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1,, ,-,,,,/.r.,,r ,.,ur Ura-e( roo.nJ(t i,r 1 tr \"c,,r.lar,l., l.1,.|.) u:,.,,",-, r,r^ I\,., r,L(. p\r ., r,(Jrrn(.r $.r...cl((l(J dt rinJo,F J. t. ll. .1n J. tu...Dt(r,..lr..irr, *th,rl,,tr .r ,\'<lJ \ lllc e\fer:n,.jrdl rr,,. .,er. rr.teJ , ,l- ,. ,1, ,i.. ,f n , ,iprJ\r !e.,\erc .Ln.Lrnjd (\ce l - thc p.,rn.,.s ^r 
.1,r. .ru.l\ . \lr-,e "rriJdr rpolr!Jir,'n ol 00o .c. ,re.terrd ,alcrum .r. r e-l D I \ ,,-.

dlni.d .l rh. rcte. uI l:. t I ] ro jO ppj.r,r.r l rl lrr.r - r,,ri,rr,..,.rr,f
per lree lalrl. i l).

I a bl{, ii l:r al.ir,futcntrlrion i.c.rhrn6 and dlr.r(rrl(iud .otrccnlr;ie De
lvcllUrt llqlglrrlarr

\ovcmbrr 15 (\l
trhru.rl t5 (r)

-Splirdost 2t ppr nr rao\.151

_ ?! pP r reh.lsh\f )\oreDbe. tj t\)FcbrJ!ry 15 (!)
Splild!s..12 Dtm at \or,l5u
-jq a!!!tr.h. rsl(\r )\o\cnrlnj 15 N 

-

trbrux.r la (!l
\plil dosc6J ppD rr \ov.lS!
!tulm,. r.h_ 1l\r l

I

Three lruir \amples ivere taken in both scasons in Decorbcr _[.brar uno \lrr(l l,]., ,tr,,rp. \ r.c,,tnl ..(Jnt :,,,I,.{t.....rc-
'cp r.dre. fr-k.d at r r.t.r, ,I dr(r nJ trL .-e..! r.-,, tL,(rr.(. pl,,,,."ldn.t
rhc'nrcal oi1'..nr.,..,1 o<ir.nr rJJ. l,,i c{..1- ?ull force ', fruit remoral forcc.. $xs deiermincd accordin!, tirtl ,z< .auiano Ir:rn\\ rJL6J/:- 
- _I'ruit 

Iirmness_ determined br nreans of\l:rguess l aglor prcssurc

i- Iruit seighr and !ietd. d n J.r \pflJ llre.r\!rd.,e ir \e.qhrqar br"r.rrd in;rJrn.o\$ciFt r,11,..rt, ,ti .,,,,pr..,,.., *i, ., , .11..i <fulc \\(rade,\re.Lt rer lrc. rn 1, "u. ..,,,r.,,.,1.1 In, t ;pr,, ,,
. _"'.1,,." lrj \!ift,r b|I( IU,flber ., t,,rir.p(r..Le.+ Fruit shape. hcighl and diamelcr \rere measured ir cnr h\
- Vcrnier caliper . hein|t ro diantder raiio \!as calcularcrl.5 Peel thickness, thc thiekncss oi trLrit rirrd *irrncasurcdbv \,crnicf

caliper
6 Total ar:idir1 r,l- rlre iuice nas oblaired ac.ordjng to rhe merhijLlof.\.o.r.c (t96{t) .



-tl8-

l- Totrl soluble solids (TSS ) ()1 juic€ er.preised as Brix \ras

der€||,r ,.-.i h) r'i :,zer* r.rer:-'.met€r . " - l'\
calculatod .

Ph!s;ologicai properties as respiration rale $er. dcle ninedas

describetl b.v \\iali (1958) . and pre-hanesl iilit drop *a' deiermined '

lhc obtained dala llere statislicall! anahsed lsing alrallsis ol'

\,ariance 1br compietel,"- mndomized design sc.irdinq tn \\ errges \\ere

cornpared using l..S.D ralues t 50/" le!e].

