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The mango ia eonsidered the natfonal fruit of Imdia
ond 45 rightly styled as the king of fruits, It's uni.me
taste, flavour mnd lusgiousnsss has helped %o meke the
Lruls populcr with all seotiome of the sosiety in the
. Inats accowsta for sbout 80 per sent of the world
screage under the grop, with 70 per cent of world's produse
tion, The sountry, therswfore, helds an lmpaptent positien
in mengo produstion and 1t has almoet a virtusl momopoly &n
zango trade of the wiverse,

The sheive varistises of mango like, Alphanas, Lanrra,
Daghshori gige are bLeing exported every year So foreign -
markety, theugh 86 o limited extent, Kot only there is an
ingreasing desand for frech fruis, LUt prodessed produte
such as ssmmad slices, nector, pickles and ehutneys are
finding favour 4in the impording countrics, There appears $o
be A greoet scope foir stepping up the export of Indian wmangnes
to dwrepsan and other western marikstas The report of the
delegation te Yest Zuropesn countries sens by the Cove:
ﬁtzwmmmfmmammmmshmu
& great scops for the expart of fresh mangoes to -¢at Jermany,
France end snglands The mange ean, therefore, claim a righte
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Mmumuimmmimmw
for the eumbyy, JUN '
mmuummwmﬁmmmm"
Rolds, 4t sppears paredsxical that no much attention 1s
being devoted for its inproviment, The wenge Lo s¥dll
being grown in a sadewild state and NOSt Zrowers approsch
theiy tyess only onve & year ab ths time of pleking the
fruis, There is mo wondsr, therefors, thet pwper cultural
and manurisl prectises ore rarely adephed by the growars.

In order % plage the manzo industry on seund base,
it 1s mecessxry to stendardise the eultivation and maauping
mrastices with & view to obtain satisfugtory produstion with
WMMsw

Amongat the well lmown fastors responsible fur a good
. harvess, mauring and thes nutrition are basieslly importsnt,
VYory listle attention &5 bestowed on this sspees se far with
the result thav the autritionsl sspect of the mango has desn
1Attle understood,

The growers seldem apply memures and fortSlissrs, The
averags grower in Ratnagtird district, whers mange 33 grows en
8 comwreial scele in an ares of 4,486 hegtares (1966.67), the
usual practise ia to apply the dried leaves snd swespings fyem
the poves once in two 0 fowr years, Besides, 3She soil
eoadiston being highly aeidte, the dangers of lesching of
sutrients also exist, The soils are poreus and generslly poow



in nuteitiodisl stabus.

Mamaris) trials and study of nutrient wptske, ShePe~
fore, 43 the visal need of the industry, A somprebensiwve
manurisl trial has besn lald out at the Reglennl Fruis
Henaayeh Stasion, Vengurls, Distriet Retnagird, wish wverieus
conbinations of Y, P, K, F\YM, and liming,

It wes desided to undertake the leaf smslysis f¥r
dotermining the importent major und afner elinents waler eash
trectuent in sn effort to understond the mutritionsl stasus
as gonditisned by the fertilisasion praqtices.

Gltrus i another fmportant fruis erop of Indla and
pleys an impertant role as & oash crep, The ares has incress-
od fyom & meagrs 25,000 acres in 1957 te 2,23,357 wores fn
1955, |

In genersl, the thres eitrus species, Yhg. Mandarin
orenge ($. retigulste, Planeo.), sweed erengs (G. Sinsugis,

eially important, In Hagpur reglon of Mahayeshtra alene,
the Manderin erange is cultivated $o the extent of abas
42,000 asres and & sound syade has developed in the cemnodivy
as rapeyted by Phadmis (1963). '
The sweet orsnge ond the eedd 1ime are both imporsant
mainly in Western iiahaweshtra, The lime industry is flewrishe
ing on acgeunt of the dewnd for julee snd peel oil,
" In spite of this cemsercial importenss, the eitrus
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growsrs do net pay ade.uate attention %o manuwring and
sutrition, Ascording to Rangsreo (1960), 68 per ssnt of
the eitrus orchards recoive anly ¥,Y.M. of wifeh mery tham
two«Shird sroherds receive less then 20 garbeloads per acre.
~ Though 2 1bs, of mitrogen per tree hes Deen recomnende
od as an adeguste dose (P snd K mot being found nesessary
%0 apply under the prevailing conditions) based on sxperie
mental work avd in slkaline scils where citewy &n gendrally
grove wsually micros-nutrient deficiency symptome e
generally observed, bringing the delline esnditisn, The
nubritional problem hes, vherefore, to be'viewed et enly
in relation to manurimg, but slss in relstion %@ soil type
and avalladility eof nutrients on sush soils,

Rutritional imbalanes is sne of the iupertant causes
of dlsduck,

Pleback synptoms were observed in the Hosawbi in a
privase gerden in Poona which exhivited malsubrition sysptous
in spite of ressonably geod eare. Nutritional studien with
respect of macro and migro elements in these plants were,
Sherefére, undertaken slong with apparently healthy cues %o
detersine whether the disback was indused dus $o malnutrisien
and 1f 3o, whether the tres sendition eowld be impreved by
Judiclous fertilization, :






CHAPTER X

Warkers all over the world have devoted sonsiderable
attention to mineral mutritisn of fyuit tress, HNany fnvestie
gutors have used foliley analysis as a tool o0 dedest Sree
response in putrient Wptaks as eonditiensd by the spplies~
tion of manures snd fertilisers,

504l test alone has not been ha'pful sxinge they have
many limitstions like complicasien of chemical reagtion,
medsture, veriety, reotstock, biologieal cenditions &md
welsted mottors, Taking these factors inte eonsideration,
mmmm;aaw:mmzwuamm
wmmnmmmmm V

Prebably Seuseure (sm; reported the earltest work
on plant analysis. He was the fiwet worksr to show that the
ash eentent varied with the plait, ags and the seil en vhieh
it grow, | N

Lisbig (1850) indieaged what for matuntaindng fertilivy
She usntities ef mutrients resoved from the seil in the
orep should be repertsd in the fore of fersilizer applics-
tion, S

Hunmem (190h) Sonsidered what in genersl ash anclysis
would show eloments thas are in inade.uste supply in peorly
sropping plentation. Leaf snalyaie wos considered most
relisble as an index of ninersl defisciencies.
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Reuther and Smith (1952) pointed out that leaf &s
the foenl peint af meny plant funeticns and 00 4% 2 more
sensitive indicuter for mineral sluments, Desddes, leaf
is the most gonvenient plamd part for sompling, ’

Hange (1937) argued that in the life of growing eune
wnuwnwmumwmmmm
astivities Sake mummwm
| Lundegardh (1951) whe was the futher of leaf analysis
gave the doucept of tripls analyeis, based on the results
of this extensive work on eat. After Lundegardh, muny
reseered workers have devoted the technius of follar «
anziysis in different fruit erops $o as to-make orrective
fertiliser recommendation, : ‘

Chapman {1941) worked with mibber tree end suggested
that the per cent gontent of potassium, phospherie asid mnd
nitrogen can Yo taken as a measuwra of fertiliser rejuirement
of tres,

Drosdoff (1944) deternined H, P, K, Ca, Mg amd fren
with ths help of lsaf snalysis in tung tree.

Jones gt.als (1955) discussed at full leagsh, that
the leaf anslysis comserve as a guide for fertiliser nesds
of orange, - lemons and avooaio,

Shaulds (1960}, working en grape, showed the assogia~
 $ian between symptoms of K deficisncy, plant analysis and
yield of soncord grapes.
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Porwerda (1961) used follar analysis as 2 teol for
the diagnpsis of nutritionsl deficiencies in the oil palm
and deserided effect of nutritional deficiencies on growth
productish snd composition of leaf,

| Flent part te Nemple |
In mango and citrus, whole leaf with petisle 45 used
%0 represent the samples end s %hﬁ best indicator snd is
being used for anslysis by many workers, Lmbleton and Jones .,
(4961) reperted thet significant differences were found in
lesf nutrient contents in sesples of 60 leaves per tres.

Siae of sexple

Joshi, A.T. {1966) has reported that in case of mango
to study the nutrient status, about 20 %o 22 mabure leaves,
sollecsed all over the tree ars juite sufficient,

Hans (1945), whils studying the chemical ecomponition
of lesves in gitrus as a result of reotstock influentes used
naturs leaves,

Chapman gheale(194h) have rescmmended that 30 ¢ 50
leaves picked in & eircle fyom waist to ahoulder, height
around & tree are sulficient o give a reprisentitive sawple,

o Optimuz valus eonsept

. Currently, two schools of thought are known to prevail
asongst the worksrs oa minersl nutrition of plants, The optimm
value concept mentions that eptimum growth and yield are
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reflected by specific coneantration of ssoh ssgenticl
slement, Further, wide variation in soil and climate
1ittle aff-ct this welues though they nny vary betwoen
species ond among varistios withim speciens In the
foritical walue' m&mg m is made to ﬂz linits
for esch essential plant slement, below which visusl -
‘defisiency’ symptoms are likely to ecour for the element
in shert supply., Agcording to Besttie (1953) both these
concepts are 8. .uglly important for basing rmmm -
resomrendations using foldar analysis, o

Work dene in deeiduous fruite
woodbridge (1940) bas stated that boron deficient
1saves of spples gontained borou below 10 ppm,, while healthy
ones had rore then 1) ppny He further observed {1951) =
25 te 268 ppm Mn in heslthy apole trees, while deffeient ones
gontained less than 16 ppm,

- Batjer (1956}, while working om application of tissus
anxlysie techni ue to nutritionsl prebiams 4n apple, ohserved
that the growth increased linear with increase in leaf
uim until the latter reached 2,2 per cent, If the lsaf
N tnevessed obove this mseunt, there wes no incresse fa
growth, When the H sontent excesded 2,40 per cent, the fruis
usually lacked colowr and its storage life was advursely
sffected, ihen It fell below 1,65 per cent, very listle



growth took pliage and the feliege wes pale green,

Upodbridza (1955) has ﬂwmd ﬁh&t the leal hletsh
symptams in apples were dus to mﬂm &oﬁ-uw» Contants
balow 0,18 per cent g mtms wers M, whils
above 0426 per cent ¥g, no gympeoms were observed.

 Demetrides gtegle (19639 have cbosrved thut leaves

from an appsrently normal medlar tyee centedned 22 prm 0f
¥n compared with 9 prm far&&dd%ﬁ,tattmhm Y =
-logulity,

prage {1963) has stated that eaxly applicatien of M
preoted leaf and shoot growth immedistely and inereased
yields in the subse umt yesr. The smount of June drop was
redused by ¥ application at the end of May, Trees dsficiemt
in Mg or F tended to orop regularly or blemnially but both
P and Mg defieisngies wers ulckly ee¥rected or reduced by
supplying the neseasary mutrients, There was a clome -
ecorrection between leaf snalysis deta and the nutrient .
stztus of the trees, The influences of variety and cligats
on the aprle fruit quality were greater than that of K
mitrition,

 Fueik (1964) has shown in his nutrient solutdon

experinent of Ca and ¥n with spple seedlings thas the lower
Foots contained higher soncentretion of fn than the upper
roots under sinmilsr trestents, High Vn level ineressed
. root in but reising the Ca level censidersbly reduced the
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oot Mu eontent and raduged she rout Co centent slightly,
Caletum mot only reduced !in abesrption but also Gaused its
retention in the reote and t0 2 lesser &xtent in other =
tigsuen. ALl tissues showed sons In-Ca Snteraction, this
being most notigeable in the lower roots, the redused
growth of the tress in the high Mu plus lew Ca Srestment
indlested a Mn and used physiologienl disturtamoe, altheugh
no taicity symptoms were mﬁumd. The soil expariment
showed that apnlicationa of camm hydroxide at rates

o uivalent to & tons of ealeiun garborates per scre reduced
Ma availsbilivy to depths of ouly 4" to 6",

Woodbridae gt.al.(1961) observed that limiting ocon~
sentrations of potassiuwm varied with ohengss in the sediim
soncentration and limiting esncentrations of iron was -
incrensed if the manganese concentration was increased,

Traeinski gt.gl.{ 1963} have observed that emall amount
of nitrogen was a8 affuctive as noderate amount provided
that other elemonts were applied at similer rates bus higher

- m was not effsative without high levels of the other

© glouments. High I assoeisted with low I proved very injurie
aus to young apple tree. Imbalancs of Y, P and K was much
more in the pot experiments than in the orchards, The K
re uirenent depended largely on the type of sodil. Yislds
wers not mignifieantly redussd by reducing Mg and Ca applie
' ’cm
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Four |

 Sate g3.1¢(1961) staved that maximes grewth increases
were obsained with applisstien of H. The optimmn leaf cone
‘Sents of N, P 2nd K were Z.h, 0.12 and OB per esns, respect-
‘ively. Applisation of N delayed fruls solsuring ond P applie
‘eations inereased the seid sugar rutio. -

. Rmaghirs (1965) hss observed shat with Lnerensed
mfnnm::a,mmtntx mwm,
X deereased with inerease application of P. Leaf semtents
‘of P and Mg inereased, With insressed applisstisn of X, the
1#8f K increassd und the leaf santest of H, Ca and Ng deeresss
" bahengd Beler (1956) has observad that high sell P
reduesd the availability of irem and sgcordiugly the uptaks
and absorphion of iren by the plants wes gres\ly affested,
This redused rate of uptake and absorption yesmulted in a slow
rete of entry of iron in the dewsleping lesves, wiich fevour-
‘a4 tnastivstion mmd asewnulstisn of iron in the leaves,

Sheulis snd oshers (1957) have given She mukrient som~
positien of concond grape, petisle with defisiency sympiens,
Using dota Ssken from field trials in New Yerk State frem
vm.mmnmammmnmm |
mmamwmwm»mm.mw
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deficlency symptoms, From ¥, K 2nd Kg data are presented
the eritieal levels of congemtratiom in the petioles, HNo
deficiengy sysptons wore mmmi;g- a% even the lew levels
of P and Ca reported in these trials, N

 Hiroyesu {1962), while working on seasonal ehaagn in
the inorgsnic nutrients of grapes, stated that t.heﬁ highest
inorganic nutrient content wasz found in the lsaves and =
inorganie nutrients were highest in yowng shoots. Total
ansunt of each olemant in the whole vine resched a peak
when the derries matured at the end of Septemder., The high.
s rate of sbsorptien of 1, P and Xg occurred frem May %o
Julys Ca and X were adsorbed gradually frea Hay to Septemw
ker,

Kolesntk (1965) states that the application of B st

2 kg per hectare on losmy deep, humus enriched, Chernesem
soils which had received ¥, P and K at 60 0 120 kg per
‘eqtare inereased the lesf ehlorophyll consant of the vine
veriety Aligols, markedly veduced flower and fruit drop
ingreaped Catalsse peroxidase, polyphensloxidase activities
and reised yfelds by 40 per cent in the yeszr of application
and 33 per gent &n the following year,
" ¢+ Bevesi (1965) has observed that in lime indused =
.. ahloyosis 4in groepe, the ehlorotic lesves wers mush poorer
in ¥n and in noet casss agtually richer in Fe than normal
leaves, There was JMtile or no diffwrence in By The
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applisasion ¢f a mixture of irom sulphste and mangenese
sulphate practically eliminsted shloresis within twe
monthe, Spreying three times with & mixture of inSe,
snd Fe EDTA, eampletely de the shloresis but !ﬁnﬁa‘
end ﬁa&o‘ had no effest, ’

Abdulla snd Sefic (1965) reportad that petiole K
was incressed by incressing soil spplicetion of N and wes
well within the range for ade uste graps produsti:n at all
levels, Petiole P was not influenced by the levels of
P20s; applied. Petiole K was incressed by inorecsing the
lavel of K,0 4n the seil., Ca coneentration in the petiolss
were redused in one year by inereasing the K0 level,
Peticle K decrecsed during the growing sessen, whils Mg
and Ca ineressed, Ineressing !'265 and x,o levels redused
ths totel scidity of pressed juice in 1960. The pH of the
Julee ves influsnced by inereasing the level of K0 farti-
Liser,

Divate (1967) working on mutrient status of grapes
found that inervease in nitrogen steatus was agcompanisd by
a more or less redused phosphorous status indieating that

‘nitrogen may be antigonistic to phosphorous, It was slso
J&Tm Ain the majority of vine yards where pemaﬁ.u
status was of s higher order, aiungw 8tatus was Gomparem

s

Mauim with @zlefium and magnecius was observed, The

\ .
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gerdens where potassiwm esncentration of petiole was move,
ealeium and magnesium coneentretion was low, Siadlerly,
where galefun ond megnesium gontent was high, the pataseivm
content wee low, showing the depressing effect of ene en the
other,

Gartel (1565) has observed ghat the seoondiry Fe  «
éafisiengy prodused by un Fe dleckags i the Slszues was
recognised by a large rise in P/Fo ratio end eisess of K,
Virsl shlorvesis also caused a high P/Pe retio bud w0 sxtess
of K¢ A low K/Hg retic ususlly below 1,0 sheracterised X
MWWMW&M@’&S&%W;_
Acid injury, indused by very acid soils, pwoduted a very
high K/iig ratio ever 20, Very high ¥n sontent and slight rise
in the AL contents DBoth B deflciancy and B texicity shewed
in the B eentent of the leaves snd in deficiency dus to exvess
of phosphiatic manures could mot be disgnosied with eertaintye

work dons in evergresn fruit crops Aveesde

Cameron g8o2ls(1937) heve motiesd in Avecado that when
trees wore supvlied with 10 I1bs of mitrogen, in the form of
emmenima sulphste ond cslcium nitrete, the leaf K on dry
weight was alightly ebove or below R per cens and thare was.
no differense to wontrol. They alec noticed Shat the dlossome
ing was seecmpsnied by reduction in nitrogen content of the
adjacent lsaves and thers appears %8 be & direct eorrelstion
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between the bloom and reduction in the N content of the
leaves.

