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varieties are often known by different names in different localities.
Some of the outstanding features of the common cuitivated forms

of pepper of Malabar and South Kanara have been mentioned by
Waitt (1908), Barber (1909), Govinda Kidavu and Venkateswaran

(1929) and Krishna Mendn “(1949).%¢ Kalluvally, Balamkotta,

Cheriakody, Uthirankotta and Karinkotta are the chief cultivated::

forms of Malabar an®*South Kanars®'mentiohed Ry these authors

and their descriptions of thesé were based on preliminary observa-

tions mainly on thieir habits.

The fact that pepper varieties are either monoecious or dioecious
is also well known, Barber (1909) has recorded that all the wild
vines he observed.on the. Tambracheri ghat in Wynaad were
monoecious, either male or female and that the majority of the

‘cultivated forms was hermaphrodite. To set fruit and to be
sufficiently productivé the vines should be hermaphrodite was also
& fact realized by the samie author. However, the vast variability

that exists among the cultivated varieties and forms in their -
soxuality was not known hitherto. Detailed examinations during -

the last season (1950) of all the Malabar fonas and a dozen:
Travancore forms available at the Agricultural Research Station,”

Taliparamba and the Malabar forms in the neighbouring gardens

and in different tricts_in~Malabar revealed the vast variability that
exists among them . with regard to their sexuality. None of the

cultivated varjeties and their forms was found to be completely .
hermaphrodite.. The higher the degree of hermaphroditism exhibi- -

ted by &™variety.of form the greater was the percentage of ~frit
setfing j
factot “Qetermining the productivity of a variety or_form of pepper.

THis is a clear indication that the ‘‘ variety’’ or *‘ form ™ is of

%ggkxdicaﬁng that hermaphroditism is the most important -

-fundamenial importance in pepper cultivation. During the survey—

of the pepper growing traects of Malabar and South Kanara in the'

yékg;1950 the authors realized that generally pepper growers were
ignorant of the existence of sex in . pepper and it was a real
- ptoblem for them. Several pepper gardens were come across in

ey Sentbec whitls he vel ploved: 44 be tomplete-fuilyres dne tedhe
‘gimple reason that they! smere_planted with, unproductive varieties

end -either male or female vines. This reveals the grest need to |

providé thie hpepper prbwets of the. Waest "Comstiiwith stientifically |

selected plant matdriat and this: esh cwnily, beisckieved &8.a result:of

&t the ‘éSearch! Ntiion: " 7Phi3 aHoft Papbfogi¥hs an accotiitsaf the
‘obeeP¥iitions ‘toade on*4bthe of The peppt vafictied andc foliiy of
¥iWer’ and Tra avincore keepifiy in view- thé ‘aspicts fogiliotizd
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corMatoyigl and methodg:e-iThe studies were made, in, 1950 op e

pebper varieties and forms of Malabar and a dezen Travancore ]

forms’ growsat-4ke Agricultursl® Research Station, Pliparamba
and also Malsbar forms growing in private gardens near this

intense study of all varieties and forms of pepper grown together. !
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_Agricultural Research Station and’in different pepper growing tracts
“in Malabar, The vines of the Malabar varieties of pepper examined
. were- #Bofit ‘tWenty 0~ “twerity-five "years. old '+ and those 6 the

Tiavanéore forus wete wight yearsoold: + - Ca
0 et [RRITRTITOIRS SRS [ TS T O

. fPhe flowers of these varieties were examined i situ in cerfgin.
cases with a harid-lens and in others & representative gamnplecof &
latge number of spiked gatheréd from difiérent zones on:eachi, ¥ine
wak- examinsd. undet. & dissecting-mieroscope: one-by oBe and -the
nature of the fiowers recorded. “Phie total number of flowers; the
?mpepﬁon'z in: :which ynale, female and ‘bisexual .flowers: occur ‘on
dach spike anil the gone-on the spike in which these different kindd
of flowers obcuriavere, recorded. in. several vines of each formy
gtudied. Ther morplology of the different type"sé"- of flowers waw
also observed.: L il . elro Lo R P S
.. 'The sexuality of the: flowers produced by “vines 'in & firivate
glgggenl at - Kunnoth i Ghirakkal taluk wae also stidied-in Juné

T340 e
. Observations—Pepper varieties.—The black pepper of. @Qi;.iﬁ
merce. is the pradust-sf the- species, Piper nigrum, Linn.,; The.
differgnt. variesiemsaridformsd of this species are, oy [known by
lagat_namés. ‘Considerable, personal. experienpe is required b0 dis-
tinguish " between ithegedsarieties, arid, fortis of jpepper. at,pight o6

the differences among them are not always very ‘distinetly marked
and thivoutstafitling diderences are more in théir habits of growth

LETTS i

than in their mérpt@logy. - fgmiliarity with peppar-cvarslas By
dsEstanREso0ia tion iy bssential to acquire the abilityto- disiggaiety
them, T:0ne and: the’ same variety ‘or: form. may ‘often el called-by:
 difforont nadues ins defferent Jocalities. Howevet, maiyita. popper
wer does nogdaapw exactly the nature of the varieti®s lhelg‘r%,.;
@bservatiofs and studies 'made “of pepper varietfes aml foeini" iy
different localities of Malabsr:and: Southr - Kandra-and at the.
Agricultural Research Station,, Taliparamba showed $hgt the
SE hrmdion and "Butitatiding, variet tétds of fHesh d

0! 21 ‘ ties - atid “férais ‘of these dis-
fricts are_Kalfivally, ‘Gthirankgit, Cheriako®y T Bafimkottit dnd
KuvikigHid. Bie kdhis iy mentioped by Barber (1909), Govind-

e il Vorubesbhin (1999) 2dnd’ Kfishid Menon (I349).

