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mumst i 

Lwmwm&m 

th» mmm i s &m&M*r*& m& actional fruit &t l»dl& 

aai t i rightly «*yl*t *s *!>• Idng #f frulta* It*« 

Ijwtlo $$#®sgtoi tm about t§ per oeafc or the world 

unto* tis* mem§ **t& 70 pur eaafc of world*» 

$*» cmwtry, fchs*r*f$r*# halda an Important 

la aa»@» pratiuefcion and i t has « t e s t a virtual mosmm^f *» 

trad« of th« univ*^<5, 

£!» «t»il4Wfe iitAtttlt* of ssat&ip XiJeif A3ypbaftsi$§ L»»gr»» 

H^. art b*irtg tqpatttA ©wry yt«r to fiareiga -

mrkat», though te a Halt** «xl«tit« K©t ©aly th*re i s an 

&wr©Mif*£ <i«»aMWd for £*•«& fruit* but pr©*«»s9d jarxluc* 

8tsch as «@agi*£ »llc*ist msctor, pioklaa nawl ttbtttruiys ar* 

finding fawnr Is tha Importing cornitrlea, rh«r* appear© to 

b« A greet scop̂ » for slapping ap tht •aqpert of Indian mmm** 

to - uropeaxj asd other western ai&rtefta* the report *f tb« 

naujnjntwm w wist &tfirop&aii isjon̂ tttn** nasst ny moA WfWwflB&ism 

mi Xndl* in %h& yea? 1966 IfcrtHght out the fast that tti«r» i* 

seep® Hir the ftjenart of fr*sa msxigoes t t ««t 0«many» 

•nd i*iig3Jt»d# Th« 8um§§ can, thereitar*, claiss a right-
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Iter *£* #cniatry# 

*>MM$ i t «pp§«r* p r i t o M *k** •» w«* a**«ftIo» i* 
feaiae> 4*f*S*d f«r !%• **•»*•*«*• ®» • « • • *• «*&* 
M s * H 9 « i» a #*s**t*tMf*««» a»4 root p*««rs app*»««li 
HH&* *»«•* only <mc« a y**r at mm tia# ©f pUkis^ tlw 
**»!%• • flier* S« ** wm$mt$ HbmmfyWH *&•* I * w r ««I*«M3. 

mA mmtrl&l j*rs«tia»s &r» rarely sdftpUd by fcb» grant**** 
In *rd*r %a jOeea tl» ttaag* Industry *m sound bant, 

f t 1» a««*»«ary to *fe«m<!*rdle« tin cultivation «*d mmmim'. 
?*r**tle«i with « view to obtslri satisfactory jarodu«tia>a with 
IN ŝaliiMP *w§|JpiJi|g# 

Aawugst th» **H fcwwm #*«t«f»* r^panaibl* f*r a good 
h«rwwtf wamirins and tr*» w«»fl«t«tt ar* feaaiwUy iaportunfc, 
f**y Uttl* attention ta bsztzmd m this mpvfc m t*r with 
«&# r*»ul* tt»% tit* msfcritiosial aspect of th« aaage ha* **** 
I t t t f t * i«Rg***t®$&« 

&* PLUMPS **ld«s apply mism1** m& fertilisers, rim 
mmmm &mm i s m&m$$M diafcritt, *mm taange la J**** *& 
3 sossareiia scale i» an area of 4,436 £*#***** tf96M7)» th* 
n*»fil jwaotia© Is *® »ppXy «&» tfvM immm as* wxwptn&B fym 
th« gr©v*» a®** in **& ft* Ana* r***i* B«sid*»» th# soil 
•oodlftiGo bain̂ ; highly aaldia, tit* d*n««ra «f lurching *f • 
aafcri«flt« also esist, Tfca sella a** poratw nasi generally poor 



I 

Manurial *ri*la and study of cutrioot aptsakt, «***••-

ItMnuii St&tioa, Vangurla, &f«t**«i Katnagiri, vitfe wiat*» 

combinations #ff S t Pt f t F»t«lf# and Using* 

2% w*» M̂M&M to uadertsfee fcfc# l#*f an&Xyai» ftr 

dfttcrsdjjliig tit* laporte»t a«Jtr put s&ns? *ta«at» tmter «fti& 

fcr*afca«mt i*t an •tfort %# yralerstfi&d $£s« aatrltlwwsl atetus 

GltPUB &« aj»tk#r i»pert«Bt l>ai* s*op of India ead 

playa an fcaj^rtamt reX« as a essh <sr©p» *m aw* h*» $mmm** 

•d fee* « ntngre 25,000 g®f*« In 1ST <• 2»23t357 'itoil In 

cliaiy iapwiamt. In Hagpur rsgi^n of ?4afaaF*«htr* *l*&*t 

*h« Mandarin «s*sg« i t cultiTafcad ** $h* «xtwt of afe*u* 

ill tt§p&*t«d by Phadais (1963). 

%• an**©* oaratsg* am! tit* mcid li^y ar* both Important 

usiniy in W*«ft*i!St hwSmmtfmm* ffc* Xism indmtty MM fl**ri*h* 

iag on a&otunt of tto* Aoawad for julee n»d f**l oil* 

I» spit* of thia ewr^reial iMportamce, th« «£%*«» 



4 

pnmtfs do m% pgf ad^uos* atfc^tiofc ft* a&narlai; and 

nutrition* Aecardiag to te^erao <t$6Q)t f t po# .«**% of 

*wo~fcJiird orchards ro««ivo loo® thsn 20 cetft-Aoad* por aoro. 

Though t Ibo, ©f ai&vefta por trao bos boom roeoraaoad*" 

•4 a* a» ade^u«te doo* |F *mi E not being founsi B,oo««*sry : 

to apply u»v.fc.r tho provoilirts oondifcî no) boaa* on Oxpojrt-

jasatal work ^ i la oll&Uao ooila wh®ro dtnttf t« g«xej^Uy " 

cwsw*i aoaaiSif aiava^vfftiaao Afcttalos&y Qi^liM tap* * 

aatritioaal problem baat thsu f̂oi*©, to boMauad «*fc only 

ttt illation t® aomsriaf t but alo© In relation to soil typo 

aad availability «f atifcri*j\t« on *u<jh sella* 

' lufcrtticm^l iabalartflw In an* af the isportaiit eausoo 

#f dioback* 

Blabnok gyoptfts* wax** abaarfag la tho Kooaabl la a 

Bffif^W iffi@3P£i®a i n JtoO&a M&Ltlh #Mllbi1?0<l aaftlfrtlte&alaiii HWttaft̂ mt 

In splt» of taaaoisably good ©are. jfatrMaa&X atodloa vita 

respect of iaaero and stloro alaaaata la bbasa plant* woro, 

thoraf 0*0* uadertfflkta alaag nim* apparently healthy aaaa to 

dotsriBina wh*th«r tho diaback «gm ingaea* oat to aalBtttrition 

a»# i f *a9 wfcethojr th© tareo e d i t i o n eoisld bo lspi*v#d by 

la&&oia$to ftoptll-isfttiioa» ,* 
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Wariars all mm th« world Its** dewtad co&*i<2*rftl>la 

«m&titn to mineral mttriti*m »f fruit tr»ee, Many lnvostt-

gs tare hav» usad ffriUr aaslyal» ae a tool to 4t*tM* «s*# 

rsspoass la autneat «pt&*fc m conditional by th# *pplie*w ~ 

tl#m of aaaurss «wt firtillsser«» 

o*ny llaifcstigos lik* oo^pliestiafi of «h*KUal raaetiea $ 

s#Ut<jr«t m&tty* StfWtNkf biole^Ual eomiitioci end 

ytlAted mutters* Tiking t>'@»« fsctars into eonaidttrati©**, 

gi*ct*r rtOiance tan bs ©laced am. pl&rt< analysis £W*% ft* 

pr»dl«tiiag Ptt»|Kjn»« to added nutrient a. 

Prebsbly Saitteur© (1804) repsrtad the «arli«st work 

9n plant am&ywift* i# Ŵ B th« £i*«t wor&ar to i&sw thst thft 

as& i&stcitt wwitd witfe th® plant, %$$ aad the aeil ©n fcfcl«h 

I t $&w*« 

the ,uantlti©# •* mttri«»nt« r®asvo4 froa th« aoil 1* th* 

er©p *J»uld %* i*p»pttd ia th* fors of f#rtlll»«r applies-

Baasana i\$W) ftonsi<Unr»a th«t in gfaeral tab unelyai* 

would stew eleawffit* t&at art to iaaaa ,uat© supply ia poorly 

•Topping plantation, l*af aa&lysia w&g emiaiderad aaat 

nalia&U as an tnaaa of minimi defieiunsteau 
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Rottthar aKl 3mt%h (tfSt) fttatai «ut that loaf in 

tha fo«el point «f etfujjr plaivti fusM&tieno an! *a i« a wort 

aam&itlva Indicator §mt ®i&*raX al&mant** 8«*td*»# I#&f 

in fch© most mm&mtam plant part for oaspling. 

How* (f93?) «fjptd tfe*tt la th© lif« of growing #&&» 

<?rop ffepi ©srller otagts t» maturity tb* major #hMlM& 

a*tiTlM«» tsic# pise* witfeta bh« i*tf tis*uo* 

tnalagM'tili (1951) «b§ wa» th© f&thor of l«af a^alysto 

gsv* tbo 40£§@®pt «f tripio &*;*ly*:5U* b&md on tfe* roawlta 

#f tHU «x&OMtv» v«>rk ©a oat. *#&#*, Lu-ndogardh, «saay 

roooaroh workers fcsv* dsrrotod th» tsohfti-u« of foliar *» 

analysis In, mtftoPinfc fruit «*#»,#» ae to «Uet eorrocti?* 

£0rttli8«r wammmamMtimrx^ , 

Chufsaass (1941) wor*w4 with rabber tro* and atig£o*t«d 

that tho pup eont etmtent «f ?x*t&»slii*, phoophorlo aei4 m& 

jaitr^swa can IM tafcon MI a i&tmaor© of f ertiliaor wamteammafo 

Dr©s4off (1944) <l«tomii5«4 if, P, K, Ca, i£g and iron 

with th# h*ap of loaf ecalysia IB tang troo. 

Je&oa $&•&• i 1955) 4tt#ma*4 «t fvOl length, that 

th* loaf omslyoit mmaaw** am a guido for f#ttlll»or newte 

#f 0iwx£«t -' logons and «woaa» 

SUmOl* (1960)» Wttffeiisg $m grapo* sfaowod the aftseei** 

tloa b«t«o«m sympt<jjaa of 1 d«*ilci<mcy» plmt analysis am 

yisid of concord gr*p#«» 
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Porww&a (1961) wmA f&k&me malyata m » tool for 

tli» dt&gBMis of uatiltlA*Al deficiancieo ia tha o i l pala 

snd deseribod #ff«* of RutritiofiSl dofioiGneioa on growth 

production sod eor^jositian of l»mf• 

Fiaot part t* fcftepl* : 

In sang® and citrus, whole l*af with pffei&lo IA u««d 

to ropr«s«nt the mmplm* m& i s the fees* Indicator mi i t 

aed&g uood for analyst* by aaay' vayk«rs. moisten and JonAs . 

1101) report ,:.d th^t ai^nificant diffterwiees war© found ia 

loaf nutrient ecmter<to in samples §f ©Q laflVA© per- troo. 

3ia# of •os^U 

Josbi, *#T» (1966) ton F*p&I$#d th&t In case of mssgA 

te study tho nutrient status, about 20 to IS matHO* loaves, 

eollootod a l l ov©r tte free ar« -iuite sufftci*nt. 

BASS (1%5)# vililo AtwSy&Bg th* cheaicftl componition 

of l«a<r«« i s eitruo an « rtAOlt of tsototook tnflaonc©® ixoed 

aatucro lo»v«s, 

Chapa*n fii»ji.{19H) ItatA r®«owaend«d that 30 to 50 

1****A piak*d la A oirels ffross waiot to «hould»T| hoight 

arouad A %rm mm aufflaiant to givo A repriBOotfiUrt eawplo. 

Optiaitss valuo ootwopfe 

• CuiTo^tljr, two schools of thought mm known to prov&il 

rnmmm* th» wsrkero em AteAfAl nvstritior. of plants. Tho ©pti*ua 

value concept awntiona that optiaiua growth and yiold mm 
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r»fl««to<i "by specific wtimwiWution of moh »mentX&l 

*%mim%* Furt-h^r, *id$ vtrffttton in mix snd clirafflto 

l i t t l * uff'.ct, this •*!««« though th«y asy wry botwoon 

9pecUs m& among Tarl©ti«« ^itoln ep©eioe# XR . tho 

•crit ical Tftlu^' concept, «tt<sap* i s ssado t # f ix liiaits 

£&¥ #«ch essvrttiel p i n * ol&nssnt, below which visu&l 

•doftoianey* symptom ar* likidy to occur for the oXosie&fe 

l a short supply-. According t® Bowtti* (1953) both th*»« 

concepts are ft aally important for baaing f • r t i l a«r -

roeosemndations using foliar analysis, 

i?@rk 4mm la d^ciduoos fnsita 

H9©4brtif* (194G) hat st3t«d ftfcgft boron deficient 

i t m i of appl«« eontsinad boron bolow 10 ppeu, whlla haalthy 

«ma* hai mora than 14 PP&* i» f^rfctiar obaarvod (1991) -

14 t* 2&S fpn :'J» la ben 1 thy gppl* t m i | while d«fl«i«ct ettfta 

eoatained X&RS than 16 pgra. 

- Batjor 11956} f whllo wrklng on application of ti»su« 

aoalyvlft t»elmi ae to nutritional probl ana in fippl$y SIMMHTOMI 

that tfaa growth laarsaaaA linear with ineraaaa la loaf 

nltrogeo until thm latter raaebad 2,1 per eant. I f tho lm£ 

• % inaroasod above this aaMMtnt* Iter* was no Sneraaaa In 

growth. Wlion ttta II e#nta*i% $aaf*s4sd 2*40 far «#*&* the fruit 

usually l«oito<! coxeur aad i t e storaga Mf• was adversely 

affect©*. Mam i f f a l l baSow 1,65 por eent t vary l i t t l a 

J§ 
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growth took plMm and %h® Jteling* wm pale grson. 
NtdferUte* (1955) at*. ytpoi**4 chat the |*«£ blotch 

uymptom in mpplm mm dn» t« aatffo^ius doriei#fc«y* Contonto 

te#l@<tr <M# per c«at »lg$ «yiaptoei« wcr© #»«•**•&» whtU 

&to®i*# 0#36 ptr ewt ??g, m symptom wmrn ©baervod. 

Dawetridea J|#j|# H96>3# h«r» ©teaarvod that £•&«*• 

t*m m agip&rafstly normal sail** era® fi#r,teined 22 fps of 

m mmpmA with 9 $pi for t B M i i i ^ traa to tfea aaa* 

Pfaff (1963) has stated that -tariff application of U 

praootad laaf ana atiaot growth taadlata&y and inaraassxl 

yl*lda In th« antamtiaftt y«ar» Th« amount of Jun^ drop vs* 

rswiuaad by M application lit tba ©nd of May* Tra«» deficient 

in Hg or P tan&a* to erop ragolarly or blanr.laliy but both 

F and % iaflalanalaa nart qoAaJOy corrected or vaiutaA by 

aupplying th« naaaaamry mgfcrltttta, Thor» was a cio*© -

#twact§e*t b«tw»aa leaf analysis data and tba nutrient * 

atsfciia of tha trooa. The iaflu<m«es of variety and elî Jafea 

OR the appla fruit quality -mm ©Paste* thaa that of H 

^Wtrltiori, 

Facik (1964) has «&mt in M* nutrlsmt wluticn * 

#xs«ria»at of Cs mni !%t with apple Mc&Jngft that the lower 

roots sontainad higher e»n«<mtr£tioii of in than the upper 

root® under aJalXar tre«taent^ High tfe level Inere^eed 

root :̂ n but Jmistjag the Ca leval eonciderafoly reduced the 
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root m eoutoiiS wad. wt&ismA tha **ot C^ content alighUy. 

Caloiua not oalf raduced in abaot̂ ption bat alao a&usad ita 

***@»t£@& | » tft<* roots «sd to « taoor &xt«nt la ®t̂ bir -

%ip§si«a# 4&X tissaoo ohowtd KO'ae m-Cia interaction, thia 

footag: aoot notifiable In the lower root*, tha radueod 

growth of the Wm§ in tho tslgfe ite olao lov Ca treatciaat 

indiastad a Mta find good ohyaioloslc«a liaturfabnoot although 

ao taatlelty aysit>toae mm pro lusod. Tho ©oil oacoovtoonfe 

ai«r*ad that a^plltatloftft of Coleta hydroxide at ratea 

a ulvsient to 4 ton* of calcium foffeomtos par aero goduood 

Ha aTfcilaWUty to dap the of only 4* to 6M. 

ffto&rtiigo at.aj..(196t) oboorf'wl that Halting ooa-

togtviftiaMP of potaaslus varied with, ohengaa in tha oodim 

ooncenti^tion asd lij&ltlJig fi^noentrstiona of iron was -

igkgfoasod If tha s&tt̂ aaoao ooncontratloJi was incrasaad, 

ffcooiiisM 4fcftl*.*(1963) hftfo oboorvad that small amount 

of stitrogon was aa eff**eti¥a as skodarat© aatount jvofldod 

tĥ fe othar vlmmmt* me* appliod at similar rata* but highar 

aaoutft via not offaotlvo wlth#«i high lavala of the other 

$lm>mt** .-sigh I aa-rociated with low K proyed vary injuri­

ous to yointg appi^ tr«©» I*bfiUr;e* of 8f P and I warn a*** 

taor« in the pot w^extemte thu» i s tha orchard*. The £ 

*»^tttaMoa» defended largely on tha ty*>s of &oil« Tielda 

wera not aigftifie^ntly redaead by roducing % and Ca appli-
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*•*• tfbi&ttWl) •**** that 

afrto&Mrt wl*h tpplitatiw* of ! • Tfe# m^mm l«af 

- t«Kte *f * f f» nai K w e t#4t '©•t* auftd 0.S p*r **ntf 

i?«Xy« Applieatioo of M taUgwf .4M* «ol©U3riag aad P *ppU~ 

eati^aa lner»«ta#d th« &eia st^ar ratio, 

/ tm&*hir* (1965) ha* obsaarvwi that with t&er*as*d 

•IPpUentlou «f »f l«*f mafcm% of H and Mg i»«rt&iMK!, »a4 • 

I d*er*a*«d with ioaresa* application of p« L*af «wt«cts 

of P and Hg ift«r*aa*U With ine**a**d application «f K# ta# 

l̂ ai" 1 ia«s«Aa<*4 and tha l*af mWnt of #, 6« aad Kg 

(t#£6) has ©baarvcd that high M U fg 

th* jff&llahility #£ Iran $&£ aa^rdiaKljr Ha* notaJift 

@a$ ••**rj>ti&a of Iron fey ths plmsta p t gr^Ujf af f«*t«d» 

this r«*a«a4 mm of Vffcakt and ahsorptitm ratulttd In a alaw 

vafca of «ntry of iron in th* d««iUping !•**««, «a£«h 

;«i ineativatirm m& mmm&Mtim of iron 1» ifes laav««» 

tffSW 

paaitlam ©f ©oncojftl gyapa* petiole with 

Usiag data falsa® f**» field tviaia in N«w I'ara. St*ta 

19^-53» tha antfe*** diasuasod tfcara&at&an of 

position la the ooiword gray* vtaa.-*a> i*»a «r»w%h» yt»ld «»* 



dofioiency symptom*. Proa f, I and Kg data aro prasontod 

to* arttia&l l « m U of eoueoatrfttloa in tho patiola*, Do 

daficl»aoy ayagtew were netloomaia- at ova® tb* low laral* 

of * ami c» roportad in those trial®* 

Hiroyaau (1962), while working ©m seasonal ch&Agaa in 

tht inorgsstic Hajferiatttui of grapaat atntod that the highott 

inorganic nutrient aontoftt was fomsd in the leavoa asd -

iaorgania nutrients w*r« hlgh&st in young shoots, fatal 

amount of e&eh elaeaat in «h« «feele vine ro&ohed a peak 

when th« atrriaa aaturod nt th® end of Septea&ar* fho high-

tot rat© of absorption of af ? and % occurred fros Hay to 

July# 6a a M ft wore absorbed isrodtif lly fro* May to Soptom-

aer» 

Soltsnlk (1965) otatoa that the application of B at 

2 kg par hoctsro on loaay iaept huraus onrichad. Choraoaea 

soil* which had roeoivad I9 - and K sst 60 to ISO kg par 

aeatare inaroased the loaf chlorophyll content of the vino 

variety Aligoia, markedly rednaed flower and fruit drop 

inorsaoed Gataloae peroxid«»o» polyphonoloxidaso ectivitloa 

arsd reload yfeida by 40 par cent in the year of application 

and 13 par am% in the following year* 

• Jareai (196$) has ob»©rv«d that in iisae indueod * 

oMaroaia in gr®p*$ the ehlorotic leateo vara saeh poorar 

is Bin and in aoet eaaee aotually richer in Fa than normal 

loaves* there wm littlo or so difference in 3, The 
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applieatlon of « mixture of Iron sulphate and tMmgisaiooe 

attlphcte practically ollalaotod ehloreeie within two 

months. spraying three tiaea with & nixfcure .of jHfeSo* 

m& Fo EDTA, eoapletely oared fcho sitloroelo but $»So» 

end agaSo^ tod no effeo%* 

Abdull® and Se.fic (1965) reported that petiole B 

nop increased by inereaelm: m i l application of 1 « d not 

veil within the rmm ^** •*•>;«•*• i**opo produeti n «* oli 

lewla, Petiole F wse not influenced by the levels-of 

P^Oj applied. Petiole K wee inerossad by increfaing tit* 

level of K^O in the toll* Co ioitoontmtloa la *ho petlolee 

wore redueed la one yoor by lnoreaefaf; the K?0 level. 