Childer (1954) Das stated shag the use of phosphorous,
ir sddition to nitregen in the fersiliser to Amadog bas -
resulted in an inerease in the sbsorpsion of th!.n Clm
net only in the leaves but also in the aki.n, pulp and uod
of the fLyruit,

_ Embleton gy.sls(1958), while working with Fusrte
Avescade, have reported that o applieatione mmam lsaf
R and P and reduced the percentages ef Ca sad Mg md the ary |
weight was slso reduced, Phosphate spplisstions incressed
Py, Ca, Mg and Cl sontents and reduced X contents. Potash
tneressed X and reduesd Ca and dry weight par leaf, Magnesiua
was only slightly reduced. Applications of stecr msnure
inereased lesf contents of nitrogen, phosphorous, potassium
snd Cle Contents of magnesium, elscium and ehlorine increased
but phosphorous decreased with leaf age,

The same workers im snother publieation (1962) stated
that the rooctstoek rece and variety slse signifieantly affect
the N, P, K, Ca and Mg contents of the scion lsaves, Further
#Bore, ths pereentages of iy ny C8 end g in Hasg and Fuerte
leaves Mﬁrwa on seedling rootatocks s were more vsriable
" than ﬁh»#e in the leaves from these trees propagited on their

own reots by cuttings,.



16

Cacas

Loekard R,G and Asomaning (1964) have sondusted two
experiments on Cavss (Jheobrems Cagsg, Le)s The first
experiment was concerned with variaticns in the levels of
¥y Py K; Ca, Mg annd § and the second dealing with Fe, Cu,
‘Zny By Mn and Do. The deficiancy symptoms obtained are
reported, The effects of all trestments on the dry weighe
9f leaves, stems and shoots were presented. The sffects
on micro nmutrient trestments on the levels of N, P, X, Ca
and Mg In the lesves of eizht months old pluohts and the
. affetty of micro mutrient treatments on the levels of K, P,

Ky Cm, Mg, Pe, ¥n, Cu, B, Zn, Mo, Na and Al 4n the lesves

of %1 months old plant were presentad,

In the sane yedr, they have reported in the experi.
ment with Caone seedlings supplied with various levels of
b and Ca that the dry weight inoressed at eight months with

7" theressing N levels and it wns highest at 100 pps Ca level.

Buising leaf the K conoentration ineressed leaf ¥ and Na
decressed leaf K and Mo, Leaf Mn and B were highest at the
lowest N concentrations. Ratsing the Ca eemm:muaa,
inereased leaf Oa, in end Mo and redused leaf N and Ha,
leaf ¥n fell only at the highest Ca level.

Cunninghem (1964) has reported thst Caeso showing
synptoms of Fe and ‘n defieiency and containing little Mn
yielded less than half as much as symptonmless tree. Chlorotie
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tress gonteingd more Fe then heelthy lesves, 2Zn deficl.
engy was noticed st 15 ppm in in lstves. A wide range of
Ma soncentrations was tolerstad without showing either
deficlency or toxicity syaptoms. Soil pH above 7.6 was
the mein eause of deoressed availsbility of seil Fe, in and
Fn, Reduting sofl pH oerrected ’n deficiency ond incrensed
¥n consenSration in the presenge of much organic matter but
only foliar spraying with Fe eorrected iren chlorosis.
Lockard snd Asomaning {1965) have reportad that 4n
Etm, ell plants receiving nitrate ! developed severe leaf
. tém soorch, ex¢ept those defisient in Po The deficiency
o t:nl:m:ma of ¥, Ca and Hg in plants receiving nitrate R wede
ascompanied by lesf edge sevorch whereas plant ryeseiving urea
and K showed deficiency symptoms only.

‘ Coconut

. - TPremond snd Villemain {1964) have reported that on
coastal sandy seils, there was & marked and highly eeoncmis
response te potassium chloride applied annually as 0.5 to V.5
kge. per goconus plant, Asmmonium sulphsts intressed follier M
but decreased the copra gontent of the nuts,

Chikoo
Oetmare (1960), while studying seasonsl vardation im $h
nutrient content of chikoo leaves, ebserved that She nitrogea
wasg stored in the le:ves in sumcer in hizher amounts, Jlater



wtilized in the production of mm\e&h and fruits in

the monsoon season, The sterége of nitregen was also feund
in monsoen, whereas it is deploted in winter monthe, He has
further observed that relationship betwesn nitrogen and
phosphorous holds zood &in al) the seasons, The higher nitro.-
gon scecompanied with lower phaogphoric aeid relationship was
favourable for better yileld, Regerding potash, he has state
¢d that in chikoo tree, fruit formation meinly occcurs in the
Later seasen fnd it can be stated that potassium was utilized
in the formation of fruits,. .

_ Rerke (1969) hes observed in chikee that high nitregen
#nd low phosphorous goupled with optimum potassium was res-
ponsible for hsalthy development of trees whereass the high
_ phosphorous and low potagsium gontents in the trees ssen to

"~ - have byeught deelining condition of tress. The averasge nitroe

_gen content was slightly higher in the haalt?.\y Tress A8 SomMPEre
ed to the declining ones. However, the nitregen eontent of
lesves in general appesred to be ade uats in both the types of
trees. |

Work done in the Hange (Asp:iifers judigs, Lin)
. Gaith end Scudder (1947) with sand culture in mange
“grafts of Haden and 2illa vardetiss have observed that the -
nitrogen deficiency showld severe retardation of growth snd
presence of yellow undersised leaves, "The leaves eontained
on an aversge of 0.67 per asnt U as sgainst 1,54 per gent N
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4x trees revetving the complete solution, losaver, the
phosphorous, patnli and calcivm mmu~m higher in
aitrogen daficient leaves than in most of the other treste
ments. [ Tvess in the P deficlent cultures showed stunted
growth and premature drep of leaves. Leaves contesned
0.05 per ocent P which was & littls lower than 4n the
leaves from amy of the ether treatments but K eantent wes
normal end sbout the sante ?%twh, caloius and vamm
contents wers found as in lesves from trees reseiving -
complete solution, E?aush deffsient leaves contained
| 0.25 per cent potash in comperison with Shet of v Ml *‘
 tree of almost | per eent., DR
Huehle {1952} bulisved thet there was svidencs em
nanganese and magnesiun are fmportant te young mango mct
on sone soll types, Young monpo trees planted on the sand .
as well as on the limestone soilc of Florida sre given
nutritional spray eontaining $ lbs eof smm 5 m
of magnesiun sulphate, 5 lbs. of line snd-a° W -
~ stpengsh of gome form of copper per 100 gallens of water at
lsast twise sach yesr for the first csouple of years mnd then
onge & yesr thevesfser. This seems to supply the minor
slenent mutritional need 4n the light of what is kmown
present day,
‘ “allis and DE (1952) nmuthatbminsiatbow
1s possible when the maturs terminal buds do not all flower
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in one season snd when some remoin dormant and flower in

the noxt enltural proctices to induce thiz nye desirable.

Te study the offeet of fertilisers H, P and K tests on the
varisty Langrs were began at the Fruit Rasearch Stetion,
Sabur in 1940. The finding confirmed shose nitrogem

mzm:. the uptake of other elements and determines grewth

umz being greatest in gembination with phosphorous snd
potasaium, ¥ and K singly or in ecombination have little
affecta, The pmeportion of nitrogen, phosphorous and -
potassios re.uired by an adult mango snauslly sre fuf s 0,27

. ,”s i.ﬂ. The amountof nitregen being 1.67 1bs,, fLlowering
& mm&ﬁgwm indmwiwwm. Some pilot

exmﬂmn«a were slso earried out to determine the bess -
organie and inorgenic manures and the best time for their «
apx:ncatm from these it wos concluded that tht&g/muu dose
should be divided into two, oné containing ammanium sulphate
and half the % being applied in June and the other consisting
of FoYoiiey phoosphorous and the rest of the potassiuwm 4n
Oetabey, In 'OI' yesyr, the smuonium sulphate dose should be
doubled te force July-August shoots which noture and flower
during succeeding 'OFF" mr;} '

Opevheimer and CUazit (1963} reported that trees deficient
mazmmmwmm“mmmammn. wish
rossetio fomﬁmmmoupafehu flush, Mmybo
retarded before gleayr ayaptoms develop and a leaf Zn eontent



21

belov 20 ppm mey indicote aslight deficiency. Correction was
achieval by sproyin: with 1 per cent 4n;ek or U.2 per gent
of inl. Uoil sprlieations, dusting the tree and the applie
cation of pellists into holes bored in the trunk were not
eff-ative, ‘

NERS R ANES T f*audtiazt {1951} ~tu'ied the ninersl defici.
gney gt e An manra,  They heve sslocted Swo trees each
of Hoden snd 41) vardety of msn-o vhich was growm for three
yeors in send eulture with soluti-ns form which 11 essential
mineral elements were gystematicnlly omitted in an attempta
to define sg mnny leaf deficlency sym-otoms 8s possible, -
Jeficlency syzptoms in lecves were found for six elesents ss
follows 3
3 ¥ - Small lesves sn! ronerally yellowiashy F « lenf
tir neerosis, -reature abscls ion «nd gtem dieback, -

I = irrerul-rly distributed ye low spot and necrotic areas
glons the msrein of emnll thin attenusted lenves which are
very cersistont. £ « 4 green wedge psttern formed by the
letarnl intention of ¢ browned chlorosis along the lesf -
mareine N « Yellowvish green chlorosis over the saall -
velnol net work. ~ulphur - Lateral necrotic spots in a very
deap greer leaf snd premcturs defoliatio, No speeific -
symptons were fo.nd when Ca, Cu, 5, 'n and iron were omitted
but omdssisr of the first throe resulted in consziderable
grovth reduction, Trees fed only with enleiun nitrate showed
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. tyeos that were supplied with all of the nitrogen as ammenia
- showed a merginsl seoreh of grewing leaves and died within

few wanths,

The same authors furthey working in eand culture, feumd
thet in p&.@tk receiving no magnesiwi, a leaf psttemn in which
the leaves had a distinetive yellowish brown chloresis wes
aoticeable. There was o green wedge down the central part of
the 1eaf on severely affscted leaves the chlorosis sxtended
%o the midrib and little or mo green colowr remsined, both
margine dried more or less regularly surprisingly few leaves
developed the symptons probably becouse of the premsture «
defoliation induced by Mg shortege. The analysis of the leaves
from She magnesium deficient trees showid normsl nitregen,
phospiwrous and enleium deficlent trees showsd mml nitrogen
P and Ca, Very 1ittle Mg (0,09 per eent) wes found in the
lonves, _ S

on the same sand eulture experiments desgribed zbove,
the same workers had two sets of trees eue of which wan fed
ealelum nitrate only end smother a cowplete nutrient in whigh
all of the nitrogeon was in the form of amwuia, "ﬁ'ﬂl Poseive
ing the calsiux nitrate showed the firet typicsl phosphorous
deficisncy symptone ut the seme time as the Srees given thy
minus phosphate trestmsnt and later showed definite magnesium
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and potossiws deficiency pattern, This would indieste the
necessity for a complete typs of feeding the tree reseiving
. amsonium mitrogen with a eomplete nutrient solusion develope
ed a reddish brown scoreh of the entire margin of the leaves
became siskly in appsarence snd sll died within & year, The
 menge tFees apparently wers unable %o use only amzonium 8s a
source of nitrogen im their metsbolic processes, The smme
diffioulty with smuonfwm fesding was obasrved by the another
st of young uengo trees recelving a generous muleh of -
tobagcco stems. Harm molast weather csused a fast break down
ef the todasco stems, dentaining sbout 5 per eent of mmeontexl
aitrogen snd on ten agre block not 2 sinpgle tree smeaped the
lesf soorch,

Although the investigators eould find mo response to
copper, boren, In and Fe, when they wers caitte: from the
sulture solutien, Rushle {1952) staved resognised copper
defisiency symptoms on young mongo tyees that hed been ferti.
1ized with H, 7, K fertilisers, The symptons of this treubls
weore similar in many respegts to the sopper defisiency symptons
of eitrus, They showed a pafitern of rapid growth wish over
sised leaves and often flattened brenches, gus exudation from
the bark to twigs and branches and diedback of branches, These
syaptons failed to appear in new growth following the applisa~
tion of mutritlonsd sprays eontaining considersble soppers

_ Toung, iso snd Miner (1961), 4n & twowyesr study with
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Kent mange, reported a smrrelation cosffieient bet-:zem
caleium in the leaves and sofe moee uf a.s:&mm-=m
year and 0,617 for the second year. They indicated thet 42
Ca iz kept at 2,5 mmuﬂishmm. s0fS neose
would drop te very low level regardless of the N levelk,
Caleium con be matntained eitiier by applying lime stons o
gypswma, .n the same study, they reported a sipnifiesnt
rolstionship betwesn leaf H and yield the relatisss Nedng
Muear, The maximan production occurs st sbows 1.35 per sent
B 4n the lsaves, During the first yeor, ns K valus were above
$1:35 per eent, If further work ¢onfirms the ewrvilinerity
and predustion, it would indivste thst the mango is eindlay
%o the avoeade, leaf analysls sould serve as a gulde SO K
fortil ization of the mengo, 7The 1.35 per cent E for maximum
produstion is somewhat lower than the eomparable point for
the avogado snd additionsl work is neosded to move firmly fix
the 5 level for mango production, Sinee the mango can becoms
over vegotative like the avecadn, 48 &s not surpriaing o
find a owrvilinesr relation betvesn producti-n and ¥ lewel,
the observed beghaviour of other svergresn tropical trees such
20 the Litchi, £it this same pattern and this might well be
the genersl pattern for all such trees. =

Gingh (1961) astotes that the symptons of nutrient defis
efency mwm less well known. They have generally not
_been observed in the field snd even wnder pot eulture, their
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expreusion 1s very slow, Out of the 11 eleomente studled,
Smith and Seudder (1951) esuld produse symptoms of deficie
ency only of U, 7, K, ¥gy & and Fn. On the other hand,
Sen g%l (1967) produced stervatdon ssms of K, P and K
only Qm the Langre variety,
in end Mg wre probebly the enly elexnents which were

. ghw-vad to be deficient wnder field conditiens,

| Aden, Ze1» und Mobeimose, C. {1969) have reported
the sffuct of seasen on the chenleal composition of mange
lesves. Ths porcentage of dry matter im the lsaves of
Paird amd Alphonso incressed with leaf age oxsept during
“She mrand MM!: eyeles and was sbout 25 per cent
' mors &n m bm&u Shan in the petioles, The I content ae
& whole genoranlly incressed to reash a peak during the winter

- mohthe in the blade and decreassd in the apring flush, -

Hoticesbla decrease 2lmc oecurred ut other Simes of the ysar
espocially during the summer flush, The N content of the
mMe showed en opposits trend frem that in the blades wntil
winter and then becoms similar, The P content of the blades
as & whole decreswed during the summsr, incressed in winSer
end dearsssed 2gein in the spring., Fer cent K desrsased
mmmmmmuuammwmmmrm
again 4n the spring. | .

fen ghegle 88 uoted by Childer (1 I“'n ”TBR‘*RY

il
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in sand sulture experdsents with Langre mange growing in
pot for six ye.rs, subjested to three levels of §, P and
K« The results indicated that the supply of nitregen -
sontrolled the uptalke of other slenents and Mm the
growthe There was an optimum level of H abewve which the
plent developed potash but no phosphoreus deficieney . «.
symptonss The balzncs betwesn E and I appesred to be of
major importance, Lxtreme 'X' deficiency csused divbagk
which proved fatal %o the plents, |
smith smd soudder as suoted by the s me author

Childer with asnd culturs started in the fall Qf 1947 and
gontinued about three years, hod partinl sucgess in distingw
uishing specific leaf deficlioncy symptoms of varisus essential
olements. They used grafted trees of Hedan and iills variet.
1es supplying s complete solution, except for oaitting veriows
single slement in easch, The N defieieney shows severs =
vetopdetion of grewth in pressnge of yellow mordm leaves.
'f;tf:’i‘ha laaves sontained sn en average 0,67 per cent ¥ sp against
154 per cent in trees receiving the eomplete solution, -
However, the phosphorous, potash snd caleium cpntents were
highar in nitrogen deficlant lesves than in most of the other
wms;

~ Trees in the phosphorous deficient sultures (mich and
Seuwdder, 1947) showed a stunted growth during the first year,
puring the sesond year, the older lesves begsan to drep -
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pramaturely after particclly dying bagk from she tip.