Gupdfal ‘exptainitibns "and studiep of Hieso fotg?*"i"&w“éa”&f’ &
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&ata g R et sk G wilr N T - o
oMy 1 distmguidhed” by ﬂsﬂ‘B‘uﬁh{ ‘growth and dark
: green ovate-leaves which are borne usually a w}g‘ﬁf’gﬁ"m
45°on more or less horizantal branghes. The & 'l\(es .of this variety
%7 gerfirally shott dnd ‘twistel ;gﬂb ; ‘eloBe b hedinth "sized dark
 dréenehesids: “Tta leaves "(Fig 1 are Smallef prg i
 Balothotth] sivsuring on sii ‘average JTTL ot 8% 1088 om.
Bho nanié: Kalhiooly o derived from~ Ralld Z¥tore,  ile
uendy type-¥ith Bard teavy berries, much heavié? bulk foi b
Wowing’ less"ﬂ{és&,@ﬁ,z;ﬁtef whe i dry mg %! gmiz =,
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.~ Kallunaily is the one variety of pepper showing the greatest
varighility in most of its features. Some forms have leaves with
shape approaching that of Balamkotta and others with. long and:
straight spikes like those of Balamkotta. Four or- five..  distinct:
forms of Kallwvelly are observed and even these forms show con-
siderable variations within themselves. Thig is 8 very hardy.
variety and is reparled by grawers to withstand unfavourable-
weather cenditions and exposed situations hetter than Balamkotta.,.
This is easily- the 'most widely grown variety of pepper found in.
Malabar district and is seen extensively grown in the taluks of
Kottaysms, southern parts of Chirakkal, Kurumbranad . and.
Wrynasd. It is either'grown alone or mixed with Balamketta,, .
Uthirankoita, Gheriakody and some times with Karinkotig.. .

- Balamkétta is distinguished by its larger pale greemellipticak’ -
kaves borne drooping on.the partially drooping branchés. Leaves - -
of this variety (Fig. I) seem to be the largest measuring 19:35 cinw
by 9-60: cmas. The drooping of the leaves results: in. a tiled arrange-
meht of thie leaves hiding most of. the spikes: . The elliptical: leaves.
are-broadest i the middle, but the two halves of the blade are
some farms, unequal. The spikes are long and straight and rather"
loosely and sparsely set with large pale green berties, The-berries
are lighter in weight-Bullt for/bulk than those of ‘Kollugally.: i

B R St o letenn R S
—Ehis wariedy Has - mueh- Jess variability . than Kalluvally
though: three distinct forms weteabe rved. One. ix a small leaveds
form: usually met with-ine Wynaad: Ndegh MHilabary having shorter -
spikes: and: sraaller berries but having the.other features .of the:
typical Balamkotte. The well known Kettavally which: enjeys the
greatest. pepplarity ameng . the South Kansma . Pepper . grawers. s
anothet forma' of. HalemKatte differing: from - the-typicsl Balambotte
o having dark gréen leaves and berries. AR

 Balampotia is.a medium elimber and reported to be & reguiae-
anhual’ yielder guitable: Eor: naturally shedsd kiealiles. This. e
- cxteuiivily e@itivated in the Chirakkal, Kottayam apnd Kerumbres
z8d talnks of North Malsbar and Kasaragod talek of Seuth Kanars,
In the Kurunibrinad; Kottayam and southern part of Chiraktitnd
taluk this i usually. growm mixed. with the varisties . Kolluvally,
Cheriakody and Uthirankottn. Howewer, in this northers. park of®
the Chirakkal taluk 04 in the Kassragod taluk it ip grown almoss *
exthisivety, - 1 T m PURERE SRR

e

- Ghatiokody (Choria = emall s Batinguished by 'tts fongh.
snilter l%gﬁlr(f‘%gc ‘1) and ;ber,.fign*f}:nf the other wiﬁs&ﬁésali@f ‘
smaltirese in oIl other respects. The Jeaves measure 158 cm. wi,
688 om, A%he vines are bushy with ;e}liptﬁc.&f Jeaves with, . -wélh ™
tarked veips which are deeply impressed, held in a verfigal posl-
o8 on horizontal branghes. - The berries are alvo dark grsan and

f sét. This' Variedy is edmmeon in Pepper  gardens off «
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Kottayam talak and southern part of Ghirakkal tabuk and is widiify. _

Ecdf shapes $n Pepper. !
Mazanan Farws.. . .

. . : .

TR HE R SR T S T Teet tue ¥ R FroLty
. Uthirinfiolte ‘(ekiidn = sBedder)’ s * distinguished fdome
Filluvally by its pavee branching slightly Tghter = gheen Teaveu
with ‘'Wavy” mérgiis borne at ‘ah wiele of 507 to ‘slmost Rorizetital:«
poiition’.” Uthirsnkotia Ts 486 riost’ spirsely branched' type dihong =
the cultivated forms of pepper. The berries wie albo Burger tham:

«f Kallugolty, Yight greem, xéry sparsely get and borne on
?ngr and more or Lo straight spikes. Yo't ’ionm‘ﬁn;t
Poibian,of $he hramehes, eolonr angd’ other foatures of the foliagh' " -
this form f'res’émi‘éileslf&'alﬁiﬁdm‘ ba ;

: t s leawes are  tengh Und
leathery. A large proportion.of the flowers prod :

n.0 rodided By vined ot
#his variety is female and this gan: thereforé be “called’ & predomi-
nantly female variety._-The formr “although ~not f{avoured by’
growers is ipresented by s few vines in-almost Il pepper gardens |
in the Kotéagam and @hirakkal taluks-of North Malabar. . triaia

S KorinliBta issditinguished from’ Kalluoally by .its - nvach:
Jarge darkZngeenr Igatedl and larger bergiés. The size of the leaves
19-88“cm. x 97 cm., spproaches”that of BalamRotls. 'Its berries
are larger and more dark green than those of Kallwbully; émootly
and: hining %and very: closely ‘det on slort curved .spikes. .'Qlel
intdfbsting flature aBout this Yariety ib’that the samef7ig {ifom:
duegg leaveschaving #he shape of thoser of Kglluvally.s
those of Balamkotta. - '

p
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. 'This variety is found grown here and there in the Kottayand
ﬁ)ﬂk round about Mattanur and Iritty and Manantoddy in Winaas
luk. ' ' Lo
Travancore forms.—A dozen different forms of pepper
‘obtained from Central and North Travancore and planted at the
Agricultaral Research Station, Taliparamba in 1942 were also
available for observations. -Their habits of growth aund morpho-
logical features show that they are of a different origin from,that
of the Malabar varigties and forms. A few of them resemble the
Katluvally of Malabar in leaf shape, but most of them look diffedent
in that they have mdre circular leaves than the cultivated Malabyr
forms. It is evident that the shape of the leaves of all these Travah-
core forms examined are of oval type but being almost as.broad °
~ as long they tend to become circular. The legyes of all thege fors
are dark green, however,“some forms produce long spikes and
others short. The berries are dark green of medium size, except
In one variety called chumala, and closely.set on the spikes: e
attractive features of these Travancore forms are that they areq very
tdy, their cuttings' strike root easily:.and 'elimb the standards
witheut much external -help. T R
= -~ As further studies-of-these varieties-im their original habifats
are gssential, no attempt is made to describe them individually.