Petiole K deeroftood during the growing eeaoon, while Mg 

snd 0o Inoro&sed* Inereeoiftg ? 20 5 nod KJ> levels redaeed 

the totel acidity of pressed juice la 1960. The pK of the 

Julio woo influeased by immmi&g the level of KgO ferti-

Haer» 

Blvooe (1f6?) working an nutrient status of grapee 

found that Increase in nitrogen statue m o accompanied by 

o mere or loos reduoed phosphorous status Indicating that 

aitrogws say bo antlgonietic to phosphorous, It woo oleo 

noted th«t 1 B the aastjority of vine yards where potooolon 

etstiic w»s of o higher order, nitrogen status wma oospore** 

lively lower and vlee»vor^'. The antigonistio behaviour of 

poteoolwe with oaleiUM sad impieiiloB wee observed • The 
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garden* wb«r* ix>tooeiuse «i»De*ntrefci»B of petiol* woo Motto* 

calciua smA taafoooitot eaneontrotion was low* Siailtvrly, 

oontoHt woo law, ottotdng tho doprossiog of foot #t •»* m th» 

Gorfcol (1965} hot oooorvoti that the ooooo&iry F« * 

ooflcioaoy prodocod lp m 9ft oloekago Is tho tlotno* wos 

rooognlaod by a largo rloo la P/?# ratio end oawoso •# g* 

Viral ohloroaio also ooisood. a higfc P/F« ratio but ao oseoss 

• f K# k ham K/*$g rsti^ uau&lly balow 1*0 oh«raetori*od I 

doficioncy whftroaft thitf $&*!& *$#o abovo 1*5 in % AofioioiMsy, 

Ad* im$mr$ to***** fey *•** acM •oiloV g*e4iifto4 * ivr* 

hl^i K / ^ ratio ever 20, ?«y high Ha oontoat aad slight rloo 

In tho Al coiit^t* iotli B deficiency end I toxicity ohouod 

la tho 3 octant of th* lo&roo oml in dofioionoy dao to oxoooo 

of pfcoBphatic raonuros e&uld not oo diitgaooiod with oortoiaty* . 

Horte dono la ovorgroon froit crop* *¥•*•*• 

Caaoron f|^g|(*(1fS?) b*ve notiooid in Atoeado that wafts 

%mm* mm sapoliod with 10 Iten «# nitrogen, la tho for* of 

asBaoniuo o*Ijnftft* and c*lci«a nitr*tot tho loaf 8 on dry 

weight woo sligfetXy afeov© or polo* t por oont oad thoro wao 

no dlfforonoo to ooatrol. Tmy alo© notieod that tho bloooost* 

lag wm aooorapanlod by roduefcl-m in aitrogon ©ontont of tho 

«4jacent loaves m& thero oopftium to bo o diroct eorroXotioa 
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bstwoen the bloom and reduction In the H content of the 

leaves. 

Childer (1954) has otsted that the no* of phosphorous, 

in addition to nitrogen in the ftrtlllMr to Avesado, him - - -

reaultad In an increase in the ebeorptioa of this elaaeat 

not only in the leaves but also in the skin, p&p and seed 

of the fruit, 

Subleton at.a^,. (1958). «hil# working with Fuerte 

Avecede, have reported that I applications inersaaed leaf 

!f sad F and reduced the percentage* of Ca sad Mg sJtA th» dry ̂  

weight « M also reduced. Phosphate applications increased 

f9 Ga, Hg and €1 eotttents swt reduced K contents. Potash 

inereeaed K and reduced Ca end dry weight per lefif. Kagneeiua 

was only slightly reduced. Applications of steer saflnure 

increased leaf contents of nltrogan, phosphorous, potassium 

and 01« Contents of magnesium, eleoiatu end ehlorine increased 

but phoephoroue teereseed with leaf age. 

The *mm workers is anstthtr publication (1962) stated 

tlwst His rootetoek me« and variety also elgnifieafttly nffeot 

the It ?, K, as and Mg contents of the scion leaves. Further 

asore* the pareentsgee of u9 «.» Q& and Kg in Hmmm sad Fuerte 

leave* fre» trees on seedling rootsteelu s were, more variable 

than those in the laavss from these trees propagated on their 

OK B roots by euttijsjpu 
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Oacm 

Loekard JUG and Aeomanliig (1964) hay eonducted two 

axperisasnta on Caea* (Theofarata^ Csce^^ L»). Tha fira* 

«spoi*li$*f!% wis concerned with variations in the levels of 

I f P, &» Ca, Hf ead S and the eoawd dealing with Fo* 6% 

fst» 8, MB and g#« The dafleieaey ayaptoaa obtained art 

reported. The offoefca of a l l tre^tmsnts on the dry welsh* 

of leave*, a&oma and ahaote were presented, Tho effects 

on micro nutrient tr^tm&nts on th« levels of H§ P» K» Ca 

and % In tha k a i i i #f sight raanths old plahts sad tha 

<. effeeta of micro nutrient aj>oft*4&«ttta Q» the levels of fl# P* 

I # Cat Mgt Fe, tfn, Cu, Bf z», go* Ha and Al in the leavao 

of ft aonths old plant nore prasantad. 

In the oaao year, they haw reported In tha experi-

saat with CEOSO aaedlin^e supplied with various lev*!* of 

U and Cm tha* the dry weight lner«. sed aft eight aontha with 

" ta«r«aoln,r I levels end i t mm highest a* ?@9 ops Ca level* 

taiatne; loaf tha § conoemtration ineroaaed laaf H and Na 

decreased loaf t and Ha* Loaf FA and S ware highest at the 

limoafc 8 eoncantratior e» ftaiatug tha Oa consentration, 

increased loaf o*f ia and Ho aad reduaed loaf H *nd Haf 

loaf Ite f o i l only st tha highest Ca leve l . 

Ctainin«h*!» (1964) has re parted th^t Caoao showing 

symptoms of Fa and £« dafiatimey and confining, l i t t l e m 

ytoldod leas %hm half at much m syapfcotalooa tro«« Chlorotio 



« r m «en*ain*»d more F« than heolthy loavoa, Zn dofidU 

oaty «g* noticed mfc f 5 pp« Z A is losvoa. A wido r*8go of 

K B eancontration* was toXarfttsd without abetting either 

dafioiancy or tojstoifcy aymptoma. Soil pH above 7.6 «** 

the sain cause of doeroaaod availability of soil Fo, 'in end 

tfcu Hodaoi&g soil pit ©orroetad 2» dofieiottoy tad incraaood 

_ % conaaefcrati^n in tha jsresoneo of much organic mattar but 

oaly foliar oppftfiag witu Fa eorr^etad iron chloroais. 

Loekard and AMBoning (19&S) h aw reported that is 

6&O60, ell pilots receiving « l t m « i dovolopod sororo ioaf 

•d$e scorch, «xc«pt those deficient in ?« Tho deficiency 

: syaptoma of K, So and fig in plants receiving nitrate 8 were 

aeeoapasiod by loot edgo search whereas plant resolving urea 

and H ehowoci deficiency ayaptoao only. 

SOOOIftlfc 

_ framoRd and Viilsmain (1964) have reported that on 

eoaotal ajejtdj soils , there wm a marked and highly economic 

roopoiteo te potaasiua chloride applied annually at O.f to 1.5 

leg* per ooooaat plant. Aasaonius sulphate iaeroaeed foliar M 

but decreaaed the copra content of tho mrte. 

Chikoo 

Hetaaro (19^), while studying aoaaoaal variation in %fc 

nutriwt eomtetit of chikoo leaws> a&oorvod that *ho nitrogea 

was stored in the laaVf* in aoamer in higher amount*, later 



utilised la the production »f new growth cmd fruits in 

the oonaoon saassii* the storage of nitrogen *e* else fsuad 

in monsoon, whereas it is depleted In winter souths* Re has 

further observed that relationship between nitrogen *nd 

phosphorous holds good in aXl the ess- ona. fas higher nitro­

gen accoananied with latter phosphoric aoid relationship wne 

favourable for batter yield, K«gcr?iiag potash, 1 M has stat­

ed that in ehikoo tree, fruit formation mainly occur* in the 

later season and it can be stated that potassium M # utilised 

in the fonaatian of fruits, 

Harks (1969) has observed in chikee that high nitrogen 

and low phosphorous eouplsd with optimum petssaltai was res» 

psmsible for healthy davolopa&nt of tree* whereas th* high 

phaaphoroua and low potassium contact* in tha trees seen to 

- haw brought declining condition of tress* Tha average nitre* 

• gen content was slightly higher in tha healthy tree* as esnpar** 

ed to tha declining ones. However, the nitrogen content of 

leaves in general appeared to he &d# uat« in both the types of 

trees* 

Work done in the m®m (Maytfara Indiaa. Lin.) 

aalth and Scudder (1947) with anad culture in snags 

' grafts ef Baden and Zllla T&rietias have observed that the ' 

nitrogen deficiency shewed severe retardation of growth and 

nreseaes of yellow undo raised leaves* ' The leaves contained 

on an average of 0.67 per sent g *a against 1.54 ear sent 1 



in t « « receiving the raaplet* eolation/ HO«MWM>9 tho 

phosphorous, potaah and, calciu* contents were higher in 

nitrogea deficient l»flws t£^n in mast @f the other tr#a%* 

c*mta. ff*i®# la the P deficient ciatiir«s showed etun*e4 

growth sad pemm&sm tidrop of XewtMu ' leaves contained 

0*05 W? WWt F which w a * l i t t l e lower fchsn In the 

leevee from my of the ether tareateetite bat SI content m l 

asfael end i t a i t th« Mne«u Fptftih* calsiua and aagsM&tat 

©ontetsta were f»und as in i f uvea freei tree* receiving -> 

ewep&et* aoluti'>n# j_Potesh defleiesint leAvee contained * 

0.25 per eent poteeh lit © âpart®®® rfifch that of the ©entail * 

tree of Bltmmt f per «*»&# • •-• -•*••- > * ' v - v 

iiuefale (1?52) belisved that that* w i evidence that 

raanganese and Mgeeeltiii sre t©j«>rtant to young oango lames 4 

on see* M i l %yf*s» T@«g Mmge tree* planted on the #*nd .,, 

as well 68 on the llisemtsna mil® «f Florida ere given 

nutritional epray eonteiaing 5 lbs of sine^rtwi^hete* 5 tMf ' 

of stagne&hsea milph&fce, 5 lbs , #f Use and * fangicidel * 

etrongek of §e&e fern of mp9®? per 100 gallene of water at 

least twlee each fw&# tor thm f ir»t couple of y^sra and then 

ante e jr#«f thereafter • This geeme to supply the minor 

&le«*»nt awtrltional need in the light of nhaft ia known 

preeeuft day* 

!feU3.e Mid DS (195$) reported that bearing in the aaage 

%m possible WA*?I the mature t^rainal buds do not e l l flower 



i& mm mm»m tmA When Mat .fwala dovmimt sad flowar In 

the Asset •alturai proctlow to Induce this <sy* daeir»bla« 

'TQ study th& $£fa#t of faTt£U*«r» I f P and £ taats on th* 

variety tnnp« K»r© tofttt at t l* Fntit iia««arch Station, 

Sabur ia 1 %0. The finding #©»lii»ed those nitrogaa 

ri • ' o&at«>l the upfcaka ##' otb«r tHonanl* audi deterwinas growth 

affoct b#i»g graatest tn w>binati3n with phosphorous end 

pot *« a lorn, f maA K singly or i s ea?ibinAtion haTO litr,le 

affeots* fho. pPeperiidB of «itt^i»iit phoepharoaa and » 

potsasiHB r« utrtd by as adult aung® annually are 1.1 i 0.27 

I U0» The weunlef AttatfMi M a g 1.67 lbs . , flowariag 
, « . . .Jilt. •- V. < ^ K * • * 

and fntiti>.g na-ra in dlroct prsporttast to growth. Swat pilot 

©j^eriaaata vero also #al"r£#4 out to datanaln© the best -

organit and inorganic intntipas a»d th# iMNft ttat for thair • 

applicatlor, from thao© i t W3» concluded that th« (annual doea 

gHould fee divided Into tm^ *&* noataiaiag amewtiiun aalphata 

and half tt*« ft bains applied in tFtasia and the othar e©ar.istl«g 

of F#f*M#i fshonphorong and the r©*t of the potaesiua in 

Octobar. In •€$• yam*, the fasssoitti sulphate doea should b© 

dou.blad to. force JtajMugiiat shoota which aatur* sad f l o w , 

daring atioetodiRg f0FF» ymrTy 

Opariheiaar m i tesit (1963) *tp«r««t that traaa dafi«i*nt 

in sine ware found to hmm mm- mwll d#fSemMh loav*a with 

ro»8«tto fbrnttlon nowr tho top of -fh* ilu*h. Growth aey b* 

ytftoetfod before oloar «ya»to»« develop and a la&f £a eo^t«nt 
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below 20 ppm m&f indicate alight deficiency* Oorrtctloii was 

©©Meved by spraying with I per cent ^nJo. ©r 0#2 per eent 

©f :ot0* Soil applications, dusting the tree and the eppll* 

«etion of pellets into holes bored in the trunk «ere not 

#f f r-«tivc • 

. ult'- "n*! ?cudder ( I W ) -tolled the miner©! defici­

ency s'T-'t-** "* in winro* They have selected two trees each 

©£ H«3den mid .-.ill variety of men--'© which ti&s groun for'three 

ye«s*s In smtl, culture with solutions lorn ?«hich II eeeential 

ainerel elements wire systematically ©w&tted in an attempts 

to define as smny leaf deficiency syoptoms as possible* <* 

'Jefieleney ayspteae in lecves *#©r# found for six elements m 

follows s 

W * Snail lenves an*! renoraXXy yellowish| P * Xeef 

tip necrosis, nre&atitre ebeele^lon snd steta dlefeaek* » 

£ » irregularly distributed y# low spot and necrotic SIMSS 

slo&c this sssrgln of snail thin attenuated leaves which are 

very persistant, /-ig • A green widg© pettern fonted by the 

leteral intention of s ferowied chlorosis along the leaf -

margin* I'n <* Yellowish green chlorosis oyer the saalX -

velnoX net work* wiilphur • lateral neerotle soots in a mr? 

deep green leaf end premature defeXiatlo;:* 'No specific 

sptptoeis wort fo^nd «hen Cmt Cu* Bf ?'!n and iron were omitted 

bat ©mission of the first three resulted in considerable 

growth reduction* frees fed only with ©slcluct nltrste showed 
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4»tieimcf loaf pattara &n for P, % and I in sacceooion 

troop tftiot -wm supplied with «11 of the nitrogan as aaoonla 

•howed a marginal scorch of grouts^ loave* and died within 

ftwr ^ojatho. 

Ths mtsam ,»n&hor» twttxmr working ia eand culture, found 

that la plcnta receiving no mignestssa* a %m£ pattern In which 

the leavoa had o diatinotii?® yellowish brown ehloresis was 

AotltooMo* thos% woo & grooa nodgo down too central part of 

tko l#of on •«?£*•!? offootod &*o¥oo the chlorosis tacfconiod 

to the Htdrlh and lltt&o or a© groow colour ronolnedf both 

aargina dried aora or loss rtgalwely eurprieingly fow leavoa 

6ovol$pod the sycsptons probably boeiiwo of the prosfiture » 

defoliation induced by i% shortage* The analysis of the lo&vee 

fro* the ®&$&mim dtfioioat trots shomftd n^rael nitrogen, 

phasphorou« s»d onlciun deficient trees showed Bonsai nitrogwa 

P m& Ca# Vtry littl© ?% (0*09 oer eont) wsa found la tho 

Xe*vo*« 

an tho mm stud culture oicporisaonto deoeribwi shove, 

the saso workara hod two sets of trees one of tdgtoh woo fed 

caleiua nitrate only ©ad smother a ooaolete nutri#nt in wfeleh 

all of tho nitron©® wa« la the-fora of atsmnia. Trooo reeelv* 

i.ng the eoloitm nitrate showed the firet tjrpieal pfcos phoroue 

defifienoy opfotono at the *JH»O tine eo the trooo given th* 

Binue phoaphnte treatment tmd later ohottod definite ott&iooltsi 



n 

mi pofeOMtas tJafieiancy pettaww Wis would indiesta tha 

nacaasity for a eomplafca tyo$ of feeding the troe raaaiTing 

avmiiai ultr^em idtta a aonjiafei nutrient solution dovalop* 

ad « reddioh axwa acoreh o.t th« entire margin of tha laavaa 

%a««ga eiokly til mpp#9fmm and al l diad within * yaor# Tbo 

mmm %#•»» Appvtstlj ti«r« wafcl* to use only atBRonium a* a 

aotirea of nitrogen in thair metebolic ftrocasaaa* faa nana 

difficulty with amosiai tm$$m mm ©oaar*a<! by the another 

sat of yoisag saago traae ra*#i*ing a g«n«rooa nuleh of * 

tobacco atoms. •,,aru caoist wtataar oauaod a feat female down 

«f tha tobaaeo 9%enit 0©r*tMnlng ©bout 5 par cent of asKKoniaal 

aitroges and «sa ton aar$ block not a single traa escaped tha 

laaf aaoreh. 

