
<;: 
<> 

it 
-~, ~ -­" 

most of the coffee roots are seen 
h, is sampling from subsoil neces­
Ide trees also a bsorb nutrients 

e root distriblltion studies have not 
However I would preSlin le that 

xtends deerer than 23 cm . 

a\e you ass igr.ed S{ parate levels 
rOf classifying into lew, fHedium, 
:ly for shaded and nonshaded 

.tion of soil test fa tings should tc:. 
op experimentation. 

It were the soil types taken for the 

It tea and cotTee growin g soil~ of 

GROWTH CHARACTERS AND MINERAL NUTRIENT 

COMPOSITION OF ARECANUT SEEDLINGS AS 


RELATED TO THEIR CATION EXCHANGE 

CAPACITY 


A. R. MOHAPATRA , S. S. PILLAl, N. T. BHAT AND K. N. MURTHY 

Central Plantation Crops R esearch Institl/te, Regional Station, Viffal-5 7 4 243. Karnataka 

ABSTRACT 

Root cation exchange capacity of some Areca cultivars at seedling stage was measured and its 
relationship with the morphological characters of plant and nutrier.! composition of leaf as well 
as rootwas evaluated . High CEC encouraged more concentration of phosphorus in plant tissue. The 
growth characters of seedlings were not significantly related to the root CEC. Although the ratio of 
monovalent to divalent ions showed certain trend with root CEC which was in accordance with th" 
Donnan's principle. the CEC was no t related to the cation composition of leaf. Thus, the 
applicability cf CEC cf Areca roots as one of tbe indices for the sdection of seedlings in the 
nursery appear, to be unreliable. 

INTRODUCTION 

Cmol\' exchange capacity of roots is known 
10 be correlated wi th the yield of crops 
~lehrotra and Saksena, 1970 ; Chiranjivi Rao 

and TllUljaram Rao, 197 I) . Crooke (1964) 
that the root CEC differed fromported 
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plant to plant ; whereas Chiranjivi Rao 
and Thuljaram Rao (1 971) stated that it varied 

vari.eties. Earlier, Huffaker and 
(1959) had observed that the root 

CEe did not vary within a species. Accord­
to Dhawan and Mahajan (1968) , the CEC 

yielding varieties of crop plants 
high . There is divergen<.:e of opinion 

significance of root cation exchange 
in the mineral nutrition of plants. 

group of workers are of the opinion 
of root is related to the mineral 

of plants (Ando I'{ aI., 1969). 
recanu t (A reca catechu L.) is a perennial 

tropical palm and the selection of seedlings 
secondary nursery for final planting 

bearing on their fu tu re yield 
mances (Bavappa and Ramachander, 

Selection of seedlings is usually made 
n certain morphological characters correlated 

yield. The present study was under­
to examine the relationships if any 

among root CEC, and the growth 
terS and nutrient composition ofseedlings 
few arecanu t cu ltivars . 

MATERIAL AND METHODS 

The cation exchange capacity of root is 
affected by numerous factors beginning from 
the sampling of root material to the methods 
of estimation employed (Paliwal , 1969). 
Crooke and his associates (J 960) found tllat 
the root tips recorded the highest CEC. Hence 
it was found necessary to standardize a sampJing 
methodology for Areca roots before under­
taking the actual experimental work . 

An examination of the root system of a 
2-year old arecanu t seedling showed three 
distinct types of roots, viz., fibrous root, main 
root, and lateral root (Fig. I). Samples 
from fibrous and secondary roots were taken 
from 5 cm of the apex. The main root was 
divided into basal , middle and tip portions. 
The first 5 cm segments from the base and 
tip of the main root and the remaining middle 
portion were sampled separately. The samp­
ling Was done a t random from three healthy 
seedlings and CEC determined from individual 
plants for each kind of roots. The details 
of the procedure followed for washing, drying , 
and grinding of roots and estimation of CEC 
were similar to those proposed by Crooke 
(1964). 

The data (Table l) showed that the 5 cm 
tip of main root had the maximum CEC and 
the value decreased with the distance from 
the apex (Crooke ' 1' 1 al., 1960) . The CEC 

http:assigr.ed


0 

r UROWTH CHARA T£RSMOHAPATRA 1'/ 01.64 

FIG. I. Photograph of th ·.:: roots o f AJ"f'Cli cat echfl 

seed ling,S times reduccd from natura l s ize. 
Kind, of roots: a, llbrous; h.. main ; c, latcral. 