. Productivity of peppesr varieties and forms in ’I'Gldti()fz!ﬁ t}e‘zr
sewwglily —Piper wiffibemi, Linn, being ia species producing typés
* of plapds of varying bex Jity, the study, of ‘the productivity of the

. différent cultivated varietfes and forms in felation to this chagactér
is of fundamental importanee. The relationship between gexuality
of the flowers produced by a pepper vine and its productivity has
net been fully realized by the:very few.previous workers nm this
plant in India, like Barber «(1807) and M. Anandan.(1924). .The -
resylts-of 4 careful study of all the varigties;and forms of.pgpper
available ai the Agrionlturel Research Station, Taliparamba, in this
ragead are detailed below.;.7 . .. 4 0

" Fruit setting in relation to the ‘nature of -fowers in pepper”
foggme—The sesalts of exumination of foiy Maldber vadebios b
formps, & dozefl Tavancoré formé arid. tlires wild ‘forins ave/given !
bolow, | (apla 1y 7 = o e 1 I R T BT

Tt

Serial numbet and named) -
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Serial number and name of ?'g 8 FTod -4 g‘v:'. ;
omrtely. .83 ,§f§§ §'§ 3 2L )
- I O 5 R R
g i < & . Ry Ry N
T Travam Jorms, ) T o ) TN
5 Chn'qah e . 11 83 .e 7 "M
‘GKdtbanadan .e ie ot - 8l P 19 87
7 Mund& .. ee s 18 .86 12 2 78
8 ll\;lako:iu o e .. ST 27 1 49
9 "Mundi <. 7 .. .. S ¥ o 88 G 3
10 Arikotcanad&n el - 8 ‘93 4 3 60
11 Ksniskwadan, i . .0 . 6 33 R - O 1
12:Kuthiravaly i a9 84 147 .e ‘81
13 Petumkodi ~ .. e " 12 21 - 79 . - AT
14 Karivally .. .. 1 61 . 32 L. 13
15. Kumbhakody .. “ee 8 93. .s 7 78
IC Ksnvxlshcky w 12 2 ‘98 - e - 44
‘)Wsid_fprm, L e T . ‘ L
1’1 wild of Tah- 1 .o 100 PN LA
para,mba .- ) . .
18 Wild form of Smge.m- i ee TIM000 e T &
- pata bulies: _ e RS
18 W% fortq from D T e WO .o
nasd P A PR s

) ‘While makmg ‘the above observatiors the gones in Whmh ma.le .,
flowers ‘dc¢tit ‘ot WA s pken’ of thebe forms were ‘st Hivted and are
miﬁf thﬁ"l‘&bfg;gi’ven below' (Table .~~~

5
£ Halﬂhrforma. ¥} Wi S in
1muv.n;ex Cee UG, la 7 7 4 . s 13 s . "98Ey:
o T T B
&, &= . 81 e 7o 81 a.@&:
g,,! . % &t ~ .. . ihodale?
per T’“'!P"‘mf 9 & oi . Lestt a
5 Ehuma's & s & 1: 5 it 8 .. 2 »;;:eg%amﬁ-“m
r. (1) (. ee [N .e 3 1 . 2
7'Munda .. ee . _ ee . 3 kg oL cemer .. Shggusinc figsz"
-Swak_odi b « &, 2: o B g0 o o wiZEe B
.lggu.ng; - . an s §Fee e .é €5 .i . % '{%&3&6
{i%““ oel e 1 :; T nfr:;,éiz
m‘vgy e €L ve e 1 se e 3:“..'»
13 Pmk@di. ve  Tee oo 2 er W ae - “..5.244' A?}ﬂnilr
14 Kirivally R 2 T "1 o L wgtieRel
38 Kari w_ e L4 .~ . . ] ﬁ ]
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“The observations summarized‘:in_ the tables given above enable
the fo.lowing inferences.to be drawn :—. .
(a) In most of the cultivated forms the large majority of the
flowers produced are bisexual. - L
. (b) Bome of the cultivated varieties and forms kke the
Uthirankotta of Malabar, Munds, Kanigkadan, Perumkodi 8nd
Karavilanchi of Travangore tend fo preduce more female flowers
than male and bisexual flowers. B ST T
- (o) Comparatively very few male flowers are’ produced,.. in
the cultivated forms of pepper. Comfletely.. male vines: rarely
occur.  One such vine is spotted in Kottanadan variety of Travas-
core. A wild vine received from Wynaad is also. fonnd 4o, -he

completely male. A wild vine found ‘growing in the-Agricultural

Research Station, Faliparamba, and another received ' from, the
Bingampatti hills are: found to be completely females. . . "
.+ ' (@) Percentages;of male flowers_on the spikes of the egltis
vated varieties and forms vary from O to 19. There are spikes
without any male floyvers on them. Male flowers may be seen at.
the base, middle an&'&pex of.the spiké and sometimes sven ‘distriv
buted over the entiggcgpike. =~ = ST

obtained. . , .
s'ﬁQ:_T,Q sepwhether; o Trawancore fdrm’WhiCh Wemobwed
. %o produce s majority ‘of bigexual flowers in- the . last season. and
- showed higher percentages of setting were, congistently produc-
tive during the past years, their yiédlds during the last five _years
~. ‘ere referred to and.afe given in the table below (Table ITI).
« .. T T TamimTIL.

g

T R g s E3. 23, -
s Mo W W Hi e
nomt ST 3%’ 3vE 3 Sef. vee.
L . RTS8 AR A
m ) 3 O oAl (@) %
Tehumale( ... ... t T T 5.
2 Kottenddan ..- ., b
3Mumda . .. .. 13 2
4 Tulakodi .o 10 12
8 m N LA 10 el
S ArikoMtatindan & .. ° I1 ¢ 1:
% Kaniakédan .. e M i’_:

ui i 3
iz 354

} 3 St To e L) ef
(e) The larger the percentage of bisexnal flowers on the
spikes of a ‘variety ‘or form ‘the greater the' “setting’ of berries

—
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F;g)m this' jt'is sufficiently clear . that one  of “the muost,
important- factors. affecting productivity. in.a pepper variety is the
percentage of flowers on a spike which set.info fruif and e general
exafmingtion ‘of “productivity based on frmit setting of all’. the.
varieties and forms growing at this station show that those having
preddminantly -bisexual flowers: on theif - spikes 4re “the ‘mostpro-
dugtives+-Fhogebaving predominantly femals flowers are seen to-
be . definitely - less-productive. To confirm . théss; = observations

vgg:;gezglggz made in_the meighbouring ‘pepper gardens daring: this
sgason anyd the results of their.exgminations. are given in Table IV.
e, svawisty and saurce. :

. T N O

Jrodt  sei.