Although the i»Y«stigatojra aoald find no raapon«e to 

coppar# boroa, In and Fap tAt* shay war* o;aitt«: froa tha 

eultur* aolutloa, Ruablo (t952) a*»tad raoogniaad ooppar 

dafiaiancy symptoms on ywasg sang© feraaa that feftd'oaan forti-

llsad viilt 19 P# K tatiUwMftN fha ayaptooia of this trowbla 

wart aiailer In »any raspaeta to the aopf*r dafiaiency cy&pteas 

of aitrtss* may »**»*•£ a $ai*aim of rapid gnwftli witti o w 

siasad la«TOs and oftan flattanaa branches, guw axadation from 

tho bark to twigs and feranehea and dieback #f bmr-.ohas, Thaaa 

agnaptotui failad to appaar In saw growth following tha applica­

tion of mitntioiyO. sprays sustaining considarabl* ©oppar. 

, ttmm* •*•• •«* Minar (1961)» in a two-yaar study with 
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Wmt mn%»9 it§psi*«t a «wralation coaffieisnt bet • ê a 

©alciucs la th© %mvm *wd. soft na#* »f 0.534 Kw tft* «U*t 

y w and 0#6l? f?r fcha 3$«*nd y*ar. Th#y indi**t«d that i f 

Ca in kept at a.5 p»r e«Bt ar slightly higjjar, soft M M 

would drop t# wxy low Html vtgitialftM «f th* If lava*. 

^Isium c;n be nuilntainM aitiiar fey applying 2Jaa atooa «ff 

gypftm* in th« aaaa.atoiift t&ay rsportad a algal Jlta&t 

roletloaaiiip bstwaan Iwi n tm& ylald tha rslatlaas feaing 

linear* 33* mm&mm production occurs at about 1.35 i*r tan* 

I! la the laavaa* Dating the first yaur, no H valoa was* afeava 

1.35 par aa&t* If farther work iaiftffjnaa tha aarvlllnerlty 

m& j>FDdu«ti©R, i t would itsiiaata that tht vaaga i s elailar 

tatha ftwcado, Laaf anaiysla eauld aaxfa as a gala* ta 9 

fartil aatioit of the mmm* fha 1*35 par aast H fir mn̂ daaug 

production ie semawhRt l#w©r than tha aoaparabla point far 

ttm evoaado and aattltlaaal work i s aaaaad to oor* firmly fix 

tha I lavaX for mango productiar,. Sine© tha mmm **» fcaaaaia 

atar tagatstiva Ilka tha avocado, i t i s not stirprlsisg t© 

"|$jsd a ©*rrllia*ar relation b©tw«*n pn>dueti>n and M level, 

tha ahaarvaa* feahavtots? of oth«r avargraait tropical traaa atsah 

aa tha titchi, f i t this aaaa psttant and this sight wall ha 

tha gatiaral pattern for a l l avail traaa* • 

slngfr (1011 atefcaa that tha aygsptasia of nwfcriant dafi-

alanay la wmm *ra *••» ^aU know*, fhay **** gaaaraU^r a»* 

-. bâ n abaanrai la tha £i#l€ and #v«o undar pot ettltaro, their 
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<*3Cpiwsion i s voty slow. Oat of tfeo 11 oloaonfes studied, 

^jaith and Scuddar (1951) iftuM produ«« symptoms of d#floi-

•aojr only of li, Ft £ t &%f li aai KB* Da the other hand, 

S«n Jfo$s> (19»7) prodoc»d stwm^tlo*; signs of Ht ? &&& 1 

#siy QH tii» Lsngro variety* 

m and »% « • probably tho only olestoiits which wore 

obetrved to %# 4o£iei«nt i&dor fiold conditions, 

I^.m, , .#I. and Kebcioos©, £• in69) saw roportsd 

tho affoct of aossoii on th# ch^isfil coppoKition of »mgft 

loaves* Tko oorotsataio of 4t*y n»%fe«r In tho Iftuvoo of 

Puirl «»B Alptj»s© lncrsttaod -with loaf Ago oxoopt during 

fehe *a»»i*r aiia spring south oytlos and was about 3$ per csnt 

aoto 4ft tho ilfedo* than la the potiolos* ffeo H eoatent «o 

a vtsolo gon©miiy iaoro»s*4 %o ro»«h a posit during tfao winter 

aofcfcb* in the bind© and deeressed in the spring flush, * 

Sotiooabla deorease also ®#©«rred at other times of the ysar 

OSfOoially during the eiaftftor flush, Tho H content of the 

petiole showed on opposite trend from thi*t in too blades until 

winter imd than eee*s»e da l l er* Tm ? ooatetst of tho blades 

«e a whols dstre&sed during %$m mmswv9 i&meatd in vlster 

end deereased agai» in the spring* Per cent & dsoroaeod 

early in tb* season rase to a ^xlnsua in winter and f e H 

agAiti in tho spring* 

, Sea je^e*. no .ueted by CMldor <1 i^w|JjJJY *** 
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111 ftsad eultura osgpor&oontw ^*itb l»«*gr« mango growing: in 

pot ffcr s ix jftnfii suojoetad to three lovels of 3 , F and 

I* ?h© results ludieatotl t,b«t «fct supply of altrogea * 

contafollod the uptake of s thw olotaonto tm& d»t«rainod th» 

gmtitb* Titos* n®@ an • f U i m lotol of 13 nbovo which the 

plant developed potash but tie phosphorous dofleiofiey * 

eynptOM* The feolsm* fe«st**rt» R and $ appoftrod to b» of 

ra**J©r iKOoftnitOo* Bxtrwuo •«• dafiolsncy aauaed dlebeek 

vhich pro*rad fatal to til* plants, 

iaith and .̂ udd©!" a* 4oot^d by the s --.v. author 

childor with sand oulttsrs s t a r t s In th<a fa l l of 1947 and 

ooatlnne* ebout ttiroe yearsf bod partial sue<j*e« la 4i»ting~ 

uiahijig ap*ciflc loaf dofieioMty symptoms of vario « *ss«ntial 

olomeiito* They usod grafted trooo of Kadaa and ; i l l * vorlot**-

108 «up»lyi?i£ a eospl«to «olutiim, e*©#pt for osdttlng rarlow» 

• lagU element in eeeh. 'The M deficiency elawe ©ssvere * 

r#t - rdatisn of growth in preoeafte of yellow undersized lew**** 

Th« Xesve* e»afe*iBoa oit en i v w i p 0*67 p*r tost 9 ae a&tiigia$ 

1.54 J*r ooat in troea receiving the eoa?l«t« s o l a t i a * * 

ffenover* tbe phosphorous, potest sad calcium ©entente ***r* 

higher in nitrogen deficient lonvieo than in jwct of the other 

toNft«nNita«, 

freee In th© pfeeMjahorous deficient culture* (iaith and 

Scuddor, 1547) @i*®tt*d a stunted growth during the fftsvt year* 

during the mm®& fWF§ the oM«r loaves began to drop * 
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pamMmml? attmr xmrtt&lly dftttg baafe froa th* tip* 

This eonriitior- bscmtse worse vdth tine and oaly the younger 

2*Sf*s at ths tip of ths er«;teh*# remained during the 

third yoar. wood of the aain trwik ©ad brsnoho* was thin 

and mmmhxto ulllewf aal oceaaionf-lly branches died back, 

Th* ptirpUiih pi&nent did not develop on the under aid* of 

the leaves #m th* varletios testod, ahersao tikis vstpott** 

mis noted on the Langr* 1B ladle (Sett ft«n|» 1947). analysis 

of the loaves shotted 0 #0^0'percent phosphorous which *&•'* 

l i t t l e lower then la I*»v#s from say of the ether tvejftMSt** 

lint the nitrogen content was normal an®: about the •*•» -

potash, ealsltra and w&ipisaltsst sssttsnts were found as in 

leaves fros trees resetvtRg complete aolutiotu 

Loaves #m tress In the aultur <* from which potsssl&a 

uss withhold ware the l a t e s t sad s*«t vigorous (Smith sad 

.rudder, 1951 i of the esfsriaeist for the first tw* ?**?*• • 

The plants showed * realisable tsudensy t» earry the old 

Iftftvss* Laser ass&l ysl&ow spots started to develop on the 

s l iest leaves* the loaves wore sjssllar than usual, this md 

teporsd out to s fine pslftt* Necrotic areas developed Along 

the BMirgin of leaves sad enlarged with tine. ' Leaves from 

the ost&sh. deficient trees contained s noraal saount of 

nitrogen, phoap&oroits, caleuiia sad ss^issltsi ss coaparsd with 

the cantrol trees* but had 0»lf per e«at potash la eoopartsoti 

with that of sostrol trees of almost f per cent. 
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Young end lessor (I960) i?*p®rt*s that l&orotoin* t i l * 

aaouat sf !J by 9 to tO fold r^u l t *d l a approximate a 

tfaraa fold la@f«a«* in yiolrfU m® addit&m of ?t K and % 

toad a® *ffoot m yields* : Lesvo* aamploa frcwa the last 

•fttnt* fXuah, «vaoljr diotrib it«d feottftna fruining *a4 &*&«• 

fruiting ahootD, at tho %im» of frui t l&rt*at contained 

' f #45 par tont r vhar« R was appli*©1 and 0*90 par taa* B for 

the cback %ra#s«. Unfortunately, soft-no at w*a> greatly * 

taefeaaad toy tb* M fSprfeiliaatlaa* 8» fM»*a as daacribad 

by Tovmsc (1957) i t ft teraak down of tht fXaali p i tha ventral 

' sida aad fcoxwd %Sm apajt im mmm f*alt«# while a t i l l an tfaa 

«ra« aaaVjppptaiv to be a ptsyslalagtsal dlaerdar* 

Xemyg and HiBa* (196t) in th®ir further work *$&**aa» 

fcia.t* tiws af£«*rfe of K OR both yi«ld aad aoft-noa« out soft-

cos* was graftly daavaaaai by iner»asin£ tho Bupr ly of Ca to 

t l » tract* la aeRpavfag laeafcteii® thty found that tJ*a ine i -

dana* of eoffc~Jio»« da aoid, aaaiy soil iaeraisaad fnm about 

7 par eaafc on aontrol t ret t (low I ) to around 7t par aaa* am 

high r< trees. Wita alalia? traateaafca oa ealaaraaaa rook 

mil, tezMmm of aalVaaaa t»< mreisad $ par e*nt at both 

rat** of H» Tbt Oa aaataat of la*v«» frais traaa en tho roc* 

soi l was 2 to 3 t laa* that of tfeaat ifcata aft* «*ndy a»oll. 

<u 0*rg (1%U, * a w * « * th i t %Mo aaago * * • * • nay a* c i W 

A topiotia draining of Para far * I t e m »ft*r htrroifc in tlta 

•OFF* ywir idta g»©d attlttvaataa aad if* p aprfuaatlaa l a afca 
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fallowing January. Aftor fconrMtiA* in »Qi* y©«ar BO man«r« 

should bo gfcfutt and ito winter Irrigation, A ful l 9» Ft K 

adjctura should bs applied about e math boforo a f irs t flush 

f Tx*ip*thl a&£ Shjwra* (1^63) « t « M that loaves of 

D«sh»ii&ri aango vo*o »pr«y*d on both aid«s with 2,9 $tr oont 

ur»a with mid without oppottdoro* Oftyoorin in a l l «mc«ntr*~ 

tisna al lghtl- 4®pvm**& tit® tiro* absorption in both young 

' and old loaios, Tritoa B-1956 and Toaoo* both at 0*1 per d«ntt 

ooproooog mm» ©baorption la very young pink leaves, but at 

0.01 and 0.02 p*r ooafc oonoofttvotioflto thoy o&ko&oed absorption 

in ol&er fturfe grots lo*fw*# m*9 mm wa- ©boorbod at pif 2,6 

than at pH 4*25 and 7.6 «t whioh &ovolot roaults nor* weriabl«.] 

Boy i tg others (1956) stated that csango prodaeon thro* 

s»ia vogetativo flua'nas during th» your « ill FobruaryyM&rohj 

J«?ic-July aiwi Jetobor, lao oorlioot ohooW'toWoUy pradue* 

Honor daring the t\*x% hlmm, tho Into £Xmh uaually do not 

got ©ttfficiest titto to aotoro and «@mt« do not boar* Pr»viouo 

pot ealtur* oxporiaoot rwooloA that 1 l&glmmmm Urn intsko 

Of f and S smd oototwiiMNi growth* Thoro i s an optliaea offoot 

of 11 after vhich I defloieney gy*ipto»s or* doTOlopoS. Th* F 

r& ;Uir«3isnt of mijs®o i s moth looor thou t$ot of I* Th» plant, 

howavor, C«JI rooowr' frwt tho adv«r»« offooo of low K and I* 

i f thoy «ro roploniohoA* 

^ - .Uitrogoa in tho i&m of aosaoaiuo oulpiioto i s aoot » 
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effective in Increasing tlwrtng m& the beet ttae for i t* 

appltostiea la in tha wmtk of J urn, nitrogen in the for* 

©f F#T*M» applied in c?tab«r i s aXao t»en@ft«ial but as i t i t 

tit** noting* i t s effeet ia «aslfeiite<t later than that obtain­

ed by ojesoniam ot&ptieta* Xfttalce of g la most r-\ vigorous ia 

please* of W and a© i t ia upplied along with 8. P io * 

advantageously ua«t! by tha plants i f a alow acting nanure, 

j|«£« ttMMttl ia glvnn along with F»T*M» daring Oetebar. It ia 

resesfcianded to divide th© annual dose* af fff ? »M I manure 

Into t >̂ parts * mm contsiniog u m i a atilahate and half I * 

Minora for Juas ap^'liestioa ana the other eenaiating of faro 

yarti aamsre and phosphate slmig with the remaining Ealf af & 

far Oetofcer. In th* *oa» foaro> the dose of assaoaiuei sulphate 

aboodd be doubled to force Jal^Au.-tiat, vegetative afaootc 

which nature end prodtio* I3*i*r during the succeeding *OVT» 

yoare> This extra doee should oe appllad a fortaiight after 

tha Jo»e »ppltoati3H tanotiafcelr *£fe«r fhal^S^eai. J^-X 

Citrtw ' 

Sacsaat (195*-) *t«i£*i ttte affect of tiase of anapllng 

mi %**£ cojspoaitian an betfe soluble a»4 total fff ?, K# Ca m& 

m aonaaatretiona. He fe*«d eipiifie^nt dlffsretteee in reepee* 

of major leaf nutrient ©l*»«Rfce* 

Heyaajm and Horaahbarg (1955) studied loaf aompoaition 

in relation to 1 tad F r uire^ant of citrus tree* in Israel. 



• fao fTaad • fcatftanta of oitfiso troo* ta Xamol ww studlod, 

, by ao*a*,«f -laaJf anaXyaie. Ifet offoot of faetora ©thar this 
: avfte&oafc wpply wfcieh oausas eaaago i« XsaX aonposition 0*0 : 

- 4ao*a**a»> Tb* 8 «ai P ooato»t* of laaaa end jraao fruit 

; tmm» voro lotto* thsn taosa of onmga* -

Pralorsrs S«K* Hiaot (19S?) dot*retifiad tito odaoraX 

m&s$$iom of ojntaf* t*oo by fsliar amslysia. 3tsudi#« o w 

a poriod of two yo&ra laid to tho following e©neXu«iana i 

' (1) fcoaf aoata&t of -* w&s dir«ctly raX&tod to tao aaoaat : 

of attafe§*ao*o fart&Xiaar apy&loo* - IM* was oaXy tho 0*00 tdfca ' 

. F at oortata aoitooaii aad appUeatleiis of * nor* not refXaotod . -

^ £a loaf ooa^ooltioa* 

tf | toaf ooatoa* of l f P nod & iiao^&o4 &noa*ly dosdag -. 

tfca flowering p rio4. 

(3) t&ao of apj&toatJtea of f«rtill«or a* oars to bo Xoao 

i&j*»rtant thoa tao m&int&mncm of a asaatan* aatiaf aotory X**aX 
• • * 

of ipSartLoBt 1B ttio oolX* 

(4) S*»Xit cms w y groatXy | m Ml*..** fta* jdWw*^ 

oaastag -vooja oaaafo in tho ;aatrt«at status of tao tra*af A»4 -

f t e o io tti diroot iroXatiemahi» feotaooa yiald mA loaf XavaX < 

Of % P »ad E« • 

•, Sat© and Xsblhara (195?) ar^artook »tadi©3 oa loaf * 

.. aeaXysia of tn^ Ma audi &a <S©jffoi«»% eitsru© trots, loaf aaapXo© 

froa 3S^ ottru® p w o * la jfcftaJi Mg» KB ar .n uara aofiaiant •••'-. 

woro aaaXy3«l for i» P« fcf i a t Mgf 2a oat na# Tao survey — 
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suggest* tha t or i t iosa levels mm 0»2O to 0«f 5 per cent Her 

1% and SO to 3© j*f» for both l a &m ino, l a % dofieleftt 

t r ees , the 1% osjntost of old loaves w i ' much lower than that 

of the sarrgfit ftm**s loaves* In % deficient leaves* there 

wore positive eoiTelatio**s between Kg and f!t Hg nod P and 

to a setaUor extent, betwe, n 1% end &t whereas in heelthy 

loaves the ear ro la t i n between tbe % and 1 and % find K wen* 

negative, 

Hejjotoii and Uersetitearg (19591 studied the olcro* 

Butrivsnt defl«i«t*as ia e i t rus in X«*ol« Defioiencie© of 

Zft* %», tfttt F© and Boron and excess of boron have DOOR diag­

nosed ija I s r a e l i groves by eateraal sytiptoms and by loaf 

analysis* Groves planted an l igh t sad calcareous sel la aro 

Moot oosExmly affected ospeeially wiiare tho trees have received 

oameaaive i rr igat ion* %m and Mg defieieaeea aro the moat * 

prevalent troafeles and need eerreotlve sjoasuro** 1% sad B 

defiei«ncss, on the other hand* are not a t present considered 

sxarioa* enough to Horrent corrective messuree. ^iao deficienay 

o«a be cured or trootoont in spring or early stagger with ft 

aeatmlised ainc-'S«Llphr*t©«s»rfey f t per eeafc SuGo,, f per ©eat 

l ine and sprsRdsr) or a sine 03sid« dust* both combined i f 

accessary, with sulphur tvaataenta used agsiast rust a i ts** 

In :% deficient groves, good resul ts have boa® obtained with 

k par cent MgBô  a^rar* tqppll®& alone or in csabinetion with 

?• • &n9 Cu and 1ft ccropouodju A dust s ixtura of 8© per ooitt 
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MgSô  a«cl 20 ppr oomt talcum h*# also shown proadoo, Lla« 

lad**** chloroaia asoooliitod vrlth fo d«ficlarscy «sn ganarally 

bo orertota* by roducing irrijjati n. 