This eondition bestms worse with time and only the youngey
lsaves at the tip of the dranches remained during the

Shird year, Wood of the main trunk and brenches was thin

and womewhat willowy and ooé¢ssionslly bronches died baek,

The purplish pigment did mot develop on the under side of

the leaves on ths vuricties tested, whersas this response .
was noted on the Langra in India (Sen gteals 1947), «nolysis
of the leaves showed 0,050 pergent phosphorous whieh wes s

1istle lower thon in lesves from &ny of the other trestuents,

but the nitrogen content was normal and about the same -
potash, eslcium and magnesium sontents were fouzd as in
lesves from trees receiving complete solutions | |
Leaves on trees in the eulturce from which potassfum
wes withheld were the largest 2nd mest vigorous (Jmdth emd
Mmr, 1951) of the experiment for the first two ysars.
The plants showed a remarkable tendensy o garry she old
leasves. Laber oms)ll vellow apats sterted to develop on the
M leaves, The lsaves were smaller thun usual, thin and
tepered out ta & fine point., HNecrotic areas developed aleng
the margin: of leaves and enlerged with tivc, ' Leaves frem
the petagh deficient trees contained 2 normal azmount of
nitrogen, phoasphorous, ¢aleuim and megnesium as compared with
the sontrol trecs, but had 0,25 per esnt potash in eemparison
with thst of gontrol trees of almest ¥ por gent,
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Toung end Hiner (1560) reportad that inereasing the
sagunt of N by U to 10 fold resulted in approximdataly a
thres fold ingresss ia yield. The additi.n of P, K and Mg
hed 1o effect on yiclds, Leaves sampled from the last
mature fluah, evenly distributed hetwean fruiting and Done

- fruiting sbooto, at the time of fruit harvest containad
‘$4A5 per gent I where N was applied and 0.90 per eent B for
the chechk Srees. Unfortunately, softenose wis syeatly =«

incrensed by the § fortilisatinn. Soft-nese as described
by Towny (1957) is & break down of tha flesh gn the verkral

" side =nd toward the epex im mango fruits, while still on the

\

| tres and appesrs to be a physiologiczl disordur.

. " ’qu end Miner (1961) n their Purther work substene
tiate he effect of K on both yield snd 80fi-nose bBut 0Lt~

’ nose was grestly decreased by incrensing the supply of Ca %o

the trees, In eomparing locations they found that the inei.
denos of softenose on aglid, sandy s0il inocrecsed from sbout
7 per cent on sontrol trees (low K} to around 7€ per cunt on
high 5 trees. Uitk simiiar trestuents on saloaresus rosk
sgil, incldence of soft-n0sse wus around 5 per cent at both
ratep of %, The Ca gontent of leaves frum trees on the rogk
soil was 2 to 3 times thnt of those from the sandy seils
(ym (1960) reported that the mango trees may be givea
s eopisun éreseing of Farm Yard Hanure after harvest ih the
YOFFY year with good sultivetion and H, » apzcaliusiaé h the
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Mng‘dmw. After harvesting in 'OE' yemy no manure
should be given and no winter Srrigation, A D1 N, P, K
mixture should be gpplied about & month before a first flush
e Wg
' \L Tripathi and Sharme (1963) stated thas leaves of
Dashehord mange wers spreysd on both aides with 2,9 per sent
ursd wvith and without spresders, Olycerin in all concentre-
tisna alightly depressed the ures absorption in both young
and-old 1&@. Triton Be1956 and Tensc, both At 0.1 per sent,
deprossed ures absorption in wery young pisk lezvea, but a¥
0.01 and 0,02 per eent soncentrations they enhanced ammiaa
in older dark greern lesves. More wres wac abserbed st pif 2.6
shan 8t pH he25 and 7,6 at which levels, results were varishle.)
Roy snd others (1956) stated that mango produces m
mein vegetative flushes during the yesr « in Pebruaryyiareh}
June-~July snd Ogtobar, The earliest shoobta penerslly produce
fiower during the naxt bloom, the late flush usually do not
get sufficient time to mature ond hente do Rot bear, Previous
pot cultwre experiment revezled that i influences the intake
¢f ¥ and L and determines growth. There 1s an pptimm effeet
of 1 after whieh ¥ Maimuy gyaptons ary imum. The P
reculranent of mango 19 mush lower then that af K, The plant,
however, cun racover from the adverse effeet of low ¥ and P
4¢ they are replenishad,

v meragm in the form of meronium sulshste is wost -
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sffective In Incremsing floweringz and the best time for its
applivetion 42 in the month of June, Nitrogem in the form
of F,Y.M, applied &n ‘etober is alss beneflcial but as it &a

., slow noving, 1ts effect is manifested later than that obtsfne
wwmmmu. Intake of X 1s mwost r vigorews in

mwc:ﬂm so it is apolied along with B, P fa -
sdvantagepusly used by the plante if a slow acting manurs,
Jege Bonamesl is given aleng with ¥,Y.M, during Oetobery It is
recsmsended to divide the annusl doses of %, P snd K menure
into t0 pirts - eng containing ammonium sulphete and half K «
Mapure for June aprlication and the other censisting of farm
yard asnure and phosphate sleng with the reamaining half ef X
for Ootober. In the *UL' years, the dose of ammonium sulphete
should be doubled te force July-August, vegetative shoots.
which matwre end produce flower during She susoesding *OFF'
yoors, This extra doss shoild be sprlied a fortaight afver
the June spplication imvediotoly efter the hervest. >

Citrus
Emwowt (195)) studied the effect of time of smmpling
énd leaf eompoeition on both sclubls snd Sotal X, P, K, Ca ond
Hg soncenmtrations., He feund siymifioant e farenves in respect
of major leaf nutrient slemantas. .
Heymamn and Horsehberg (1955) studied leaf eempoaition
in relatinnm to ¥ ond P roiuiresent of eitrus trees in Israsl,
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. The ¥-wnd P mubplents of sltrus vreew {n Ieresl was studted
. by weans of lusl anslysis. The sffect of fagtors other tham

' muSvient wupply vhich vsusss change in leat ssmpesition are -
~ discusasd, The N and P contents of lomén and graps fruit

lsaves were lower than those of grenges -

Praleren mad HMines (1957) deterwinsd the mimeral
mutrition of orange tres by foltar anslysis, Studies ever
& period of two years laid to the following eenclusions i

. (%) Lear mmafa wha ammymua& tnm
of ailtvegenous fertiliser applied. Mmmymmmm“

. rmcMmemmuuxmmnmma
4n leaf eouposision,

(2) mfma!x,?mxme

the flewering pordod. : ,
(3) Time of applicatisn of S'cmn&ar aprears to be less

gmportant then the maintenanes of mmm mufa«wth&

urmmmnn.
(b} Teel4 mmmlr%mmmm

: ummwmmmmzmmarmmg M :
,smuummmsmuspmmmzmm

etﬁ,?m&., . S
. Sabe and Ishihers (1957} mmmanmmsf -

- ..'mxymusg,mmammuwg sitrus vrees, mrmpm\

mmm Wﬁsh%&,mwmmm&m

m%m&ﬁ x,aa,m,zamdm The survey -
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suggests that eritical levels are 0,20 ©0 0,25 per sent for
Kg and 20 te 30 ppm for both Mn cud idns. In Mg deficient
treen, the Mg content of eld lesaves was mush lower than that
of the current yesr's lesves, In iz deficicnt leaves, there
were positive correlations betwesn g and M, Mg and P and
to a smaller extent, betwecn Mg and K, whereas n healthy
lsaves the correlati.n between the !z and ¥ and ¥g and K were
negative,

Heymann and Herschberg (1959) studied the mieroe
nutrient deficiences in eitrus in Israsl. Deficiencies of
Zny Mgy ¥n, Fe ond Boron and excess of boron have been disge
nesed 45 Isrsell groves by external symptoms and by leaf
enalysis., COroves planted on light and ealesrenus soils are
most commonly affected especially where the tress have received
- gxcesalive irrigation. :In end Mg deficlences sre the moat »
mhnt troubles and need corrective meszures, Iin and B
é&ﬁ&l@h’ﬂu, on the other hand, 2re not at present considered
serious encugh to warrent sorreetive messures, iine deficleney
gan be cured by trestoent in spring er early summer with @
neutraliszsed sine-sulphate~spray (2 per cent 2‘1&3@,’, t per gent
lime snd spreader) or a sine oxide dust, both combined if
necess:ry, with sulpbhur trestuents used against rust mites.
In Mg deficient groves, good results heve been obtained with
4 per cemt ¥gio, sprays applied alone or in combination with
Fe, in, Cu ond ¥n compounds, A& dust mixturs of 80 per cent
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m*mmmmﬁm«mmhuam shown promise, Lime
:hlw ahioﬂm asaaeiam with Fo deficliency tin gensrally
" be oversoms ’by Mms.aa irrigation,
’ Labancuskas, gt.5).(1960) studied the seasenal changes
in concentration of micro-nutrients in leaves of Washingtea
Bavel Orange, reported that contentrations of in and Cu in
the lsaves tended to decremze, and those of Mn, B and Fe
tended o increass, with the age of the 1saf througheut the
seazon until mid wipter, snd then, before and during the
initiati:n of new bloom and growth flush, they levelled off
with relatively smell decreases and increases, respsctively.
B soncentration remained constant during the winter menths.
Zn, Cuw, Ma and B ¢oncentrations decressed slightly during
bloom and the initiation of the new flush s¥ thé end of the
growing season. The fe cancentratic:: inereased with the &pe
of the leaf throughout the growing season, with no apparent
indieation of outwnrd movenent ef Fe at any time during #hn
geason, Lineay trends downward for “n and Cu, aad w for "
Mn, B and Fe eoncentrations wers highly aimiﬂtant thrwshow
the growing sesson.
Sat0 g%.gle (1960) have stated the effect of fruiting
on ¥, F and K sontent of different parts, particularly ths
leaves of young Satsuma Orange trees wers studied in pot -
sulture expsriments using soil and sand culture, the former
with and without added K, In ¢age case, the half She Srees



34

were prevented frem fruiting by removing the flower duds,
-The nddltl.on eof K so iafertile soils redused new vegetative
ammmwzx—uu produced snd inereased the fruis
K sontent, It docreased foliar K slightly at first but very
markedly laver, particularly where X was not added, The
tosel ¥ upteke by vegstative ports was M0 to 58 per sent
lower in fruiting than in nonefruiting trees, B uptake wse
30 ta 39 per cent lower and P uptake 35.8 to 42.6 per sent
lower. For whole trees, including fruit, the differences
were smaller, that 4n ¥ uptake deing very slight, o
Labanauskes gl.4l. (19609 yeported that monthly sampling
showed in general as leaves become older, concentratisns eof
¥n, B and Fe increased, while those of .n end Cu decressed,
Concentrations of in, Cu, iin, and Doron in the old lesves
deeressed during the initisti~n of the new bloom snd grewth
flush in the spring, By sontrast Te incressed in concentre
tions in the ssme lesves during this perfod indiesting that
there was ne ap:recisble redistribusion of Fe to the new
grovth, _ 1 _—
Pennisi snd Souderi (1961) earried out the {Avestighs
tions on the mineral compoaition of sicilisn citrus leaves.
Analysis of & to & months old leaves of seversl orange -
varieties and lemon veriety in produstive orshards in the
provinees of Syracuse showed that, in general, H and Ca
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sontents were within the optinmum linite, P and K were toe
high and Mg w=o low, seil ond leef snalysis figures ave
given in four month old Mandarin ls-ves, the K, P, K, Ca
and Mg gontents ware 2.485, 0.53, 3.67, 3.47 and 0,10 per
&0& of d&ry ﬁ&tm. respeetivaly, and the sorresponding
figures in seven month old lexves weras 2,88, 0.71, 2,82,
3.40 and 0.27 per eent,

Chapmen (1961) has reported the different levels of
Jeaf nutrient contents 2t which plantz showed the deficiencies
and normal growth, Msgnesium below 0.5 per cent wus reported
deficient, Calofum 2 to 5 per sent was normsl, while when
more than 7,0 per cent, it might indicate the potassium or
magnesium deficieney, |

Phosphorous 0,07 o 0.1 per cent deficient, while 0412
%0 Oe15 per cent was normal, Excess phosphorsus in the soll ~
adversely affected sopper, 4in and boron availabiuty. .
Potasolum below 0.3 per cent defieiens, whils Ouh té 145 N‘
gent wes good. High X level might indues Mg, in snd Ma -
deficisncics, o

Sinhs and Randhewa (1961) stated that N, P and K coBe
tents were at a maxizws in young twigs and deoressed with
ineressing age of twigs, A marked yeduction in 8 content 7
corresponding to the autuan flush wss also obssrved, 4 definite
fueresse in ¥ gentent oscurred in esrly springs The C/E ratis
was low in young lsaves jJust before initiati-n of the apring
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flush and dloem, The C/N ratio wes highest in October
flush followed by the July flush end at # minimum in the
Harch flush &n the come of Hem'in and in the May flush in
?a}meia late, 'rom ngh and Ca eontents showed an ineress-
1ing trend with Aneressing age of the lesf though with soue
a«m during sémw, Decreasus $n E in Sovember and in
P during the winter months were pronounced, Marked varistions
in the ceompesition of twigs of different growth flushes were
observed, 7 and K were highest in autumn flush and Ca was
highest in March flugh, the susmer flush hod intermediatse
congentyrations of these elexents, High K, ascempanied by
soderate  uantities of P, &, Ca and Carbohydrates was -
fevourabls for flowering and frult set in swest orusnge. L

Samoladas (1965) stated thet when Mn, in, B) Mo, Ou,
alone and all mixed together were applisd snnually {4 a -
1 per sant Dordesux mixture spray to 11 year old vnsm )
mendarin trees for three yssrs, “ino stimulated photo-
synthetic activity, inoressed yields and controlled frregular
besring. Mn stimulsted metabolic setivity smd growsh incressed
yield but did not affect the besring hsbit of the trees, B and
Ho had an unfovourabls effect on metabolimm, growth and fruite
fng and no effest on variati:n in the respenses %o the tredte
ment were apparently dus to differences in the milabuiﬁy of
the nutrient in the seil,

Ishihara gt,s). (1965) studled the K nutrition of -
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Sotawes erange m hha ummwn betwesn I and K on
She grewth, luﬁf minu, tree aualysis and fruit quality
They have selacted two year old 3atsums orange trees in
pots which were fertilised with different combinations of
K and K using three levels of nitrogen end four levels of
Ko W spplications improved growth & whereas K applications
had ne significant effects on top growsh, but supressed reot
M. Hitrogen fertilisation tended to raise lesf § o
econtent and lower leaf ¢, K and 8 eontents whereas X fersie
lization incressed the leaf K snd decressed the leaf Ca and
Mg eontent, UYWith an increase in N fertilisation, the fruis
rind becane thicker, Increased K spplicstions resulted in
better Irult colour, large fruit end grester yield but wew
g2lse associsted with thicker rind, lower total sugers and
highar eitric scid eontent, Hesvy apsligations of K, »
espeeially vhen the rate of N applied was low, caused mr
frult eolour, smeller fruit ond low yield,

Deitello and ethers (1967) studied the /Mg nts.n in
young orsnge plants., Three montha old plant were grown in
nutrient solutions with factorial cembinetions of Mg at
0, 48 and 146 ppm and K at 0,234 and 704 ppm. i‘olmWh
showed that at the lower K level, the K uptake was incrested
bytholmrm'et%gudmmbyhighﬁcq At high K
level, the reverse effact was recorded, At the, lm Hg Ml;
the lower rete of & incressed ond high K redused Mg uptakes,



38

A% the high Mg level, the Mg uptake was inversely related
% the K level, ~Absorption of Ca was reduced with each
rise in K level; butb g only interferred with Ca uptake at
high K level,

Eanwsr and Dhingre (1963) stated that foliar spray
of 0,6 per sent sine sulphate reduced chlorosis, reised the
in gontent of the leaves, but lowersd N, P and K sontents.,
S;rays of eertain other micro-autrients alse raised the leaf
in Jovele

Labanuskas, Jones and imbleton (1960) mensioned the
influenes of soil application of X, F and K on the miorow
natrient goncentration in Vashingten iizval orange leavess
The eonsentration ef Zn, Cu, Mn, B snd Fe in Washington
Kaval orange leaves as sffocted by soil spplisations of
urea, urea phosphate, urea potish &nd no fertiliser trest.
ments for 19 sonsecutive years were studied in leng teorm .
orchard experiment, Ursa alens intreased yleld and growth
of the trees over the check trestment apprecisbly, but the

addition ef phosphate or potash fo:rtiliser wis ust effestive -

in further increasing yield and grewth, 39il pH wes not
affocted sipnificantly by soil appliestion of urea alone,
ures phosphate and wres potach as eompared to tfw pH of the
#odl from the eheck treatzent Plot,3:3 lba per trse per yoer
of actual ¥ frou urea applied, uwsuslly for 19 consecutive
yesrs, significantly inoresged iin and Fe pencantrations in
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the leaves, whoreas in, Cu and B were 2 unaffected as
sompayed to levels found in the lesves of unfersilised
trees. /pplication of 1 1b of P,0, 4n additfon %o 3 1bs

- of H to the tress significantly reduted the Zn and Cu eone
centrations in the leaves, whersas .n, B and Fo were -
unaffected -as conpared to level found in the lesaves of
untreated treess The addition of 1 1b of K00 frow pitassium
sulphate to 3 1bg of ¥ did not affect signifigantly the cene
cmm:enaetmau. Mn and B in the leavss ae Soupared %6

o iavcls found in ’ehn lcnlu el 1l troasted lsaves,

~ Hoymann sad Herschberg (1956} reported that ineresaing
application of  uiek acting R and F fertilisers were reflect-
8d in inereasisp leaf N end P but did not affect ylolds or
external . uality ef fruit, Ir nany groves, high yields of
good cuality fruit were produced with moderate N and 4n.
freywent P appliestions, Although for many ysars no K deficie
sncy was evident, A single K application tended to incresnss
1saf K, In oreherds yielding smsll fruits, she ratio ef Ca
plus Mg/K tanded to be relatively high. In sll groves, lesf
Ga wos wivhin the optizum renge and wus not significantly -
inersassd by high soil Cs contents., 7The lsavea in the best
groves contained 0.200 per cent ¢ 0,02 per cent Mg oe-pem
with 0,178 per cent in groves on calcaricus soils and 9.!6&
per cent in groves producing coarse fruit, Externsl Mg
deficiency symptoms ware as:ociated with less than 0.17 per
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sent leaf HE ami even more consistently with ratic below
3.0 p«rni:t;f@g&ﬂ@/ﬁ*t*ﬂs. The lesves of grape
fruit Wwees 4iffersd from thoss of Shameuti orange tress
bymmmingwmﬂ, P apd K and larger Ca and KE consene

T tyEtionse.,

Alim Alss and Musahb (19235) reported shat folisr sprays
of in, im, Copper snd Cobalt wers applied thres times in &
year %o pineapple orange Sree on rough lamon whieh were growe
1::5 in a sandy loam seil of pll 8.4, Tree vigour wes net
aw. Lrult m wn8 Sneressed by February sprays, June
drop wa Muamﬁ by he5 per cent by in and En &nd was
increased by Cu, Fe and Co, Tield did not shew eny sipnifie
cont difference in the ysar following aprliecation, bdut the
erop in the next responded sine giving significently higher
yield, Frufit ,uslity was proved by all spreys exsept Cus
Eprays ofifn and Fe resulved in dmproved celour and in higher
density and nonereducing sugar in the Julce,

Smith (1356) studied the relation of boron level to
the produstion of fruit cuality of grope fruit and granges,
Varieus borex lsvels have beuwn spplied to orange &nd arape _
fruit singe 1951, The trectuents have mot had any fevowrable
effects on growth or yiold but have induced blmmual bearing
in certain ye:rs. In greps fruit, the higher 3B menmwu
increased leaf size and affected K, Ca snd g conmeentrstions,
Similay ehanges were not appsrent in orance lesves, High boren
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appligation was associated with reduted in content in beth
orange snd graps frait leeves, Juice content, citric aeid
and vitamin C were consistently lowsred by hich boron exceps
in Temple orange which showsd ne citric seid loss.

