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8. Date of start
1976
9.  Date of termination
1981
10. (a) Objectives (Not more than 150 words)

The survey conducted on the nutrient status of coconut revealed that
there iis accumulation of N, P and X nutrients in the leaves of root (wilt)
affected coconut gardens as compared to healthy ones. On the other hand the
concentration of certain micronutrients like Zinc, molybdenum angd Iron, has
been found to drop below their critical limit in diseased palms. These find-
ings indicated nutrient disorder and ionic imbalence in discased palms, Since’
the disease caused retardation of growth and reduced the yield of the tree it
was presumed that there might be certain imbalance in the absorption and trans-
location of nutrients and also in the distribution of photosynthetes and other
zf Rukriswkx amd xXER in kkr fiztxiwukion nf phekmggrkkekex amt methods. It
was also thought that the incorporation of inorganic nutrients into organic
complexed might be hindred in diseased palms. To understand these phenomens
in gweater depths and with more accuracy thaﬁ with conventional methods,

studies using tracer techniques were initiated,

{b) Practical Utility including background information (Not more than 150 words)

By employing radiocisotopic technique on diseased crop it was thought
possible to obtain some conclusive, authentic and guick information that
could be utilised for predicting measures either to control or rchabilitate

the existing diseased plantations, by balancing nutritional needs.
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Spplicatior of radioactive materlals ¥ F PO, and zbcl throuch

2
soll, root, leaf axil amd sten to coconut polme,

-easonal veriation ia the absorvicon, tronslocnticn ond distribution of
22y and dékb in root (wilt) diseased and healthy palus,

Jetermination of active root zons of diseased and Yealthy palms for
efficient absorption of nutrients.

The absorption vattern of “rent, leaf disces and exciced roots of  IRRRIsIRK

healthy and root (wilt) diseased palms,

Incorporatioasutiliratinn of “<p and 66 ®b in different fractions of phosph-

rous and Potassium In scalthy and diseased palna,

Tracing the siie of accumulation nnd zatit of Tlow of nutrients in diceased

and healthy palme by autoradiographic techniques,
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KASARAGOD-670 124, KERALA

RPF IN
Project No. : hye T (239)
1976 —19 ) Date of Start: 179%¢

cield experdiment:

A
Cndiocetive UL, YUty, wuzs fed to woconut palss by coil vloconent
P 4

nethod,
in tals metknd 5 mel I “2}0 diluted o B.2 litwres of

water (consinuing 50 ppa P) wue applicd to Goalbiyy und reot {11t}
diseased palws through holes made at different depths of 10450, 5C aud
7y osas du ohe soil, 1 sach hole 100 ol of vndio cetive colution was
injected .ud subsequently ihc soil .ue irvigated, Yoot ouLples ere
sollecved from opdndle, first fully opened, ofddic zad cuser ionves,

ai¢n und root afler 1, I, %S¢ 7y 94 15 and % daye 5° Sho Lroatmont,

Sfter Vo dago o treatuout cae activity wos datesiod im hets Lhe catorories

of saludy but no marwd 3iiorence «as noticed wetucsn Renltor oand diceused

JuiEs With regord €6 the aceusmlation of 32?. T ME Sﬁd Lo aetivity

in tae diseocsed palng w08 found to ba higher than apparently honliny palus

The activity thered{itoer ﬁ;p"aa“aé %i desonsedt Aairm and  coudaed Licher
con benlthy throush out She exm warloental poxled (Tatle i,
- et
Asiporaton.y exm% 1
neldoactive !3“;}“’3.,-=;;& v fed o eauclsed leaves Uirewrh the

vasal cut ead of midiribe o oues froa the et iets wore collogted aftop

Teo e 12y UL sdugbes ond G, 3, O, T4 E) cud B sps. of brociuent aod
¢ amdned 1oz Lo redicactiviiy, .astor oo ol whLerotion e recorded

in Lealthy deoves in the fnitial nio ry Wut later eue diiicresco in the
abuerption cute .as not worted beticen boolthy and lucased leaves {Tableo
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Leavas collectad frou iperfmental calve treated .sith