Labaneuakaa, f|»oj^{1f60) studied tho s ia i iBi l ahtmgaa 

la concentration of micro-autriants la loavoa of waohlttgtojt 

iavfel Orange, ttpertod that coneoRtrationa of za and Cu la 

tho loaves tendod to do®roaao» and those of Hn# S and F« 

tondod to inera&ao, with tho ago of the loaf throughout tho 

aoason until via wintor, and th«n, ooforo and during tho 

inltifit i n of mm oloen m& growth flush, thoy lovollod off 

with ralfltively small decreets and tneroaooot rosp#etlfolf • 

B ftoncrnntratioa romainoi ootiotaat during tho winter »onth». 

Zn» Cut Ms find B oonoantrstions dooronsod sl ightly durii £ 

bloom and the initiation of the now flush at tho <md of th« 

growing aoason* Tao fo eon««fitratio inoroasod with tho aj?o 

of tho loaf throughout the growing mason, with no spparaat 

indioation of oat^r rd ®otr«a«jit of Fo at any tiato during the -

foasoa. Linear trends downward tar Z® and Cu, and upward for 

Mn, 0 and Fo concentration® wars highly significant throughout .'• 

th« growing OOSOOB* 

Soto Jt*j^« (t960) hav« atatod the affoot of fruiting 

on If J* and £ oontoat of diffora&t parts, particularly the 

lumm of young Satstaaa Orang© trooa wora atudlod in pot • 

ottlturs oxoorisosto using aoil and oaad eulturo, tho foraor 

with aad without added I» In oaoo eaoo, the half tho trooo 
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ware pravantad from fruiting by reswvins tha flowar bud3, 

Th» addition of I to iafortila soils raducad now vagotatlvo 

growth and nstsksr of, fruits produced sad inera&aad the fruit 

K eontent* It docraaeed foliar E slightly at first but tefy 

markedly later* parttcularlf wher* & wis not Added* The 

total I uptake by v©g©tfttlvo imrtu mm 40 to 56 per eaat 

lower ia fruiting than In ae»»Aruiting treee# St uptake wte 

30 to |9 p«t* ©eat Iowa* ami P uptake 35.8 to 4***" par test 

lower* For whole tree** iMiUidias fruit, tha differencea 

ware smaller, that in K upt«k» feeing *ery alight* 

Labsnnusk^s e ^ f J U W i O i *tpe*ted that monthly •aspliBg 

•hewed la feaeral a* leaves feeeeae aider, concentrations of 

Maf B aad Fa Increaaad, while tboaa of *B end ait dacrasaad. 

Conoentrstiona of In, Cm, PSnt and Boron in tha old leave* 

daereaaed during tha initiation of tha new bloora and growth 

flmh in tha spring* % wontweet Fa increased 1® eo&eestrft-. 

tlona in tha mm* loaves during this period indicating that 

there was ae appreciable redistribution of Fa to tha new 

growth* 

Pannisl aad aoatei (1f6l) esrriod out tha invasti^ft-

felons on tha aiasrvl #aapoaitlon of Sicilian citrua ie®ves« 

Analysis of 4 to i months old leaves of several orange *» 

variatiea and lesson variety in produetive orchards in tha 

proirinoas of Syyatase showed that* in general* f? and Ca 



contents w r i within the optimum il^iits, j» sad £ were too 

high end 1%' y«s lot/, soil oad leef ssa&ysis figures ore 

given in fym month old Mandarin lasses, the U, ?, &t Cm 

end Hg contents were 2,45# 0,53* 3.67, 3*4? and 0.10 pw 

- cent of dry mat tor, respectively, aid the corresponding 

figure* Is seven a»jsth ©Id lo ves were 2*61* 0,71» 2.82, 

5*40 sad 0*27 per cent. 

Chep»e» (1961) has reported the different levels of 

leaf nutrient eoftte&ts st which plants shewed the defleleeeles 

and normal growth* M®®n«si*» fcelew §»5 per sent was reported 

deficient. C&lcitsa 3 to $ per cent m» norasl, while whoa 

aore than 7*0 per sent* It might indicate the petsssiam or 

as gnosis deficiency* 

Phosphorous 0»07 to 0»1 per eeftt deficient, while 0.12 

to 0.15 per oemfc was normal, Excess phosphorous in the soil 

adversely of footed copper, m sad baron availability. • 

Psttssltitt below 0*| per ee&% defieietifc, mhile 0.4 to 1.5 for 

OoBt wes food* High K XemL might induce Mgy &a sad Ma -

deficiencies* 

S£nh* end Bsadhsw* (1961) stated that flt p and X com* 

touts were st • mwdsras in young twigs sad dooYossed with >• 

inorossteg sge of twigs* A w&rlced reduction lb ?f ooiitem*":? : ,;. ̂  

OorrospOBding to the sutuan flush w»e also observed. A definite 

increase in B content occurred in esrly spring. The c/K ratio 

wes low in youiig leaves just before inltiatl ~t* of the spring 



fluah an* bloasa* Th© C/N ratio wao highaat tn }«tob*r 

fluah followed by th« 4iily flush oad at a minimum In tha 

March flush in the oaao of Rami in rmd In tha May flash to 

Valiaieia late, taol wh end C« contents ofeooviA oa ineroao-

.tag. tread with inoroaE lag age of tho loaf though with awao 

iooroaoo during Sovotibof** Boeroasaa In K in HOTOS&OJ* ana ia 

P during th© %dato* souths woro prowimwd, Markad varlatlone 

is the composition of twigs of different growth fluahoa woro 

observed. P and K **ro hlgh»at in autuan flush and Ca woo 

highest in March flush, th* tumor flush hnd lntormeciiat* 

oonaentratl JHS of taooo ©la-wits. High. !4t aocoapasloo
1 by 

aod*r*to ^uastitioo of P» &t Ca a»4 Carbohydrates was * 

faveormblo for flowarlng and fruit s«t in awaot orango* 

bmole&m (1965) atatod that whsn Mb, in, B, Mo, Cu» 

aloiiO and all oixod togothot1 vsora appli«<l annually In a .-.' 

1 per oant iordoaiut aixfcur© sprey to 11 ya«r old Onahin ' 

Mandarin trees for throe yo*raf ln« stimulated pboto- .. 

aysthotic activityt inerosaad yield© and oontrolled irregular -

bearing* m stimulated aetabelie activity isod fronts inereaooi 

yield bat did not affoet the be&riRg habit of tho trees." 1 «n« 

Mo bad as unfnvoursbla of foot ott Metabolism* growth and fruit­

ing and no of foot oa rsriati « In the roeponsea to tho treat-

aant wore apparently d«e to differences la the availability of "' 

tha nutrient In the seH* 

Ishlhara ^t.ajj. (1965) studied tho Y. nutrition of 
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Sotauaa we*®m ®*d tfa# tHtortolitiom feotwoos $ and £ on 

tho growth, leaf wajalysl*, tro« analysis *ad fruit quality 

Thoy havo solaetod two FOOT old Sataaaa orango trooo la 

pots which mm tOftilisod with dtff©r«nt combination* of 

H and K taring ttaoc levels of nitrogos end foor lovola of 

K, H owBloftttoft* inprotod growth * whereas K applicationa 

hsd no 9ig&i£lB««iS offsets oc top growth, out auproesod toot 

growth, ifitragom fortt l iaati n̂ to&dod to raiaa loaf H *> 

corttant attd lowor lo&f . , E and a oofitoato whereaa K fortt~ 

lisati^n ln«r«* $«d tho ioof & and doorowod tho loaf Co aod 

I4g toatont* With an iftoroaso in K fert i l i sat ion, tho fruit 

rind boomto thick*r» laeroasod K application* rooultod In 

bottor fruit eolour, l«r®o fruit snd greater yield out «o« 

also associated with thicker rind* lowor total augera and 

higher c i tr ic sold content* Hatty apolicationa of Kt • 

«®o*ci«lly vhtn the rato of 1 appllod mo low, cauaod poor 

fruit colour, smeller fruit tad low yield, 

DoMollo and other* (196?) etudiod the l/$4g ratio in 

yourfg orostgo f loats . Throo aontha old plattt war* grown in '' 

nutrient eolutiyjia with factorial cotnbinetio s of Mg at . 

df k$ and 146 pps and K at 0,234 sad 70k pm* Foliar analyst* 

showed that at tho lowor t level , tho K uptake ifioroaaod 

by tho lowor rata of fig aad raditaod by high Hg# At high % 

lavol, tho rata*** of foot was roeordod. At t in lowor Mg lovel , 

tho lowor t«to «f I incroaood and high £ r«du«od Kg uptaka* 
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M the High ftg level, tho 1% iiptate wne inversely related 

to the 1 level* " Absorpti^rj of Ca HAS reduced with each 

rim in I l*»olf tot Mg only interfered with Ca uptake at 

high £ level* 

Knmmr sn4 BMagr* (1961) atittod that foliar epray 

of Qm6 pur ooat also sulphate reduced chlorosia, raleed the 

la content of the 100*0% but lowered »# ? and K oonteato* 

tpf*y».o>f oortaio other sdoro-autrlants alee reload too loaf 

^a level* "' 

Laoantiak&s, Jones* p-nd iiiabletan (1960) mentioned the 

influenee of soil application of 1$ F sad K on too adore* 

nutrient concentration, in Wejihlftgctft Msral orange loaves* 

the concentration of sa, Cu, Mn, 1 s»d Fa is WaoMngtoaa 

level or&ftgse leavee as offo«tt4 by soil apr-liaatione of 

uraa, urea phosphate, area potaoh and no fertiliser treat* 

atetste for 19 conaacativo roaro wore studied In long tarn 

orchard experiment, I n t nlen* iaoroaeed field and growth 

of the trees oyer the aback treataoat appreciably* oat the 

addition of phosphate or potash fertiliser wm oat effective 

In further Increaain.T yield and growth, Sflt.fl «as net . , 

affected slmi fioantly by soil appllestion of wm alone, 

area phosphate end area aotaeh aft ©oapared to the pu of the 

•oil frost the check treet«eat ?lot,3*3 Iba par troo par your 

of actual 1 from urea applied, ueuelly for 19 consecutive 

ye&rat significantly ijioroaoed ffci ana Ft eoneentratisn* In 



1° 

the loavea, whcroa* m$ Ou end 9 woro a tataffaotod tm 

compere td levcle found in tho la ;v«a of unfartiliaod 

torooa* Applied! >n #f f lb of p̂ Qj la addition to 3 lba 

•f » to tao troav «lgnlfleantly reduced the zn tod Cu con­

centration* IK tho lonwa* whoroaa D, B and Fo woro -

aaaf foc&od aa oosparod to lovol £bu»a la the laavus of 

tmtroatod trooo* fho addition of 1 lb of lf& £r©» pfttaoalua 

•ulphato to I lbs of S did not affoo* significantly fcao eon-

, eoatratioas 'o£ £»# $af Ma and B la tao loavaa oo a ottparod to 

lavels found la the total* of 1 troatod loavoa* 

Hayaann «ad Woraetifeari (1956) roportod that Inoro&aing 

application of ui«k acting H and P fortUlaora Kara rafloat-

od la iaoj^oaoing loaf M aad P oat did not effect yiolda or 

oxtoiKtil quality of fralt. fa *a«jty gratao* high yields of 

good quality fruit t#oro pradaoad with aodorato a* aad la*» 

fro^aoaa P application©. Although for mmy yoara ao £ dofiai* 

ancy «aa ovldaat* 1 aiaglo 1 applic»tio toadod to laoroaao 

loaf K» In oreherde yielding snail frtilta, taa ratio of Ca 

alaa ?'«A tondod to bo rolativoly high* la aH crotoa* loaf 

0a wns within th« opti-iUra raago *ad wa-a not oigaifieantly - -

laaroaaod by high soil 6a contents. Tao loavoa la tao boat 

grovea ©ontcined 0.200 par oamt • 0*02 par ooat Hg ooaperod 

with 0.176 per ©tut la grotos on oalearloaa aolla and 0.164 

par east la groves produwiiag aoarao fruit, Extoraal Mg 

deficiency aynpteia ware ao?oolat*4 with loot than 0*17 por 
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cent ImeS tig and «ven a m otnolotonfely with ratio bolow 

3»0 |MNT ton* #f Mg 1 100/Ca • X • Rg, flio lofivos of gro#o 

fruit «fM8 i i f f f m i from those of attmsgoofci orango troo* 

by eontaining lower N, P end E sad larger Co end Slg concon-

%Flffcfoao# 

Alio Alt® m4 llMM&hh (1955) ropertod the* folio? ooroy* 

of £»t ttet Copper tod Cobalt wore applied three t isos in a 

year to pineapple ©rang* tree en rough lenem whieh *ere grew* 

ing i:i a twidy loot! so i l of pt S»&» free vigour woe not 

affected, fruit a** e&s ineretsed by February eprays, June 

drop wa» deeroMOd by 4.5 per cent by 2s and Mn ond wee 

increaood by Cu, ?• end Co* f ie ld did not show any eigfiifi* 

©oat difference in the year M-lovinc application* bat tae 

erep in tho next reepended sine giving significantly higher 

yi«5ld. Fmft ^uslity mm proved by a l l sprays exeept Cu. 

Bprsy* ftfZte end Fe resulted in inpreved colour sm In higher 

density and non-redueiiiS asig&r in th« juica. 

Smith (1956) studied the relation of boron level to 

the production of fruit uality «f grope fruit end erejtgee* 

¥@rl*»6 ©ere* level* nave eeea applied to orange and gr*P* 

freit sinee t95t» fne treet?a*»t« novo not bad «®y f&voereole 

offocte o» growth or yield bat ttirre induced bUamwl Bearing 

in csrtsin y rs. In grope trait* the a i # e r B concentration* 

increased loaf eiee and offeeted Kv Co sad Kg eesee»trOti©»*> 

Similar efeaage* were sot apparent in erenge leave*. High boron 
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spplioatloa wm» associated with r*&ue®d Ma content la beth 

oranfo «md gr&#s fruit i«ey*«# Juic© content, citric acid 

find vitamin 0 ware ooasistontly lowered by high boron axcopt 

in fonplo ommgo which •hovod «o citric sold lose, 

Boeltink f%«aL»( 196m hm oooorrod that in ha*vy noiat 

doop •ell cttrut traoi ohoweit a positive affect to if applica­

tion, ffitroflon taanoriag iseroosod th© loaf content© of H* Kg 

find Cu una* rodnood phoapherous and potnoaiwa Contant. In 

eeeocd trial with trooa growing in a «aady clay layar abovo 

a Halting factor* tbo roopoiisot to nitrogen fertilisation v*a 

not «i«nifi«Rnt or wo* t*@ggtiire# la both oaaea, the P and I 

for!ili*8t.i<m %m4 ahown no raeponaae on fruit production, 

Binfhaa (196|) roportod tha relationship of phoephoroua 

to aiaro~i\utri«nta in Bonus* 'tomatoes and in Sour orange seed­

lings. Those plants wero grown undar controlled mnd culture 

oonditlocB, He ha* not ofaserved the i* induced 2a or Sm * 

deficiencies In any of tn* plants* tn citrus increasing ? 

reduced the loaf contact of Bt Cm» an msd Mo and inert*®**! 

that of 2a* la toamto* it rod»se4 the loaf content of Fot t'n 

ftui Mo and In o#«»s# 1% Isoroasod loaf Ma, In all e&sos, 

higher the sahstrots ? leirol* grootor was the m content of 

the roots*, 

Sponsor {1966) reported th*t application of Cu and F 

each at four levels i*ere made to pot grown Mandarin seedlings 

growing in mM* High ? !*»«&• (250 and 750 ops) r*#tssd the 
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uptolco of Cu and Ft* Exeooaivo oaotmto of Cu (100 to 250 

pjai) gmrkodly r^daoad tfeo uptake of p dooroaood yislda ana 

th* top root ratio and roottltod la stunted growth. Th* fo 

«arttont of lot tos and root® wro alt® diminished, 

Southor and Smith (1950) aoatiaaftd that tha data of 

ttta so i l snalysits shova thet soat aattajro Florida citrua 

groves hr̂ ve accuaal«t«d rolattvoly high ooaooatratioa of 

total Cu, im >3ju! P la tbo top will* In general, groToa 

of factod vitb iroa ohlerosis have h i#*r laral of thaso 

olastofita in tho soi l a»d a loner l e w ! of total Ft than 

healthy grovess, Pot atttdiaa indicate thet foliage chloroaia 

and abnormal root 4*r«l©p-u^t of eitroa seedling* eaa be 

AacUiaed by adding G& to grove so i l , particularly ttttea th* 

©oil ia acidic mi that the Cu levels required to produw 

zhz reooeaeea within th® range found ia soot affeeted grovee* 

Cu was found to be ansf M»e* aero potent i a producing iron 

ohioroeis of tb« foliage «ai toxio af feats in the leavea of 

thoeo eleneat® ia the top mil of mature gr-ovts on fcite average 

lower thaa the level of 0a, ffee evidence aoaileblo sti&geota 

that tho major factors affecting the iaaideafe of Fo @a&o#o«l* 

grovaa la ossooontro aoeaea&Jttloa of Cu ia the soil* Tho ajffeeta) 

of this in inten^lfiad by low off* 

^ableton, T.v„ and «?ea*jif !*«'• (1965) raportad that 

potaaolum dofieioaor symptoms found ia -tfte loavos and fruit of 

Lisbon Xmmm tree on Claoptra awdaria rootatoek aad old' " ';' 
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SwoJet tmsm tre© on sweet ©rang* rootetock ore describe. 

