*ﬂ‘%»ﬁa The O/F wadio of tho poots
of infected plants, m@ fé%w TR '55%%%@3%1 NEXPHRLY %Em&z_ .
Shab é@iﬁ The | ﬂmwﬁﬁ? seots @5@ @‘Zil z‘i*w:gfm of g%w% .
While o the hoalihy voots of T4 cfzggza old plewds.

the G/ ratio was 24.8431 thai in the infected poot
WD imly 10.6281 (Pable By Fre /2. |
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@www@@wﬁmmgm patio of bvoth 'ﬂm@«g

and Yooy mﬁmsz; of hogléhy and inosulated

42

the inoculation, Honltny f
plant, - oshoet

- shoot root voot

- of dnocte ' T
Jation. - S

3 dys 20 days 106911 9.1431  15.64r1 10md

afdoy ,
inooulome

54 aws 40 doye . 1441651 85031 20.77a1 14911

aftey
~ Anooules
g ?ﬁ»@!h *

afbory
Enooulee.
taone

74 doyn 60 Goye 10,9281 B.7311 24841 10621

, There wos aﬁ@ﬁﬁ@mﬁ ﬁ&fﬁ‘@m% hotween
the totad length of hoslthy end infacted roote. The xoots
of healthy phents were longer with noxmel nodulation.
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In infeeted plants the routs wore sﬁﬁm‘mﬁ with pooy
aoduilatlon (Pable ). |

PABLE 4

Vﬂmwﬁm’z@a in lenghh and W@ﬁgm ﬁf hémz Sy
and dizeased plants of Doliches bifierug,

| gﬁ,g;m." S@ama . Hoslthy Infeobed

%a Yenn Long¥h of  45.60 eme  34.05 em.
10 plendoc. '

e Hesn w@‘&“ a%@iéﬂ%% . 12,40 o 3.76 2
of ‘i{} pmm‘»a. S :

Ve _E;glﬁ_ﬁﬁpﬁ%ﬁ&ﬁgfi&ﬁ%ﬁiﬁ@ RGTED PEANES,

There ves ﬁ&gﬁ%ﬁmmm% Gifferonce in
i*i:hsa numbey end welght of @@%9 welght of sceds ;m}

w@ig&*& of bhuss of haslthy and infoched z@m@m Emﬁmﬁmﬁ

whonbn mmm@ﬁ ieansey pod fernaticn wilth a"iwm s @
woight of pods, sceds und bhuse (Zable 10).



CABLE 16

44

¥iold ﬂif“@f@nea botween honlthy and
infeeted plants of Ynlichosn biflozug.

5l.Bo. Sowroes ﬂmﬁ%ﬁﬂy/ Yenn of  TAfforence
Tafeotod %0 plenta bolwoon
Heaus
1e Fumbor 5% Hooithy 34.%92 ¢ o
rlelit- , g 206 34798
Infeeted 14+50 ee §
2, Wolght of Honlihy  6.09 .. g S
§€H},ﬁ IZ@@@'&S& 204 20 § . é%'@? 3
3 Welght of Hoedthy Se2l o o
’ seods - 4. 8 3. 727%
i Infeoted 1649 oo
Ao Felgut of Hoenlthy 16T wo § -
Bhior . 3 ’ 0498 %%
R Infoobed 0.69 +ad -

®  The significance was Bested

appropriste teat ovitorion.

oy
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DISCUSSION

The vérue cfaeing mozaie. sf ogleha biﬁlovua
was found to be trunsmissible by inarehing and nlos by
the GEENCY @f whi @nzl¢ma‘ @h@:ﬁigeﬁse,aﬁulﬁ.nq% be
tronemitted by sap inoculation or through seeds,

.Th@ﬁgh Fhe véeﬁ@g'caﬁlﬂ acqguire the virus
with a minioun feeding poriod of 15 minudes; 1% wae
observed thal en aeguisition feeding of two hours or
moYe wig naéesaary H0 obtain a higher nowveentage of
inﬁ%ﬁﬁeﬁ-ﬁlaﬂﬁéa This observation is in gccordance

ith that of Vamma ﬁ1§&l) wno reporied o similor |

phenomenon in the cgse of yellow vein mosalc of bhindd.

The failure o get infection with single ..
whi%e;fiiaa"is nob in keeping with $he observations of
eaviiey mn%héxﬁg Varna (1962) found thet single whiﬁe#
£lies ware abloe ﬁe %rﬁmami% the virus czuping yellow vein
'moa%¢c of bhi indl, b&x greater tranenission oecvrreﬁ only
by using « i@xge nunbers This aspect therefore mae&a

move cloborote gﬁﬁ&y.'