redio weiive P ouspe utaljsel low total radie actwity‘\ The
incornoration of sctivity in Trichlorecctic sedd, Ltbhansl,
rewsaiviic acdd and fethanol amtractabls T was rucorded.
seallies thie, total phosphorus and orgaals hosghorus {m of
’su:-, ?.‘;, tetnarcl and Stkasol F) were also (ﬁ&tﬁl‘zﬁiﬁﬂ-é: it
g ﬁﬁtamatem tp upte that «Regmesd ~1lihougi lis acoun.lation

of ““i/ge. dry matter +os more in dimcased »alms, ite dncornuras
tion into orgamic phoaphorus voe ooly G3eY  whereus the save
Vel 022 in healthy »alos, This wass !m*thar ﬂor@imd by
vativae ; annlyaig where ﬁwwawnﬁi g voadues wore 5.0 and

s

Birefid ma’;‘;&actiwiﬂ; {Tahle %),

;_.fi‘icienc:: cf Aifferert wmeth: $ig gf petdents aﬂ;eiﬁ,cag*ﬁ:ﬁ
Two acthode vir. plant fnjectlon rtd =edil dorooent
. <

e 2 - e £
Lenind oo wore trded.  IL, Ug

cad slmlatepsonsly coniiraed by o oged ::1:»,;4,@ guzer yhucpbate

C%

weed dp tida study which

Nw

Sextildopr a;:g:licatiar..

@)
5’2’ - oy %, Py P I R e & 2
¥ owas Ted 1o the zalmo throung o olzy voot tip, cut
* . ) 3 - o - e e :ia
and of root, atem and isaf axil. In case aathod 1 med ;-Zua ?‘G’&

contained in 1 litre aoaplétn nutrient solutlion was applied
during cummer and rainy seasons, Aftor ihu ireatient pesresent-
ativm sazpisc Ha#. a;;in:ue. aildle and nutedr losves wero talea
after 1, 3¢ Go G 124 ‘:é‘s*-wﬁ 2% hrae and 3, ﬁ.ii, and I days
for counting the radi sactivity. The §ITuelorcy of AdfToveat

3 .
etasds uo ,,u sec on Lue basis of accumulation of ‘v (Ciiyg

¥

Gry oralher) 4o tae veli jer wedt dio tidl 30 Cogo, chen sgual
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asount of roadio activity wvas apriied.

smong the plaat dnjection metiiods, the aspiication of
922 threush out emd of root uur a8st officient. ie rodionctivity
e detected i: the 3ﬁim after % hea. of 050ldc0ti00e LD the other
bhand radioactivity in thoe palos wae ﬁa%e#tﬂa aftor 9, 12, a#& 14
hrge of apslicntion thrnugh sten, lsal axdl o0 groudng rauﬁ tir
raspectively (Table 4). Durlng summer the ebserption of paddcactie
vity «ns quiech and the activity ca&lﬁ bo datooted efion 3¢ 6y U ond
12 hee. of opplicetion though cut end of ront, stcﬁ, ienf axil ond

grinliny reos Lip regpestively.

b) 1gil ~lagoas

The raddoactivity a3 @ yEi94 to use nhlaﬁ
thoough difleront sodl placemsat moticds vio. Luais, siscglar

trouche, alripe asd noles mnde arcund the Swuni, ¢oaed iﬁa ﬁarﬂ%
diluted to 3.2 ditre eentedning b0 crr s aoplied Lo oneh piadite

Afbar tha aprlleation of roldenctivity in the soil, -lunt guantey
rrom sedndio, uiddle and cutes leoveas and yoobs .oiv codlocted ot

wlervals o g 5,

-1

r Ye Tly 10 and 20 depoy ool onoaised for

A% 7]
-

the activity,

‘ut of the four wethods teled 4n codl 3 adnceblon, Sho

siaeenent of razlonotd Lvity varough holea uve gudelr recovery bub

e/ e, dwy matios wma lane than that ef tronsh motned in hrouch out
L.a ezgeri&aﬁial pordod,s 28 Alected dv the oy afsor 7 ogad

gt el epridention 20 0300 8ol 1ovaeh aeboecscs PR3 iivolye
Fioldeatlen bure. h tosdia s Loost pirigiest ool Lo netivity
cu.id e dsissteq Gubli altia mn;s “ Lpddeiiiun (Cable 5). In
23N e ceileds e zeeduelsy o obo gals durin somms oas Letocted

Tnemi gk B . T and T .
&Lout bun DLE RLOT To Yihnn ol SALRRY H3NGellie

ifuc.n: 9r pclive root zong.