Visible syaptoas war* particularly eliminated in the fomor 

la about one y*ar by three sprays of JMGL «t 30 Ibii per 

100 gallons aftd considerately reduced in the letter within 

f| years by teroMeastiag et SO lbs per tree in two «*»«*» 

solve yoare# 

Xtfds and •jk&aote (1966) stated that optiaaa sai l pg 

for growth waa 6»23 to 7*25 to the eese of HH »H • KC1 

nutrition and 6,23 tie 7»f« in the ease of hH.^ • £30 . 
* 2 % 

HowsTer, when f§§ «tt was applied* growth «s* ouch the S U M 
3 

ill most of the plots exeept that of strongly acid soil* 

(nearly pH 4)• tegardleos of the p»# P^Oj and 10 i» the 

tree iner^esed with Its growth* However, MgO wee observed 

mere -e*U)dantly in HO «$f plots than in ' H,-H plots* With 

lowered ©oil p8f the total content of 0*0 decre^swi whereas 

tltfft of Kn increased evidently independent of growth, the 

absorption of I end Pyp^ in HB «•» plots wa promoted sore 
ffcy KgSO them ©r *»U 

Saksaot* and Okuchi (196?) studied the effect of 

physical »nd ehemicfil propertieo of soil on the growth of 

$%%mm® orsng* trees end on dtfforeiioee in the constituent 

of inorganic macro element in Satot»a orengc leaves growing 

on aix different sells* 

the leof ooateats varied nldely as follows J 

H * 2,7? - 1*4-9 90S* cont»F - 0«1>1 m 0,203 per cent, 

I * 1*13 to t.99 per aent# Qm * f*|7 to 3.7B per sent end 



Ug 0.254 %9 0.513 p«r cent. Tro*s on ««ndy aotlss afcsrad 

IOK 1 aad high % • tvi P, Xsaf *»tfc«%s# hm£ % wss low la 

tiroes on to l l rlah in «xstaii«a&l$ % aad low In *xc\&n$*» 

afcls Ca and >*g sappor&od tr««* avowing high loaf K cant*nfc#« 

^igwiilcant n«p itiv« tenttltfeiotui w*ro found b*two«a $ *nd 

%y & aad Ca and x and Mg oort^mts and poeitiva correlations 

b«t>MM F and g» Th6T« waj also ft t«md«ncy tow&rde n«gativ« 

eorrolati n between H amA F» ? and Hg and Ca and Mg* Hi&h 

l«af Ca, % «nd r mrm *Mpt«tlv«ly Msociatod with high 0*t 

Mg aad F in tha so i l , th# opposite we* true for &• 



 
 
 
 
 
 
 
 

 



GJUFfiit in 

Th* oixiaral nutrition atad? wsa undertaken on ton yaar 

•" eld. Ufhaftao mangi traea In th« uamuriftl, oxporlncnt at tho 

Ilogion&l Fruit Roaoareb station, •/•ngarla, Diotrict lataagiri* 

Prior lie planting tho land was fellow which was used 

Mr ft paat&rtf ami a© aantfritag ami ferti l isation wis prnetieod. 

Tfca sang® orchard ws* sXnittad i s th« jr«ar 1960 by tho 

us« of Inarched graft* sjwiood at 10*$ - x 10*5 »« 

Mango stonoo for raising stock plants mar* oolloatog 

froa Poahara varlaty at the Sanoa&khtiwi Fruit Eaqparljaont 

Statins, Poooa. ZII all* 400 ••ftdHags mam miand in -

Augnot, 1958. fh» nark @£ grs-ftlng nns <§o»o la August# 1959 

»n4 tfeo grafts imp* pr*pijp«4 fey Inarching th« bragohna of 

aalaatad tre* iio* 10 &t /'lot 2*0* 6 at the C ,n*3hkhind Trulfc 

'&3t$mrim®t Station* î â na* i'tiaao grafts wore uaod M «$ ir£» 

oontnl aatartal* while $m# g»ar4 wmm$ i^-afts vara ©btainod 

locally* 

Tangarla U*« along tha an«st at a ^ttarg oboya &.£*L* 

with a swan annual rainfall #£ 2,776 »*o. dlatributad sainly 

tluri»s «?uno to Sapta***** ffaâ  «££•«**. i s ooapurfttlrftly 1^««id 

and © ;u*fel« %H.th t«SKp*r»turo® rangingfrom 16 C* to 37 $• 

I6G* %» 100® ? . ) • 

T»n t o l l s are latarltto m*A porous. .fan' dopth of th« 
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soil ranges txm 150 to 1#0 mm* ondarlftld vlth latsrite 

roek. Topô j-r-phy eeaaisfs of ftntl* slop«» Tfa* soils ars 

highly acidic with a rang* of pH of |*7 to 4*9* 

S#tsils Qt tte Sxpsristnt and 
li^sriawntsJ. &»#ig*t (Fig* 1), 

, The «%p«rie«rit wsa laid out ts split plot eaufs&imdsd 

gstfig*} Kith 3 x 2 ssin treateeet coablnationB and «M» sub­

plot ooiabinetl ns baling In all 7* tytotosnfeu July one -

replication yas provided, 

Us* plot sis* t 21 .'!. x 21 N. 

®mm plot sis# t 31.5 H x 31.5 M« 

A sorauon gtaard lint b«twee*i two net plots i s provided, 

S&sh *r*&tes»t couaiflta of four #xp#riasatsl trees. 

lert i l l ssr 

?hof3phon>as 

9 

quantity in k£,/trse 

0*0 

0,66 

0.45 

o#90 
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ffiftffegsn 

f.f*M* 

ftpwitwmt* ($mM) 
ills MM* uantity in kg»/fcr*« 

K1 * • * 0»68 

Mt * * * 1*3$ 

F 
0 * * * 0*9 

F • • * 45*5 

hare 3$ oomblmstlons forming th* satin 

w&afe wmm, rttudmalgit in »*ch biook, 

'«*• two lavtls. of lifflw split up in mmh tub block t 

S*d ••• 9*0 k£. of Has p#r tr*e. 

L. . , . Quantity »ufflciert to 1 brtnp tat pfi ®f ttw «oil 
• • • ©#$# 

lht loyftusfc plswi 1» u\mm in Fig* 1 • 

D«t«ils mi spplieatimj of tr<M* taints. 

Th« &**• in the oxp%rla«it wr». #f «lx y«ar« ftf* i s 

th# y**r 1965, wtt*» tho 4itftaf«ntJj& tvwatMBt* w*r« »t«rt«d. 

However| «s tha trass v®r« not full)* crown, the- admit <Ioa« was 

not givea but »scller doves according to ©g« of %h* t*tes 

glv«n as p«er *£&» following »«1S@4II3.@ t 
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Source of f t r t iXiMr* 

K t Aawouiua «uXph«t« througk&ii* the y«&r 

r t Bonarcssl • 1965 

F t 3up@r phosphate 1966 and 1967 

P t %mk phoaphf^ 1963- ««t4. 1969 * 

ft 1 Ss&pfeafe* of pofeaaft «l»r#ii^w«* 
the y»ar 

Soil «noly,ii« 

th« soi l 0«tpX«? from a l l the plat® wr« taken i s my9 

1969 tart thay war« analysed separately for th« major nutrisr.fca 

a* well m £»r B©«hani©iii analysis t© d$$extiift* tb» phyeioel 

eondition. 

Leaf analyst* 

1) Sap l ing t^chni ue t 

T* secure accurate r e su l t s , th* 1*@Y9» **§r* ealectad 

fm& shoots spread a l l omn* the tr®# and lss« leaf whieh wee 

$WX> d o s e W t i » f ru i t van toota for tmalyaia. About 20 eiiCh 

laaip@a v©r«s *aap&*4 for «scJs fcr#ate*iifc a t &anr##fe tJUia in nay* 

7h# iM^pl#@ vt r* also tfma in, B»v«»&«r» 1969 pr ior to 

fLraerlut fran att t ts* le«v#a froia th* apical portion of faatttr* 

i t ) PrtMtvtit^MRt i 

fb@ lanires sffeor o?H«etJ*ft t«w* nmpp*d 1B brows p®P*r 
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bag* esadt twrpigtst tc the lAtetotovy* Tho leases were WftBhit 

i s wat«y find theft wiped ©ff with neist muolia cloth and kept 

in w m ftr dxyiag *»r abeot 24 ho*r« «t $0° to 95* C* they 

w»re then ground in isortU with pestle and kept in air tight 

m^m e ol»urM t f t t l«u 

i l l ) Svttattafes t 

K«tia«ti0M «ere asade for the following iaaj$r and cdoer 

iSftJtor. [\JBor 

Sitragea Iron 

Phoaphoroun Otppir 

fdtanltn B»*m ami 

CfdeiUK and HengJtneee 

MejpMvlui 

iv) Procedure * 

For o«timatio s @f @aj»r elemental th* fallowing jaettied 

»f «aaalr»i« gi**n t>y R«C* t4ada«r (1944) wr t used* 

Ali-ot mm prej*a**d *y talcing 100 ng. of the dry powder*-
A. 

ed leaf ennf&ee by digesting with eeaftenfcrtrfeed aulphurlo acid 

and 3d per eent hydrog«n periaxide until i t b©e**e colourless. 

Ifeltaae w*j- ssa4@ to 100 cue. and stored i» dark bottles* -

:>*fcera±nntiott of Nitrogen 

10 *tl e£ eUL̂ aafc was wmsfeired t© 50 al voloastrte 

flaisk, 2 ml of %*$ § sodioa tydvoiidft «sd fad of 10 per 

file:///JBor


$i 

$•»* oo4iua silioats *®w m&m «*t *olwft© ma ctade up to 

50 »a» : 5 «1 of this oli^uM mm tnmstmmrt t# eolorlaotsr 
tttfca, four drops of Bo»«lot*« n^gaat w»s ft&gwl and sllowod 

•, .."'' t© astead for * « w a l atimtto* end thon the reading was tskoc 

,.. ,v., m% colaria»**r by using blu« fUfcor H#, 49» 

10a l of tft* parioxido dlg«st«d ar.t«i*lal wm %9Wm» 

forced to 50 ml voltasetric flfttkg a*5 al of 2.5 % M«0H 

OJtii 2 *»U ©f amentum rtsolybdate w*r« ftddoi. nad voltase a&d* 

to aa*fc» ; two drop* of otanout? ehlftfifto solution v t n addod 

and »lx*d well and vms allowed to *ta»d for a mtmtt* to doto** 

lop aftjetntM blue sjoloar. Th« raadin • t*as tak»n on 5 »1. -

t l i ioot using gr#«m filter »o. 54» Stasdoi* ewrve « M pro* 

porod by taking aaoloj* gtoj* potaoaiiaa B^ragoa phosphate. 

fofeeooliai 

It «** d«t«r©i«od fey the turbidity motfeod baaod on tbo 

|WO*ipl1»*lo» of poAtoota «* tha oobslt altrat? ia s finely 

auepandad fortu 

5 nl of tho parioxid* digested material was tak<m in ajs 

Erl»MB«y«r flask, on* drop of aottayl rod ir;4icatore *M ftddod* 

t ie oolutlvG «*$ nautraliaod If saturated oodles carbonate *M" 

ooilo4 for oovo»i aHatitoo t® expel ammmMm I t m* ooolcd end 

transferror with minimmn waebinga# ao that, fcha final volaatf 

did not osoood 6 wl ia «oio*£o*til« tuba, Two drop* of 6 i HG1 
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war* addad to n&itrallm *m*m oodiutt carbonate, • 0»5 m 

of aodiua ultrata crystals ware add©d and diaaolved by 

afeakiftg 4 a l of 95 por «a»* alcohol raised proparly and 

w l i n e mada up to 10 a l # 0.17 gn of «*y powderad aodfcia 

eobftlti nitrete wm addad, ikk*n woU *nd raading m t - >•* 

takan after tan nlmitoa Ming a rail f i l t e r , Standard 

ctirve mm psrapuroi. by uniag fotaaaltts chloride spd pw* 

oaittaga warkod out. 

8ffaotKtaati'ai of .Coloiiai 

TurbidiKetrlo method bsaod upon tho praaipitaticm of 

calcium as am oxalate | a the finely suspended ttato use 

used $ ELL s l i not wan transferred to colarirafttrie tub*. 

0*12 gra of oodlua oarbon&ta powder we* used to nemtraliae 

the solution partially* t ml of ftasaoeola roagaitt w&« 

added, fading «a® rooovdocL for reagent £»laak 0,1 g» of 

ana@iilt»i oxalate uaa added, shaken wall ana after tan 

zaiautea ra&din^ was tuSsoa on oolortaoter by ualfii green 

f i l t e r . Standard curve *aa pf*pore)d by taking aaalar grade 

o&lalust attlortde m& peroatitagee were worked out. 

nsteradantion of Hagnealan 

This method la a modificntian of the coloriaetric 

t i tan f alloWf proeedara of Q&llun in which $ ml aliquot was 

transferred to eolorlraatric tube, 1 ml of 4 P*r cent hydro-

xyl&mlne hydrochlorlie ^olatio mm added and 10 drops of 
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t i tan yallav mm *$«*»## w&m& wall mm than I «1 *i 

40 par aa&t *'a0!5 solution addad and misad mail, aaolarf to ' 

209 C. i s water « d vaafting wse tekaa by tartag graan -tHtor-

Po. 54 flffcatfcaii !»• 54). Standard tajr*» w&a prapara* ay 

taking aaalar graA» -ttagaaaiaiii sulphate and ta* paraant?ge« 

wars worked out • 

Micro-mjferlent* 

Rigid pronation* wart eb#«rw* to avaid contafldaa* .... 

tion in ttaa d^terataatioii of trace al«a«»ta* Gaaaar tougu**, 

copper wetar bath and iron stand «*£* s t r ic t ly axaludad aod 

vara r«pls«*d by «t&inl«ae etaal tongues, alluadaiia vat** 

bath and waotifm ataads t*aaa«tlval3r* Highly pure grade U#*U) 

raegents (B#2«l« or £• tsagakl iff** apperstue ana* glaaa * 

radletillad watar mm «*a4» Baeaapt H»r boron, wat axidation 

mftthod v»c u$ed. fha alassaiit® vara asfcleatad colorifciestri-

c«lly using Hat Sumaar&on photo alaatrfa, ooleriraatar. 

Far vat digestion, ttsa amifilaa war* further drlad a t 

105° 0, tc 110* €• for ana hour* f gm ©acspl* *a« trans/err-

ad to Kjeldshl*a a£«ra«4i§aatl0fi flaak. 

A aiero*diga«tlon saethod with sulphuric, ni t r ic and 

p«rahlorlc aeid was fallows* t, Tha aampla in i digaatad with 

t% a l . of n i t r i c , 4 a l of p« chloric i a d S a l d f aulphurlc 

acid, f i rs t ly an low £Mma t i l l tha &mm Worn fiaaaa a t 

ni t r ic acid am&rta&* than tfea flask mm raaairad far fiYa 
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miautaa* The digestion waa «onti*m«sd an Lew flaaa t i l l tha 

whit© fun** app#r,r**d» The process ms f»th«r continued far 

15 aiautaa m& the flaao was turned to fall for two adnata*, 

alam dt^o*tljn naa complete, the liquid fee@si3@ eolourlesa* 

finally, value® mm wa&m to 100 ml with hot water sua stored 

in bottiaa. 

Deftanaiiî tl -n of Iron 

For this &athod, lb* potassium tlxio*cynata laethod 

(i>ip*rf 1951) warn uaod. Id al of %km tri~aeid axtract waa 

tPanafarr^ to a aaparatory fann©l. ono drop of nitric aeid 

w&a added f $f ml of tho nfttar and 10 ml of J*ayl aleohol 

was added accurately. Tmii $ a l @f pot&aaiun thioaynata 

(20 p«r cant) its* added and this funnel na* shaken vigetfreuoly 

to extract tke ferric thioeynat* into aeiyi alcohol pbaee. 

Vfce*Y tba aup«r iV̂ Ĉ -nr ^ i Aleohol layer waa clesr* 4% mm 

tranfifarrad to colortm^trle tub* and the reading uss fcftfeea 

oft eolorieet*** ueins: green fi lter tiev 94 (Vrstten H»» £4N 

Standard curve wee p î̂ -r«d. by taking finaler grudft 

ferrous sulphate, 

Det*rEiination of Copper (Pipert 1951) 

5 ail al l aot of the tjriUaetd digest mis transferred 

to f00 EJ! beaker, 3 gss of citric field nsm addad, dissolved 

and a piaeo of litmus pmptr (red) *** addad* fhm t t 1 

aaaoiJia aolutlon mm added t i l l the content of oeaieer w«a Jtfat 
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•HwlAao, After oiling 70 ml of mtzr, too eoctocts woro 

**onoforrod to oopar»tO*y fmtv*l. To t i e £tmzt*l» 10 •& of 

0*25 por OoRt solution of ooditos diethyl dithio ooffeftR&to 

WMI nAdod. f® the* funnel» 5 ml of «f.rb<jn t»tara afclorld* 

(C6l») was poured and shaken voll» Tito yellow colour woo 

«x§**6to4 in 25 a l wliagotrlo flask* fhio wo* rep*«tod t i l l 

no yoXlow colour could develop, Th* tolaseo was a&ds to -

25 «1 ana roadlug ws* rooonied on eolortiaotor tor uaia^ olu» 

fUfcor (vmton No. 49). 

Monpatooo 

Th« matted givoa by Fioer (1951) «oo oood* 5 «1 aliquot 

of tho tri-aoid wm evaporated on noter b«th la a a l l i es diah. 

10 a l of 1 t 1 aulphurie sold «ao «4dod to th« dieh and ogftlo 

teft <pa votor both for 19 to 15 «iis«to»» Th«n tht t i l i e o dioti.; 

WHS troaafowod to send bath t i l l whit© fuaoo ftp$oa?o4* I t 

was cooled ond 2 ial of orlbo phosphoric acid and a pincli of 

potaooitiR ?fcri03&da war* *ddod» 4ftor Hiding OOBO *afcor# tha 

dish mo kept o» votor oath for half on hour t i l l th« dovolOfx* 

»ost of pink oolOttr* The dlon wis roaovci, coolod aod tba 

oooamatotit lipoid troaoforroi to 100 a l tolaaotrio flask, 

volaao sunlo to nark end roading t«o taken using grooo f i l tor 

9»».5a* 

loron 

Boron HOB ootlamtod by camin method ao ontliood by John 
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t p t l ptaftt #ao$2* mis woighod and t*ma«forrod ts© * . 

•ilio© dl«h» To t t , 0«2 e» *f f«l*iUMM» Wftft odd»d m& 

Blx&4 vail , t&nitod *oll on a taw* eoolod and iaoi*t*n*i 

with nator ooverod with weteh glosa, 6 «l of 6 H hydro­

chloric ucid net infcrodtaood %». mako tfeo solution strongly 

aotdio* The dish wno fetffc OR ths hot water both for about 

half an hour, filtered uud velwm mOm te 50 al* 

2 ral of tin* absva filtrate *H8 %ak«& In a boron tr— 

poalcsl fXcsk, tx>t> drops of watar and 10 ml of poro eongw** 

tretod sulphuric acid (%• «r# U84) wtaw addod, ooolod eaaA 

10 sal of earsds solution addod, wl»d well m& allowed to 

stand for 41 slmitoa for colour dtvotafcsetit* fho ro&dlftg usg 

yooontod on ©olorlmot«r uelng 600 an r*d filter* 

Soil Analysis 

l»hy»ieal Proportion of Soil, 

1) Moi**ur* t 

I t was ootlaatod by daiiydratlng 5 ga of tin ooil at 

10| C, in an OYOH for oix h©s*rs end the p*r««mtag« «** vorkod 

out by loss to weight. 

2} Koohanieal Analyst* t 

It wa« mreim #*t by Boabor nothod outlinod by fipnr 
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Tba Ingrgdlantu astiaiated mm rears* a*®&9 fin* 

•and, s i l t and cl ,y, 

10 8» of ths soil waa trestad with hydro gan parlo-

adda (6 par «sBt) for destroying ©jfgtuiia ®att®r» It was 

traaiad with 2 » hydrochloric ee£d« Th* eoorst aand, Una 

©ant, ai l t and clay vara ©stirmted fey pawing through 70 am 

•iav* affcar aa4iaj«Ktatl«)n» 

Chamieal tealyaia 

1) Total iiitro««3? t 

The total nitrogen *&$ aatiaatad by ; jeldnhl'a oatfcod 

given oy Fiper (1951}« 

2) Available phosphorous t 

Th«s nottod outlined by Bray ; ansaonluea aalphata baffer 

itathod) wm used. 