JFowers. -

ernald

'Pé;cmage o |

Percsntage of

Péroentage o

& . fowers
hm}aﬁ;t:{ )
o

iy, ARS. . Tali- .-

: ~anb;">iA‘.B;S.m,""‘bﬁhf; o
oty ARS, Rarimbeth

. ‘ éjﬁ:ﬁ& A.ms. T&li- T

B'Smm._Mﬁmmm S VU { ,
1 1% N . v I
6 Balamkotta A.R.8, Karimbath 92 g .

" - garden IL o ;
7 Cheriskody  A.R.8. = Tali- .- . -84 12 4 sl

N’o St R . PN ’
8- i odty AR.S. Karimbath . :: 80 i} S 9 79
9.Uthizankotta AR.S. Tali- . 2 "88 .. 10 2y -
.- parambs. - R o .. . -
ﬁ\‘nﬁi:nkotm AR.S. Karim- 8 | 82 .10 - 85
" bath garden L. ’ - . . " i

11 Uthirankotts A.R.S. Karim. oo 10 L 10 .
bath garden IT. :

30A

2 $ 33
- B
# : o
288

13 3
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' It is inferesting fo see that the observafions made in: these:
private.gardens baye fully coafirmed the:ebservations made at the-
Agrigﬁtgra.L Research Station, Taliparamba.
PIEE) e vas seen that smong the~cultivated’ forms in Mala-
bar, Ytidrankolid has mainly. female flowers and usually female:
flowers énly.. It éan,. therefere, be called a predominantly female-
variétyi It is: #'well knowh fact that’ Uthirankotta is a poor
yieldaz, susceptibie to: early:spike. shedding and.hence notfavotred
by pépper growets. In dertain ypard Uthtrankotta’ vatity: i
known. to produgé good crops, perhapg.in such] yesis they gef the
advdutage of pallen from iother neighbouring varieties «which
flowet/at the safle time. [Phis varipty is always grown. miiced
‘with jgthef ‘vari¢ties. It may be presumed that if grown. alone
‘$his vériety willibe & thoretigh failure: just as the wild - femalg.
“ones. . However, it is a hgkdy type: groducirg profuse SKGoYat:
Ehﬁfbgie and the.cuttings £rom. this @arely fail. to striles. zostsid - .
(g) In view of the observations . thaf .comparatively few.
fi6ters are” Prodiiced ‘by these " cultivatéd “forms and those,.
Having pradomitantly biséxual flowers seem ‘to’ be ‘most prodde-
1988 a%aflability of “pollétr frorh the ‘stattiens’ 'of the. bisexual:
ﬂv’é&ersy§eeﬁs‘if36’gbe‘la,%9’impqﬁa;f;t.. A s
_(}?ﬁzwl@'tyggfm"m varveties and forms in relation to- shede.—:
Ab the Agpicelyzal’ Research: | 8iation,” Faliparamba, there ~ig -4
lazge: ares {about 16: acres) of pepper. crop: abandoded for thwlagt:
. tem to fifteen-yedrs, overgrown with. thick shade. 'In this ares
H‘?Y« s thesold wines whiok are about 25: yerss: of age: stilisdrvive
‘but are in a_much deteriorated condition due to lack of sufficient
- sumshine and care. It was observed that settimg of betries in
~ thesp-Vines weré gemerally very poor. The vines standing in this
area #re Kaltuoally, Balemkoifa and Uthissnkotte, - Twetityiand
* twenty-one géntiguoup vines in two different -patches im this area
wés “egaraned in #eptember ‘1956 to see why sefting was
-generally poor tinder thiék shade. "A sample of a large rumber of
, spil:{ collected at ramdonr from each of the forfy-one virieF Wak

YT

siibas

__exargined for the sexgality of the flowers and :percentage of :Frui
“aeitihe. The results of thess examinations are sumimmsfised in -
the #llowing table.- ¥Table VI¥~ St B '
. é_); - s - . ? ’Tnm Y. arL sLLA s #e

-Serial nu ol  gndnodne of N - The naflire of BT T 1,

| variety,” - magority of . @

s et 2 o flowers, <« . A H L st tn

Kaffuvally . ~ ... 4., ., Femsle 5" ., g
~ Do. .y . -« Bisexual , . .,

1

2 D . N e , . s
38 Do UL e v A Do, o Byl <, A8 Y
4 Do «« we- .. Female .. .. . 4’3 .
K Do. YU e TR sot Do, T N g g 2
7
8
9.

Do, R . L -
Po. e ee e ee® Dos STy, s s pg T
Do. ~ * I 0 % Do ... .l e 33

¢PDo. P e+ Doo Ser i, 18227 -
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, The nature of the

o> Sl number mqﬁ -

e WW - b
o, Rowers.. CL . estting,
T . s " Patch I——ocont,.
30 Kalluvally' .~ oo s . Bisexual
12 Bogt
I3 Balamkotta.. -
lﬂr""ij'.“‘

o

. 21, t'-¢
. e
Yy B
e Y w:‘ .
. 17
o el 13
v 187
o e 14,
.o &:
e " f' P
e .;:. . w .
“ew ey 28
PR T U YF
o oegepciil %
o et 9.
NPV REE T N S | S
' ol e
T I T T L S S R S G T ey
* ‘It i interesting to ses Wt irrespective of the, varieties per-

¢eh¥ags of setting’ of Berries' I these vined' is invariably poor, far'

inferior 468l vined Of fh’ sain’ Varietiés standing i other fidids,
Wit zm&é.f’*fs Jegulated, . BB ‘ilso’ seeri’ that unlike the vines,
gioRang! R obhr "Helds, the’ perceritage of female fowers is,pre-
Jofiinating i fwently-eight out of the fo&y,onedv?lﬂm “Te; thre-.
fote; socrb cleat that intense shadé Has tended t¢ produce. more
. female flowers than bisexual flowers. Consequently the amoifitt of
pollen. gyailable. would.bave been very lisited and-the poor sstting
of berries could. be attributed to this. It is cbeerved tha the pro-:
duction of spikes, ig ;also very sparse under thick shade. :
.. Digeussion-—Distribution ‘of - pepper varieties and forms of
Malgbar:—The brief descriptions of the chief pepper varieties of
. 'Malabar ‘given above are only on their outstanding featires which:
“ weuld help in their identification. Detailed and systematic studies
“eni-the morphologh and- classification of afl these varieties dnd
forms -axe in progress and Will be presented jn a.future mﬁ‘?