Beoftink gte.ple(1962) has observed that in heavy moist

© ., deep soil citrus trees shoved a positive effect to N applics~

tion, ¥Witrogen menuring incressed the leaf contents of N, Kg
and Ca and reduced phosphoreus and potassium pontent, In
second tris) with trees growing in & sandy elay layer sbuve
a limiting factor, the response to nitrogen fertilisation m
not signifiesnt or wie negstive. In both sases, the P and K
fertilisation had shown no responses on frult production,

Binghem (1963) reportsd the relationahip of phosphercus
to miero-nutrients in Besnp, Tomatoes and in Sour arange seed-
lings, These plaubs wers grown under controlled sand culture
conditions, He hae not observed the I induced Znordn =
deficiencies in any of the plants, In citrus incyreasing P
reduced the leaf content of B, Cu, n and Mo and increased
that of Zn, In tomsts, it reduged the leaf centent of Fe, i
and Mo and in besns, it incressed leaf Mn, In all esses,
higher the gubstretas P level, greater wes the ¥n eontent eﬁ‘
the roots. M

Spencer {1966) reported thav apgn.aatian ot Cu and P

Jen et

each at four levels were made to pot zrown mndarin mﬂ&m
growing in sand, High P levels (250 and 750 ppm) redwced the
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uptake of Cu and Fe, Excesaive smsunts of Cu (100 to 250
ppu) markedly redused the uptake of P decreased ylelds snd
the top reot ratieo and resultsd in stunted growth, The Fe
gontent of le~vep and roots were also diminighed,
Reuther and dmith (1950) mentioned that the date of
the seoil nnalysm shows thet uost mature Floride eitrus '
mws have agsmulatu relatively high concentration of
""wm 0w, Mn and P 4n the top sedl. 1In general, groves
- affected with iron shlerosis have hizher level of these
sloments 4in the soll ond 2 lower level of total Fe than
healthy groves, Pot stiiies indicate that folliasge shloroeis
- and ahnoml Foot developnant of scitrus seedlings ¢an be
v »MM by mdng Qa to grove seil, perticularly when the
" 801l is acidic snd that the Cu levels required te produss
the responsss within the range found in most affeeted groves.
Cu waa found to be many times moers potent in produsing iven
ehlorosis of the folliage snd taxic affeects in the leaves of
thess elements in the teop soil of mature grove on the average
lower thrn the level of Cu, The evidence availsbls suggests
that the major factors affecting the ineidencs of Fe chlorosis
groves in excessive accumulation of Cu in the seil, The effects
of this 15 intensified by low pil. |
Smbleton, Te¥» and Jones, Weve (1965) reported that
potasoium deficlensy symptoms found in she leaves and fruit of
Lisbon lemon tres on Cleoptra mandarin rootstoek smd old =~ °
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Eureka lemon tiee on sweet orange reotstock are desoribed,
Visible symptoms were particulerly eliminated in the foruer
Snnbe%myurwwmapmwwm’ at 30 lbs pexr
100 gnllens and considerably reduced in the latter within
2} years by brosdessting st 20 lbs per tree in twe susee-
ssive ytari. ,

Yade and Okamate (1966) stated that optimum soil pi
" for growth was 6,23 to 7,25 in the cess of RV )
Butrition snd 6.3 to 7,18 in the cass of NH NH ol & K 20,
Em,ma@fﬁmapplm,mmmhm”
in most of the plots exsept that of stremgly acid soils
(mrly pi &), Regardless of the pH, P04 and K e in the
w S.ncﬂmd with its growth, However, Hz0 was obuwod
| mere amm:r in ﬁﬂa-:!f plots than in Mik-x plots, ¥With

lowered soil pH, the total content of Ca80 deoressed whereas
that of ¥n ineressed evidently independent of growth, The
abgorption of N and Py0¢ 4in HR <l plots was promoted more
by Kaso& than by KC1,

Sakamote and Okuchi (1967) studied the effect of
physical and chemienl properties of noil on the growth of
Satgume orange treea and on differences in the conatituent
of inorganiec macro element in Satsuma orenge leaves growing
on six different soils. ‘

The leaf contents varied widely as follows :

B oo 2,77 = 3.49 por contyF » Oe13t » 9029’ pt!‘ ﬁm. -

K = 1413 t0 1,99 por cent, Ca « 1,57 to 3.78 per oent and
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Hg O0u25h ta 0.513 per cent. Tress on sandy seils shared

low N and Mgh K snd P, leal contents, Leaf K was low in
tiroea on #0il rich in exchangsable Mg and low in exchange- |
able Ca and jig supported trees showing high leaf K contents.
Significant negative correlations were found between § and

¥gy K ond Ca and K and Mg eorntents and positive sorrelations
betwesn P and K. Ehmmﬂmammmshigauw
gorrelati-n between N end P, P and Mg and Ca and g High

leaf Ca, Mg and P were respectively associsted with high Gﬁ.
Mg and P 4n the seil, the opposite wes true for K, '






CHaPTsR 113
| BATERIAL AMD METHODS

~ The minerel pumbrition study wes undertaken on ten yesr
-eld ﬂmm sress in the manurisl experiment at the
Reglonal Pruit Researeh Gtation, Vengurla, District Ratnagiri.

Prior to plamting, the land was felliow wideh was used
& a pesturs And no menuring sand fortilisation was praetised,

The mengo srehard was plented 4in the year 1960 by the
use of dnarched grofes spaced st 10,5 7 x 10,5 m,

~ Mange stones fer ¥eising stook plants wers solleeted

fron Peshavs varisty st the Ganesh:hind Fruit Bxperiuent
Station, Pogs2, In sll, 400 sesdlinge were ralsed in .
Augnst, 1958, The werk of grafting was done ux hagust, 1959
snd the grafts were prepared by inarching tue brasehes of
selected tree lo. 10 in Plot oy 6 @t the Cineshkhind Truf¥
Sxperiusut Svation, foona, These GrEfts were used 55 EXPErie
~mentsl meserisl, while fer guerd rows, grafte yere sbtuined
losallye : g |

Vengurls lies aleng the 0oust ab & neters sbeve MeS.L.
| with & mesn annuel reinfell of 2,776 nem. distributed nﬁinly
during Juns to September. The almu is mmumrw;
end o usble with %Wﬂm ranging fmm 16° C.s %0 37’ e
m’ s 100° F.).

The soils are lateritic end poross. The depth of the
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s0il)l ranges frozx 150 to 1230 ems. uwnderleid with laterite
rotk, Topegrsphy gonsists of gentle slope. The soils are
highly scidic with a renge of pH of 3,7 to A9

Detalls of the Experiment snd
Experimental Design (Fig, 1),

. The experiment was 1laid out in split plot confounded
design with ,‘32 x 22 main treatment eombineations and two sube
plot combinati:ns having 4n all 72 trectments, uUnly one
repliention was provided,

Net ;sio‘& size 1 21 He x 21 Mo
{(ivoss plot nige 1 MU x 315 K.
A somuon puard line between two net plots is provided.

Bsgh wreatment consists of four experimental trees,

. Treatments
Fertilizer Jusntisy in kg./tree
Phosphorous PG T 0.0
?t [ X 3 ] 6.63
?2 L Xk & 1 .36
Potash ﬁe see 0,0
K, see Qb3

ga [ X3 0:90
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Trentnents (Cpneld)

Fersiliser uantity in kgo/tree
Hisrogen E‘ ses 0468
Ry vee 1,36
Folols | "if‘g oee 0.0
o F, coo A5.5

~ °“Thess Wrestmerts have 36 eenbinstions forming the mein

: Wu which ware rendomised in edch Llook.

M Bre two lovels of lims aplit up in mh sub bloeks
Ly sss 040 kgo of Lius per tres.

L uantity sufficlient %o
| I %rlga&o pH of the soil

" ¥he ioysut plén e shown in Fig. 1.

Detells of spplieation of trestnents,

The trees in the sxperisent were of six years ags in
the year 1965, when the diffarentisl trestments wers started,
However, as the trecs wers not fully grown, the adult dose wes
not given but smoller doses ascording teo age of the trees were
given a3 per the following sehedule 1
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Mange (Manurial Saperimsnt) Henurial
3ohedule )

.

AR

'r;amu “ Lovels i%g 1966 1967 39?8 1969

AP P PR e L
Ritrogen ﬁ.’ 0«5 0430 034 0,55 0461
° ¥, 0,50 0,60 0468 1,10 1,32
mm z; 000 000 0,00 9,00 0,00
: Py 0.25 0,30 0,34 0,55 0461
P, 0.,50 0,60 0,68 1,10 1,32
. Posspaium X 0,00 0,00 0.00 0,00 0400
| 3 0,23 0,27 0,32 0,36 0,40
£ K’Z Osk6 0.5k 064 0.72 0,80
FDY@KQ ?e 0.05) va 9;@9 3.00 GOGG
' F 45,5 5.3 b5.5 A5e5  b5.5
Liming L 0.00 0,00 0,00 = -
L Hoton 1455 089 = -
1 }ﬂé;"ﬁ 1;2 ﬁ;tﬁﬂ/
3.58 nere
Halln
/aore
Ay

Ayl figures zre in i3

Line wes applied to bring the pi of the soil %o 6.5,
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Source of Fertiliszers |
Amponium sulphate threughout the year
s Donemesl - 1965 |
t  Super phosphate 1966 and 1967
Rook phesphate 1968 and 1969
t &ulphate of potash througheus

the year

=
-

e - s
>

Ssil snolyais
The soil samples from all the plats were taken in day,
1969 and they were analysed separstely for the msjor nutrierts
as well ss for mechanical analyais to determine the physieal
eondition,

lLeaf analyeis

1) Sampling technisue

Te secure ageurate results, the lsaves were selected
froa shoots spreoed all over the tree and laas leaf wiich wes
~ Just oloze o ke -Lxult was taxen for analysis, About 20 esuch
lecves wers sampled for ssch treatment at harvest sisme in May,
1969, |

The ssmples were alse drawn in Hoveaver, 1969 prior to

flowering from nature lesves from the aplical portion of mature

o »“,

11) Pre-trestment 3
The lesves after collection were wruppad in browp paper
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bags ond brought to the laboratsry, The Leaves were washed
in water and them wiped off with moist muslin eloth and keps
in oven for drying for about 2% hours at 90° vo 95° C. They
wore then ground in mortle with pestle snd kept in air tighs
m*m» soloured. bottlen,

" 384) cetimations i
Estimations were smde for the fellowing major and minor
elements §

Hejor Binar
Eitrogen Iren
Phoaphorous Coppar
Potassium Boren and
Caleium and Henganase
Hagnesium

iv) Progedurs @

For estimatio s of major elements, the following method
of analysis given by R.C, Lindner (194L] were used. ‘

mm was prepared by taking 100 zz, of the dry powdere
ed leaf mplu by digesting with sencentreted sulphurig uid -
and 30 per cent hydrogen perioxide wmtil it became colourless,
Volume was made %o 100 gec, 2nd stored in dark dottles, -

Deteruination of Nitrozen
10 2l of aliquot was trunsferred to 50 nl volumetris
flsak, 2 ml of 2.5 X sedium hydroxide amd 1 ml of 10 per


file:///JBor

st

mtm silicate were addod and voluse was made up S0

50 ml, - saeu:uammmerm:wwnzamm

;ubc,‘ruuv drops of Hessler's mmsmmmd allowed

.- 50 ssand for Seversl minutes snd then the resding was taken
... on codopiveser by using blue rilter Ne. 49

~ FPhosphoreus
10 ml of the perioxids digested material wes trense.
forred to 50 ul volmmetric flask; 2.5 ml of 2.5 N, NaOH
and 2 gl. of smonimn molybdate were sdded ond voluss mode

 to misk ﬁn drops of stanous chloride solusion were edded

and mixed wall and was allowed to stand fer a minute to éﬁw
lop maxtwus blus colour, The resding wes taken os 5 ml,  «
ali100% using green filter No. 5hs Standard quwrve wes m-»
pared by teking anelsyr grede potassium hydvegen phesphate.

Petosaivm _ ,

It was deternined by the turbidity method bessd on the
previpiSatian of potassium ss the eobalt nitrat: in & finely
suspended feorm, B A

5 nl of the perioxide digected material wus taken in an
Erlenmeyer flask, one drop of methyl red Indicators wes sdded,
mm«a.ﬁnmmmhymtmw sodium garbonaté snd
beiled mmmzmu:wmmw‘ It wes ceoled and
tranafeorred with minisum washingsa, so thag, the final velume

444 not exsesd 6 ml im selorimetris tube, Two drops of 6 ¥ NCL
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were added to neutraliss excess sodiun carbenste, 0.5 gn
of sodium nitrats crystals ware added znd dissolved by
shaking & ml of 95 per cent 2loohol mized preperly and
volune mede up to 10 ml, 0,17 gm af 4dry powdered sodivm
eobalts nitrate was added, shaken well snd reading wes -
talon after tan minutes using s red filter, Standard
gurve was prenared by using potaseium chloride sud pere
centege worked out, |

Seterminati-n of Caleium

Turbidimetriec method brsed upon she Mpauzlm of
caleium as an oxalate in the finely suspended stote was
usod 5 ml sli.uet was transferred to colorimetris tube,
Ce12 g of sodium carbonate powder w-a used to noutrallise
the solution partially, 1 ml of gumacesia reagent was
adied, Reading wms recorded for resgent blank U.1 gn of
ammonium oxslate was added, shakon well and after ten
minutes reading was taken on colorimeter by using green
filter, fHtandard esurve was prespared by taking snuler grade
ealeium ehloride and percentages were worked out,

Deteraination of Magneslium
This method is & modification of the colorimetrie
titan yellow, procedure of Gillum in which § nml aliguot wvas
transferred to colorimetris tube, 1 ml of 4§ per eent hydro-
xym hydrochloride solutis: was sdded and 10 drops of
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titen yellow wes poured, mixed well and then § ml of
A0 per eent NaOl splution added and mized wall, cooled €&
20° G4 1n water and yesding wes taken by using zresn £13%er
Fo. 54 (Yratten lo. 54). Stsandar: ¢wrve was prepared by

mmmmsmmmmmmwm
ware worked cut,

mmtumta

Rigld precautions ware chserved to aniﬂ contandngs
tion 4n the deterxination of trese alecenta, Copper mﬁ;
gopper water bath snd iren stand were strictly sxcluded and
were replased by stainless eteel tonguss, slluminium water
bath and wooden stends respectively., Highly pure grode (AsR,)
resgonts (B.O«He or E. Jargk) pyrex apperatus and glass
redietilled water wers used, ixeept for borun, wet exidasion
method was used, The elementa wure estinsted eolorimetrie.
cally using Xist Summerson photo slectric, celerimeter,