3) AvallAttU Xg0 t 

Available fcgO was d«ta«@ii&ad by V.LK and Troug (1934) 

sothod using naotrftl ar̂ aoniua atatato aa aa axtraeta&t. Tha 

raadinga wera raeordad f roa tJia axtravt an Parkin &laia falaa 

4) Ssofaaugaabla e^lciun And aagnaaiiA t •- .... 
Eatlitatad by othyl«me dtaaftaa tartra aoetic aaid titra-

ti®s inathod* 

5) pH x pH was aaaattrad by Botkam** pH aatar* 

The statistical methods omployad war* aa auggattad by 

Sox and Goelifiyaa C19S?I# 
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Cite** 

fm «*t» of iwoooM p&imto (Cltraa aingnaia, OofeoeJt) 

wn$. polooted on* «s'Oh la oMtlnlttft condition and apper^itiy 

fcaaHhy ftaos* 

Six troaa woro nood In oMdi ««.e« ffco healthy traea 

were s«laetad frm it «altiirat@#*s fam at Shad-CMvapur 

(Pooaa) and %h$ doeliaiag trots from a private garden in 

Fooaa wara naad* 
1 H t iriM «wr» glvom fswrtilia«r tyaatooafto MI folldus 

I s Oa%& tltO gtWS p̂i I 

1) Zitrogm • phaapboromc • Potassium 

2) litftgoa • Phaapborou® 

2) Nitrogen alsm@ 

la addition, two sac»r« trooa in th« healthy group w*ra 

used as ooataol* Tbs trooo irooaivtd tfta ncrml ouitirstora* 

mfmwrial tra&triaata oonoistiag of ap«Ucatian of form y«jrd 

aa&tiro* 

fho «*»& use divided Into t!n*o blocks in afiea of 

dacliaing tvoso and four bleaks in ea«* of healthy trass. 

Each block consists of two %**#»• 

R WJS appliad at tha rata of 0.45 Kg P«r plant* 50 par 

«*nt of naieh mm givan as urea and tha rosining in tha fom 

of - : 3uphali», a wmplm fait i l izer aont&ining 9 and P la tho 

pro;ortion of 20 t W9 

Tba phaephoroua west appJUad at tfeo rat© of 0#22 kg por 
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p%r plcnt as Suph&la end pot*i»sium wm applied at t£» reto 

Of $*tl % per p&oaft ia fchs fena of sulphate of potaoh, 

ffeo control troatesent ooasisted of the dose normally 

gi?«s by the cultivator*t ^ . j | , 15 kgf of F#I*f4# per j>l*st« 

The deooii nor* applied twice In J^nosry and June, 19&9« 

In addition to ths sbove trwetxs-snts, foliar application at 

d m cod micro nutrients M I oiiporiapoood on deoliaing troeo* 

Tfeo oprayo inn*« given oo defcoilod below t 

1) EiJK solphate • • 2#25 fcg* 
2) Qoppor sulphate * • 0*41 kg* 

3) ffapk*i}£w aulpfast**. f#3^ kg! 

4) fOWFOOO sulphate • * 1.76 kg© 

5) Boric acid » • @»45 feg» 

6) ttroo * • 4,50 fcgo 

7) ISmm # • ™ " j& jp ^^wP^^ 

S> Water # • 460 l i tres 

The above spray m* «l«tm m*h BOKth froo Fooroftry ffof 

to Juoe 196v, 

Soil ©«s*ol«e «*** oolloetod la the Month of £*oeaoerf 

t96a (!•«,• prior to the aprlleati n of forMMoor* and * 

•prays) ffroa the roetsone of the treee to the depth of about 

60 «BSO« The oiMsplos mro ooHoetod with the help of screw 

<ojagar from both the gardes** they were dried wider ohede 
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®**a ground in swtar with paatl* *»d atarad ia bot$£•*$ 

For aetiaatisn, th» Qlaan*a aalarfcsatria nat&od 

CflUaH ££*&« ^914) was ttfad* 

Laaf ^aalyata 

1) Sampling t^chni^ua t 

?*otur«d laairaa of *bo*t 3 t » J ©aatba* ©Id froa all 

round the tre* crown witlda 3 to 6* fros groand leval -wara 

«allaa*a4 bifcmm 7»30 to 1U30 A«:-i. in apaetally prapfirad 

brown a&par bags, toung and wary old l*av*» as paaagaisad 

by faal, appaaafffina* and tatfturs wara «jccl«d«d as wall ac tha 

laevao infaefcad by inseata* tapUttg.iaM «arrla4 *«* ragajpdU 

lava of Xaaf ayssptoaja saait a* /settling, ysllawing ate. * 

?atiola« vara i»elud*d ia fcfca «aaf4«a and vara trtattd a&oag 

witb bifida as mm unit. About $0 to 15 laavaa wara collaatad 

£rmx aaoh spaa* 

2) SaapHaf interval t 

Th© 2a**aa war* sampled prior to traataient ic De««*«b«r •• 

1966, *md airary tvo smiths from April to August 1969# 

1} Tr«ata«nt to laavaa t 

SiMilar MttlM a* praaaribed fy& aasga ma adapted. 

4) Estimation i 

Following aajor end minor alamanta vara aatiiaafcad l 
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I&lrogcfi Xvaa 

Caleiaa Goppar 

Thu methods us*d far «aftftafttia& of aacro anri aloro 

•laments <mm the asms itserlfead for nmsgo* 
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*) Kutrl«nt timtm of t te tr©*8 tn Mango manorial 

Th« 4A$@ in «*f@*d td nutrlmX tioaont statu* of th# • 

troo« undor mmmrial oi^oriaonf st 7«n :̂iirla io prooontod end 

dleeuaood hora undor t 

IfltiQ&eii appli cstion 

1) &f£t«t of aitrogon ap&loftttei on 
*&• upt&fco of nitrons 

rnjffl tho d*to In tmim 1#4* i% i» oboorvod that tfa# 

ao&a nitstsson parc«ntag«s la th* l$&v«a &*•# not tiff«r*& 

duo to differing lorcls of r/ltrogen applications in th« lo*f 

sample* eoll*ctod In Mar *$&9* BwarWi i» t&* JU*f aaia|ai*« 

eollactod 1» !**«»»$? 1969 «* •MH fmsa the data in Toblo U10# 

tho io*f .ft ststuc has oiiaiiftoaatly iaeroosoA Kith tb« inoroaa-

•d applications of nltrogfesoua fftrtilisor. 1.56 kg N doom 

hiis rooorded t*1Q por cent loaf I as agsinst 1*9t P«r «r«at at 

0.6S kg S application. 

Tho loaf I atatua to •fMriLdarafely lowor la oaaploa 

coil«eWi l a Hay ttesa. in thoo« »s»pl®d In Nov*afeor 1969. 

t i t Sffect of nitrogen, applications on 
tho uptsk© of ©thor major nutrient* t 

Th« data in Tobias *#4f 3*4. k.k mi 5*4 thow thnt tho 
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autri*xit status la vsssset *»£ Pt I# Ca sad % has not bsaa 

iafluonood *lf̂ Bift©©RtXjr dm* to iif,^«fi»g. Isvala Of S spoil-

sation during Hsjr 1969. Hsvsvar, ths £ statu* bis ststotoa* 

t i s l ly inera&sad and Ca status BubataatiaUy dssrssasd with 

kighsr nitrogaa appliaatioiu I t i s warn fto* ths data in 

Tables 2*10, 3.10» 4*10 snd.5»10'iitet in UovaaJbsr 1969 ths 

ttpt&ko of P, K and 6s ass beisn iufXuanesd sisftificsntly by 

ths varying U larsls oX sppUe&tion, wfcils ths Xsaf % 

Status has not differs* si^iileantly* 

ffes Isaf F content has i»«***«sd significantly with 

insrsassd dsssa #f !l application, fh* highaat uptaka of f> 

.is obsarved at 1*36 kg ft appUsati^* Hs>yror» i t Is obasrf* 

ad that ths leaf P status is® dscsraassd as «o*par*d to i t s 

ststas i s Key. 

It i s sis® obaarvad thet the laaf I sontoat has dsiraaa* 

sd •fcsji&tlaant&y with tswsro^ad l»m% of » appliaatiww Ths 

laaf I contest i s shserfsd to to lousr at ths higfcar laral of 

I! application* 'Ths I sontoat of ths toots* hss daorsasad in 

fioYttsbar in esopcriaon to leaf I status in Kay 1969. 

Ths tosf 0s ssntant i s hlghar at 1«|d feg H laval, whils 

i t i s lowsr st 0#&S kg K applisatior, St stsmt that tha Isaf 

da eontant has incraassd at the highar doss of 8 during Novaabar 

196y. Furthar, ths lsaf Ca status i s mmk hi^hsr in tofsshs* 

than in Msy» 
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loaf u atatao, i t U oaaarva* aha* th© loaf aaaplaa ©olloot-

•d daring Kay cont«ln@<i loo* Mf than that of Sovoa&or aa»ploa» 

i l l ) £ff©ot of litan&foa Appliestl Jn on 
the uptake of sigro^iifrrlento 3 

fkm data i» Tobloa 6,4 t 4*10t 7.4» 7*10, &«4» M<* MK 

f«4> 9* tO i n d i c i a that during May aaa iioveabar 1969 sttapaas» 

fcho ag&ako of varlaas aiaor aloaeata suaa «o «opp«r. Iron, 

boron and manganese aaa not b«*i influaacod slgnifioantly etao 

to differing lairola of H applioatloite. Hovevar, taa Cu and 

Ite atatua aaa incrasaod eubaunttslly l a taa proaanoa of al^har 

I . 

I t i s ooaorwad tfest taa J*af mi and 19ft atatao i* al^har 

in KoTombar aaraplas tbaja In Hay, walla lo*f Ft and 9 atata* 

iff lowor In Novsrabar tfcaa la Key, 

Uptake of nitrogen 

Fmi taa aiaalftciiat roaulte aatalaad in rotpoot of N 

•on oat of loavoo, i t la avtdaa* t i e * taa loaf M aaa Incroaa-

o4 with higgler doaa of nitrogenous ftrtlliftara Thooo abatf* 

vatloaa agree %dLth tboao reported by Son* Soy sad £• (191*7} 

lamsago, aaith aad Kftoauaarm (1962) In gr&po fruit , Janaa 

and r—tolotaa (1965) l a Washington Ratal or&ago, who aaaartad 

taat whan aitrog*n applications worn inoroaaod, taa uptake of 

K also incroaaod* 

ftta paraaoat aaparlaant l a eoadaotod on taa latorit ic 

aoils which ar* poraaa *ad botiag a very low pi# Taa data 
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la mmpov* *f QhmU&i mmmt*mt&® of tho miX {stem $M 
Appendix X) show* tho* tho mils mm fairly woU euppliod 

*lth *itre«o» but duo to to* fci#'tilttHOi of abdttt 2,77* 

an* per eimun *md porooa nature of *«r±l«f tho aotrlosta 

ar« liable to leach hooYily beyond tho root aoao of tho 

plants. In tho eirctuut^noost i&eroo«od Application of 

H eppoars to htf?» panaltted b»tt«r uptnko of tho alemont. 

Tho significant higher uptake* of f} during Sovosbor 

$969 M eospmrod to uptake In Hoy 196f oooxs to bo loslctl 

Inaasuchae tho fortilitoro wo*» *»pli«d in 5«pt**b«rt 4»jfc# 

jost two awnths prior to tho ootapllug of loavoo i s amishor 

1949. 

It i s mil kmm th»t nitrogan i t rooponsibl* for logo* 

tatlvo growth *M .growth of fruits. It la also roquinsd i» 

"' sde^uato w a t l t l o o for fruit bud differentiation, Tho * 

-• aitrogoii oppliod in SoptoialMir ooomo to h»v« had bonofieifd 

offost in fruit bud formation osd also oooiso to hove boom 

otillBOd la too prodiwtioi, of vogotatlw ohooto during tho 

0et&bor*ld¥ottbor ported* fhadalo and Sfewaat (1969) fern 

tfoportoi-' that Alph*msK> mmm tiroes «nd«r foftgtsrla condition* 

- ©sica «wdj«SB v«get^tlV0 grotrth In Ootob*r^ev«ab»r period. 

Bo*idoat the 1 also BOOHS to h«*o boon mood for tho dot l̂opmont 

of fruit oo thftt in M*y# tho 1 content of tho trooo soon* to 

havo boon doplotod by thii as«go« It io9 thoroforo, statural 

...,,to **poo* « Ifttwr It otfttisa la May. Similar rooalto woro •. 
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obt«l&*d bf lUm £|«£a»Cl9&f)i lint obaorvad toeronasd 

loaf K during wlator aontko md daeroaood X«vel In spring 

and stsas*r flush In Alpfaaas© m* ?®irt w i e t i o s of auutuo* 

The leaf H status ra&gos from 1.70 to 1#7l par cast 

in May and U91 to 2.10 par sots* loaf K In November. Tba 

obserYad mlvm of ioaf 19 totstefit in Kir *nd Novembor art 

ttigbor tfcaa 1.54 per ©out loaf If reported by Saith snd 

Sender (1947). Toun #̂ Koo and Minor (t96D hi** obsorrod 

f,£5 par oant loaf 1 «s optimal a»4 So* i&.jk (1947) an** 

roportad 1»62 pgr caat loaf S* It appoaro froa tho sbovo 

that loaf K statu* appoare to bo opticas* for Alphas** eumgo 

under leaal ccmattioas @*om «% lower iovele of application 

for nitrogaootts fertiliser* 

. Shi* i s smpportod by - tho porforaiaiieo of troos la 

rospoov of growth and fruiting. Xhs data prsaantsd In • 

Appendix 111 iwaal* that there aro no ai&nificfint dlfforofi** 

batwoon the two lovols of H employ-ad. I t , th*raf©r*# appoars 

that th* lowor lava! of S Is qnita ado t̂tato* 

Uptake of l%o*phor*tt* 

th« «ignifiosnt inera^sa obtaiitod in rospoot of I1 

oemtent of Isf y®a In th* iroooiioo of higher lavals of nitre* 

lotion* fartilisar show* that Xmf V i s asaoeiatod with tho 

ttptak* of nitron«s. Tboao ofesorratiorjis sr* i s agroacant with 

thoa* of &esbl*ton ££«£»,* (1956) who obtained incr»ft*»4 loaf P 
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eontont -with increasing: dosos of nitrogenous fertiliser in 

Avocedo* Uvfmmm and HtTtMMrg 11956) ha** also obtained 

olraiXsr results in sltrtis* It is ©oeerYed that the loaf F 

eontant is high in the |*af s@»f4es collected in May 1969 

than In leaf eieif&ee collected tit iovessher tf69« This is 

to bo exeeeted since phoa??hatlc fertilisers added to the 

soils got eonterted into sax* eeitplex forsss and are not 

sads readily airnilabie to slants and they are absorbed 

slowly. It, therefor©, appears that the phoephstlc ferti­

lise* « applied in Septan*** f©4i might haw hoes built up 

slowly in the plants which has reflected in high leaf F 

status in May 19694 As a,-*Inst this in Movember 1969, a* the 

phosphatie fertiliser w a applied Just two sionths prior to 

3-uaplin&, it would be reasonable to asswse that the els&ient 

mm not readily absorbed by the plants and heats the low P 

states Is. t-iovcj-ber sepias. 

Uptake of Potassium 

It is evident from ths significant results obtained Is 

vespeet of E status nt different levels of ** application that 

ths loaf £ has deeretised signifleiiatly with higher does of M 

SjppliSStlTCS* 

Similar decrease in leaf I with iaareased application of 

8 uss observed by Looksrd and Aseaaning (1964} in Caeao, Smith 

sad Rassmssan (196?) in pmpe fruit and Kuaashiro (1965) in psar 



68 

It i s aloo quit* prob*bl« that dua to higher uptaka of 

Oft with iaoroaaad appUiftftlon of t* tho lo*f K CORtOHt sight 

iwto boos 4oppoo*o<t duo to o*ita®atiiatio offooto botwooa E and 
Ct . 

Fudgo if945) ho« poportod that in citrus tho loaf I 

oontoat ws strongly doprooood by Galcina, 

Froo th« rooulti# i t le soon that tho loaf S atctus In 

higher in May thaa in Hovositor f 969» Thio a«y bo duo to tho 

Slow availability of K, 

fho potftshie fortillsoro aro not rapidly aboorbod by tho 

plant* du» to th®lr oooplex forcing ttatojro with soil partiolaa 

and, thoroforo* thoy «ro olowly toko® up by tho pleat*. 

ffelft aay axplain tho high K contact in loaves in May aa 

eootparod to io^onbor 1969. 

tfjjfcska of 8 a l « t i » 

Tho obaorvad inotoaoo in Co with iaovoaood dooo of 

fiitrogan to in oooordance with tho roport of Sooftiak £&*£&• 

(19*2) who obtainad tooroaoteg loaf ©a eoatoot with ino**a#» 

In* aopliflfciior-a of »tt*Offot* in citrua. 

It i s ooom Iron tho datu in Tab la 4.10 that tharo i» m 

iaofoaaod uptak« of &a in liming trtotrfoitt and that tho tafrooo* 

od doso of H al©m hao rooultod in bottor uptek© of Ca. It 

would thus appoar that tho aptako of Ca in aoaootatod with tho 

uptake of M. 
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Uptake of ©fcisur ele»«fite 

1% t» ohoorvod f*OK th* non-significant dif feronco* la 

r««p«et of otfior elmoBttf both aa jar and atlcor, that 1ft tho 

prosimoo of differing lavols of » application end K upt»ko, 

tho uptake) of tha«« oloso&t® la net affected by the I? statso, 

Howaver, It 1« observed that tho Uof On and Mat contenta iurro 

ittaroaaed otihetaatiioajr with hi«hor dono of K:. I t 1* probable 

that the lefif ft content a&ghfc k&ve bo*.& In som* oort of * 

ooeociatlcm with Ma and Cu* As the loaf H atatue has ijacreaaed 

In iteYmber, tho loaf 3 «ni f« have dooro&sod where** whom the 

l#af *• i s Mfcy la lower the loaf y« and H contents sre eli&htljr 

^^w^e^B*^^^e^e ^^ 

The Imf 0a aad P hss increaaed with higher loaf X» 

Thlt high Imt 0a &ad F at higher leaf if levela might here 

dapireeeed the uptake of 1 and ?o» 

Chapssa (1961} has rofNtrtod low leaf $ along with other 

olenonto due 'to high P oontoat* StoJlarly, Bingham (1963) hen 

aleo repoytdd low 9 with high leaf P In citrus l«jofeooa (1963) 

h*v» reported low B due to •ftloliM sitrato application I s 

apple* 

ffcoophorotie Application 

a) Sffoot of phoaphoroua applio&tioa on the 
ttptska of phospmroua t 

Tim perusal of too data in Table 2,2 Attorn that the 

differenced In tho me&a phosphorous content l a the leave* due 

to varioua levels of ? U not sipjlfleant 1» tho loaf oaaploo 
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eoilest*d daring Msf 1969, Howmir, I* is ee«m fro® the 

data in fable 2*a that In the leaf samples collected in 

Bwstoer f 969# tho aeon phoephoroaa pareentsgea due to 

variona levels ©f P apoMoattea are significant. 1.36 k£ P 

troatttest has i*eoer4*& stgnlficmtly aero upv^ke of ? than 

0*68 kg P treataont «id Ho J> tr»«tr.a*t. In the anise manner, 

0*68 kg t amplication hae recorded significantly sore P etatua 

over 0.0 leg 9 treatment* Thus, it appear* that the leaf P 

eontant ha* i«cr«aaed in linear order with inereaaed P «ppli*> 

aation. 

the leaf F content is obaenrsd to he higher in May 

smaplea than ia Sfovo»h#r apples* 

b) Uffeet of phosphorous application* 
on the uptake of other major elamente i 

The data in Table* 1,2, 1.6, 3.2, 3»S, 4,2, **• *nd 

5.2, % 8 ahaw that the nutrient status is reapeet of I* Kt 

Ca agfed H*> Inure net be*n iafl^enoed significantly due to 

Vftrftns levels of P applications in the leaf oaaolea ©oUset-

ed in May 19&9 a* wail *• is ******** 196?. 