- woniucted to Lrioca Lhe oiive root Cnue of
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wolima

wosonut , hase. on gomdaun recevery of rud

Cozn € Y - -
tue rout Zoncs Ceu dsotones veEsT L and L ere used for vhis
Wwye ib s revecled that the active root wonc ¢l ¢oconut Lo

t
pontired Lo W% te ded E lageral dlotance from Lhe gle and o
n slentin: dewth of 20 to 3C em rrach.ong to to Lhe (o) suriose
g1 the reols.e Viecenont of fﬁ?tilisera te tndo zeﬂé s buen
asiproved 6 recoucgadation to forsara.

-

e “pbpient cbasorstlon under 1reloubloh.

MTicavion prosiices o e adonted fer eacnmut awd tuo
amount of water o ke cppdied at ench Line, of dmyioallon Lave
. L BE e RE e .
wonbed woldng VL7 oy Lo egusous wokulien ol ‘B oin el pelulion

rfeciive and econamicsl utilisation of nutedeuts cere cvzervel

o

s o
4

Sheve the ooles were irripated cnoe Lo 0 Goys odbn O

+

o

1itres
LG failar effeets ere cbserved o cave of veoedlings whou

Lhey cer: Arrdgazted sith 30 Yilrpes of woteor Culy ub an dotogsval

A4 Loty e
e A

U Ifdciency of different phooplotic fertilizern in uvoconub.

sour vhercbatde fortilizora vwire oka Lo sugor oo, .ola,

roen wndophate, wltrosnesphnie ood owendies ohowoiuie Lo od Wlih
G . o . . . .
e oo lied to cueonub Ln sony Tonl solle Gl shoroluie
it Feunt bo e supericr w6 ofher phuospbatic courecss of Jo23ili-

zery Yor cogosud in this tyne of solls Thin rinddns

poprove - as seoonmendation o Ifnrmers.

LR A AN & X J



-

_ Tatle 1. Absorption snd the distribution psttern of --p ond elementsl P in
| emt s esmmmmn o Qifferent .parts.of heslthy end root (wilt) disessed. coconut palm..

f - .
f|J‘i""|!||lllil!‘l'l&'ll;ll‘l|l|l|'||y||lrl""l"l"l'l'll"lllli"l["lllli‘!'ﬂ"""l , . s o ———

i

y PMlm - Condition E wmw morwmﬂ...n% (CPM/g dry wt) P wwom%wyowﬁm
_ Terts of palm ‘Sempling date (deys) sfter trestment . . :

[

-

il
,m-tilllllll||t‘|t|'l‘ - —

¥

]

pindle  Heelthy S pil . omil nil 270 292 302 200 80 ' 0.168

i ‘Disessed R - < S c1¢ B - 139 91 - 0.19¢

it o ek B e b e O —

Mmmw Healthy B L | 212 255 212 110 100 0.167

JWQ%P: Disessed. . .. ... .M.L....“......230 .. 520 . . 402 moosm. o.,_@o
a1 . : . .

l?ill{‘lllll'l‘]!llllllll'llfl‘|||||||l"'|’l'l"t!""lll’

ll'tl'l"ill'"l‘t"“‘tll'i"l“l"ll!"l'l"‘-'l'|l|l'|“‘illl"l'll‘t!"'t{"l'lllll"'l’l‘l.

. S vy Sve el g . Yo s S s o v g il male ik Sk W Gme . S e S B S Svs el B Tum gy e S

.ﬂgpm Heelthy- a " ¥ 290 507 255 130 90 04172

!

et~ - Disepsedr v ccNewneMe e 3100 - 820 370 250 121 0.185

.
ke B b G o R P B e S P U B (s e M D A Y s . P Y P W i P B e Sk et T S T o e it St

omter Healthy " n . 300 460 312 125 . 86 . . 0.157
feat ~ Disesged M oMt v 315 610 469 178 112 ; 0.167

t*'llll‘1"!lllIll!llllI‘lilllll|||||I|||||rl'lilff|1|!l|l|l'!||ll‘|‘lil

{"l["I'll‘lli||||""l["‘l‘lI“ll‘l!"'l'lllI"'Illj'