.
b
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Jittle. isy known ‘about the distribution of cultivated: . papper.

varietiss ‘and forms in Malabar. Krishna Menon - €1949) has"

. briefly indicated some of the tracts in. which these varieties and

.forms are grown, but the-survey of pepper varieties in. Malabar.

.¥and Soyth Kanyra nidde by the authors diiring 1950 has breught:
~ out cledrly the .natural distribution of these varieties. TIntrodud:: .

tions from tract to tract have taken place in recent tinres byt it is
possible to tracé more or less correctly the. original home of these: -
varietie$ and forms. -- . o . .. S S

From the - details® regarding the disig'ibutions of - peppar:
varieties and forms in the’ districts of Malabar 4hd Seuth Kapara'
given above, it may.be seen that almost all the varieties and:-forms:
are found grown mn the Kottayam taluk and..sowthein -pirgs ““of

*Chirakkal taluk of North Malabar.. In fact, .only in the track -
round -about Masttanur, Irikkur, Iritty, Velakode and in-Perali:
malai:snd Kalliat areus, all the Malabar varieties are found growh™
either alone or mixed  together. In no othér pepper growing ares:

- all these varieties are found grown -together.--It is‘thos' clear-
that, gpart from’ Travancore, this.region which forms the hinter-.
land of Tellicherry and Cannamore, the two most important com-
mercial ports of North, Malabar, was the original home of pepper
on the West Coast from whence all the Malabar varieties . have.
origingfed. History 'says ‘that”Wengad, 4 villige near Anjara-:
kandy, four miles .south-west .of Mattanur. and. about thirtects:
miles north-east- of Tellicher#y wias the weat of pepper trade irc
Mala.b’;.? in medieval times and. was found so by the .Bast Jndis:
Cempsny. It was, from this -fract -that .pepper cultivatiod ha&
spread fo Wynaad and Kururmbranad taluks and to the’
extending northwardd from the:norfh-eastern part of Chirakikal
taluk to the south-eastern portion of the Kasaragod taluk of South’;

Kanara.., This last \pepper tract, which lies d?st of Payyanur and
I ) : S T ER a3t 2 s gaurtt k- Aas vl ;;i%ﬂ.
thil than fiffy years ago. 'Fhe fact that the form,

of Bélamkotta, locally Jknown as Kottavalty alone is slmost exolu-.
sively growi in, this tract is s, ofclusive proof that this is a now
fract and the ‘variety has been introduced. into. this', track,, onlyf
mbgllyy LT Lo e
o i1 Sezuality'of pepper barietids. Tt 15 ‘e ®bm the observas:
tions on pepper- varietiesrecorded abovestiish ‘there are considers
able variatibns anhong them with regard to the percentsge’ of bi:
sexual flowers they produce:on. their spikes, the higher the pee--
centage. of bisexual flowers in.a- vine Ahe: greatér beimy -ite pro-
ductivity.” . In.the Malabias, varieties and fotms. #t! waries. from .S
per_cent in Balamkotta to 2 -per cent in Uthirankétta with- 86 péf
cenf and 84 per cent in Kalluvally and’ Chefigkod , respectively:

.

wiged jextending up o' the Coorg border Js, 3 ggmparatively,
‘aréa Lot mmbre

o

It miay thus be seen that Balamkotta, Kalluvally and Cherigkodsy
are Agrgdncpvg types: - Uthirankotta, however, has 88 per cenk
Female flowers and this can definitely be called a predominantly
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$amale form. It i this charscter that makes this variely uh-
productive and usually causes ifs spikes to be shed. If growa
exclusively it can produce only very insignificant yields and its
wccasional productivity in mixed gardens is due. mainlyito the
availability of pollen from othér bisexual forme standing ‘nearby.
Similar variability is seem .in the Travancare forms also, the
ppercentage of bisexual flowers in them varying  from 93 to 2.
1t may be mentioned in this connexion. that the yield of pepper
‘vines depends not only on the sexuality of the Sowers produced
by them but also on other inherent characters such as the number
of spikes. produced by a vine, the length of the spike, the number
of bisexual flowers peagunit length' of the! Jgile and the relative

weight of the berries and black pepper pro ced by ‘them. Any-

way the fundamental importarce of the goxuality of the vine in
peppér vultivetion cannot be over-emphasized. Although Barber
1909) and Anandan M. (1929) realized the relationship between
gexuality and productivity in pepper they “had-not’ sufficieritly

realised, as mentioned above, the vast variability that exidie

~among the cultivated varieties and forms in this respect.

Puring the survey of pepper growing tracts i Malabar and

“South Kanara the authors have come across a number of pepper, .
gardens which ave ‘provéd complete or partial faitures " dmgly

‘because they afe planted with ‘wriptoductive types and vines
producing only spikes, male or- female." Tt was also observed

‘that male vines generally flower earlier than female vines, the male -
vines thug being of no use in fertilising the femaie vines. A pepper

éarden at Kunnoth in Chirakkal taluk;'North Ma , whioh
though planted twenty years ago in a suitable area of twelve
acres have proved to be 3 complete failure all along. QOunly very
meagre,. unprofitable yiélds are obtained in spite of thé best care
bestowed on the garden. With a view to investigate’ the causes

of failure of this garden a number of vines in different ‘patches of .

. the garden were examined in September 1950. The resnlfs ‘of
‘examinations of twelve contiguons virtes in a row ire givén below
‘Table VI) as an example: - The' majority of vines in the garden
is l;é{auuwug, with: & few Uthirankotia and Balanikotta vines here
Y Aﬁ:—m‘ : Lol e . : ’

A - ) - : : 'AV ‘ i
e rghgm VYo Serial number 0’ vinf«l’t;ﬂ'm' ’., 4D, ;. : :
. o R A L f’;ﬂ"ﬁtwq.lp 11 13
‘3“1'1115 or fiot. . : - é 5 ﬁ z° Qv >" é é 5’-} 5 : z’o
4 7 I T | ACT
B e S T B
ﬁwmorg g %“ £ 4 ¥ "é L é "é 2
difforent “kinde ‘ofl v q ¢ i ‘d.F # i : 3 "3
'mv “' : l“ q _t g.: . ' " . Vg a? ! ) - ‘ . a[: ‘h‘ )
L“ '_V.A.,'l.'r.' ,"5 Jé ’,1;:: N . . :;"_v,jfd e _. S e .3"‘/
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It is interesting to see from the data given above that the
mgjority’of splants is male and only a fninority: prdductive. It-is
alsoobsddved! thiat chese bedring -plants: produce.s large .majority
of; fenade - Howers;::tht . percentage ‘Being. 88, ~The.> percentage -of
. fruit setting.in thesé wines ié also very:poor., :Obvicusly $hey.-are .
not i sufficiently :benefited by :the pollen from the »ad joining: male -
* vinés, dbe perhaps to- the different times st which mkle vinés and
other;preductive wines-flowered. ‘A similar examination of "iffer—
ent : patches:of "yines in’the garderm gave : sitnilar’. vesults. : The
above’ obgervatiodts b dnce ihdicated 'that: afi::examination of -the
few'amost productive: vines-scattered here“and: there-in ‘the garden
i3 ehsential, ‘ard ‘twelvs such'vines were fndividuslly: exathined for -
the ndture of the flogrs produced on the# spikes. "The results
are givenin the-followingtable. *(Table VILj~izr - "5

f.