Iﬁ was observed %hmt %he fdisen B0 wa% 1nod

ﬁf&ﬁémiaﬁible;»hyaugh geeds. Oat of 884 geeds eoll@ctea



b3 \“: ' M?

fron enrly Mﬁ@%@ﬁ plents NOHE gzkva rise to dissnsed

- plents. Uppeld (193'33 got 25 per cent seed sronsnission

in the cape of bthe mooaic ‘ﬁi%a@@ of Debiflorug w%:s.ﬁ.eh

he reporied :i’rém %ﬁ%@%ﬁya ﬁ*z%mw end ?&ma (“2%5}5%} who
emm&m*m‘% that Ghe shove @iﬂ@sﬁm is coused by the
double beon ;r@iiaw &3@@@;@ ﬁmsg cvuld nod, hwamm gek

any seed ém*xvsmimﬁ.m.

ﬁmm@ -é;h@ ¥wentyelzx @%@m specios Sooted :é‘csr
&@ﬁ‘k ?;* ’%I?:é%f?s "é:h@ éi,isme%@@ @9@1@ }m f;xwmgmi‘i‘,%ﬁ only *i;@

}f Amm iug yulgerde. In thelr otudies on double hean

| .;a!&fmw mesam, Capooxr end %?améa (1@4&) @m@z*vm that in
ﬁ%ﬁ&&%ﬁs@ﬁ ‘%ﬁs :3. ‘Ezi DEBS the 6&%@%@ emam ‘S:»@ ‘tmmmi%'ﬁeé.
%o Ehogeolus

@g {5t aéa; hm,wm}_gg E’.@ L] mé&

: uﬁi’!&%‘r’ﬁ”iiﬁ ensifornis, The virus undey ss’mﬂy seems w

rme&abﬁ.a the 5@3&@1%« honn yellms« moselo v.z;:ms in
sympioms on horsegPen and nodes e‘n %x‘mm@s%ﬁ ong but

4% @iffore in thot it was not Yrensuissible to l?}yl-zmwln

gureus end Consvalin or J:i;_f' prmig which ave lnown hosts of
doubile bean &@Zi@w m{wgﬁé viruz. The present vimus ds
also ﬁ&a‘&ﬁ&@& from %%‘s@ one zzammwg yellow mooale of
Fhnosol:

pe woll as in host reonge. Baced on the smy‘@r*m%lagy

purens msmmm by ﬁr@m}m {1960) in gyaploms

ond medos of $vencaission ng well as the traneniocsibility
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%o Boyulgards, it is proposed o consider ¥he vims
ceusing wosele of Dolighos hifloyus reported heveln,
o8 a gtrain of double besn yellow mosaic vius of

Capoor and Varag.

I% was found that vieus infeotion 414 not
in eny way affect the moisture eonbend of the shootg,
But the root syztem of disessed plents had & conparalively

lower moisture conbend,

The totel corbohydvate in tho dlsensed
plaﬁ% was lower than thod in the he&lﬁﬁy ploats This
vefucetion in the sarbohyivate content was nobicentle
in the shoot am wé&l 62 in the rool systemss Similar
reduction in the earbohydrsie conient: of infeoted
nlonts Wﬁ@’xﬁgé%@a.by eaglier workevs like
Hatsmoto (1922), Brewer (1926), Coxdingly g ai (1934)
© Dimofte (1942), Ribhkoy (1943) end Jokm (1960).
Badssivan (1963) has poinded sub that reduction in
carbohydrates is chavacterintic of many vimus digeasen
though there syre alzo onzes whoye infeotad ﬁian%a have
& highsr corbohydvate content., Aﬁawd@ﬁ C?QSS) has
observed that a decrensed ﬁaﬁa-gf‘ghcﬁéaygﬁn@éis
sventunlly lesds 0 a lower rabe of e&rhahyﬁraﬁe A
synthesis. The green ares of the lesf is considerably
reduced by the howsegrem mossic snd naturally this is
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expected to adversely affect the photosynthetic
eotivity of the plant. |