. . ¢ .
o - 2 e e g e et S il e s S g VP e e (e o e e Y R T S S L s

Gtem Heslthy L " 60 112, 75 - 50 21  0.146
d . . . @Mmmﬁmmg.. . .,2\.....20.....2. ....qm_ Amo. ,;wm ... mo Wm, . \. . OOAMN

»

t .
g - l-||I-"I"‘J]‘l"'l]ll"“lI‘tl'll‘lll‘|||I|l|!"|l'lf'flll'l'l’f"’l' N

oot Tecliny oot es T 5 s 2 0,047
el Flcemeed vt 62 6T 2 30 18 . 0043
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Ta fwm 2, Absorption and sccumpletion of wmw in the leeves similer in
" weight and sres of disessed and mv@mwmsaww smmwaww d;Ham
e i aader - Hmr wa&aa% oosmwdposm.,., .....

. -
A £ 07 A S Tt M M S s B B S0 o S e N P Dt Bk B P ot e . AP D W b e o . B . B Bl Wt e e ek e i S M e g S g e o e . S e P s 0 e S e T S i, . O S S, v 2
W
"+

4

Concdition . SRR T }4umﬁ activity owB\JOO Bm dry wt.

h-l-l-ll.l!..lll.nl e sk e i o A St e e 5 e gty S P Pt B e . W i e s o o 2 e —— A S Sl v — .Il-l'l-..l-llll-l-ll.l.lil..l'lll.l-ll

-

of o . oo e e Tpantment mcw;wpos

Tor
. l-.l.l-lllul..ll-"'l-ll D S ke S T B B i s e ) e g st e A s WP i S TP A s v Wik S e AP e S S S i ek S P OV o TP e D e s e e e g e
[a) .
polms ‘

MINUTTES | ~ HOUR3 _ :

*

1. 5 15 * 39 3 6 9 24 48

. - . #

L L R . T

L DIsereed 0., 0 0 120 220 360 785 = 158 2268 2013

I ]

Apperently Heslthy . O O 0 260 620 840 1020 - 1660 2276 2046

. . - )
S o . O 4 W b s g e it i oy S Bl P it Mt . Bl B8 Pt P Wt e P ke P i i W A T G P W A . W ke D e .l e A Bk e S e gt S e e o o St Wy ——— D T S B S A . Y ok S S ey S S A Bl s e e W S g Y W gy S
! - . - .

‘C.D. 76,15 (Significent st 0,1% level)



Hmdw@.ww_ Hmoo1 owmdwos of umﬁ Oda\m ary amﬁ&mwv end mHmBmz&mH

g e e S — e e i e S
Condition HOﬁme P wmw activity | Differant fractions of ‘organic phosphorus - - -
of palm mo&w4pdm WWOdOWMWﬁMMm»l Aumw psoouwowm&mmu
_ - . T OP NPT TPCAT =P M .-P O E=P .
Apparently = 2080 - 1710 . 740 260 - 570 - 140
healthy (82.2) (357 (12.5] (27.4) (6.T)
Diseosed’ . . 2880 - - 1840 f 1040 150 520 130
| (63.9) . .. .. (361 ( 5.2)  (18,1) (4.5
0sal P Tetel orgenic P Different frections of orgenic phosphorus
- (elementsl P-.incorporated
. mCA -P PCA-P M -P CE-P -
‘Apparently . . o . . o o |
healthy 1€00 - 970 _ 300 200 360 410
| | (60.6) sl @) (@23 (6.3)
Disepsed 2000 1000 400 105- 375 120
o R R R T 0L DY e ek RDE0Y e e (T B) L~ 18,8) -{6.0)

T e e S g R AP S W % e G s Gt R e e e e At e D e Y s g S A S e e e B A e G S S8 e e St s e B el e e e i e e s B B S Eun W et Sl Y S e o gy
pr N h .
- B

G.D, for _percent Locorporstion - 2,8 {(Hpgrificert at 14 level)
i

Talrns in yereathes

jad
i percent incorporation of totel mm and elementa2l P into
~mhchphorus and 1te d 0 :

e nparec
rent froctions,

L]
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Afficiency of different methods of plant injection for wmu absorption