€3 b

ol TABLE VII—-—S’ﬂag number of vin's,.,

eyt T e W e By,
A:@iﬁe“ numbgr_‘gig;diyﬁ;a;éu {Bx&emlr _ .C\ 72‘ 284,05 39 .28
> | S2AS e

punds of Boqrs Dor sVl pamate 56 ., v Bl T 270 49
takon et randond, -~ -~ {Male . 12 7w n o0 el
e : Lo

T S oy 5

‘ st T e o Aol an  pedk
A% > nymber of diffg#os (Bisexusl:  49. £4.27; 58 42 20° 338
Hinds 3t fowerapef Upike |1 L Lo, e
inp.samble @+ Spikes{EW‘rSé"’ 02,001 40 B IG5, 41 @06
taken &t rapdomi. . 0 (Male © : o 27 iLrivuiteet BT 0 40T

[

-ef

P TS cp i Y. s il sl oewpedr virragrt ?"'t gt
ha;tag»cfem{ from. the results that ’gh'e 'farga majority. of | the..

nogt
08t _

ductigg .plants.has eithen a majority or a, sufliciently -good.-

‘proportion ;of bisexual. flowers. | Thie-geems, f0 e 4 congincing -
prpot. - of t% ;dirgat: relation -between . the occugrence  of - ~hyggxpal:..

- floWe and preduciiyily mvines.- There .are innumerable suck
adtions Moo TF

he availability. of, suiteble wnatesial (: for-.

planting ‘is therefore a- serious: problem far papper growers nt, the:

‘ e and shows how the. industry: stands in.great-aesthaf .-

ncE “in ?&E ‘mafter of providing them with sciendifically-
geleéted plant material. This is practically sp in.view of the fact
that’ very fovgidwers EBBY thie -eiTstafied of sexuallty' in pepper-
and where*they stand with regard to the varieties and forms they
grey. $The &or® for fthe Smprovémetit 5f tho pepith™ Sy

selectioh ol productive clones is also yery gragt{
i o e - - !

¥

o

, Infiyence of ssason aid viher factors on isexuakity of pep-
" peltT ‘&fact that ﬂegree of shad& can influefic ~the sexpplity of. =
the flowef is verlyy ifterestiffg,fin that enfiiro ugént chobfiutdtuilip
thé'sexuakity of & vi¥e to a”considefable dBgre& ! f%;;ﬁfg @%
oxpectsd thata certair™amount of s#isonal #orfuations in -

" production of bisexual and unisesual flowers il peppert varieties
may ggcur. Jhis is under study andthe rese’at.of tgeﬁé studies

aig
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il be - piesented i dsfutire paperss However; s preliminary
-r7omt: interesting robservation .madé:on: the pepper crop of th;sz.l-fte-
. isegrgh . Statiods andl the neighbouring gardens is worth recording.
. Inithe middle gk April last -(k951) ovet six-inches of rainfall was .
rreaeived o North *Malabar-all of .a.-sudden:-after .a- spell. of  six
-;niofiths of sewére:drought. ; This induced.about. 20-to. 25 per: cent
1sof:vines ‘at: this ‘Resenrch:Stadion and in.the- neighbouring gardens

to flush ‘and put forth flowers,s-kf-very heavy: rains are:received

in April to May pepper vines may begin to flush. The normal sea-
-ssioni fort fashing: e dwis] sool -after, the south-west ‘monsodn starts.
« Rarig/flushilyy wnonyprid or May is considered by pepper growers:to
{998 nthgoundesirablaias®s spellof ‘rainless pertod; Which may usually
follow, causesaglithe-eurdy: spikes to shed. If :a~secorid “flughing
sraceurs on!th¥, satagsvines:again at the beginhing of the-monsoon
uitowill osdiablyibe ifat Belodv hormal.: -Such sheddings of pre-
¢:fnonsoon spikés aredusuflly’eonsidered by the péppar growers of
- Maulabdr ‘as: due 1o lack bf Sufficient rains immediately after the
earky sflowerings ~All the vines that flushed early: were exarhihed
+icarefillly for thé matureof the flowers on them. - It 'was extremely
sinféresting 40-see thap)the flowers produced on:these: vimes -were
. all fénalegimnid mo fosle or hermophrodite Motvers-could ‘be “seen.
L As dhese: flowets  are-not fertilized -due toabsence-of pollen the
. spilies are .allishbdsa fewidays after they are formed.” The shed-
. dingiof these easby:fotmed: flowers during the present souson was
-déhnddto bewntirbly:dmy foilack of pollén. On five of: the -vines
‘whith floweted edrlyt bjsdkual flowers ‘begar “WHippear 1owiards the
yengdrof- Mdy: . It shduld also be mentioned that thé ¥nedewhich
Aowordl eaily ‘are Inostly .ofithe ‘hermaphrodite forms like Kalhi-
< tally and: BRlemkotta,ddioblly bethg tlrs: varisty which mahi-
Hicmedqanty fAushindias thgshighest degres.!* Thel it werky 1High-
@nded - by- theee emimesareodeets: to. be ‘of the - hermgshirodifé Tops,

indicatinig that the true nature of vines Bef:begdn T assert itwelf

with the onset of the monsoon. In a recent visit to Cochin and
Y&r&yg@@ﬁ‘?ﬁﬁ@éﬁfkﬁd@eneﬁe A3th and 'Qst-of Méy 1958 one of