However* the caleiua and nitrogen oontent haa shown a 

treiid towards increase with ineyeaoed appUeatiana of P, while 

the apeak* of 1 ami *ig has shown a decreasing trend. 

c) Effect of phosphorous applications on 
the uptake of minor eleaie&ts t 

fi»n *-!•»& «4i&*» 4« f A K I A « &_•!?_ A-fi. *?,.>.!*_ 9„e. *_S_ A^fi 



m& 9 .2, 9.«» 1ft i s ofcMnrtd tbet the differences in the aooa 

content of ©opjxar, iron, boron end mm&m** htm not differed 

Am *o #l f forteg level* of P aopllefctlono in the loaf »«aple» 

collected In May and Mevoaber f f # * 

8oweirort B 1« «bo only «le«ea% whoeo uptake hoe boon 

• i ^ i f i e o n t l y offoe%o4 with verylng levels of P application^ 

as noticed froa the d»tn la Tablo S.tf i» Koveraeer ffaoj&o** 

The loot B ttptak© ho* elptificantly decreased with * 

inaroneing levels of P oj^3lo*olMko« Highest B status I t 

observe* at 0.0 kg p application whereas i t i s eignifieantly 

lowest at O«60 kg snot 1.36 kg P «gip|ieatIos*» 

Uptaisa of Pha»ph*ro«» • ._ 

The significant r^sulto obt^ijied l a raspeet of P content 

of leavos du# to 41fferittg appllcotl^ne of P show that increas­

ed «ppXlc«ti,'m of P rowtlfcs in bettor uptake of the elets«Bt» 

Tlsoo* resi&to uro I® atgreessea* with those of Hableton (195S) 

in A70«cdo, Kejgisslro (1965) la Foars* Mire* «ad Kbelldy 

(19&4) la $«*!**# vis© obtained Increasing loaf F cotttwat with 

increasing s^plleatiofte of JP ferti l isers* 

The charaieaL aaalyeie data (given in AfpoM&t X̂  she*e 

that the so i l s ®gt which the present oa^erisfnt wss Isid sufc 

are deficient IK P ciu© to porosity, high seldie losttiem am* 

high preelpJt^ti-:^. Thaa, the oifuifioant response obtained . 

ey fit* application of phoephatle fert i l i ser soeas logical . 
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?h* lfcore»ea<3 ? etatita obaarved 1 A May as coaparod to 

S&vesabar, though the fertiliser wm applied la September 

appear* to he due to alow availability or the nutrient aad 

its gradual uptake ana ©alia up in the plant* 

Fro© the growth mw& yield data (given in Appe&dix III)f 

it i* eeaarved that there art no algalfleaat dlffereaeea 1» 

the performer*;© of trees wader yarious levels of P applica­

tion* tale w&uid lead oaa to eeliev© that even without apply­

ing phosphorous the aeae r«ault« could b* had« Further* the 

leaf P status in the ahaetioe of application of pheaphatle 

fertiliser £a qaita alga* It is observed that the leaf P 

•tattle at 0»O k& ? tveafeaeat ie 0,19 per aeat in Seveaeer 

sat 9*11 per sent in Key whieh is hitter taaa C M 26 per east 

reported fey Sea jtdbV f ff%?)» It eppeara that the optima 

leaf ? level ie reached la the aheesiee of phosphatle f«rti-

ltaere* A peraeai of data in 'fa 1« 2,8 ehows that the u tcke 

of P in the ahaonce of phoephatic f ertiliaere and io the 

preaeaee of FUt has oonaiderebly iaere&aed'* ' Slsllarly, la the 

preeeaee of paoepaatie fertillaera alae§ t&* p apfcelte hae 

iaereaaed in the preaeaee of FBt# fats would Indicate that 

probably FT!: supplied adequate P evea theugh pheaphatle 

fertiliser haa set aeea applied, 

. Uptake of leren 

It la aaaervad froa tHe aig&ii leant results io reapect -
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Of B content of leaves due to t r y i n g lerele of Pt ttio* 

tlio Joof B oomtont Is depressed with increasing applica­

tion of phosphorous, Tteoo vooolt* agree with those of 

Binghaa (tfoJJ trite observed depressed intake of B in citrus 

with increasing ftppiioatioi* Of P# fbo sntegon'etie offoot 

of ? with oos* ^iCF9-atffcri«ft*i i s well known* Kagp«l (196» 

has reported that various types of meirnitrition syaptoms in 

citrus vers associated with oxooes 1 and p« Fhadnis end 

Sivsto (1967) Ismm noticed that high J» izutttoeo certain die-

orders l ike sett l ing oraptcmss of losvoo and sonsequent wster 

berry oy&ptows in g n p i | probably du« to depressed inteka of 

Fe end £n. 

gptite of other elements 

The ttGn-sisnificant dlffomtto* in rospoot of uptake of 

other major sad miner oloiaosto in the presence of differing 

levels of P application shows that uptake of other e&ettemto to 

as* strafficartly influenced tey the P statue of the plant*. 

Potesslum Application 

») Sffoet of potassium epplioetione on 
the uptake of potassium t 

The data in Table >#1 shows that t te uptake of X ittO to 

differing doses of potassium has not been influenced oigaifi* 

eantly in the lociot oolleoted in May 1969, Sot i t io obootfO* 

ffeta t te into to table 3.7 tMt %bo l««f & status in November 
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1969 da* to gUtfertag levels of potaosius though not differ* 

iof etgalfiaaatly has aaaevfeat depressed with increased * 

application #t K. The leaf I status, in general, is n e w In 

my than in Koeejafear* 

b) Effect of Potaselusi applications on 
the uptake of other staler elements t 

The data la Table© 1*1, 2.1 f 4*1 and 5*1 tadteate that 

the uptake of , p9 Ca and Mg due to varying level* of K 

application is not significantly affected la th# leaf eamelse 

collected |» Key 1969. 

?ha data Is Tables 1,7, 2,7, 4-7 and 5»7 shew that the 

uptake of Kf P» Ca and % dm* to verylng levels of K applica­

tion has not likewise bean iafXaeneed significantly la the 

samples collected is ievesber 196?* 

Leaf !t# Ce and 5-% has been observed to be. eoaawhat 

depressed due to inereaead application of I, whila P haa 

alightly increased with increasing deeee of I itt the Maple* 

collected In Hovember 196SU 

c) iffeet ef fetaestw application en 

the uptake ef «&aTiri»"ilowoTit* 1 
A persual of the date la faMee 6,1, &»7f 7*1* ?*f| #tf 9 

#•7 and 9.t, 9*7 anew that during May 19&9 aad Hoveafcer 1969 

samples, there i s no aignificsnt differed© la the uptake of 
various minor elejeetits ettttb •« fe» Ca, B and Ma due to varying 

laTala of petaesltai eppMeetlefis, 
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Vpltim of % 

, fxm tho rooalts to tho mm poreoiitago of jpotoostoR 

duo to dUforiBg tofoto of I t i t to observed that tho X 

uptake |« mm to Kay omploa then to Kovaabar aaaplos. Hit 

K oontaat rongos fro* 1,92 par cant to 2.32 por coat to May 

and l # 0i to 1,26 par coat to lovasibor, Zvm se f I t to hlghor 

tbJtt tho laral of 1*0 por taut ropsrted for Honaol aango troo 

by Staith and Scudd«r (1951). ffcto \*>uld todtooto that though 

E supply fro* tho soils to not satiafact&ry, yot tho I obatua 

of plants ovon to tho oboonoo of potaato fsrtillaars to iittto 
ado ,uats. 

This again psoas to fear* raoultad dtta to Em* A parusal 

Of tho data to Tsbto |»f r©v*tils that tho K ttptaka to tho 

abooaoo of petaoto fartiltaera bat to .tho proooaoo of TtM has 

toe**ao*d considerably. fho adoquat® I status as tofloanood 

by FSM (ovoa though pob&sto ffcrtillsar waa aot appliad) ooona 

to ita*o raaultad to w&^t^a&ftooat dMforostoos to tho growth 

ssd yield of troos to tho various potcaic treatments* 

Tho obsorfod K content iwto* from. 1«*£ por tout to 

2.32 por cent nhtoh soon* to bo quite adovtmta. $m £&$&• 

(1947) has aottoed 0.539 por oofit K for fl«id trooo and Saith 

mid Seuddar (Iffl) has reported f por tost* Tho observed veto* 

of r at both tho periods of ompltog aro higher than tho report* 

od. 
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TmT#M0 Application 

a) Iffoot of P#f «MV application on too 
t̂ tafco of major olos&nts t 

fh« data is Tahlos t,3» t*l» 3*31 4.3 and 5*1 lnoloftto 

that tho uptake of various aojor olononts 4«o to difforing 

l«vol* of F»Y«H« Is not aignlfiernitly affoctod In tho n&aplas 

eolleetod in tho south of ®sf 1969* In tho saraoUs oollootod 

la flovesbor 1969, It is soon from too dsta is Tools 2,9 that 

tho loaf Is status has sipdfloajitly inaroasod with inoroaeing 

appUeatianaj of F»x»M« Tho 45*5 kg F»7«&« application has 

roeordsd 0*22 por cont loaf J» as against Q.I9 por cont at 0,0 

kg P.Y.M. apnlicfltion, Thore is as significant difforoneo in 

tho loaf content of ©thar oloaonto* 

Tho loaf P eontont is high in May than in Novoabor 

OP™WS)|jpw(SJMB^Sjp 0 / 

Though tho data in Tibbie 5.3 shows that the uptake of 

Mg duo to differing lovols of F»f#M« is not significant til 

tho oeoplos eolleetod in May t969# la the I-or«mb«r oooplost 

tho loaf % oontost has oigniflc-mtly incroasod with incroeood 

application of F«T«M* Tho 45,5 $£g F#X«M. application has 

rooordod 0,77 par eont loaf Mg so Against 0.71 por oont Hg la 

the 0*0 kg F*T»K* applicBtim. 

It oppoero that tho loaf Mg lias increesod substantially 

with increased F«7#M* applications daring May 1969» while It 

BOS shown significant riao with higher ooooo of P»T»M» -



appUeatian in m*m®m 1969 us&pl*** • 

I t 1« ©baarvstf taat loaf Hg stittua ia low in May 

thaa ia H9?»l>«r, 

Tl» data in fasHa f *9f 3»9 ami 4*9 iudlcata that ttea 
flf&afes «f H» j£ and Ca to* not baen infliwmaad aigoifiaontly 

la tha l*af anemias aallectsd ia &>vat&ar dot to applieatiaa 

to) Effas* of ?.!•)** appUeetioa a* 

Tha data in ?aa&«* 6«} t 7.3* S*3 sad 9»3 shsw *1M* tha 

uptalca of farioua nlmar alsaaitt* auch aa soppar, iron, boron 

, «sd a*tfi#aB*sa in not aigaificeflt «ta# to varying lovala #£' 

F«t«K» i s tha smplaa «©Uaet«Mi ia lay 1969. Hawavar, i t i* 

obaarvad froe tha data in TaMas 4*9§ 7*9 a®* 9*9 that tha 

uptasa *t various alaor alafiienta sash as eoppsr, iron and 

Rtfrngsnaaa dea ta t̂ YtM* application ia llkawisa oat algalfl . 

aaat,, But B i s tha only •Imtrnt wfaos* uptake haa bssm * 

iRfluaaca^ 6is»ifia«itly das to varying Isvala of F«f »H« * 

applisatloa. 

Tfea da$* i» Tafela 6,9 indicataa that tha high boron 

atsstita ia at 0,0 kg. of F.T.M» appliaatisn i*t*sf<a*s i t In low 

at 45.5 kg F»T.M. application. 

finis, i t appa»ra that the laaf B has decraaaad with 

application of F.X.a, during H#vs§t»*r 1969t la*f B statua ia 

highsr IA May" 8Rai;laa th»a ia Savaabar 1969 aawplaa. 
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Qptaleo Of PhfMphorouu 

I t I* noticed froo th« #ifaific-nt results in raapaet 

Of F ooatont of loairas that tb* F statue lias incraaaod with 

F*f*M* application. This i s twit natural. ss F*f *M. contains 

about 0.5 par oomt phoopharons and i s s good aouroa of tfea 

olamant. As the level of ?.**»* application i s 45.5 kg, about 

0*225 kg of P por troo has oaoa suppliad and tills &p*8rs to 

hava raflootad la hlgliar F status In the loaves at 45*$ *S 

FtX«M* application as cor^arad to 0*0 kg F »f #M# application* 

fha higher F content of Iswros with t*I*M# application 

i s in s&roaaofit with th<* fir,ding of Erableton ttt*^.* (195$) 

who noticed that as tao cppllestiona of stoer aanurao iaorvaa* 

•4> tho losf F contact iMrsjtss* in Avocado* 

Uptake of Hg 

From the significant rosmlts obtained in rospeet of loaf 

»S content, it is obsarrod that the loaf Wg M s increttaed sig­

nificantly wlta F*¥*M» doao. As F»f*M* is a good source of 

miero-K5«t'I«Rts as roportad by j»Ji and Iyengar (1564), it is 

natural to obtain higher loaf ag due to F*Y«M» application. 

The losf M£ *snis* from 0*5? percent to 0*77 per oont in 

May and November, respectively, vhich sppsars to bo an optiaoai 

level* Thoso Mg lotels SJPO hi^h»r th«n those roport«d by 3«ith 

sal Souddar (1951) and Son a^»^.( 1947) who observed 0.26 par 

vast and 0*137 par cant Isaf fig. respectively. 
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Uptska of » 

Tbm aigaiflcsat rtanXta to toopoot of 3 aontant of 

loaves shew that with iitcraaainf applfoattoJi of ?»!«!!»» t&o 

B statua of tha l«*vaa tern daprassad. fkto appoaro to b* 

ths raeult of incraaaad uptafc* of ? whieh SOOJUI to liavo a 

deproaatng offset cm the tipt&ko of B« Btoghaa (190) hao 

nottoed that higher P content radueod too S uptaka to eitrue. 

Chapman (1961) hai aloe ototatood alalia? raaulta in tha amaa 

It io ooos froa the growth and ytold data that th<a F.T.K. 

dooo Jioo aot ftottltod In sifnifieaatljr bettor growth sad yield 

of pl*n*a• This my b© du& to tho raaoon that tho loaal aoila 

avo rteh in orgtuito aottor and addition of F«Y«K« may, tharofora, 

hara a lltaitad v*loo» Aonevort application of F.T.*» to tfea •' 

aoooooo of phoaphatic m& ootaoale fertiliser* ooomo to har» 

teat a good offbot* I t m&f tea «afO to aoatsso tH»t to the * 

aboanoa of forttHaora9 F»I•«# glvoa good raaults. 

Uptaka of othor olomaato 

ffco *«>n~aigaifi«*nt difforoaooa to ra»pa«t of wptoska of'' 

othar »*Jor aad sitoor elasanta to tfeo proaanoa of 7»X*M* appli­

cation abowe that npfcafco of othar olamasta to not si$aif iaently 

affostod* 
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Ipplitaftloft ot liaa 

ft) Bfftwt ©f lining on th» uptake of CaXaiaa 

From tha data in Tablaa 4*6 and 4#12, i t la obs«r*ad 

that Ca ttpt&lia dua to various 1«Y®1® of Xias ton not baaa 

lufloaBead eifinlfloaatly la tiio Xm£ aampXas eoXlaatad in 

May and Jtev«ab*r 1969* 

I t 1* obs^rya* that during May and Kovaabar, tha uptaka 

of fa d*pr#aK«g<i with Inoraaeirtg doaa of Using* 

Tha lautf Ca atstus la high in s&vaa&ar a&aplaa than in 

May »asjpla»# 

V} Iffatt #f Una application on tha 

uptaka ©£ othtr sajar nutriant alaaasts 

ffea data In Table 2,6 tndiest* that tha ttaaa percanta&a 

#f » in tha laay&a i s net significant, dua to l in t appXicati n 

in tha eftmples ealXaatad in Mar t969. Similarly i * Hovaaber, 

1969, aaapXas, no aigaifieaiifc diffarsncaa in tha upt&ka of 

aajar alajstanta was abaarred a* aeen from tha data in Tifelaa 

1»1S9 2«lt t 3»12 and |»1f a*t»pt 1B ?» whara in tha waan par* 

eantage of th* alaaeat in the la&vaa which diffarad signifl* 

eantly dn* to liming tr*ata®nt. 

I t la ®h«a*fad that lining traatt^nt tea racordad 

aignificantXy high P aantaat an agalnat m linn traatmant* 

P etatus la aern in tha Xaavas collected in l̂ ay whar̂ AB 

i t ia less in Xaavaa aoXXact*«! ia /teveeib&r 1969. 
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•J Iff*** #£ Um m the uptaka 
of alaor alanasta 

Tha data ia Tables 6,6, 7«4f $•$ and 9*6 ahov that tit* 

dlfforanaa in the amm contant af Cu, F*f B and MB d*a to 

fJaat appUtatls la aot sigaifieant in laaf aaaplaa oolleatad 

lit Kar t969« a®n«f*rf tha data la Tsbloa 6*$2t «.12 and 

9*12 ladla&ta that tfe« uptake of varioua minor alasaitt* such 

a* e«* B and Ha dta» to liaa appllaatioit la ai«nificai«t. tfhlla 

tha data la Tafela- 7«ff ahova that the iroa la tfaa only minor 

•lawaa* whos« uptaka ha* mat %*aa affaatad aignific&ntly dua 

to diffaring lairala of l£*a application in tha laaf sssplaa 

aallaatod i» iavaafear 1969. 