3. RESULl S AND DISCLSSIO\

3.t lruit pull force and nnnntss
From the rlara ln Tables: and -i ar \eil as Figs. i .1nd : it could

be niniced lhal caicium lreatments ( l:.6'1 and 1:6 pprn) resulted in

signillcant increase in the Pull lbrce and fiImncss oi liuit as compartd

tc,_ control fhis increese iD puli lbrce was signiticant irl lhc l+
sampling date onlf in the 2"' season tbr th! high oalciun

..]n."nti"tinn, . (84 and 126 ppm) . Also. in lhc'i'd sampling date the

highcst pull lorce and firmness t\erc recorded tor'calcium applied as

t*o equal splits al November and 'iebruaq follorvcd b] calcium apolied

ir1 Fcbruar), \'hile calciun . applicd at \ovcmber sholved the lowest

values . Similar rcsults \\'€re oblained b) Poovaiah (1986 ).

lablc !:) : Ll'l?cl of folisr aPPlrLnli,,n $,rh calcium on lh€ phr\icdl

Iroperri(. oi \ dlknLia ,rrnge tru'r\ during rht I drrd 2''
{amDling dare olseason! ( 1996-1 and ( 1997-

fruit Dul! f.rce i. tPm F.uit llr ne$ in I'gm

ca!
ca.
car

Cor!. Cr!
r-.s.D(0.05)

car
Ca:
Ca,

Cor| Ctu
L.S.D(0.05)

6.02
6.32.

5.66
012

5.87

t.03
627
0.27

5.13
5.97
6.13
5.r1
0.44

6_69

6.9i
7.iE
6.1i
0-i9

8.87
9.04
8.13
0.20

E.95

9.01
9_35

4.62
017

8.59
8.74
9.12
8.16
0.37

8.82
9_11

9-21
rJ 79
t\ 11



s€asors (1996-1997) and 1991-1
Fruitpull force in ksn Firmr€ss in ks;

N
F

NT

N
F

NI:

N
f'

NF

Ca,

Ca,

Ca:

Cao cont.
r_.s.D (0.05)

7:i
8:0
9 .10

7.:6
7.83
9.jj

840
r_.:10

9.a2

-5_52

t.0l

618
7.01

E.l,l

7.78
78r
8.70

;.1)
8.i5
899

:i 90
0 :11

8.50
l0.t)8
10.99

8.0:
t0 ?0

u.76

8.1,1

10.60
12 00

8.41
0_50

9.r19

9.12
10.28

9.4i
r0. i I

r0.96

I 15

10.91

t50

8.51
0.19

Table (i) : Eff€ci
properties

279-

of foliar application with calcium on rheof 
.V-alelcia orang€ fruits duriDg the3

physicai
sampling

1or

el

8

7

6

5

4

NFNF
Ca1

l.l

Effect of lirtiar application rrirh catciuln on lruit pujt
fol.ce of \'alcrcia orang€ during the 3,,r snrnpling datr

Pis. (l)
I

l

i
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Eig. (2)Effect of Ioliai applicatiotr lrith calcium on fruit firlnness
of Valenci:r orange during the 3'd sampling date

NFNFNFca1 ca2
Ca0

Ferguson and Drobak 1988 andAlmela?1.r1 (199'1)' These workers

.oin'ed oLl I ra .,llcr rn, rd' dr rnp rtclrr ru'\ rn Inrinlair;rre rL'e ce'l

\\1li nru,t'r( .,.d rr(rnbrarr( Il leerin b\ lll' irl(rd'liorr "r Jal' ur_

$,ith pcctic acid in cell *all to form calcium peclale' iuoreolcr' lhe\

addcd that calc ir-rm causes a redu clioD or dela) ln cell lr all breakdo$ n -

and this cfiecr caLEes a dela) ir tuLlit softening - ]n the present t'ork '

the lnring ofcalcrum apPlicalior was criticel' Appiicarion L-'fcalciulx ir
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t$o split equal doses at Nolember and Febmary' resulted in the hish.sl
tiuir pull f'orce and finnrtess

* Percertage and number offruits dropped per tree
Data pre5cnled in lablc (l) sho\! thal allcalcilLm trealmerls

significantl) dccrea\ed lhe nurnber offruit! dropped at compared with

control . fhe highesr.alciunl.orr.entralions ('18 atld 126 ppn) gat e lhc
b!sl resulls for th. p.r.enlage and nLlmber oI tiuits dropped per lrec

'lhese resuhs agree \\lth Poovaialr aod {eopold (197i) who

rcfoded ihat rhe rolc ofcalcium in reducing fririt drop ma) bc anribuied

10 lhc inhibili.r ofelh!lenc bioslnlhesis .