[

P O ST
H gagrof

sidaeisibe ornilwpy-bine. and-bds route. .Awoné goes filrther and -
:SUEbher apuklr s thalintebmitycy df s flushing 16f. -vines was™" seen “to
ingreagerin thasuihiddwodslabir - In -Guidhim And Travanebro
ﬁgﬁﬁﬁ.‘:%¥§§18 1ngsHad: Bushedyja: April-itadlfs3:fa thacpepberint-
_dens; I, cenfgal<Dyavapcprasthe-vines ivwlere ‘found '$5 Produce a
5 (of  bisexual, fdwenst 75his:isrvesy dhtercstiiy HH ~vieW Vo
4 3 thakal ssuancote; adi Gookin haduplertty of itey W Mbreh,
PR 2 s Y%@gﬁé‘mpﬂﬂpﬂ vinkew i thet tegion Mwsurutle
nditions fox exhibiting: theiw hiftarat: Babit 4f hemuphréditisd.
S $he; obher, by g in Malab&s#thbm;msmoimn}a&%ﬁaﬁﬂ,ﬁ‘;gx

aﬁgﬁ; d.-suddenly iz ihehesiwforsite fwanvPendived in - the
middle.obApril, - Fhig dawegianr b rdin ndecad FasHME" B TebfHe
%f 4he. . vingg.  However; sheiqpeseding: severe: Bronyy sehidition

24 "1ads, thaphypiologioabsdonditibn ofithe vires WA Hablo
for exhibiting hermaphroditism. This is a clear indication that
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“sexuality in pepper vimes is highly influenced by weather condi-
tions, especially time and intensity of rainfhll. This is a very

~ important. and interesting problem as far as pepper cropvis eon-
cerned and-is receiving . dme. attention.’ If abmormalities in °
weather comditions can fluctuate sexmality of pepper vines within
& season there is every reason to suspect that it can do the same

- thing from season to seasom also. As these are fundamental fac™
-tors gffecting productivity. inr pepper their, investigation is of great
importance and. is. being pursued.- :

. Origin of caltivated pepper.—The datt gathered se far is ins~

sufficient to attempt a discussion of the phylogeny of thie varieties: -

- and: forms of the species Piper nigrum, Linn. The cultivated
pepper has -originated from wild pepper. Pepper in its wild
state is still found growing imv the rain forests of the Western
Ghats uwp to an elevation of 4,000 feet from Cape Comorin
right up to North Kanara in the Bombay Presidency. The
observations . made so fir show that the vaerieties and forms of
Malabar and these of Travancote are of emtirely different origin as-
for as could be judged. from their extermal morphology. There is -
practically no difference among the pepper varieties of West"
Coast with regard to- the external morphology of their flowers.
The differences are noticeable only in their habits of growth and -
size, shape and colour. of leaves, spikes and berries. These
characters -are -suflicient to_distinguish between the different

- varieties amnd forms. The distinct differemces between the Tras
vancore and Malabar varieties, especially in leaf shispe+(Bigs Iy*
imdicate that they ‘are of different origin.’ The circular shape of
leaves of the Travancore varieties- is rafely foun@<in Malahar.
The Balamkotia type of leaf and habits of growth seem to be:
entirely absent- in the. Travancore region and it is to be presumed*”
that the pepper varieties of each of these regions originated from:
the forests of the region. - - ~ I C

~ The wild; vines observed in the Thambracheri Ghaf by
Barber (1909) and-those .observed by the-authors in the Bingsm--
patti hills are all. monoecitus, wheress most of the cultivateds®
_ forms are- Hermaphrodite, & small minorily like Uthirdnkotts of
Malabar and- Kerivilanchi of Travancore being female. - The oulti-
vated hermaphrodite forms" of pepper must have origirsted as a
result of continuous selection by man from very andient: tises.
When: ke - began: 46 -grow pepper for his own needs he started
selecting: the most: productive:from the wild: vines existing at the .
time and this proeess of selection for hundreds of years hws piven
him the-present diy: colfivated - Hermaphrodits -fortiis ‘of pepper
which are not found in & wild state. " It is thus clear thal the
‘hermaphrodite forms-lave otiginated from wild rignoéeious firms
the representatives-of whick- still exist in the Western Ghats. No
solentifically- salected elone of pepper exist in India at present &g
Bo scientific work: of. this kind kias beén done {1 Indis yef.-~ = -
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__ Only when & survey of all the wild and cultivated varieties
a1id forms of pepper throughout the south-west coast of India from
Cape Comorin-fo North' Kanara in the Bombdy Presidency is com®™”
pleted and their characteristics studie®, will it be possible to trace
the full phylogenetic history of the existing forms ef pepper. .

Suminary”and’ conclusions.—(3) The most outstanding’ features
which would help in the identification of thie important gepper
‘varieties and forms of Malabar, i.e.,- Kalluvally, Balamikcita,
Cheriakody, Uthirankotta and Karinkotie are described. Men-
tigH* i also.made of the generzl festures of twelve Travancore
fotirs grown at the Agricultural Research Station, Talipsramba.
-~ (2 Productivity of pepper varieties in relation to = iHeir
sexuality-1s discussed. The following cemelusions have be@fh
g¥tived ab o— ... . o o mesomr o prien b [

: (a) The wild variéties observed in 'Wynaad, Singampatit

hills and the-Agricultoral Research Station, Taliparamba, are
seen to be moneecicus. : o R
(b) Liarge majority of cultivated varieties of pepper are
hermaphrodite, with the exception of the Uthirankotts of Mala~
Bar“and four varieties of Travancore whieh are found to be pre-
dominantly female. :

(9 Comparatively very ‘fow mdle flowers are produced i
cultivated forms and they sre disttibuted irregularly on the wpikes.
. (d) The larger theé, Percentage of bisexms! Towers pro-
duced by a vine the'gréater is the percemtage of fruif. setting en
’ () THERS 15 vast A bility mng' the cﬁftfvaéea Varié-
‘ties and forms with, reg’i‘gl}:o their Bermaphroditism, the per-
centag® of bisexusl ¥owers. ini. themr varying fromr 987t6 8. -

. () The yields of the twelve Travancore forms grown. af
the Ag_ncnlifural Research Station, Taliparamba, fof'ﬁhe"pasﬁ five
years invariably confirmed that there is direct relation between
hermaphroditism and high yield.v .- . - ¢ o L

() Intense shade has Bonded to prodics miore fomale Tlowers
_than bisexnal flowers i hertasphirodite forms o Do e’ Tlowers
g 1n poor 'BetﬁbgiOf :rv.]lts,and; Mﬁl‘e poer Yieldspe.?pe_ ; !,. !unlg’

" (4) Thé Zistribution’ of the pepper varisties and for
-Malsbar is'btiéfly discussed.” Survey of pepper gro;?gg fm %ff(
Malabar and South Kanara indicated thaf: Hottsysm' taluk end '
-southern pasts'of Chirakkal taluk of NorthMalabar was the original
%o;? arf the'pepper varisties-ad forme'foind in Malsbar and Southr