TAllLE I 

Cation exchange capacit)' of diffe rent kinds 
and segments of" Areca rool 

for root CEC in the present study were 
from a homogenous sample of 5 cm 
root tips representing all ' the tlHee kinds 

Ion 

rootS. . 
Thirteen cultivars of Areca cafechu L 

were selected. All tile seedlings were 11 01 
ferti lized so as to sa tisfy the Donnan's reg uire· 
ment. Pou r 2-year old seedlings from ead 
cullivar were removed from the nursery an' 
roots separated. The root and leaf sampl 
were collected replicate-wise. Cation e 
cllange capaci ty was determ ined by potenti 
metric titration of roolS witll the help \1 

Systronix pH meter (Crooke, 1964) and th 
resu It expressed as meq per 100 g of dry root~ 
Lea r sa mples were dri ed in an oven a t SOc( 
and ground in a Wiley-type Indian made mi ll 
A known weight of the finely powdered sample 
of root and leaf was digested in a mixtur 
of perchloric and nitric acids. From ar 
aliquot , K was estimated flame photometri­
cally whereas Ca and Mg were determined a' 
per tile method of Cheng and Bray ( 1951 

RESULTS ANn DISCUSSIO N 

The root cation exchange capacity of th 
seedlings of all the arecanut cultivars und 
study -differed significantly (Table II). Th 
cultivarslikeYTL-13, YTL-3 and YTL II 
recorded Iligher CEC than tIle others. Sine 
seedlings of all the cLlltivars were grown 
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Kind of roc,t Segment 

_.--­
Main root Tip 

Muinloot Middle 

Main reot Ba;;e 

Fibrcus rOOl Tip 

Lateral ron Tip 

LSD 

"Sigllifical,t at 5 '};, Ievcl of proha b ilil y. 

Reo t CEC 
( mcq! 
ICOg) 

14 29 

13· 16 

9 28 

II ·n 

12· 94 
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of the tip of lhree kinds of rootS differed 
significantly from each other and was in the 
order of main root > lateral root >. fibrous 
rool. Pra m the poinl of view of CEC, all the 
three kinds of roolS appeared to be importanl 
in the case of areeanu t. rt is not known 
whether the variations in llle thickness of 
roots have anything to do with the difference 
111 th.eir CEC. The subsequent samplings 

under identical conditions and of the same ag 
group, any factor other than the biochemic3 
make up of plant roots seems to b 
responsible for this variation. These fllldin 
do not subscribe to the thinking that the 1' 0 

CEC within a given species is more or Ie 
constant (Hu ffaker and Wallace, 1959). 
Of the three morphological characters, tht 
girth at collar and height of the seedling; 
were posi tively correia ted wi til CEC bu t 
coefficients of correlation were statisticall. 
not significant (Table II) 

In Table II are given the data for tile Slim 
of the cations and the ratio between K/Ca ­
Mg both ill. root and leaf togethel with theil 
correlation coefficient~ with root CEC. 
was po~itive relationship between CEC 
P content of root and leaf, the former bei 
significant at 5~~ leve'l of probability . In· 
creased uptake of phosphorus was earlier s 
to be encouraged by the increase in the 
of crop plants (Paliwal , 1969). It seems 
the ability of plants to absorb native 
phorus increases with the increase of 
CEC as seen here. Thc ',.' vallie between 

US 
~ r-.
.£! ,­
tnG 
- u 
.,~ 

tr: 
'-' 
<!) 

'-.D 
oj ~ 
<!) C 
-l:::l 

C 

JPC-5 



; 

I 

, 

) 

o 
< 

" c ..... 

;,;. 
.:~ 

o 
0 ' 

7 
:.r. 