| The niﬁfcg@n content of the infected plant
was found %6 be higher than that of the heslthy plent
béth.in the shoot and root systems. Such incrennes
in the nitrogen eenﬁeﬁt\ef infected plents have been
reported by o number of eariier workers like
Compbeld (1925), Spencer (1930), Cordingly ok sl (1934),
Commoner g gk (1953), Dest and Gullias (1953), Yatson
and Watson (1953} end John (1963)s
Phere was s novrowing of the o/K fm*ia
of the infee&eﬁ'ﬁlmnu as & vesult of the decrense in
the @&ﬁ%ﬁhﬁﬁrﬁﬁe‘¢§ﬂﬁeﬂ% znd the iﬁere& Be in ni%ragen
conbent of the plant. Hosaie type of Vﬁruaﬁa 8Ye
generslly believed to bring whoud @.naﬁrﬁwing of the
| O/N ratics This nerrowing of the O/B pntio was more
pronounced in-thé root ys%em of infeoted nlaﬂts %han
in the shoot ava%em, since %he d@cresseAia the
em&bahyﬂrqse and the incrense in the niﬁx@gén cmnﬁenaa
in the infeeted @lan% was grecher in the oot system
‘aa aﬁmp reﬁ %o the shoot sysbem. |
Ehe root system of iﬁfeéﬁeﬂ Qléﬂ%ﬂ‘ﬁ&@
found %@ be pooviy ﬂavalepmﬁ with npoox nedulam lon,



e

Further the infocted planis recorded lessey pod
PormAation with deoressed woight of podst end seeds
and & consequent reduckion in ihe yield. Such reductions
in yield, no s result of Viwmus infestion hnve been

- eported by eavlier workers like Kendrick end

Bardner (1924) in E’i@&b@m mosaics Z%mi@é‘%? i‘fll@%%}
anagmm (1928) 4n bean wosale; Snyder ( 1934)

in pea mosaies Havbar (19353 in moseie "53 iimn heens
and Chenwlu gt gl (1936) in wosaie affected growndnut,
The poor o0t &evaiagmn*@ and the fall in yield may be
gmmmmm@ to the weckening of She plent brought
za%)am% by viras infection.



SUMMARY



o - wnn stedied,

XTTIET;

ﬁngs Doy

A mossic disenge _@iﬁﬁ' 33*@1&&_, on

% v&ma wan mmm,y ‘&r‘ﬁw"‘zﬁ_‘&’ﬁtﬂ i:wy |
&uwchinggg but was neither sap dransaissible nor enryded
in the seed of horsegwem, |
The w?aiﬁ@ufzy Zeminda :
T found o % %hez veetor of o viyug, ‘&‘h@ ﬁxmm@ mquimva

] %&G virngs with o mindoun feeding dtime of 15 asmw@m
Infootion wos obtnined wshen six oF move inseots weve

uped Por plant,
Qug of *%swm‘&m@x ﬁl*m%s @y&e&m m@m&,
the vims% WO mmﬂfwaz} mﬁg 40 fmmﬁ bmﬁ. ’;'ﬁhe

| syuptons producced on the fyoneh bemn y&mﬁz; wore diff ewm

‘Eron thoso on %mwmgmma

The percentnge t}:ﬁ' mi&@zx‘m i;i heslthy and

" infecied shooks were found $5/bo mm or less similnre
However, root syotem of mmmga zﬂmﬁs s&mmﬁ 3 Lowesr
pereontage of mimﬁm a5 00 s&ym«z& %o the ﬁﬁéﬂ‘ﬁ%ﬁy g,ﬁ,mm.

%m awﬁm&wﬁmﬁtz ﬁﬁmmﬁf was found %o be
iamr in the zﬁm@ﬁ and root mj@%&i&ﬁ’z @i‘ i;;fm:s%ﬂ zzlama.



Lo
Wi

oo e & P
SENRIELEY ‘

R

The nitrogen contente of shoot and ool
syatens of infected planis wore found o be highsyr than
Bhnt of heulthy planis,

A nevrow O/F ratic was noted in the infected

plenbs both in the szhoot and oot synions,

The yoois of flsoosed plonts were found o be

shorier with pour noduleiion.
Dimenzad planis reenvded ¢ Llowey yield,

The viyus rosesble the éagbi@-%@&n yveliow
mosale visus of Fhaseolvg lunatue r@payﬁﬁé by other
aguthora in sympionatology and modes of btransadssion
eventhough 1% éﬁulﬁ not e tymsnistted o sevrinin known
hogte of the double heun yellow mosale virus. Heneo it
in congidered gaéﬁihiﬁ that the viyua under shudy iz o

atrain of the yellow mosasic virus of fhasenlus Junwius.

€1
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