For wet digestion, the sanples were further dried aS
105° C. to 110" ¢, for one hour, 1 gm ssmple was trensferre
‘«d %0 Kjeldehl's wieroedigestion flask,

 Amieroedigestion method with sulphuric, nitrie end
perehloric seid was followed, The sample wes digested wdeh
15 ml. of misris, b ml of pe-ehloric and 5 ml of sulphurie
acid, firstly on low flame till the dense brewn fNes of
nitrie acid started, then the flask was removed for five
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minutes., The digestfon was sontinusd es low fiame tf11 the
white fumes appenred, The protess was further continued fer
15 minutes and the flamo was Surned to full for two minutes,
When digestion was completed, the liguld becans eslourless,
Finally, velume was made to 100 ml with hot water and stored
in bottles,

Detarmination of Iron

For this method, the potassius thioegynote method
(Piper, 1951) vas used, 10 ml of the tri-acid extract was
sranaferred to 3 sgparatory funnels Omne drop of nitric acid
wes added, 35 ml of the wster end 10 nl of amyl alechel
waa added ageurately, Then § ml of potassium thiogynate
(20 per cent) was added snd the funnel was shaken vigoureusly
te exbract the ferric thiceynate into smyl aleobol phases
When she super nalint smyl aleohol layer was cleer, £t was
transferred to colorimetirie tubs and the reading wog taken
on colorimeter using green filter He, 54 (Wratten No, $h)s

Ssandsrd curve was prepared by teking ainsler grade
forrous sulphate,

Determination of Copper (Piper, 1951)
5 ml ali uwt of the tri.acid digest was transferred
to fmﬁi bsaker, 2 gas of citric acid was added, dissolved

" and & plese of litmus psper (red) was sddeds Then 1 3 1

amsonda solution was added till the content of beaker was Just
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alksline, Afber adding 70 ml of water, the eontents wore
transferred to separateory fumnel, To the fumnel, 10 ml of
0.25 per sent solution of sodium diethyl dithio earbemate
wg sdded. To the funnel, § nl of earbon tetrs ehloride
mm&) wes poured and shaken well. The yellow colowr was
extrgeted in 25 ml veluwetris flask, This wes repsated till
no yellow colour gould develep. The voluxe whs mads 30 =
25 ml and rezding was recorded on colorimeter By uaing blus
filter (uretten Ho. A9). ‘

Hangsnese ,
The method given by Piper (1951) was used. $ ml aliquot
of the tri-aoid was evaporated on water beth ia a allies ddsh.
10 nl of 1 ¢+ 1 sulphurie acid was sdded to the dish and again
kept on wster bath for 10 to 15 minutes, Then thé sflies dish
was tromsferved to sand bash till white fuses appeersd, I%
was cooled and 2 nl of orthe phosphorie acid and = piach of
potasaium reriesghds were added. Aifter adding some watar; the
dish was kept on water bath for half an howr $ill the develope
ment of pink solour, The dish was removed, tooled and the
supernatent lisuaid transferred to 100 ml volumetric flask,
volome mode %0 mark and reading was teken using green filter

Boe She

Bereon
Doyon was estimated by carmin method as outlined by John



%

T. Hateher and L.V. ¥illpex, : |
spammmmgnwmmmu;.
silica dish, To 4%, Qs2 ga of scleiusoxide was added and
mixed wall, 1gnited well o & burner, cooled and weistened
with water geversd with wsteh gloss, 6 ml of 6 N hydrom
chlaric seid was introduced %o make the solution strencly
‘agidic. The dish was kot em the hot water bash for sbout
‘half an howr, filtered snd woluse made to 5O ml,
| 2 m ofthaubaumm'hmstakmucmm
‘:"minal flask, tuo dreps of weter and 10 ml ef pure condens
troted sulphurie agld (ipe gre 1484) were added, sooled amd
10 81 of earmin splutdor sdded, mized well and allowed 0
stand for 45 minutes for celour development, The reading was
poconied on golorimeter using 600 mws red filser, |

8011 Analysis
Physicnl Properties of Soil.

1) Meissure @

zsmaumwwmmnmgsm Q:mssutt
ws Ggmmammmmwmmmtmmwrm
mwuuinmisha.

2) Meghanical Analysis ‘ o ,
xtmmmmerumerﬂm

(1984},
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The ingredients estinated were coarse sand, fine
sand, ailt and cl:y,.

. 10 g2 of the soil was trested with hydrogen periow
xma {6 per esent) for destroying organic matter. It was
treated with 2 ! hydroehlorie seid, The coarse sand, fine
sant, silt and clsy were estimated by passeing througch 70 mm
sleve after sedinentation,

Chemical Anzlysis

1) Total nitrogen i

The total nitrogen waz egtimated by ijeldahl's method
given dy Piper (1951),

2) Availeble phosphorous

The method outlined by Brey {amsenium sulphste buffer
method) was used,

3) Avallable K0 i | A

Aveilable L,J was determined by VOLk and Troug (1934)
method using neutral ammoniun acctate ag an sxtrastant. The
readings were recorded from the axtract of Ferkin Elms falme
photometer, |

4) Exchangsadle esleium and magnssium

Estimated by ethylene dismine tertre scetic asid ma
tion method,

5) pH 1 pH was measursd by Deckman®s pH meter,

The statiestiocal methodz employed were 8s suggzested by
Cox and Cochoren (1957).
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Citrus

Two sets of mossmbi plents (CiSrus ginenaig, Osbeck)
warg selested one ench in declining eondition and apparently
Bealshy enes,

Six trees were wsed in sach en:e. The healthy treecs
wore selected from a gultivator's fary at Kbhed«Shivapur
(Poona) end the declining trees from a private garden in
Poona were used,

' ThIF srees were given fartiliser trectments as follows
4n both she groups @

1} Nitrogen + Phasphorous + Petassium

2) Hitrogem + Phosphorous

3) Ritrogen slone

In addition, two more trees in the healshy group wete
used as control, The trees reseived the normal gultivstors'
manvrial treatnents gonsisting of applicatien of fuorm yard
BRAOUrSe

The area was divided into three dlocks in gase of
declining tresa and four blocks in cawme of heelthy treess.
Each dlock conaists of twe tress,

¥ wes applied nm:-nwax‘b‘ﬁﬁ&wmﬁa Sﬂw
gent of which was given o8 wren andthcmininginti&tan
of --.. 3uphale, & eomplex fertiliser ssntaining N and P in the

proportion of 20 ¢ 20,
mmpammapwwwmmae.ukzm
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per plant es Suphals and potassiuz was applied &t thw rate
Qf Qutt ks per plant {n the form of sulphate of patash,
The consrol treatment consisted of the dose normally
given by the cultivetors, f.g¢ 5 kgs of FoY,M, per pland,
_ The doses were applied twise in January and June, 1969,
. In addition to the above treatments, foliar appliestion ef -
res and micro nutrients was superimposed on declining Srees,
" The sproys were given as detailed below @
1) zdoc sulphate s 2025 kgn
2) Copper sulphate .. O«h5 kgn
3) Hsgnesimm sulphate,. 1436 kge
&) Fervous sulphate ..  1.76 kgs

$) Boric acid ss  OuhS kgn
6) Urea so  Ae50 kge
7) Lime oo D95 kps
8) veter se 46O lityres

The above spray was given oash month from Pedrusry 1969
o June ‘%gt

Seil Mrﬁs ; \
S04l semples ware collected in she month of Decanber,
1968 (1.g+ prior to the applieati:n of fertilisers and =«
sprays) from the rootsone of the trees to the depth of sbous
60 emes The samples were gollected with the help of screw
@ugar from both the gardens. ¥hey were dried wnder sheade
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mmmmmmm-mmumum
For estization, the Olsen's «Mc ‘nathod
{01sen ateal. 1914) was used,

Leaf Analysis

1) Ssmpling Sechnique |

Patured lesves of sbout 3 te 5 menths' a;ld from ald
Nmmtmmm%m3u6'ﬂvum10ulm
sellected between 7.30 to 11,30 Adis in specially pnpam
brown puper bags. Young and wory old leaves as regognised
'hyfnl, appesrence and texture were excladed as well as the
lsaves infested by inseets, Zanpling was carried out regard.
- lems of leaf aymptoms sush as nottling, ysllowing ete. =«
Petiolea wers included im the semples and were treated sleng
with blade as ous unit, About 10 %o 15 leaves ware collected
from each trea, ‘

2) Ssampling interval 1 |

| Ty_{u&m m'mpbd‘m«rtewmt ir Degenber -
1966, 6nd every twe months frem April to August 1969,

©3) Trestaent to leaves

Similar wethod as preseribed for mangs was adapteds

b) Estimatfon 3 |
mucmsw“andntaorm“rotmm ]
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- Hitrogen ‘ Iren
Phospherous %mmm
Potassium ~ Bovem 5
Caleiwm . Copper .
Hagnesium A

The methods used for estimation of macro snd miore
slements woele the some desgribed for mopgo,






CHAPTER IV

a} Hutrient status of the trees mwmm
u:pcmm

mmunmuaumums mmct‘m
Sress undsr ponuriel mmmu?mwla uwmm
d&ummmmd;rz

Ritrogen application

1) £ffect of atﬁr:gu lisstion on
the uptake mgﬁ

Froz the data in Teble 1.4, 4% is cbserved that the
metn nitrogen percentages in ths leaves have not d4iffered
due %o differing levels of nitrogen spplications in the leaf
samples vollected in May 1965, Hewever, in the leaf samples
eollected in Hovember 1969 as seen from the dets in Table 1,10,
| \ ‘BMMIE gtatus hae signifieantly incretsed with the inerens~
' ed aprligations of mitrogenous fertilizer. 1,36 kg § dose
has revorded 2,10 por cert leaf ¥ as aguinst 1,91 per cent at
0.68 kg ¥ application.

The leaf H stetus is eonsiderably lower im samples
collacted {a May than in those ssapled 4in Novembor 1969,

e i,

The dsta in Tobles Rehs 3eby Aob 2nd 5.4 show that She
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mutrient status {n vespect of P, K, Ca and Mg has net been
hnw cimn«nuy dee S0 difforing levels of ¥ muu»
caﬁtendndugmyt%% m,mxm&mmua-
t1ally inereased and Ca status substentially deerensed ity
am«usmmmm :tummmuum
upteke of Py K and Ca has beusn mﬂwmud nwﬂemm by
the varying N lovels of applicston, while the leaf lig
status has not differed signifiesntly, |
| - The leaf P content has ingreased significontly with
‘fnsreased doses of I sppliocstion, The highest uptoke of P
1s obwarved 2% 1,36 kg N spplisation, Howevor, it 48 observe
ed that she leaf P atatus has desmreassd as compared to its

Tt 4s also observed that the leaf X sontent has degrease
od sigiitieantly with inerensed level of N applisstion, The

mrxmuntlacbnmd%hhwnramumrmn

N appliecation, 7The X gontent of the lsaves has decreased in

Beveaber in owmporisom to leaf k status in Moy 1969,

~ The lesf Ca eontent is higher at 1,36 kg N level, while
'uumne.&akg N applisatior, It seems that the leaf
camnmmmaammwamunmmm
1969, Further, the lsaf Ca status is xuch higher n November
" whan in My, -
| Though the ig eenteat has not besa influcnced by leaf
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loaf N status, 1t $s observed bhat tho leaf samples ecolleot.
od during Moy eontsined less Mg thsn that oi Noveuber samples,

114) Effect of Niwre, plisetic
)mamzh um anttﬁa

" The dava in Tebles 6.k, mo, Toby 7610, 8uby s.w m
9ahy 9.10 indicote shat during Hay and Novesber 1969 semphes,
the upteke ef various minor elements such as €apper, iren,
boron and mangsnese has not been influenced signifisantly due
to differing levels of ¥ appliostions. However, the Cu amd
smmcmmmmamd mmmnyummam
Ke ,

It is observed thot the leaf Cu snd Mn status $s higher
in Noveuber samples than in Hay, - wnqmz?emamm |
iﬂ lawer in Hovember thanm in May,

ﬂmkn of R:lfmsg-n

mmmﬂmwunmwumm of §
m%muhm, it io evident thot the leaf N bas fncreas.
‘ od with higher dose of nitmm fortiliser, These obsars
‘vations agree sdth those reported by Sem, Roy and ie (1947)
mm, Smith and Hesmussan (1962) in prepe fruit, Jones
\m Embloton (1968) in Washington Haval oreage, whe sbserved
~ thet when migyrogen spplications were inereased, the uptaks of
N aha increased.

The preasnt experiment ia econduoted en the lateritis

s0ils which are porous snd heving & very low pil¢ The desa
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'4n vespeot of eheatoal senstituents of the sail (gtven in

Appendix I) shows thas the sodls are fatrly well supplied

with nitregen but dus to the high raiafull of sbous 2,776 ..

e mmumdpm%crnﬁa;:mm@l

are 1isble te leach hesvily beyond the reot sone of the

plants. In the ¢ircumstances, incresged aprlicetion of

- N sppenars te have permitted better uptilks of the element,

The significent Migher uptaks of [ during Koveamber

1969 as gompered to uptake in May 1569 seems %o be logical

~ innsmuchas the fertilizers wore applied 4n September, Leps

just two menths prior to the sempling of leaves in Novembher

1969, -
It {s well kmown that nitrogen is responsidle for veges

. tative growth and grewth of fruits. It is aleo required in -

mmh amxsm for fruit bud differentiations The

“ - nitrogen awliud in Septerber seems teo have had beneficisl

effoct in fruit bud formation and also seems to have desn
. utilised tn the produstion of vegstative shoots during the
mwoﬁavwbc perdod. Phadnis and Sswsnt (1969) Dave
feported shet Alphenso mango trees wnder Vengurls eeaditions
make mexieus vegetstive growth in Ogtoberehoveaber perlods

sm.,mrsnwmumbmwm-mdmmms

of frult se that in May, the H content of the trees seems o
" have been depleted by this usage, It is, tharefors, maturel
_to sxpect & lower N status in May, Similar results were =
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obtained by Zidsn ghesl.(1968), who cbeerved fneressed
1eaf N during winter months and deevessed level in spring
and summer flush in Alphsnso snd Paird varietiog of mangos
 The lesf N status ranges from 1,70 to 147 per cent
4n Moy and 1.91 %0 2,10 per cent leaf ¥ 4n November. The
observed velues of lesf N eortent in Mdy sud Kovenber are
. higher than 1,54 por cent lesf N reported by Smish and
Sewdder (1947). Young, XKoo and Niner (1961) havs observed
1435 per gunt qu K as eptimum spd Sen gt.8)e (1947) have
‘yeported 1,82 per cent leaf H. It appesrs from the above
that leaf R stotus appears %6 be optizmum for Alphanso mango
wnder local conditions even st lower levels of applicetion
for nitrogepons fertiliszer, , |
| , M is supported by the perfornance of trees in _
respest of growth and fruiting, The data presented in  »
Appondix I1I reveals that there are no significant difference
betwesn the two lovels of K employed. It; thereiore, aprears
that the lower level of N 1s suite edesuats, |

Upsake of Phosphorsus
* “Phe significsnt ineresse obtained in respest of P
sontent of lenves in the presence of 'high-r levels of nitroe
genous fertiliser shows that leaf ¥ is mets}cﬁ with the
uptake of nitrozen, Thess observations are in agreenent with
those of EZmbleton gt.fle (1958) who obtsined increased leaf P
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content wAth increasing doses of nitrogenous fertiliser in
Avecodn, Heymenn and Herchberg {1956) have also obteined
similsr results in eitrus, It is obmserved that the leaf ¢
eontent s high in the leaf sumples collected in May 1969
than 4in leaf smmples collected in November 1969, This is
to be expected since phosphatic fertilisers added to the
solls get e¢onverted into more complex forus snd are not
made resdily svallable to plants and they are absorbed
slowly. 1t, thersfore, appoesrs that the phosshatic ferti.
lizers applied in 3eptesder 1968 might have been duilt up
slowly in the plents vhieh has reflected &n high leaf P
status in Hay 1909, As against this in November 1969, as the
phosphetic fertiliser w:=a applied just two months prior %
sampling, it would be reassonable to assume that the elesent
wae not readily asbsorbed by the plants and hence the low P
status 4in Noversber somples,

Uptake of Potassium

It is evident from the significant results obtained &n
respeet of K status ot different levels of i apilication that
the leafl kK has descressed significantly with higher dose of ¥
apprlicati-rs,

Similar decrvase in leaf X with insrezsed application of
N was observed by lLocksrd snd isomaning (1964) in Cagao, Smith
and anaa;n (1962) in grepe fruit ond Kumaghiro (1965) 4n pear
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I8 1s alss uite probeble that dud to higher upteks of
Ca with inereased aprlisstion of N, the leaf X cemtent might
have been depresse! due to sntaponistic effects betwesn K 2ad
Ca, :

Pudge (1945) has reported that in eitrus the leaf K
eontent wos strongly depressed by Calclwa,

From the results, it {s seen that the lsaf K stotus is
higher in May than in November 1969, This may be dus to the
slow availabilisy of K, :

The potashic fertilizaers ars not rapidly abserbed by tha
plants due to thelyr sgmplex forming naturs with soil partigles
m, therefore; they axe alowly taken up by the plante,

| thym&nutm high?»nmuhawnhwu
uu-parnd to lovember 1969,

~ Uptake of Caleium |
A The observed incresse in Ca with incrossed dose of =
mitrogen 4s in agcordance with the report of Beeftink gt.s8l.
{1952) wha odtained inerersing leaf Ca content with increase
ing applications of nitrogen in eitrus,

It i3 seen from the data in Table 4.0 that there i3 ™
inerensad uptake of Us 4n liming trestxent and that the inerefse
od dose of ¥ alene has resulted in better uptake of Ca, It
would thus appear that the uptake of Ca {3 associated with ths

uptake of N,
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Uptake of other elements

Is is observed from the nonesiznificent differences in
respest of other eloments both major and minoy, thet in the
presenss of differing levels of N application and N uptske,
the uptake of thesse elements i3 not affeoted dy the ¥ status,
However, it is observed that the leaf Cu and Kn contents have
inerossed substantinlly with higher dese of N. It is probable
shat the leaf I content might have be-n in some sert of -
association with Hn and Cu, s She leef ¥ status has inoreased
in Nevenber, the leaf B and "¢ have decronsed wheress when the
leaf H 48 May is lower the leaf Fe and B contents are slightly
highar.