* FIuit shape inde\
Fruil shape inder sho$cd rhc relation of fruil height to

diaDreler. ft is \!ell bo\\n thal as this ralio increases. fruii shape lends

lo bc oval $hile . \1hen its cqual (about oneJ dle tinit shape is spherical -

afld \\hen thc ralio is Icss than .lne. then lruil is relati\el) ilattened

shape From lhc rcsuks prcsenied in Table (5) i1 lould be notised thal

all the treatmcnts in thc presenl slud] had no cfiict on lruil shape. anl
the fruils tcnd to be spherical thro[gh bolh seasons

Table (1) : Effect of lbliar application rr ith calciu m on the nu Dr ber of
fruits dropped per trec and % of f.uit drop duri g

Number of fruit

4.00
r00

5.00
000
l.l3

I33
000
0.00
17.61

631
I i:l

661
1.61

100

,_33
000
000
t7 00

2.300

0.86

t1t
04i
0.16

0.87
000
000

1.050

N

N

NI

N

(005)LS
D

l.r5
1.06
080

i35
000
088

0.t6
0.00
0.00
491

1z',fi

% offruitdrop
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* Rind thickness__-- 
All lr.axrenll ir the prescDl \\ork had no eLfcct on fmri peel_

fiici.ness inr all samplinS dates \ialucs rccorded fcr alllrcat enl\rn

ili;;r,,. nr.u,","a i-u ra'ge ber\\'ee'i 0'6lcm (he highest ralue

i".,,ff; o:: .. itr" l"*:"u 
'"tue 

) Nhioh follo$ rhe samc trend

Lrble (5): fm€cl ol lirliar aplli(alion $ith calcium ufl lruil shape in
''"' r,t"n"iu tranet al hane'r tlar" during Nro\en'oosllqq6

- 0997 -
Treatments Fruit sha0€ inder

2nd season
103
1.11
0.4'7

I .01

1.05

1.13

r.13
1.05

1.09

1.00
N,S

Car

N
T

NF

N
F

NF

N
F

NF

coflt.
L,S,D

{la,

Ca;

(-tu

0.41
L03
I.05

0.99
1.07
1.03

1.14
1.27

1.10

0.98
N.S

998

\ Ii : \o!. lnd t_eh slrlit close

* Total soluble solids'"'-'ii,. -"ti"*.a 
resuhs (Table 6 ) re\'eal lhat calciLrnl

.on..nr*iion.-+: 
"na 

84 ppm had no significant efttct on T^SS of

u:"i;;;;;;,;"*" lruir . Hoirerer, bigh calciunr concenralion l2pPnr

,l.nl'ri.lur,^ J'e. r.".cd ls..or'r.nl. lrr!.e r<'ull' drc 'na'ir'err^r'l

"i'n,f t"." "n*,".,1 ^, I rpdlni drrd lJl-arrJ' a' uo ll $Lo ndi'dred lh"r

;;." ;;'i,.;;i,.;, of apple fmit uith Crcl' r0'5e'o) decleaserl lruit

rotal solublc iolids contenl .
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* Titratable acidi{

. Iru r Jrri.e ..:,irI\ oJr. -1 .enreo ,. IaD,. , oi.ctu.(.i thrr.,'L:.,r.r lrcrlrt(rr. t..,t ,^.tr.,...,,1.;.,.Ja.rr,ir\.r..p,,,,,..,,,,,,
!^r(c.r'mr '.r . $1e.. ,rL', '.ic( 

". rJ \ tended t. D.i,.f._",,i,r, ..r:r.,treahrenl .Jl)e obtailed results are 
.t ac:.

loo\ aiah ( 1 e8s ) $ h,-. n,cnr j.,,e.I rl,.i ., l1i:::,:l:ll ln:* *p"11, o,

i,,...*" iu r;,ii;,,i".,",;ii';;";;,:';;I:::"'"'I treatmcnr resuhed i,, a,r

*TSS / acid rario
t dl . ,. t,.(J ,. .. ,,d . ,. i,1 \ ra. , ,lEnre.. <d r J .. o .(. . ,.J-a ,,,. ,,, -,,*_n i,, ,i.o'..( 1.,,d\ .. r,.t.-.1 yt :-rt .. .,ai, 