Table &% and accumulation in coconut_palm_(Rainy Seasons)

. — “llll..l. - we S — —— . v e —— A TS S G S e g b gy S g AT 4 Uil O G ——— —— ki D R S e e e S L W e WS- ST Rt . S0 SPE S P A G WUE Ve W 0 S SR
Palm mm _activity (CPM/g_dry matter) aiter difierent period of sampling. _______

Hours : Davs
paris 2 4 3 8 12___. 18 24 W... 15 20

s g Byp A e e P b A T G e S b e A S e T P W P S S S e ek S D G nlh S P S Gk e W o e s T G S " Y TR T PP . s @ ew e -

Growing root tip injection
Spindle - nil nil nil nil nil 90 460 760 310 101

— I T G e o b b VA £ AP LS Y S S e Y ek e e e i M s I Y . g M L W e T e S o g e R S i e e g e T R W A ke S T AL AL SR SE TS G e e . g

yiddle lgaf ® . " " " 180 592 1022 620 206

s e W e e il O P Y SRS A G fake ke Alln A o T VW Y Y o S i e e A o o e ke S o v A U S e S B ke P M A W ) b By G b bt S g e e e Gnd o ) e Sk S e

Outer leas " . n " i, 160 521 980 340 112

- e v i ik e A B R A G S Y ey g Ay e -t AN S D TR WD MBS W AN G e S VS e — o — — A 0 T e e - o e S e e -

ks e il L e o i B s e S P S o e e o o S S el S S W YT AR Y P e o e e e e e o e e

, Stem injection
Soindle " " 117 240 391 507 620 206 210

gy . Tral S G Mt W S

Madle lef " " " 160 320 502 617 928 617 313

s S — . T W Sa W P D A W T S G T —

Root " " n " " 80 200 601 260 26

Ouber lewf _M_____ M " 200 612 _ 610 _____ 6le ___.._.BeO__ 232 _____..211_
Rpo! M to...fl_...160_ 210 312 4%e 710 __ 480 ____ .12l

B Cut=-root end injection
Spinle " 122 802 1220 1410 1501 1680 860 716 304

H,_ﬁ_sw lraf o 330 460 580 660 991 1240 937 432 285
Obter lea> M 196 __ 227 _ 390 __ 416___ 711____ 1040 ___ 632_____516 325

Rdot. n 126192216 __ 312 501 674 411 302 205 __

O oy ey Sk A oy o G T it A R Sy s M v M it S B0 e o v G e e S e Rl A AL T AN A ) g S s Gt G e S e T —e . —— S v S D D e ek el Sy T e Y T T e T S G v ——

_ Ieaf axil injection

A Bpindle  nil  ndl  ndl  nil 320 512 635 872 285 170

A T = ot = B e T T e e S M e e o e T SN S P T M e e TS A v S

| édle leaf _" " " 952 502 786 1034 600 301

ower leaZ M ___ M M M 160 __306______ 528 398 260 110

Rovt " " " n 140 ___ 312 360 230 220 98

v Bl e i v s s S S e B o S A Gt e B S e e S A b e e e A U END A TV S OV PR G gy e fan A0 S e SEr P v e e S e e e e e = e e e e S S R G e me oy S SIS PR S R Aed SR S e S T -



ANATE
’ 7 Efficiency of difierent methods of soil placement ior wmw absorption
mable wﬂxsanwm and accumiletion in_coconut_palm (Reiny Seasons)

- —— "lll'll“l"ll'il""']llli]"'l' — e — e T, T i Sy T o Ak T S n P A M s e S S5

Palm ::w:mo&H<H&Mtwmwﬁhm dry matter) aiter diizerent period(days) of sezmpling) ___

. - " - s A e e o P o - o — A e - T -

parts 1 3 5 7 8 9 11 15 30 .