The leaf Ca and P has ineressed with higher leaf A,
This high lesf Ca and P at higher leaf ! levels might have
‘dopressed the upteke of B and Fe,

' Chapuen (1961) has reported low leaf 8 aleng with othar
 wlements due Bo high P content, Similirly, Binghem (1963) has
ales reportsd low B wish high leaf P in citres Ljsases (1963)
" have reported low B dus to ¢sleium nitreate application in
apple.

Phosphorous Application

a) Effect of phosphorous lisation on the
’ uptaks of phosphorous ?p

The perusal of the data in Table 22 shows that the
differenged in the mesan phosphoroue content in the leaves due
to vardous levels of P is not signifieant in the leaf samples
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solledted during May 1969, NHowaver, 1% is seen from the
data in Table 2.3 that in the leaf semples cellected in
Fovember 1959, the mean phesphorous percentages due %o
various levels of P applicstion are significant. 1,36 kg P
Sreatiment has recoxdsd aignificantly more uptake of P than
0.68 kg P treatment and Ho P treatuent, In the same manner,
0.68 kg P applicatien has regorded significantly more P status
over 0.0 kg P treatment. Thus, it appears that the leaf P
gontent has increased in linesr order with inereased P applie
’“mhm; A
- The leaf P gontent iz observed to be higher 4in Hay
mpha than in Hovember samples,
b) Lffeet of phoaphoreus appliecations
on tha uptake of other unjor eleaments

. The data in Tobdles 1.2, 1.8, Je2, 348, he2) b8 and
542, 548 show that the nutrient status in respsst of N, K,
Ca md ;!g, have mo% been influsnced significantly due ®o
" worying levels of P applications in the leaf ssmples sollecte
od in May 1969 as well ae in Kovember 1969,

However, the caleium and nitrogen dontent has shown a

trend towards ingresss witi: increased applieations ef P, while
the upteke of K and Mg has shown & decyessing trend,

¢) iffect of phosphorous applications en
the uptake of minor elements ¢

Do dha dmés dm Pohlas A 2. AR, .7%_ 2.4 R.2 AR
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and 9.2, 9.8, it ia observed shut the differences in the medn
content of eopper, iron, boron and manganese has not differed
dun W differing levels of P spplicaticsng in the leaf ssaples
collected in Moy and Hovember 1969,

However, BtctMNydWchmM
sigaifioantly affected with varying levels of P epplieasions
as notised from the dete im Table 8.8 in November smmples,

The leaf © uptsks has sigmi ficently decressed with =
ingreasing levels of P applieations, Highest B stetus is
observed at 0.0 kz P application whereas it is signifiesntly
lowest at 0.568 kg snd 1.36 kg P spplicatisvs,

Uptake of Phosphareus

The significant resulis gbtained in respest of P sontent
of leaves dus to differing spplicatisns of P show that incresse
ed applicetion of P results in better uptake of the element,
These results are in agreexent with those of Zmbleten (1958)
in Avoendo, Xummshire (1965) in Pears, Mirza and Khelidy
(1964) Sn Banana, who obtained ingressing leuf P content with
ingreasing applications of P fertilisers,

The shenios]l analysis dasa (given in Appendix I) shows
that the seils on wihieh the present experimcnt was lsid oud
are daficient in P due to porvsity, high seidis resction and
high precipitation. Thus, the aignifiesnt response obtained
by the application of phosphatic fertilizer seems loglcal.
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WMMPumammmymmmw
November, Shough the fertiliser vas applied in September
appears %0 be due to slow aveilabilisy of the nutrient and
ite gradusl uptake and build up 4n the plant,

From the growth and yisld dsta (givem 4n Appendix III),
1% is observed that thare are no signifisent differenses in
}ghqmmmum”mmmuonanm
tions This wouid lead one to believe that sven without spply=
ing phosphorous the seme results could be hed, Further, the
1eaf P statun in the absence of applieasion of phosphsatie

fertilizer iz quite high, It 18 sbserved that the leaf P
status st 0,0 kg P treatment is 0.19 per gsent in lovembsr
snd 0431 per cent in May whish 4s hizher than 0,128 per sant
reported by Sen ghesls (1947)« It sposars that the optimm
leaf P level is reached in the sbsence of phosphatie ferti-
1imers, A perugal of dsta in Tavla 2.8 shows that the u.take
of F in the abhence of phasphatic fMﬂi:ﬂ snd in the
presenss of FYii hag conaiderably incressed, 3imilarly, in the
presence of phosphatic fertilizers alse, ths P upteks hes
ineresned in the presense of FYM, This would indicate that
probably FT supplied sdequats P even though phosphatic -
fortiliser hes not beon applied,

I8 is observed from shé signifiesnt resulss in yespeet



of B eontent of letves due e varying Ws of P, that

the leaf B gontent fs depressed with incressing applicee
Sion of phosphorous, Tiwse results agres with those of
Binghem (1963]) who obssrved depressed intake of B 4in eitrus
with fsnereasing application ¢f 7» The ansagonistic effeot
of P with some nicroenutriénty is well knowns Nagpal {1963)
has reported that various types of melnutrition symptems in
eitrus were sssocisted with exsess K and 7y Phadnis and
Divate (1967) have noticed that high P induces certain dise
orders like mottling symptoms of leaves and sonsequent weter
berry symptoms in grape, probably due to depressed inteke ef
Fo and in,

Uptake of other slements
The non-signifioant differengeas in respsct of uptake of
other major and miner elements in the presenge of differing
‘lsvels of P appliertion shows that uptake of other elements &»
wos wignificantly influenced by the P status of the planmts.
Potassivm Applicasion
B e ipbake of potassiim t e o
The data 4in Table 3.f shows that the uptake of K dus %o
| Aiffering dosss of potassium has not been influsnced gignifie
santly in the lesvesr celledted in May 1969, But 4it¢ is observed
fron the data in Table 3.7 that the leaf K stetus &n Nevember
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‘,f%?d:utemi‘m levels of potassium though not differe
ing signifisantly has somewhst depressed with incressed «
applicstion of K. The leaf K status, in general, is more in
May thaa in E%am.
b) Effect of Potassium applications en
. the wptake of other major elements 1
" The data in Tablee 1.1, 2.1, b1 and 5.1 fndicate that
the uptake of i, P, Ca and }ig due to varying levels of K
application iz not significently affected in the leaf samples
gollected $n May 1969,

The data in Tables 1.7, 2.7, he7 and 5.7 show that the
uptaks of K, P, Ca and ¥z due %o varyinz levels of X applica-
ticon has mot likewise been influenced sisaiﬁeuzly&nm
samples eollected 4n November 1969,

Leaf ¥, cammmmmuum
depresssd due to inereassd appliestion of E, while P has
nmm«u&mmmuxmmwmm
eollected in Hovember 1969, |

¢} Effect of Potassiun application em
)‘h - 4 M;

A persual of the duta in Tables 6.1, 6.7, 7s¥; T+7; 8af,
8.7 and 9.1, 9.7 show thas during Hay 1969 and November 1965
samples, there is no significant difference in the uptake of
varisus ainor elements such az Fe, Cu, B snd ¥n due to varying
levels of potassium aprlications,
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Uptake of K

 From the results in the mean percentage of posassium
dus to differing levels of X, it is obmerved that the X
uptake is more in May samples than in NHovember samples. The
X content yenges from 1,92 per gent to 2,32 per emt in May
and 1,08 €0 1,26 per esnt in November, ZIven so, it is higher
than the level of 1.0 par cent reported for normal mangoe tree
by Sith and Scudder (1951), This would indisate that shough
K supply frem the soils is mot sstisfactory, yet the K status
of plants even in the absence of potasic fertilisers is quite
ade;uate, | ‘ : ‘ ?
This agein seems to have resulted dus w FYH, 4 perusal
of the data in Tsble 3.5 revexls that the K wptake tu the
abaence of potasie fertilisers but in the presence of FIM has
inereaned considerebly, The adecuste K status as influeneed
by FTX (even though potasic fertiliser was not applied) seems
%0 have resulted in men-significsnt differences in the growth
snd yleld of trees in the varicus petasic trestments,

The obuerved K content veries from 1,92 per cent %o
2432 per cent whish seems %o be quite adecuate, Sen gh.pl.
(1947) has moticed 0.539 per sent K for fleld trees and Smith
and Ssudder (1951) has veported f per cent, The obssrved value
of K at both the periods of sampling are higher than the reporse
od,
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FoYudla Applieation

a) Effeet of F,Y,M, application on the
uptake of major elements

The dzta in Tables 1435 243, 3.3, 43 2nd 5.3 indicste
that the uptake of varisues major elements dus to differing
levels of F.Y. M, 15 not significantly affected in the samples
collected in the month of May 1969. In the samples eolleeted
in November 1969, 4t is seen from the data in Table 2,9 that
the leaf  status has sigsificantly ineressed with invressing
applications of FelsMe The 45.5 k8 FuX.i%s applicstion has
recorded 0,22 per cent leaf 7 as ageinst 0.19 per cent a8t 0.0
kg PoYuMos application, There is no significent differsnce in
the leaf econtent of other slements,

mxwfﬁmaummzmtmummw
sauples, -

Though the data in Table 5.3 shows that the uptake of
Hg due to differing levele of ¥,I.¥. 18 not significant in
the samples collected in May 1969, in the November eamples,
the leaf g content has significantly ineressed with inoressed
application of FuYe¥e The A5.5 kz F.YelMe application has
recordsd 0,77 per aent leaf *g as against 0.71 per eent Mg in
the 0,0 kg F.Y.il. applieation,

It appesrs that the laaf Mig has increased substantially
with inereased ¥,1.,M, applisctions during tiay 1969, while it
has shown significant yige with higher doses of Fel.ss -
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_appifostian in Hovember 1969 mm. ~~~~~ , .

‘1% 42 cbserved mwmmmsumum
shan in November, o :

The dava in Tadles 1.9, 3.9 and be9 Mcatc thu !h
_wpteke 6f N, K and Ca hss mot been influenced significently
in the 1esf semples sellscted in Noveber dus %o applieatien
of Fol iy

Y e e o6 o nvriente s

The data in Tables 6.3, 763, 8.3 and 9.3 show thas the
~ uptake of Mam ninor sleasuts such as copper, iren, bem
mmhwt signifieont due to varying levels of
FaXelly in the gsanples colleeted in May 1969, Hewever, it Ls
‘observed from the data in Tables 6.9, 7.9 and 3,9 thst the
uptsks ¢f various minor elements Sweh as copper, irem and
nengonese dus % Fo¥.K, applicavion s likewies mot signift.
~a8nte . But B 48 the only element whose uptake has beem =
| mmmnmy due to varying levels of Fu XNy »
spplieatien,

. The dete dn Table 8.9 indicates that the high boron
ptatus 1is at 0,0 kg of ¥, Y., applieation wvheress it is low
&% 55,5 kg F,T.M. spplieation, :

Thus, it sppears thst the lesf B has decressed wish
application of F.Y.i. during Hovember 1969, leaf B sgtatus is
higher in Moy sauyled than in Eevember 1969 samples, -
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Uptake of Phosphorous

It 48 noticed from the signific-nt results in respeset
of P centent of leaves thst the P stetus has incressed with
Fe¥oM, application, Thisz i» dut natwrel as F,7,H, contsins
about 0,5 per cert phosphorews and is a good seures of the
eloment, As the level of F.X. 4, apilicatdon is 45.5 kg, about
0.225 kg of P per tree hes been supplied and this ap ears to.
have reflected in higher P status in the leaves at 45,5 kg
Feloliy application as oonpared €0 0.0 kg F,Y.ii. applicstion,

The higher P sontent of lltavea with ¥,1.%s sppliention
s 4n agreament with the finding of Bubleton gtel. (1958)
whe noticed that as the opplications of stesr manures insrecs
ed, the lenf P econtent ineressed in Avocado,

Uptake of Mg

From the significant remults obtained in respect of leaf
Mg eontent, it is observed that the leaf Mg hay increzsed sig.
aificantly with F.Y.M, dose, As F,T 4, 1a 2 good source of
nierownut-ients as reported by Jsji snd Iyengar (1964), 1t is
naturel to obtain higher leaf g due %o F.Y.M. application.

The leaf Mg ranges frem 0,57 percent ts 0,77 per cent in
Yey wnd November, respsctively, which appezrs to be an optimum
" 3avel., Thase Mg levels are higher than those reportsd by Smith
and Squdder (1951) and Sen gt.als(1947) who observed 0.26 per
eant and 0,137 per cent ieuf g, respectively,



Uptake of B

The sfignificant results in respeet of B sontent of
leaves show that with increasing application of P,Y.M,, the
B status of the lsaves has depressed. This aprears to be
thmumhefimmdmmcf?m:hmu have a
depressing effect on the uptake of B, Bingham {1963) has
noticed that higher P eontant reduced the B uptake in eitrus,
Chapman (1961) has also obtsined similar iresults in the same
erop. |

It 43 seen fyem the growth and yield data tshat the FI.M,.
dose has mot resulted in significantly better growth and yleld
of planta, This may be dus to the reagen that the lasal seils
ave rich in organis matter and sddition of F.Y.H., may, therefors,
‘have & limited velue, Howsver, application of F.I.¥. in the -
absenge of phosphatic and potassie rmunaé} seems %o hiive
had a geod affest, It aay be sefe to sosume that in the =
abeanes of fertiliners, F.Y.4, gives good results. |

Uptake of other slements ‘

The nene«significant differences in vreepeet -of wptake of
other ntjor and minor elesasnts in the presengs of F.Y.M. appliie
eation shows that uptake of other elements is not Ml&mzlr
affected.



Applisation of lime
a) Effect of liming on the uptake of Csaleium
From the data in Tables 4.6 and he12, 1t is ocbserved
that Ca uptake due %o various levels of lime has noS been
mm significantly 4a the lesf samples collegted in
Hey and Noveuber 1969,
It 49 observed that during May and Noveaber, the uptake
of Ca depressed with inereaeing dose of lining,
, The lsuf Ca status is high in Bovember samples than &n
May ssmples.
i} Lffeet of lime applicution on the
7 uptake of other major nutrient elesments
The data in Table 2,6 indieate that the mean percentage
of P in the leaves 43 not significant, due to line application
in the samples cellected in May 1969, Similarly in November,
1969, samples, no significant differences in the uptake of
najeor slenenta was ebaecrved as seen from the data in Teblas
1412, 2,12, 3.12 ond $.12 exeept in P, where in the mesn pere
sentage of the element in the leaves which differed signifie.
santly due %o liming treatment,
It i» obsarved that liming treatuent has recorded
aignificantly high P eentent as against no lime treatuent,
P stetus is more in the leaves collected dn Fay whereds
$% 15 less in lesves eollected in November 1969,



%) Emtatmtwmwh
of minor slexents

The dats in Tables 6,6, 7.6, 3.6 and 9.6 show that the
difference in the mean contest of Cu, Fe, B and Ka dus to
~ Lime Mm 48 wot significant 4n leaf ssmples collegted
in Koy 1969, However, the data in Tables 6.12, 8,12 and
9.12 indicate that the uptake of verious minor elements such
a# Cu, B and Mn dus to lime application is signiffcemt, ¥While
the data in Teble 7,12 shows that the irem is the enly minor
 elenent vhose uptake has not been affected signiffcantly dus
t8 differing 1@1; of lime application in the leaf somples
obllstted in November 1969,

The datz in Tebles 6,12, 8,12 snd 9,12 show that the
uptake of Copper oemd Mn has significsatly desreased wheress
the B uptake has incressed significantly by liming.

Uptske of Calcium

The nonesignificant resulta obtained in respect of
uptake of Ca shows that the leaf Ca atatus 4s not matarially
affecsted by liming,

From the growth and yleld data (Appendix 1I), it is
sbearved that the liming has not yesulted in signiffeant =
difference, Lining was being earried out wish the odjoetive
of incressing the pie This seons to have been achieved a¢
seen from ths general inerease in pH of the soil.



The leaf Cz consents which varies from 2.27 psr cent
to 2,63 per sent in November and from 1.64 per cent to 1.9%
par oent in May cempares well with the figures of Sem gt.al.
(1947) whe have weported 1,89 per cent Ca for field tiees.