< 	 <i/l -l 	 -l o r;- r 
r-	 hn c 00 

'T1 r, 
n 0: 

I') 
- , 

~-Jdf 

() 
< < !2. 
r 
-l ;:! g
I ! 

cc 
() 

-..J --' --' 

Iv 1'-,) 1' -1 
Vl __ I lJ) 

I 
Z 	 C V . V I Vl 

:.r. 	 ~ _ 25 

C<) co cc 
Z 0 '" '" 

[j; ~ 8 g 8 

0'\ :::-.. v.
Z 8 t.,...J '...I. V I 

'J; -!.::. 
-.....j ::7'. .t:>. .r-

Z 	 ;::; Iv Iv 

\./) 	 I... J 0 C(: Iv 
.t:- V, -...J: ::;-. 

'Z 	 c :::,. c c 
(J; " 	 I ... .) ('.J N f.",J 

O\O\~I....-l 

z C l'~ 0 
V2 ~ _ 0'\ 

_b. 	 .J':) ~..I 

--.J ~ --.I cc ....j ....c -.J 

~	 ~./I~~~~'.;J~ 

'v I" W '",J [0 1'-oJ \;J I...; Iv =:: 
v, o 	 0 00 1'J Ul 1-...; (.oj \C 
c: ''';'' I..,) .::;. -.J '.".J -.J 0 

(J'\ 	 V I v . en '...II VI Vt .s:::. 

g--5~:~g5~ 

&; ~ ;3 ?6 ~ ~ ~ g 
_ 8 g g 8 g c 8 

V, 
L-..,) 

'.-J 

T--''v 

;3 ~ (') 
pe. --o (0 

o ~ o 
re. ,

I s 
0 

'3D I ~ ,15+~ ~ ~ ¥: ~ :j Z -..-J 

::: ~ og{]Qc: ~ ~ !:! 

o o 0 c: c: 0 c: 
IV IV ~ N",JhJr...;
--' -+:-- 1-...1 -:;;-. I'-J VI 

o 	 W l.J,..J tv 

0\ VI VI 

00 >..0 \C ~ -J 


Jl.jl UJ3NI.) J q 31111L, "I , JILL ';) J 
1001 JO ;)SI~3J:JUI ;nll l(lJ ,\\ s; 
-SOLid J AIlBl) qJ Os qr. 0 1 SIUB[C 

1l!1.jl SlU3dS I ] '(696 1 ' IBA'Ij Bd) 
)3:) 3lll U I 3SBJJ JU I Jlll ,(q p~ 

pJ )BIS .I31fJBJ SH.~' Sl1.10lldsolld JC 

-ul ' ,(llj!l]uqo.ld J O I;lAJI i{,£ 
3UJ;)q .IJlUJOJ 3'L1l 'JU3 1 pUB 10C 

pUB ,)3,) UJJA\)Jq rlll[SUOI1BI 2 

J1JlI.L ':)3:) )OOJ llliM ~IU;)IJy 

JIJl\l Lili A' IdlljJ~OI JB;)I pUll )0 

~ BJ/ » ' U;);)A\ldq OI)U.I Jlll pUB 

llIns Jlll .1 0j BIBp Jlll UJAlE ;)JI 

(J I JI qBl.) 
i IlBJI)SIl B1S JJJM UOI )BI JJJOJ 

JlJ) ) nq :)3:) lp IA\ P3) BIJ.lJOJ 

'2 uqpJJS JllI JO IlIE rJll pUB 

alII 'SJJ1JB1BlIJ IUJI;!0IOlldlolU 

t 6S;61 ' J J UIIUI'I.\ puu JJ~Bj 
(SJI .10 JJOUI SI SJIJJds U;)A1:a 

100.1 ;)lll IBlil EUI)fUIlIl Jl() 0] 3 

lJUJpuy JSJlll. 'UOI1BJJB I\ Sll() 

Jq 01 SLU3J S SIOO.! HlBld 

IIlJIlU3l(:JOl q Jlfl UBlf1 lJlflO 10 
JllB JUlF.S 3lll JO pm; suollrpuO j 

UMOJfl JJJM SJU '\ll[ nJ 3111 [ 

JJlIIS 'SJ3lll o 3lll mnn :)3:) 

II '1..LA pm.) £-1l.A ' £ 1-1J' 
Jl.[.L ' (II 3Iqu..L) ,(PUBJYlll;!rs 
JJpUI1 $lBAI]II1J I nUBJJJ'E 3l(1 

np j 0 1(1 I:md In 3EUBlIJXJ uOll 

NOISSrl:)Sro UNV sr 

'U S; 61 ) '\BJij pUB :amllJ jO ~ 

B pJUlLUJJ]Jp 3.1JM :a IN. pUB B, 


' [J)JUlO)Olld 3WBll P3IBllll)S3 S 


UB UlOld ' SprJB :J!JlIU pU1>. 