"I'l“"""'"l'll'l"l’l'lll"""'l’lll"'"ll'l‘ll-lll'Il"l'l'l‘lll"llllil

Hole method
Spindle Fil nil nil 240 282 315 382 301 201

'llllllll'""lll'lll:"llll“'ll"'l‘lll"l"'l""ll'lllll"ll'lllll"ll"l

iiadle leaf _I " " 200 310 460 530 406 304

|'i||l'|ll|Il'!il'll"l"lill‘lilllll‘Ill'llll"""'llll"l’l't'l"'lll"l"

Oouter leaf _%_. " " 160 200 320 301 250 185

"l'|‘:|"|"l|'l‘l|‘l"'|l’ll'l!llI"l"'l!’illl"lllll"il'l-l""lll""lt

Root " " " 120 160 200 250 300 110

'l"ll'"“‘ll'llll"I‘il'll]"l‘I"ll"||"l'!lllllll""'llll|t“llll"l!lll'l‘l""l'

Strip method
Spindle Nil nil nil nil 240 320 401 410 215

‘l'lill"ll'l"lll'l"l!'l'tlll!!l"l"il"lll'l'll'll'l"l"l‘l-l!‘l"'ll"l

viddle leaf _" " " " A25 570 610 592 200

outer lenf I ______ e -.i-!._h-!:.--Mmm}l.i»mm!iE:.mum....-......-mmml-u.im.m.m....-..
m.wmm-.:.-il-ul-s..i-....---i---...!i-:-.._h-!iu-mmm-ir--Hmm..i-i.m.mm-..--!iﬁm-..l.:.u_.mm--!.

Spindle L nil nil nil 280 350 480 _____510 29

e - — A A e e et e e e e o A e e olp e 8 B e e e o T ——— Il...lllll.llmn..l.l*

Midcle lead " " " 600 810 880 940 704

|Ill"'ll'|“|Il|l|'l""l‘l!‘llll'l"'l'llll"ill:ll‘l'l!"ll]l"ll'l!"'lll

Outer leal _" " " " 402 521 610 606 364

"'l‘ll"l"'ll"'lll'll‘l'l'lll!tllll'Illlll|lllll'l‘ll'l'lllll"'l‘lII"Ill

noot H " " " 240 280 325 360 - 210

l-i"l""'ll"""'ll'-l"l-"'""'l"l“l![!lllill'll'lll'l"'l'I"'Il""'[llll']ll"

Basin method
Spindle ril ‘nil nil nil nil nil 88 108 46

"‘lltl'I"'ll"'ll'li"lI'I‘ll"'ll"'I‘llll"'lllll‘ii‘llll"'li'l"!'ll"l

Middle leaf _" " " " " " 81 100__ 50

"'lll'lil"'llll‘l'lllllllllllllll'i'l‘II"I"I‘lllIll'll""lll'l"lll-]ll'

O_G..ﬂmH. Hmmu.“m. 1] 1] ] H " H ] mm .NN W-N

"l""Il'llls"‘lﬁ||l!":lll"'tll""l‘Ill:'l'!"'l‘lllll]ll'i'I'i!i'ill'll

Hw.OO.ﬂ " L} 1] 1] 4] 1"t WP mb.. WO




13.  Approximate expenditure incurred in the Project: {Give reasons for variation, if any, from original estimated
cOst) .

14,  Publications and material (one copy each to be supplied with this proforma)

a) Research papers 3
b) Popular articles 1
~ ¢) Reports -

d) Seminars and workshops (Relevant to the Project) in which the Scientists have participated:

1. Dr. F.X.Ray participated in the international Symposiumon the use
of isotopes and radiations in research on soil and Plant relationships

- held at colombo, 5ri Lanka - Dec. 11-15-1978.

€) Material deveioped such as new varisties of crops or breeds of farm animals, implements, products, etc.)

15. Details (Nos. etc.) of Fieldf{Laboratory Note books and final material and their focation,

Relevent records, and field/Laboratory note books one kept in the plant

physiology dewtion, CeP.C.R.I., Regional Station, Kayamkulam,




16, Comments/suggestions of Project leader regarding possible future line of work that may be taken up arising
of this project:

-

17. Signatures with name of Project Leader and Associates:

ReS.Dwivedi
P.E.Ray and all the three workers have left the Institute.

Sunny Ninan

Re\oml: Ffo.‘:;:uiml %.(») CY’;&d@ Nla,\&.i Q/B %
- c.? chzs)kaamm&m

18. Signature (with comments, if any) of Head of Division/Section{Station :

LA T AL

19. Signature (with comments, if any) of Director .