Uptake of PMﬁsxﬁom
It is observed frem the significant results odtained in
respegt of P content of leaves that the leaf P has increased
with liming treatuent at the higher level of F. The ineresse
_4n pH, as a result of liming, secus to have helped 4in better

uptake of P,

Uptake of miner elements

From the significant results noticed, it is seen that
Cu snd ¥n content of lesves has decreased with liming vhereas
that of B has inereased, Chapman {1961) has stated that at
pH 5,0 or bslow the availability of B 4s difficult, whereas
there is every possibility of toxicity of Mo end other elements,
It 1s seen from the soll pH value dats that due to liming, pi
has increzsed and it is probable that due to this inoresass,
the avallability of B might have improved, wheress that of in
might have docreased, The decrease in Mn gontent dus to liming
is in sgreenent with those obtained by Fulek (1964), who
Peported that Ca applisation not only reduced Mn absorption
but also eauses its retention in the roots, He further states
that spplication of emlelum hydroxide to solils at the rates
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oquivalent to & tens ef calefws sarbonate per aeré redused
¥n availebility in apple. Lockerd (1964) has alse obtained
siailar results in Casso. S
The decresssd Cu wptake wAth liming may have besn
influsnced by the insreased P witeke, Spsaser (1966) has
awmuﬁw.mpmmmmmm
2 Cus Bingham (1963) has alse reported thes in eitrus
ineressing P reduced 1saf sontent of Cu and ¥n,

Uptake of other elsments .
Frow the non-signifieant differences in respest of
othar najor ond minor elements, it {s observed thst uptake
of other major and miner elements has not been atgnificensly
tafluenced by the applisation of lime, |

Effeet of liming on the pB§
nummmmupaw:wumm

mummtmumumnm.mmwcsm
mw&:mmmms. The liming earried out Shroughe -
mmmmmammumummmmsﬂ.
mmumammmnbﬂmtmmwaﬂu‘
wﬁa A slight decrease 11 1969 to 5.7 is due %o the liming
mb‘mmdemhtm.

_ Is, Mrwm; appears that mms helps to ingrease
mwwuummnmmwmnawm
PMD; b ‘



&

Fram the above results, it would, in gwneral, seem
that the aitregen and phosphorous status of the trees incres.
ses with saeh additional dose of nutrient applied {4in the
form of fertiliser), but there seans te be 2 desreass in
leaf K with additional dose of potassium, Further with
FoYole applieztion, the N, P, K, 'Cs and Mg status of the tree
has ineressed, In all, these cases, the incressed sensuupe -
sion of nutrients st higher applicadions of fertilisers have |
. met reflested in ineressed yislds and, therefore, the insreaged
uptaks appears to be & case of unnedeseary eonsumption emd
theircappesrs to be no need for higher levels of fortilisers.

The applisation of F,Y., seans to have preovided the
necsssary nutrients and additional aprlisations of map!mtig.
and potasgsic fertilizers alse do not seem t0 be nesessiry, whan
FaloMe 48 provided, Liming seems S0 be beneficial in reising
the pH amd 4n incressing the svallability of nutrients,
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MEAR PERCENTAGE OF P IN THE LEAVES
OF NANGO, NOVEMBEZR, 1969,
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MEAN PREGEWTAGE OF K IN THE LEAVES
OF RANGO, MOVEMBER, 1969,
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LEAVES OF MANGO, NOVEMD:ER, 1969,SAMPLES
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SAMPLES,
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MEAR PERCINTAG: OF MAGHESIUM IN THE
LEAVES OF MANGO, NOVEMBSR, 1969, SAMPLES
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MEAE PP QF COPPRR IX THEZ LEAVES OF
MANGO, MAY, 1969 SRIPLES
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MEAN PPY 9P InGN IN THE LEVES oOF
MANGO, MAY, 1969, SAMPLES

Teble 7.1 Tﬂm 7;2
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0 1222.7 1229.9 :1&@.92 1L, 11980 ms.z : -
1 3228.5 3319.9 :iﬁ?ﬂ s : Ly :M? 3335-3 s -
o > o - -
Moan 1225.6 1224.9 11894k 1 : Mesn :mhb :225.2 s -
Table 745 Table 7.6
x/r:‘a:s:.»: zF/LsLasL1:~
1 1 1 : 1 3 t 1
1 2266.7 :196.‘& c - 1 0 121,51 216,21 =
1 i 1 1 $
2 *zzm ‘m.& : : w1 'm.a 'm.o P
: ! ean
1 8.0 Sig.
!‘3. FPaXolle L2 .28 - Koty
P' E . 1*‘33 . - B.S’u

Line an 1048 - -



MEAN PP OF IROMN JIN THE LEAVES OF

MARGO, NOVEMBIR, 1969,
Tadle 7a7
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MEAN Prt OF BORON IN THE LEAVES OF

%ﬁﬁ@, M’

| Table 8,1
...m...g— LREE. §...i L
| 3 2&00: 32,001 33;&1
“$ ¥ X 2 g
2 3 31.40; 26.30; 32.40;

1969,

SAPLES
Table 842
e e e
t 0 130460 135,00 & 3790

g -
125,90 1 2ho80 3 29,60

;1
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WWMW -~ A S P o 0
" Table 8,3 Tabls Sub

Aasenaniy A ) » A
B/X ¢+ 6 ¢+ 1 3 2 1 t LM 3 1 & 1 e
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WEAN PPM OF BORON IN THE SAMPLES .
OF H#ABOO LEAVES, ROVEUBER, 1969,

Table 8.7 Table 8.8
~MEy 0 1.9 121 LER3 0 4t a2
1 ;3',0&3 z&esx za.ms 10 135271 2.6n 26,01
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MEAN PPM VABBANSSE IN THE JRAVES OF
MANGG, MAY, 1969 SAMPLES

Zable 9.1 Table 992
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MEAN PPH OF MANGANESE IN THT LAAVLS |
OF MANGO, NOVENBER, Y989 “SMPLES ~ -
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b) ﬁwtmﬁ status a! the affected
healthy Mos mbi Srees

The results ebtained in respect of nutrient slement
status of Yoth the types of trees is presented snd discussed
herewith,

Hitrogen

From the dats in Table 0.9, At 45 seon that the =
averags N persentage in the leaves of healthy trees receiving
N alone and combined trestuent of NPK is higher than the status
of eontrol trees. Further, the trees in EHP mawmt. have
recorded more ¥ status, Thiz would mz«m that ﬁu mmu
have helped in betser uptake of . 'Ths reported § content of
RnELUYe sweot orsngs lesves stcording to Oood all and Cregory
(1947) 48 2.3 per cont to 2,7 per cent which 18 a satisfsctery
range snd at this lewel, no ¥ deficiency symptoms were produde
ad, Thus, 1% appears that the observed I status for normal
trees after giving the treatzent is optimum. However in the
mxm,mxmmummmmmsum
Jow side. 1It, therefors, seemis reasentble te assume thet the
sultivators nermal dose is not sufficient and the trées need
more :fertilisatien, "

The discssed tress bave registered aven batter X gtatus
than the normal ones right from the begimning, f.9. oven before
the manurial trestments were spplied, 7This would indicats that
R status of these plants is sstiafactory and defisiency of il as
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a sause of decline ean be overruled, It is ebeserved from
tha data in Tebles 10,1 and 10,2 that the ¥ content of the
‘affocked trees prior to trestaent compares favoursbly with
the § through area, \nersfore, does ot seas te have had any
beneficial effact,

Fhosphorous

It is observed from the data in Tebles 11,1 snd 11,2
that the mesn phospherous peresntzge dn healthy Srees rsnges
from 0,20 per cent for condrol treatment to 0.27 per cent for
NPE tysatment, while there is a gredual rige in P ptatus of
the Sress receiving the treatment H, Y7 snd LPK,

The eritizel levels of P ¢ontent reperted by Champuann
{1961) are 0.12 per oent to 0.15 per gent for mml healthy
tress, The observed values for healthy trees are cousidere
ably higher then the veported ones, uven in the dultivaters
treatment the P status is higher,

The diseased trees have shown a still highsr P stotus
in tha NPE and N alens treatuente Though, the figure for- NP
i» comparstively low, it $s much higher than the reported .
figures of Chapman and also higher than the sontrol tree,.

It &s Guite possidls that the high P noticed may have
interfenred with the upsake of othor nutricnts notably the
nicrownutrients,.
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MEAN NITROGEN PRECENTACE IN ~PWE 1LEAVES m
HEALTHY AND OISEASED HOBAMBY mﬁa

Tabls 10,1 3 HEALTHY Table 10,2 § BYSRASRD

?m-t %ﬂwﬁ% ug; ¢ Ms sm“ww%

HPE 246 245 25 2eh A 2.9 33 28 27 MY
HP  2u6 Ra7 2k 342 2.9 30 341 33 B2 3.2
N 2,9 BB RS 20 b 2.8 2.1 RS 2k R
Gontrul 2,5 2ub 1e8 2,0 28 « o = a -
Mean 26 2,6 2.3 2.4 - 249 2.8 28 2 -

- R e

MEAR PHEOPHOROUS PERCENTAGE IN THE LBAVEE OF
HEALTHT AND DISEASED MOSAMBI TREES

Talble 19.) ¢ HEALTHY TABLE ¥1,2 1 DISEASED

A AN

M
R R TR i

WK 0,31 e.ia 0u2 017 0,27 e.)é 0u34 0430 0,18 M
He 032 0,24 0,26 0.22 0,26 Oe16 0,36 0,23 0u14 0,22
F 0.3 - 0,23 0.26 0,23 0022  Oo3k 0427 0.27 0,30 0,26
Comtradd 21 0,17 0422 0421 Q.20 - c = = o=
CHesm 0.2V 0,35 0.2h 0.2V - 0,38  0.32 0426 0417 -

- —: : i N SPare s D P e i
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Potasaium

it is obmerved from the 4atk 4in Tables 12,1 and 12,2
that the X status in healthy trees i1s higher than in control
trestoent, The X level bis increased Widsessively in mn,
ummsnwwmu. nammmamxmu
made slonz with X snd P, the X uptake is enbhmced.

The reported K eontent by Chapman gt.als (Nﬂ)h
1450 pur gent which 1s optimam for geod mreowths The sheerved
E valuss in healthy trees is mash more mm*:ﬁm

nmmwwm,mzmu““”
derably highor, n»m,mm,mwmwm
amowxt of K may have scmething $o0 do with the decltning condie
tion of tha tress,

Caletom

It is seen fyrem the data in Tubles 13.7 2nd 13.2 that
the cslcims status of heslthy plamtz in all the trestments
s mach Migher than the Cs ptatus of the control trees,

The Ca conbent of healthy trecs 13 n0xe or loss similay
%0 that reported by Chapwsn (1961) who has stated that 2 %0
5p.ramcaumm1mm;ma,wmumuumm ’
700 por oont, 1% sight indicate the X or Hg defigiensys The
" Secliaing twees bave regiwtered more Ca than the osutyol Erees
but less than the noynmal tvees receliving novmal treatmente.

'Yt appears that the high 0a in a)l the trestments is
prebsbly eenditioned by N appliestion, singe N appliestion
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MEAN PERCENTAGE OF POTASSIUM IR THE
LEAVES OF HEALTHY AMD DI3EA 5D MOSAMBI TRELS

Yabls 12.1 ¢ HZALPHY Teble 12,2 : DISEASSD
1 Auge,t Heant Aprdlidune tAugeys Mesn
L B i  a T R
HPE 3480 3497 2467 2415 3.15 be35 hoh? 2402 1,70 313
BP 2485 3,50 2,90 1,480 249 Re38 500 3475 1440 2,88
N 2473 bS5 202 135 2466 3,10 402 2,32 .12 2,89
Comtwod2.80 2,05 200 2.00 192 2B e  a W .
Mosn 2497 3452 2420 1.80 2.8 Betd 289 1 Th o

AR AT SO BB OIS D SIS S S0 N A e

MEAN PERCENTACE OF OALCIWE 1IN THE LBAVES
OF RZIALTHY AND DISBASED msm TREES ’

Tabls 131 t HEALTHY " gable 1342 y DISEASED.

" Mmm
1508441 3 3 ﬁwmz 31D8%ey 54 Juns, t ,t Nean
ﬂ%&’:%u% i mgs' ;19&'&!
L

5,62 he55 5,70 he25 5.03 2.90 5,05 5.45 480 4450
ba20 6432 6427 5.50 5,57 3.90 5400 MeTY Me30 5.57
Control A4e20 3.80 4.20 3.00 3.8 - - - - -
Kean £eB9 5,10 35455 A0 - MeO7 5035 522 496 =

. b

NPE  5.57 5.02 6,02 5,35 5,66 5.2 5.62 5,52 6,00 5.39
EP
]
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ineresses les! Ca status es reperted by Beeftink gt.ale
(1962) 4in eitrus.

o HMagnasium

The data in Tablea 14,1 and 14,2 show that the Mg
stehus of healthy Sroes renges frem 0,39 per sant to O.45
per eont &n the different trectments ag compared %o 0,25 per
sunt in gontrol, Though the status of mapured tvees iy
higher, there iz not mush differense in the levels as influen.
sed by N, NP or HPE.

The eriticel levels of Mg as reported by Chapman (1961)
i3 0,50 pear gent for normal heslthy treeus The ohggrved valus
for healthy tress are slightly lower and fn the cultivators
treatnent, the lig valus appears to be deficimng,

The sbe:ved low iig valus in heslthy tyess may.be dus
te inaveassd leaf K status, Fudge (1945) cbaerved depressed
tntake of Mg in the presence of high K,

The diseased shree bave shewki & batter dg status ind
the values are eomparable with thé spbimum enss yeporsed by
Chapmen (1961). The value has ineressed by N alone but
gradusily redused with the applisatior of P and PKe

Copper
It is noticed fyom the data in Tables 15,1 and 15,2 thee

the Cu status of haalthy trees in the manurial treatuent 43
higher than contrel trestment. 7The Cu level has inepeased
from X alone % NP and MNPK treatzentss

The sstisfastory manges of Cu eontent reported by Chipmen



09

(1961) 48 51 %0 15.0 ppa. The sbserved Cu eemsent in
healthy tress including esntrol is mere tham reported ones,
In eose of diseased trees also, the Cu wpkake i3
‘higher In all the trestments than yeported tho.gh the levels
are 1swer than in the healthy tress, Thus, IS would appesy
thet the Cu content s not assoeisted vith deelining eendi-
tion of trees. The spray of Cu on the follags in deelining
tress does not sowm to have helped in better uptake of 8w,
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MEAN PSRCENTAGE OF MAGNESINM IN THE LEAVES
- QF HBALTHY AND DISBASSD MOSAMBI TRELES,.

Téble 14,1 ¢ HEALTHY w = Table 1he2 3 DISEASED
- Twentel o 0ADRAL tdune 1A s Mesns 1 'l Juns , s AUgept Mean
ment s%‘%’s%m‘ﬂm’t t st “t%lﬂm'ﬂ 5"y

AP AP

HPE  OubdT Qb7 04,32 0.29 0.39 0,80 0434 0454 029 09
RP 0,62 0,52 0,27 Ouh Ouht  0o5h 0,72 OubB Q.47 0455
N 50‘" ﬂt“ 033 0623 0445 0 0243 0,60 0452 0,59
Gomtrol 0u20 OkD 0422 0ut8 025 o« o« = = =
Memn  O.A7 Q.51 0.28 0.2h 0u51 0,50 0,54 0ud3 =

MEAR COPPER CONTONT 1IN THE 1BAVES OF HREALTHY
AND DISRASED MOSAMBI TREES (IN  PPM)

Table 15.1 1 HEALTAY . Table 15.2 3 DISKASED

Treotet Dot s Apeil, tduns,s t ¥sani ‘
nent ti?&':i b9 ‘:1969’:?%’: 3 9 19969

CNPE 15400 15,00 22,00 30,00 22,30 10,00 30,00 15.00.15,00 20.00

HP 25,00 25,00 30,00 25,00 26,66 5,00 30,00 7.00:10,00 15,60

B 10,00 10,00 20,00 15.00 15,00  40.00 30,00 10,00 25,00 21.60

Comtrel 5.00 15,00 15.00 15,00 15,00 = = = = =
Mean 13,75 16,25 21,75 21,25 - . 18,30 30,00 10,66 16,66 =

e Mt A "y _—— S
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Ivon

The dads in Tables 16.1 and 16.2 inddeate that thw
$won status.ef heslehy plante in all the manurisl Sreate
ments is mueh highey shen sontrel treatument,

_ The rejorted iren stetus by Chapman (1961) fn oltrus
15 60 to 950 ppa whish is a satisfectory range for eitrus,
© The Pe sontunt of health; trees on the whele appears
v b msdateevery,

The daclining trees have registered mere Fe content
Mmmlmam,mwmwnmmiw;uw
as mors them the reported enes, |

2% lesf irom status of the affected plant as seen
from the data 4n Toble 16,2 dous not peem to bave besn =
infivenssd by the foliasr application of the misvoe.autrient,
he Pe econtent in Desember (before applying sprays snd fer-
tilisers) is more or less the sane as that of average Fe
sentent of the othey months,

Beren
It 1o ceen from the data in Tables 17.1 and 17,2 shas
the leaf B sontent in heslthy tyess in the mspurial treets
mants is chssrved to be somewhat higher than the cpntrol
The sritical levels of B content reported by Chapmon
(1961) are 50 and 200 ppm for normsl healthy trwes. By this
standard, the abserved B valuse fer the heslthy trees W -



somwvhat low, In geneyel, low B etatus fa healthy leawes.
mey be dus %o inoveased 1saf P shetus in healthy trees o8
WWW“W}MW?WMM
reduges the availability ef B 14 the plants snd, Sherefors,
less uptake of boron.
mmmmanhmmammsmh&
-wmm:uwv&umﬁwm,muam
. nmmmwammuamm«m‘
.WWMMJWMémMW
mmnmmm&wamﬁum
.rmmmwumwmnmmmm
‘during she poriod in ssmparison with Decssber ssmpless It
mmmmwe:nmmmhw"
mmnmmwmmmmmmht]
matisfugtory renge. |
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| MEAN IRON CONTENT IN THE LEAVES OF HEALTEY
AND DISEASZD WOBAMBI TRERS (IN PPM) o

mﬁnzmm WlMtW

met. :W ol i et m* " m

KPE  1AS/0 13540 150.0 16040 149.0 as;m 10,0 167.0 275,0 m&: Ti
THP 140/ 120,0 190,0 180,0 163.0  240.0 262:0 170 JA0D 5743

B 20540 15040 95,0 180,0 1750  205.0 200:0 16,0 31040 2233

Comtrul 1000 15040 125.0 Y2040 131.0 « o = = e

T eam IATOR TSEGY 165.0 160s5 ~  Z36.0 327.3 1783 3083 =

 MEAN BORON GONTENT IN THE LEAVES OF MEALYRY .
AND. DISGASED NOSAMRI TREZS (IN PP

e m;qﬁg ;mmﬁt Table 17,2 m
R T R I

NPE 560 T0.b ASst 385 51,3 687 ON3 THE T 80,3
BP TIO0 6.4 50,0 330 0.8 583 68.7 1000 506 7341
N 583 56.1 ST Zheh b7 68,7 7701 123.2 S8 86,2
‘Contvel 55,5  SS.b ASst 2R A1LS - e e o= o

Neam 62,2 62,8 AT A0S = 65.0 750 1008 597 .