+ °-- A5} 'The cultivated forms of pepper which are mostly hermi-
‘phrodfte originated from the wild viass, represotietives Bt whi
axefound growing: in- the ‘forests of Western Ghata; while one.of*
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Tl Hoknowleicﬁnents -—The authors gra.beful thanks are, due fo
Bri 6. V. N arayana, Ollseeds Specmhst Cmmbatnre for. he.lpful
“guidance and_constructive. criticisms and .to the, Indaa.n Couneil
of ' Agricultural Research under whose financial &ld this  work
could be carried out.
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Observatwns on some South Indian vanetzes of papper

; [By P Abra.ha;n ;Pgesentedﬁ.by ,G, V. Narayamg{]
g D

Thejuﬂ paper was ;xot presented. o g
Sn M. Ba ¥ Nmnyu Bdb ’?Wafnted fo" kﬁ ‘bvﬁeﬁ’h L%iwre
“Were any forelgn varieties in the conectxon that were.now being
.studied- at-Talipardmba. "% good deaT'o yﬁm [ogical aqd bioche-
_mical work: dBcalto needed Tor pepper mIp emenj Smcemvy_lld
types of pepper:wete: TEP0rted ¥6 be' present in the (341; S also, 1t
,aﬂppeared to_him..that . Malnbar': uéul‘d"n&% bE'’ C‘Iélmed % 8
%e Of origin for;peppelat .coite - i ,f"
s Sn : Goe. ¥ Wwwunaam"lﬁﬁjr ﬁf} ﬁa’tha’,t “fhere wex:e very
‘few varieties in collection at T& b, Evén’ %élf Gg?-called
different varjeties fro Ve andMal&y& -wake nop’ to be
~veri m&ﬁ&i g b-iff  Malabarsli Vawietiss T¥on
Stk pIaeed o ldaﬁs‘o ned, andostudied 1The Pepper@réh Hid
not been properiy surv%ye and the . avaééabii data wese $00 mea-
Oh

th
S b a R s SR
$OF 40183 ChPRwony 3ot B Lom vodelc T
i 115 9781:0 3 Rajaselidbe’ m 7 ik fo whazfmwoﬂé;hap
;pgu,}}fathénﬂm& gfdﬁ ade vere . subsequent yxﬁ&}iﬁﬁe&fﬁx
Sn a. V Namyana rephed ihat this aspee ggopl&: receive
BOGovs 75 Lrdddy 1o “”*33 B thvedbio etk

~.)a§

F""I“ﬂ & jnf'tn b &Imq
s - Sri L. sSribovvasmgiicdd 2:;.}9%73 “hoon bondhefed
£ hroducs m}ﬂm&aﬁ’ﬁa h eftects. of ormcibe Lty
beex' studied in this
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Sri @. V. Narayana replied that the pepper seeds are ordina-
rily viable and the‘study" of' effects-of hotmones wotld ‘be inéluded
i the [rogrammDie. « i, 7 T MM T s .
. 8ri P. Krishna'Rdo pointed out that only an abstract was
available for discusgion 4nd in the absenece! of :the .full paper, pro-

ﬁtﬁbl§~diﬁcwl§)ﬂ‘¥éas not ‘pOSSibie;-\’zé':;: Yo b N LLCRE

. igH Simdpalh stated that for an undéfstanding of the taxonomy

| of the peppét crop! it was desirable’to.,study plants raiseq frem

" geeds, without restricting it to clonal types. Breeding and cytols: °
gical; favestigations shouldgo haundidn: -Hand.:=in Maldya. Certain
trace elements:.were-reported to: have :beeni-estimated «itfxp&)’per’
and. Molgbdenum was: found -in. the seeds. . He:®oggested .that-this

agpect.-maay. be investigated: to -dsseds ‘the effect. -of trace elomedts:

“on. pepper eultivation in Malebars it ot T r B

ey e e gdr e ot o L Wbeso Do Dogh g
Sr T Narasinga o™ stated "that greater uniformidy,, was

obtained in clonal propagation and wondered why the study
should ‘be extended to plants raised from seeds which may show
wide variation.

Sri G. V. Narayana replied that the term varieties were used
in relation to the agricultural varieties and not to botanical types.
In -Malabar, with the heavy rainfall of 100 to 150 inches it was
quite possible that trace elements right’be the limiting factors.
This aspect would also. be studied. -+ -~ =~

e

- GONCLUDING REMARES BY THE PRESIDENT..

As already mentioned-#his is.the. first conference of its kind.
The worker gets af*spportunity to know the problems tackled by
the others and-fhe tnethods adopted by them. If these papers are
published,-only .a few, who are interested in the subject will read
them; but in a conference of this kind an opportunity is afforded
for. knowing each: other’s difficulties.” The results would have
" “been still more helpful if the work had been planned beforehand in
consultation with one another before being actually taken up for
investigation. - In present day research, a full co-ordination -of
effort is needed and team work- in tackling different problems has
always to be kept in_view. - In the olden days the Indian Council
of Agricultural Research: was sanctioning any scheme put up by
the States without-reference to duplication of similar work in other
States, but this policy has now been reorientated and few schemes
are sanctioned only on the following basis i~ ‘

(1) Problems of purely local imporfance have to be fimanced -
by the States concerned. o o 3

- (2) Problems of regional importsnce .covering s wider feld
gté:a aplgicabﬂ%_ﬁy ffcﬁg!;it;f?ﬁ' th‘in ﬁ;@ State are considered by the
Indian- Council of icultural Research after scrdfiny $0 avoid
the duplication and susure o-ordingfions | - e e
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« . _-A3) Problems: of fundamental impovtance are tobe $ackled
by the Universities where greater.[acilities .are available in the
8180 of apparatus ard personnel to tackle the problema. :

I find that most of the papers discussed to-day relate to probs,
lems on plant breeding. I would like that attention is also paid -
sto problems like weedicides and fodder. grasses for a stady of
fodder grasses the conditions in the south ‘appear to.be inore
Aaxommble than ix the north. o

.. SriyP. D Karinskar, Principal, proposing & vwote of thanks to.
#he Flesident remarked that besides the papers resd at the Con-
ference there were a number of papers which could not be taken -
up for want of time. He was thaskfal to the Director of, Agricul- -
ture and the Headquarters Deputy Director: of Agriculture, to }
ﬁom. is due the credit of conceiving the idea of a Conferenge of
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