J ll1lXIUl r. UI P3 )S3:5rp SBA\ JB 

SJldwBS P3.1Jp l\\od 1(IJuy Jljl jO 1 

IIIlU 3 pBW UBlplq Jd,(I-,(3f1M Il 


) 008 )F. U3 AO UB 1JJ p3Up 3JJ 


100.] ,(lP jO fl 00 I J3d b;)UI SB 


nn pUB (17%1 

10 dl;)ll Jlll 
,0 1lU310d I(q 

·X3 UOIIB:) 

S:l ldwBS JEJI 

";)>(O OJ:) ) .I313Ui 

III 11\\ SlOOJ JO 
pJUllLIJJ)3P SBA' 

'3SI,\\-J1BJl\dJJ 

pUB 100J Jlll. 
p UB 

~ JBJ 

IOU 
'1 

'(J;)S.I n U Jlll urOJj p3t\OUIJ 

LUOJj SflUI/pJ3S PI O .I11JA· 
-~JlJ1b3J S, UBU uoa d III ,(jSTl US 0) 

JJ3A' sflul[PJJS Jlll flV 
I1tFN /D ,) n ,?,J./V)O SJBAI : 

)0 spu~)f d3JlIl 3lP IIIl llullu3S 
iluol W:J ~ JO 3Idums snom 
,wop ~IJM ,(pnlS !u3sJJd 3lfl U 

http:llj!l]uqo.ld


l 

l 
l 

~tOI:lAPATRA 

root CEC and Ca +Mg -j- K contents of 
root was posItive (I' - -i- O'467) but non­
Significant wh.ereas it was negative in the case 
of leaf. These results lead us to assume tlla t 
the ionic ratio of cations in th.e root is not 
re:fl,ected in tile leaf probably because of some 
complex mechanisms involved in the course 
of their trans locations (Crooke and Knight, 
1962; Ando e/ aI. , 1969). The coefficient 
of correlation between root CEC and Kj 
Ca ...;.. Mg botll in leaf and root were not signi­
ficant bll t showed a negative relationship 
tllerel)y indicating that in dilute soil solutions 
the relative absorption of monovalent to diva­
lent cations by plants obey the Valence effect 
(Crooke and Knight , 1962). In general , 
it may be inferred fr0111 the present informa­
tion that lise of CEC as a yardstick for selec­
tion of seedlings in the Jlursery is of a doubt­
ful value. 
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NUTRITIONAL S 

C. B. KAM 

CI'I/Iral 

Nutrient cumpcs ition of I 
coconut plaJHation were evalu, 
thrce high yielding coconut gel 
ducted in the acid salldy 10al11 ~ 
K (;ontents c flea vesavcragcd , 
per cent of dry matter in the IH 

highest amount offertilizCIs (I, 
an invl.-rsc relations hip between 

Leaf P cOlltent did not illcr 
lizer tl eatment increased ~ignifi 
ponding val lies of cxchangeabl 
not vary. The variations betwe 

LN THOD UCTlO:-; 

FERTlLlZLR requirement of' til 
Tall variety of Coconu t palms h 
a lit by Nelliat and Muliyar 
field conditions. This schedu 
effectively adopted to new hyb 
types with high yield potentia 
rec~nt years Marar ( 1962) 
d~ffercntlal response to fertilise 
different yielding capacities: be: 
In growth of young palms of I 
TalI >( Dwarf, a:nd Tall 
Iypes has been reported by Ne 
yar (1971). Thlls , D >< T pair 
vlgor:)us I n growth. than T X D 
ing Tall ranged in between. \\ 
ground, studies were taken lip 
n ~ltrtent . requirements of youni 
dIffered In growtll, and yield. 
presented in this paper. 

MATERIALS ANI) MEn 

This study was taken lip in I' 
loam soll under rainfed co 
average annual rainfall was ab l 
The . treatment consisted of [h 
I'lZ." West Coast Tall (high yi 
A. 1 all. and Tall >< Dwarf, and 