Hh
Hanganese (
It 1x observed from thu data in Tables 18,1 and 14.2
that the Ma statur in heulthy tiwes is higher than that in .
tentrel, 7The in level has inereased susesssively in ¥, Np
ané NPX Sysatuonts It sppears that when nitrogen 80 applied
dm-m;rmax,mxnmuw.
mwnmmtwemmhm)uuu
100 ppm which 15 @ satisfacsory range for eitrus, mm_‘
od ¥n values are sugh higher in heslthy tress ineluding -
| Tn ense of dlasesed trees, the i wptake ia move or leas
mumumx&rmﬂ o
mwmwtawtshynﬂluw .
'mnanmwmmmnmumwm
of Ma is incressed in the presense of Ne Labenuskes ghepile
(1%)mm3mmwmm#mxm
memnfwwwwmw
tnerensed M and Fe sonsentrotions in the leaves. Ihs Ma
‘seams 50 have been abserbed by the plants in inereasing «
qusntity en its appliession as a fellar spray. -
From the shove yesults, it appetrs, in general, shat |
amongst the heslthy trees, the cultivaters dess whish sonsists
o2 15 kg FoX., 2nd 1s mot sufficient %6 maintain the epthem
. MukTient. yo-uirement of the tress, and therefore, there appears -
wb be meed for applying fertiliser, espeaislly the Ritregemeus
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m.mhmwmwwmm Mﬁ
gmmmmwmmmmﬂmm
‘usuuedwmayumm”ﬂwmalmu‘
she Jevals reported as satisfaytory. Thars is alse &
possibility that the high P and K status might heve somes
thing to do with the malmutritinn of the Mosambi Wrees.
Musrisionnl deficisnsy; howsver, does not appsar % be the
nain sanse of declining evnditicn of the trees, snd it
mm«mauw»mumm .
autricionn),
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| MEAN KANGAWESE GONTZRT IN THE LEAVES OF
REALTHY AND DISBASED MOSAMBI TREES
- {2W PPR)

 Tabls 18,1 1 HEALTRY
Tronte: 3 ) 1 t Besng
- naut !%’t%ﬁ%*ﬂ. S

PR 220,0 JT5,0 2600 3006 331.6  300,0 220.0 1870 375,0 26046

AP 300.0 22,0 260.0 70,0 B33 14040 m.‘oft;m 220.0 343

N 300.0 2800 105,60 300.0 W83 - ,u.em,e 25,0 Wm.t
Cantrol200,0 200,0 150.0 22040 190.0 . e e e
Meen 235,0 254.0 té:.a mgo' - 195,0 233.3 m.;w_m.é o







The mango is sonsidered as the natdonsl fruit of India,
and the orop ascounts for nearly 80 per eent of the world
asreage. The fruit has a geod demsnd in forsign merkets both
in the fresh as well as processed form. |

In spite of thias importanee, the srep has pot besn givea
the attention 1t deserves and it 1s wellenigh being sultivesed
1n & seatendld state. Hanures and fertilisers are seldem -
applied and the nutritic: of the tres is 1ittle uwnderatood,

With & viewio. have & better understanding of the -
atritional status as sonditSaned by the :mnmm M
ces, studles wers undertaken to find out the nutritfomal hnn
of the trees in the N, P, ¥, Fi-oune-lining experiments alveudy
1sid out at the Reglonal Fruit Resesreh Station, Vengurla and
to assess the uptoke of I, P, K and to know the effect of the
status of theas individusl elenents on the wﬁa&m,gt other
major or minor olements, | | ’

dpudies ware also undertaken to determine the mimm
status of declining citrus trees in & private gayden in Poona,
along with the apparently heelthy trees from those cultivetors
£4014 in an effort %o find out vhether nutritionasl disorder 19
assogizted with tree deocline,
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The mamurisl experimens on the mangs was l2dd eus in
195960 with three levelo esch of P and K and twe levels of
By FT¥ ond liming. Leaf smmples were collected frem each
. Swesteént ot Swp different pariods, Yigz. in Mey 1965, f.g.
m-tm orop was pioked and in November 1969, f.8+ befors
the blossoning of trees.

Simtlerly, in Sogaubi, four gamples of leaves were
drawn in Decesber 1968, 1.3+ prior to apring growth and again
in April, June and August 1969, i.gs during the agtive grewsh
stage and afScr in hoth the typess af trees (healthy and
declining}. The deelining treee were spreyed with & esupocite
afero-nutrients and Wres spray to see whether the declining
tress could improve,.

The matro-elszents were estimated by the method eutline
od by Lindner, R.0. (194}, while Cu, Fe &nd Mn ware ostimated
as per mathod described by Piper (1950) snd bam wes datmia-

ead by the methed given by Jobn Hateher ond Wilcox (1950).

The s0il samples from mengs manurial experiment were
Saken and analysed for the physio-shemical properties.

The growth and yleld dsta previously vecomied ot the . -
station were made use of for assessing EMOMG! m-s,mm
statun.

The results ebdtained are summarised hereunder i

(1) Hutrient stetus of MNango trees in
manurdsl experiment

Kffact of applieation of .- In Noveuber somples, the
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leaf N has inerensed signifieantly with inoreased applics.
tion of ¥ fertilisers, However, this iamm uptake of

N has not reaulm in detter yield znd growth of the trees
end 4t ama thas they have consumed the udditinnal B
without sonverting it to preduction, It, therefore, appears
that the lower level of N applied, L.8. 0,68 kg X per tree
is quite ade. uate for 10 year old tres undsr Vengurla sondl.
tion, The lexzf i level of 1.70 to 1.91 per eent observed
appesrs to be optimm, The loavel was observed to heve fallen
in May conse uent on its utilisatiosn in fruit development,

_ Thé uptake of P snd Ca was observed to have inoressed
ﬂﬂ;lc X aigaificantly deeresssed in the ;resense of N, The
uptaks of remaining major and minor elements &t vardous
levels of H application was not, however, affected.

Effect of application of P

In Bevexber samples, F eontent increased in linear order
with incresse in the applisation of P, The incressed sonsumpe
tfon of P with increased application of phosphatie fertiliscre
“has not been utilised for production as no corresponding -
inereass in yleld and also growth was gbserved, It is =
doudtful, therefore, 4if F appliestion 4s 2t 2ll necessary,
singe the lesf P lovel of 0419 to 0,31 per cent wes observed
whish compares well with the eptimum figures reported by othear
workers, The May ssmples showed wore wptaks of P in contrast
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%o the upteks of N, This seass to have resulted dus to
“slow svatlabiliey of P,

The uptais of bhoren was sbeerved %0 hove reduced sige
nificantly with incressed uptake of P in lovember but the
stme was not significantly influsnced in Hay ssmples,

The uptake ef other major and minor slements resained

unaffeetieod by the P applicatien and lesf P status,

iffegt of applieation of X

The leaf K content decressed subssantially with the
cmpunt of fertiligers added, Shough the diffsrences were not
significant, In the no K treatment, the leaf K osutent was
higher than the eritiscal levels reported by oth;r vorkers,
There appesrs to be no significant influence of K status on
the uptske of other elements both major and minor, but leaf
Hy Ca and ¥g were Sbsarved to be somewhat depressed dus %o
increased spplication of K, while P has slightly inereased
with inereasing doses of K in the samples collected in
Bovesber 1969, D |

The adequste £ status even in the no & treatment seems
t® have beon influenced by ¥Yi application. The differentisl
apolication of K did not affect the growth and yleld of trees,

zffeet of applicasion of FYM
The leaf P hasg Ainsrvessed significantly with inereasing
appliestions of FYily This incressed P in the precence of FIM
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has, however, mot been Feflsetod in better produstion, Thus,
it scens that in the absense of pmaphatu and potasic forti-
:mmmmmnmu.

Tha leef ¥z stetus has inoressed sigpnificantly with
higher doss of FIM applicatiens in Hovenber 1969 ssuples,
wherses there iz & substantisl inorease in the leaf Ng ststus
in May 1969 samplea,

Boyon sontent of leaves has depressed with FYX applie
cation which may be dus o inereased uptske of P, The uptake
of other major and miner elements hawe mot besn influenced by
the FYM application, -

FIM has not resulted in better growth and, therefors,
addition of FIX sppears to hove limited use in the local seils
whieh are rich in orgenie matter, S

Effoct of application of lime

Liming has ingreased the soll pH, It has resuited in
simmificent deereass 4n Cu and Mn content snd aiznificent
inereass ir P and B uptake in Novumbor sanples.

Lize applfsation has not influenced the upbake of other
major and minor elememts including Ca. lHowevew, leaf 08 = -
varted from 1,70 %0 2,35 per sent which is suite satisfaetory
as compared to the levsls reported by other warkars.

The lesf Mg wange observed wes 0.57 per eent to 0,77 per
gent whieh epjesrs 50 be cuite adecuats in comparison with the
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levels reported by othevs.

:  The leaf gopper yengesfyem 28,00 to 47.22 pime The
maruwuwwmemm with lizme applie
sstion, ,
mwxmthmm bminﬂumodbynmﬁ
levels of K, P, x,mmxm,mmmmm
170.0 to 229.6 ppa,

The 1eaf borom eontent varied from 23.18 to 345 ppue

The leaf ¥n content varied frem 492.2 to "73:9?%;"

T™he levels §f niero-mutrionts observed here are: mmxy
mmmmmmpmuumrmmummw
they ere optimun, Hewsver, asz the trees have shown no defiel.
eney sympioms or amy other abmormality, 1t may be censluded
that the iusatities noted mey be ade uste.

{2) Nutriont status o:mmm

and heslthy mostabl trees,

wmstutmp& u
The aversge leaf N sontent of affected Wrwes was =
MhhMﬂMWﬂb&e%awwﬁy -
heslthy plants right frem the begianing, i.9e even prior te
The X status of the troes under cultivators Srsstuent
was less than the fertilized trees snd slso less than the

‘writiesl ons reported by sther warkers, IV, therefore, seems
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reamonatle %o asgume that the sultivators normsl dose fs
not adequate and the trees need fertilisation,

The foltar applieation of I through wrea along with
mioro-nutrients on diseased trees does not aeem to have had
_any banaficial affect in incressing the leaf Ne

~ Uptake of Phosphorous ,

The P status of healthy trees was higher than the
reported enes and 48 further inereased with the applicatian
of fartiliser, The P status of diseased trees is very mush
higher shan tha figzures of Chapman {1961) sad clse higher thax
ths somtrel trees, Applicatiors of phosphetis fertilisers
does not appear %o be necessary under loval conditisns snd on
mmwmhmﬂmmmmdnlmcunmm
kigh P sontent of affected plants,

Uptake of P¥tassium
mxmmmmuwcmaumwmmm
control typatment. It appears thet when X supply is mﬁdt
along with i and P, the K uptoke is enhanced .
In diseassd tyrees, the X uptske is considersbly higher
which may have something to do with the declining miﬁm
of tress. | -

Uptake of Caleium
The Ca status of healthy treess is more than control
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treatment and is more or less similar to that. reported by -
other workers. The declining trees have more Ca status
than contxol but less than the normal trees receiving o
various manurial trestments.

| This high Ca status in all the treatments is probdably .

conditioned by N applieation.

Uptake of Magnesium

Observed values for healthy trees are somewhat lower
eand in the cultivsted treatment, it appears te be deficient.
The diseased trecs have & better Hg status in compari-

son with optinmum ones reported by others.

Uptake of Copper
Cu content of healthy trees in ths manurial trestment
iz higher than control treatment and is wore than reported
ones,
In diseased tress also, the Cu content in all the treate
Qents is higheg than reported ones but lower than healthy trees
with fertilizer btreatment,

Uptake of Bron
. Iron gtatus of hsalthy plants in all the treatments is
much hig§;r th&a in control and it appears to be uite satise
faééo;§. | |
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The declini g trees have resistered more Fe content
then control and other herlthy trees as well as more than
roported ones,

The iron uptoke of diseased plonts have not beeh o
affectead by the foliar ap.lication of the microenutrients,

Uptake of Loron

The B gontent of herlthy trocs in oonurdisl treatments
is somewhat higher then in the control trees. 7These values
are gomewhrt lower than the revorted ones. 7This low B cone
tent pey bhe due to inereasad P status of the herlthy trees.

The disessed trees hoave shown = higher ' status in all
the tre~traonts in conwveriszon with healthy ones.

The inerensed Poror status of affected trees sees to

have resultad fron folisr annlieation of micro-nutrients,

Uptake of Mancanese

The hich .'n atotas of heulthy trees as well ss diseased
treas in the tresrrante M, NP and XPY as compared to control
sees to be due to the nitrogsen applisetion, Thus, it sesns
thrt 'n irereases in the preszence of I,

Froo the above resuits, it appesrs, in genersal, that
amongst the healtiy trees, the cultivators dose of 15 kg of
¥i: 48 not sufficient for :oud growth fnd, therefore, they need
to be fertilized ganecislly with nitropgencus ones to bulld up
proper nutriticnsl bslrnee. It appears that in disessed treos
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both major and minor nutrient stztus is optimum., Nutritisnal
deficliency, thersfore, does not ap ear to be the mein cause
of declining condition of ths trees, though high P snd K are
associoted to some extent into diseased trees znd the malady
appsars to Le due to factors other than nutritionsl,
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APPENDIX T

Soil ‘analysis data of Mango- Manurial Experiment,
Vengurla.

I Chemical properties of the soil ’

S.No.: Constituent
1 " Total nitrogen © 0,075 %
2 Available P .. . - Traces
3 Available K 0.0025 %
I Exthangeable Ca 4,20 ME/100 gm of soil
5 Exchangeable Mg 1.66 ME/100 gm of soil
6 pH 56l
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II Physical properties of the soil’

D P G D G S S TP N P W SN WA e S IR WS G GED NV e Y GEM G G} SN WS D G R SIS GAD A D N G G R I Gt N Gt W G et W D SN WV e IS S S S So W -

S.No. Constituent Percentage
1 Moisture 6.62
2 Organic matter k.49
3 Silt 19,58
4 Clay 48.76
5 Silt + Clay 68434
6 Coarse sand 6.27
7 Fine sand 22,64
8 Total sand , 28.22
9 Calcium carbonate 0.12
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APPERDIX 11

Sell snalysis desa of Healthy snd Disessed
’ ' Vosenbi Cardens.

" I. Chsmigel properties of the sodl.

o A it i - rErN " — -
%g: Constituent : Reslthy 1 Diseased
h 4
1 'rcm nitrogen G076 % 0.07% %
2 Available phosphoe 00,0043 % 0,0062 %
yous
3 Awvailable potessium 0,065 % 0028 %

4 Extchangesble calcium 52,40 HE/100 gn of 29,87 ME/100 g of
soil soil
mm bl ] [ A
5 Ewss geable magne. g.ga&mﬁm gnof 17.400 zﬁ:;ﬁos o of

& pr 8.1 7.8

II. Physical propurties of the soil

SJHo. &@gm 1 ety Ww ]
1 Meisture 7460 - 540

2 Organie natter 118 S 1488

3 stle 20.38 .75

b Clay 40.32 32,60

§ 31 ¢ Clay 60,70 56,35

6 Coarge sand 8.89 8.62

7 ¥Fine sand 1764 B - %/ 9

g Total sond 26,23 30,76 - -

Caleium sarbonate hoh8 ) 3,25

|

M

i s
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APPERDIX XV
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- 1968 ‘ . be :  Rel
1967 o he§ b7
- 1968 .t 5.5 6.6
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