"1.,,b. rlt .(. "-n.
* Fruit r}eight and yietd

""" -'^"1ll l'oe-r - ' 'a's<d 'rdr d'.d^(.'-.r!.r.r.i r,...r).
,:1':.-;" 

pl-lllt' ,,JJn,'\ r(du.ed,r,ri \.rr1 .,r,- .--. n. ..,, 'ls:. \cnion ltrr\ reoLclt.,- !tJ, . I',rf.-rrt o,,tr , ,, . ,. . , ,r l .r,

",ll_, 
,':-,:i. rrnd ,uo ,(,IJrrf,d ,". ir,..,.," ,,n.":,", ".".1 r.'I{r! rera, o'.\t ,l hrn\ceJr tru:l $Jiaht . t..:r .re .;o \.. o i; .-re\,1r, cLrr'rnn \1,on.r.,, ././t , ,,; " J i,"r'r. . ,;l' , 

";:-^"

rablrt6t:afiriuffoti*rpotirario.hiih{akino.0t\S%.acidit]9rrndrssi0xodrn

-- 
_ !!!o1l\rtl1t.E,nrsr jui{cdtrriru,tr.r2-,,,

ppm (r,, 8a pp;- a;: . , 
-'"1' . .{ ppm t e. tzo p0m: rolimns I : Feb,u{rv \tj\or.4ndtrb. rptlcto.e

lllrqrogu:1ll} I998

1.. N

IlN
I 

^r'

NI

L,S.D

roal I rLrl-

, ,, I ,0.r,

rL.r. |17
ll.l3 i rrtltos: I r no

,,,, L n"roo I uo: 
lrorr 1 rr oo 
I

rr ro 
] 

roeo 
i

ili ltji l[T-l-g
rrs I ,,, I n,, I ",,t8 ],,, I on,, I"."
r;? llll l;r lii
rir l l; l :l l ;;:
l,c I ,," i ,^ I ",,rrb rb ] oro ] ,*

n o", Ino. J ^., I^,
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Table (f) : Effect offotiar apPlication with calci[m otr the number of
fruits per trce, fruit weighL and fruit yield at harvest

998

Table (8): Efrect
respiration

of foliar application with calcium on the
rate ( Cor / ke-1 h-t ) of Valencia orange fruits

date ofth€ tiio seasoN (1996-1997 ) - 991
ttuit yietd (Kq / tlee )

l I

N
Ca, I

Nl-

N

NI

N
Ca. F

NF

I,.S,D-

38r.00
379.00
37?.00

369.31
379.33
317.67

371.67
379.13
176-0ll

360.00
t8.67

395.31
392 62
jE9 (t1r

i90.00
i88_61
191.,17

181.33
39i.00
392.6i

3?l00
2t 36

163.ril
16811

163.11
I rL).31

l6i I

167.03
168.11
r65 21

lrl r1
1.-il(

166.53

t6? tl

t6; l1
166.:5
168.92

165.13
16,r.51
r65.81

169l5
,1.210

64.70
63 98
63.49

62.20
64.30
62.41

62.08

62.t2

62 32
NS

65 8l
65 85
65.55

6i.11
b4.62
66 62

63..10

65.1l

61.17
N,S

io rhe 2'" season (1q97-1998 ).

N
Ca, F

NF

Ca:
N

NF

N

NF

L,S.D.

Ca:

t3.46
15.52
12.94

13.42
1t.'t5
t2;71

13.11
11.57

12.511

Ii 83

2.450
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.alller 

f- ll. tlrr. 
,,lrr., r(J,,j(d -<.r,,lrr or rJrr. ,e r]lu.ri,,n :rfprar.,o nc n.,J ,\ I lr_h r rliiun - ,n.c lrJ..o.. rE ,r,,r t..otr r, /

:el 
. i:,,f rn .< .fo :. I !r i <{...,. n J u$ .rrciunr .orr. enrrr,,^n ,r\o\e:nD(. ,T, "<d tn. l,n.llcdr.o<cr(,,{ itr lfl r r,"pr..r on rJlr thL).
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