Tha data la Tfcblaa 6.12, 8.12 and 9«1* aaaw teat tha 

uptaka of Cappar and Mn has signifi^-^tly daar*aaad wharaaa 

tha B uptake aaa liatfaaaad significantly by liming* 

fptaka ©f Celciura 

Tha oon-aignific-mt vaaulta obtained Is m*p*e% of 

uptaka of Ga ahova that th*> laaf Ca atatiaa la set materially 

aff eatad by liaing* 

Fro® tha growth aad ylald data (jippaadlx II ) , I t la 

abaarv*<l that tha lining aaa not raaalted In aigalfiaaat * 

dlffaraa*** Lteiag waa balng carri#4 out with tha objoatiTa 

af inera«air$g the pH, Thla aaana to have baaa achlavad a# 

aaa& torn th<> gantra! laaffaaaa in ptf of tha aoll. 



fho loaf C« tsRtstts* which vwios froa 2.27 par cent 

to 2,63 por tint in Rpvoafear and froa 1.64 p w cent to t#®4 

i»r tost & May oottosros noli with tho figures of SOB ,&<£&« 

(1947) who have roforsoel 1.S9 ©or cent Co for field troos* 

Bptftfco of Phosphorous 

It is observed frea tho oi^niflesnt results ©btalnad in 

Foaoost of P content of losvos that tho loaf P has iaoroasod 

with liaing tr*attaent at tho higher love! of ?• This inoroaoo 

in pHt aa a r«sult of lining* so«i to havo helped in bettor 

aptoktf of ?• 

Uptake of aiaor elesanta 

Froa the algBlfleit»t results noticed, it ia aoon that 

Oft end Ma content of loavoa has decreased with liming whoroas 

that of B has increased. Chapman (ff6l) has stated that at 

fit 5«0 or below tho availability of 3 ia difficult, whereas 

thare ia «Ycry possibility of toxicity of M B and othor elslants. 

It ia sooa froa tho soil oS value data that duo to Sitting* pti 

has increased and it ia orofcahl® that due to this increa**, 

tho availability of B Bight have lmnrovod§ whereaa that of Ha 

sight havo iacroasod* The decrease In Ife content doo to listing 

ia in agreo&oiit with those ohtalnod by fafolt (1964)f who 

voportod that 0a application not only rodnood MB absorption 

oat also #a«*o* It* retention ia tho roots* Ho further atatoa 

that application of oalolaa hydroxide to soils at tho rotas 



oqoiyalant to 4 *OBO of e«ilfli» ea^oRata po* adra r«duo«4 

Mn availability in appl*» l^k«rtMt964) haa alao obtaiiio* 

aisdlax reault® la caooo* 

Sbo oo«r*o&&d Co opfcaka with Uming aogr fkavo boo® 

ian-uaaood by tiie iisofOftood F upteko. Sjpofiwr ( t ^ J Ji»« 

roportod thot to «it*ttot hX& P' la*»:u rodHfod the aptaka • 

at C*u Bingham (1943) boo oJLoo reported that in titrua 

is«ro*£l&g P r*4ue#d loaf eontont of 6a end &t» 

Uptatoa of otfbor olomeftto 

PMm tha nan-oisnifiestnt difforoneo* ia *oopo«t of -

othor isojor end nina? olOK«mt,», i t i s oboorfoA boat aptnka 

Of othar aa jor m& minor otaMabo has not boon significantly 

iailoovtood by tha o*pUooti®» of H«o# 

&f$oot Of I.jf.fffig Ott bbo oil 

I t to obaarvo* fr*» th» soil pH data (Appaadlat If) that 

" * • * fcafaro applying the liana to too aoils, too otorago pK of too 

*:'' ooU *ao 4** i*t too poor 1965. fbo Haing o&rriad owt througo-

oot too yooro too halpod to inoroaoo too. otomfo pH to |#7* 

ffcoro oo* boon a gradual iooroooo to 4*7 i s 1967 and to 6*7 la 

f 94o. A oMgbb dacroaoo la 1̂ 69 t© 5.7 i s duo to tha lfcaing 

Hot boiag oorriod mm Is t9*«# 

I t , tborofbrof appoara that liml&g helps to Inovoooo 

boo f t i&toh in turn inflaaaoao botbor uptafca of olOKOSto lika 
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¥wm the %bov» results, I t would, la goaaral, OOOB 

that tho aifefogoa sad phosphorous statu* of tho trooo laopta* 

Ml with tach additional dooo of nutrient applied (in fcha 

form of f artillser) , but thorn oooao to bo a dotcoaoo in 

loaf K with additional ioao of pota®8ltaa* Fttrthor with 

y«f«M» appliestion, the » t P, If*Co and Kg otfttoo of tho tra© 

has incroaood. In a l l , thoaa ooooo, tfeo incroaooo oocaiwp-

tion of nutrients at highar •pplloafttoao of fartillaara havo 

aot rofloetad In lneroaead yields and, tharaforo, tfeo inaro&ood 

«pt«J» apfoajre to bo « «*oo of OBBOOOOOOIT aottstkaption and 

tho^reappoara to bo ao soo* &>r higher lavala of fertili»o*»« 

The application of F#I«M, ooosto to &rro jrovidod the 

aoooosary anferfoato and additional aopHoatioas of pbaaphatle 

osd potassie f«rtlli*«rs oloo do aot oooa to bo noaaaoery, t&oa 

F.X.M, It provided. Liming oooao to bo bonoficial la raiaing 

tb* pH aad in iaeroaolag tbo nvoiloJdlity of aa&rioata* 
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OF HAltOO, MAX, 1 9 6 9 , SAJCflysS. 
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T i 
1 

t 2«2| "f 

T 
t 2.44 % 2»t? 
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• W i l l »MMiltillill»«l>*iM»»MllaM|N«MWW*i»«lllll>l«i<M^»IW»W 
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0 I ©»SS i 0 .5^ i 0«52 t 
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fflUN ?M OF SOFPEl TM WE IPSAVIS OF 

HABGO, HOVSMBSB, 19^9 SIMPLSS 
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Tabl* 7#10 
WWMaNMIMIMMIItMIHMWRMM • M M M 

fA.{ Q I ,J I..JL-JL . A Ĵ > 1 1—UiL-4 
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WW 11 urn 1 iuii»i|»B.m..i.iMi III.II |II i i»n 1 |iag|ii ,,m mmam « . . 

mm i | © t | 0 i«5«if 1 - s 
ii«»,ii»«iw>W»«»aii>i.i»t<i»ii«»iiM«»ii *r«iiiii Willi.i^it^aiai itiiwumnim 

Tabln 3.S 
» m i M m i i i i i » i i i » m 1 .,iw»'•»»•»' 

A w i f e « i J w » « I M l j f c « » M « 3 t » M ^ M l « A » M » l l l l l l I I I — J t — « • * & • — « — 

1 Q 135.27 t 27.65: 2*.Q1 
f " y « w limn 

1 1 
• < M > M » » M M W < K a « » W i a i a > 

I Mton $31*10 t 25«S6"T 26.30 
|»>lliil||<Mll»^M»«ll>»«»>»»«l»W»«<IMll»>l'll|llll«»iMlMM|l»ll«lili.Ml»ll<lll 

str»«i t 22.90; S M O 

Tabic 0.10 
• — W W * . 

X i l mini i f t itnm mi.?ti 

t I t t 
1 S,A t$9«2f « 17*19* * 
i ' - i i i g r " "•i » "'" i" -" 
t X»j 12a.50 1 36.04* * 

4 < » « » » • • ' « « ' H 1 1.1 t i i m . i i . i i 1 | i 1 m i III 

• litaa *ti*«# ' 26.571 * 

Tafele 8.t2 
V M r a a M M M M M M M n H H II I* I I I IPI«M 

$ f A i 1^ s !»! I * 
• »II,IIIIM«BIUIII»«M«WWM>W»WWI»1—M I IIIII III W W — — • « — m i l i i H H 

1 S S I 
t 0 »25.33 «35*27 I m 1 "1 "" '" J"1""1"""""" '"" 
t 1 }21,02 t29.2S 1 * 

^.mmmmmmm^m i. , — j . .ni.ii.n m y >.,..i-r». 

t lMm j23.18 :32.27 g * 
• • l»il »> i l l»1M-i l» l» i l>»»»M>|> | i | | »^»»IWI»«««i lM»i l^MII»W»l l l l l •» • i » l 

3#£# CD, * * < • 

f!| F«¥«lt» » . 1.1® 3*29 §ig« i m 

Ft I » . 1.31 4.04 Si«. F 

Lia» • • 1.40 4.32 3*4* 

http://iii.ii
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mm mm mmmim m jaog wm$ or 
nmmf mx§ 1969 ^AMPUK3 

mUfHi J L-J L 

Tabl* 9.1 
» • « • — I — M » ^ m w»» HWII mi «i u»i^«w«N«w<m>-

ft.. .% 
i t s 

I *556«7 J 540,0 }6t0,0 t 
•nipiillllillililiil y •IIIIWI inuwyii I..IIIIIHII i i y - IIIII i iy, 

I tW»7 t ^ < ^ jTO»0 i 
Wtt ^ * M "iiw "w.i# 
M.MMNM** •MMMPMMiti 

* * & • • » • * 

mmmmmmmmm 

win iirniw i ifi iwwwwtwxiiM m n 

MWillUWb»«»««i»«««JCi .ij i .»i»ilii»L«' i«l'l»iW»««»«JL»ll»<J&»>»»«»«»««» 

t t t I 
# t ^ 1 . 7 idH«9 i775«t i «M>MI»WW«««»«»«^»«»<Ml»»ll«l»«il|.|«ll.»i<i.l »>»lil».i||>^|l l»l<liili,Mill^» 

f J466.6 ;553.3 i640.G i 
«M^^^^^^•^^••^^»•^^^»p•|^IPl^^^^^^jt i •' iui>««»i»«ii4t»«iw»»wM««»«.«i4V 

itis& 
«m>fini I I W . | I | » I > I I « . » . 

. \ 

*Si»#3 *7®7*5 * 

Tabls 9-5 
WwMWMIlWWilMftatoVWaMaMM 

^tf * '0 I f t * t 

I . 1 I I 
1 :652.2 J 492*2 t * i 

niiini iiiiHijwml 

* »707^ t6H.4 t * 
M — « • I II I t I III IIIIMIHmimI I M»^l»M««l««W«>»«yW>l«W»»l» 

mumtmnwiH—O—IWMWIMWHI w I I n m n m i n n n i n n 

l f t f n . i l , •>—A,.f-,, 1 . 1 — 
i s i t 
I 0 *7*M> t750«0 1570*0 

I I '615.0 ,626.6 Ul8 .3 
•Hninnnaim n nil liiwiiawiuiiiiMii I » » ^ W M » » « M I I W » immn m 
1 »*«» *6$7*S ' i W t l W * 4 
lwigi:Mriir'iiw»Mi|»iwMjMi^^ 

M M N M 

J U L JuJw 

* % »643,3 t t l U f * * 

i I f »501.1 1637.8 ft •> 

i m&n I57t«2 *661.1 1 -
WlirWiilllWM>»«|t|l»«>l««MWWl>»»^i^l«ll»»lli <li|<|WW«*IWiM»ll»MMIMy 

?abl© 9*6 
•UMiiini mi* .i mimiiiKi mmtimrnmmHmm m « i » w » . « % » 

t i 
f ® »7M#1 
i t iSi**v7 

i Maan 1663.9 

T 

520*0 t 
r 

m*k t 
I Wt»ll»ll»W«>«WWlW>MM«llilln«»»«IWI»««HI ill — W l i 

IMWMfr # • 

79«»$* 

45*21 

"p. (063 

C.D. 

U.S. 

H#8# 

*?4 , 

http://lftfn.il
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mm wm or .xmmam' ts" "fits' mtvus 

HIli i iffltf i f t l i f i i in SB iiiiMirnAn.i<i«»».'"- nm*«—if f fcwmnir l tur 

f !l036,7» U M i W»0f 
'«""' """'"'"i"'1"" """F""'"**""'I "" • 'I 

I , 11015.0: 9tO«Ottt3IOt 
••w«.•,..«....,.,I.IMIIIIHIn,••nm.i.ayii, ...inr..i MH.I.H •••HI. «i.nii.|n 

mm t102|.S$ 94M|tUf«7i 

,!„ rM,f ,i ,-,t f i i— 
i i „ * t 
I 0 i 965.0I 975 #0*1070.0 
•Ham jM«ww^wMMw»»w»w»<w»wy)»w»WW>. « ' | W — w » — — m m 

$ f t i ^ « $ l t i | M i f # * i * 0 
f i f in I ^ I N W M M W * m»m »• • • w •!»•« «nn in n im, m ii m 

mmmmmmmmmm*m*mmmmim«*iimm tmwum* imiiiii IIIIII»IMII> mtmmmmmm ummmmmmt •mmmmmmmMimmmum 

Table 9*9 
M m — t w i n nm •>»»«>—iw|i'wmitnii'iii :iinw n w n m i n i i i " 

F/k i 0 t i i a i 
iniiii n i i« i i i mi pi imwp——>ini«iii' i "»i in ••im—Hump r 

0 i 9SMi ft»f»Tt1ttMN 
•unmina———wo«^—»^———iininugn i nninnniimnini • • » ! — T I I I g» 

f * t09Wi 995.0»1116,3* 
• IMII l» II I III li |^«»M»«««»»«i|««l«8»WM<MW«I^MW|ltBMBWl«M»«»««>«|l> 

H§aa it025«@i #$,|f11JH«7i 
wmiapm—i HI • niumni •nrmmimiiWWMHP«m»i»niw»<i» 

TmbU 9*10 

i V ^ i t I 2 I * 
llllll111 Will inmmmmlmmmmmmmmmmm^mmmmmmmlmmmmimmmimm 

I % H056.7»ia9U1» • 
î im iiimwiiim i l | i IIIIII mum i if i mmmm^mmmmmmm 

i Lt ; $m*f* 90**f« • 
ijWmm it^aJLmm^jimmmmmmmmmmmmmmmmmmJtmimmmmmm 

i lf«§& i 977.8*1096.11 * 
——MI I » M m » t m m —wwmnwliIII m m w i t * m » » • • «w»i,« 

tr io* $#11 
•»—«»<y^>^Miw»»ww»«iii I I I I I I W X M P — w — w w 

H/F | 0 I I t *» | 
al&mmmmmtmi 

— w w w t M — y i 11mm Ji»»xi—ny—1^——»• 

f - *. ISKMi f tt#*9t * * 
" • "i 1—jWnBtitimwiluiMWiiiiiiiM iii, u 1 m y — w w i 111 • turn i •» 

*» m m in iw|iiii#ftrflfai»iiViiii w imw w HHHHIIIMI » innn y «»«• 

Table fu l l 
«i»i»iLi.iaiiwiuiiWM »»iiil>i»>«>«»»iiiw iWiiiiiiiiiii»>ti»iW.»Mm»ii IIIIII>.»IMI>I 

I F/2* S lt^ I %* t m 
•mum 111 in 111 in I I I I I I mm i m i»<w<w»i—jUwwii—iimimiiiiliii m m .. 

y '"''--'• iimmmmmmmmmmummmmmmammmiimmmmmmmmmimm 

1 1 ti306.7i e&kJkt -
i i y «1 .»iim in 11 • • • « » — « M M i > « » i i y . mi ninm yniinmnnniiii «m 

$ mm® tH7J.9i 900.0i * 
« i a 110 Willi l l i | i»Mlli |>><«IMIM>W>«»W«^M»«<M»««»M«»<»MM l |»»ll | l i . i«i» 

F# I * • ' 

* « 

1%49 

C»3« Slf« 

t f M I 3 1 ^ 



w 
b) tWkrttAt status of tho affoatod 

mA healthy mm- «e£ trooa 

Th© r»sult« obtai/'&d in rosooet of irotriont •&*»*»* 

atatus ©f both the typos o£ trees i s prosantod and dlseus©«d 

lfltt«#jNi 

UN* the mm la Table 10.1, I t i s soda that th* 

***rs**) M poreect&ga In th© ioavta of ba^lthy t m s roccivlng 

8 «l«ne and MtfMatd tro&taioiit of £ff*f i@ higher thus tha status 

*f control tress* Further, tfesj treos In HP traatont havs 

rocordad more H stats** Thia t?oald indi«»ta that th* traatsumta 

feavo holpad i s bettar uatako of H# ffe* reported 8 ©octant of 

jaatara swsot ©rang* loaros ateordiac; to Good al l *j»d Grtgory 

C1947) la 2*1 p#r cent to 2.7 pw ©out which is a satisfactory 

ranfS and at this lotsl* no 1 deficiency ayaptocii *&r+ produe-

«4. Thus, i t ofposrs tk*t tfe* ©baorfad 8 statu* fsr normal 

treo* after giving th* vjaMsoat i» optimum. Bmmwr in th* 

Oo&trol troas, tli« 8 atetus i s aargia&l sad •ssjeiAgfc on tfea 

low Sid** I t , tharofdra* ®*m® vtmn&bl® to aosias* tfaet tha 

•tCLtivatora normal doso la not aaffltiont md the troos nasi 

sa»r* v-fftfFtiXia&tioiu 

fbo diss ss«d traaa havo registered ovoa tatter i status 

tHia tho wmasl «g«s right from t*£» beginning, J ^ *v*m oofoifo 

tbe santtrlaX troatiistits nor* appli«»d» This would indiceta that 

K status of tlaea* plants i» gatiafsatory aad deficiency of I an 
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a #«*»* of • a*elin« #•» be #?o*rt&«tt« I t i s tboorved £*OK ' 

t&ft #*** 1B faibl** 10.1 avid 10.2 that tfeo S oofttont of th» 

•/footed troos prior to tr$at»*At caaparoe favourably with 

th» I through &r©«» tfe«r$j^r»* ioos not soon to hwrv had my 

beneficial off#«t# 

Phoar>horoue 

It i t obssrvod fr«» the tot* i s ffcblw 11*1 sad 11.2 

that the *#•» phospherous ptv@f»%gge ir, h*althy ti*** r«n#M 

froa 0.20 p«r oo»t Jfer oontrol troatatst to 0.27 per tout tor 

Bf*g tr»aka«nt, I A U I fcher© ie ft grr.d«al riea in P ot&tus of 

tha tiw*« roooittag tltt trtttmut M» N? *md MPS* 

The erii isai l«v«la of 1 eontaat r*oort*4 by ffrwtami 

(1961) mm 0.12 f«r ©act to '0#f3 per «©nt for oinaal hoalthy 

tot*** Th« observed raluoa for tealthy trees or® consider­

ably high«r %hm tha rtpwrttd on««# ,wn i s th© cultivator* 

tr*atesonfc th® F atstus is' kigNr* 

Tfe« diseased troaa havs shown a s t i l l bigfear I1 status 

in tha KTK and R alsaa troataomt* Thoo^h, the figure lbs*- m 

i s comparetivoly low, i t i s sash hlfihwr tips* tbs reported 

£ig\ara» of S t o p n and also /ilshor than tha control tree. 

I t i s quit* oossibl® that the h f # P natiead may hm* 

iritarfocrod with tb* spfcebo of other nutrloata aotabiy the 

BieroN*uttrisfit8» 



19f 

MS.A» mnomw mimm,m in im mAvm-m" 

imm 10.1 t mmm tm* 10.2 fwmmm 

* m 2.6 2.5 2.5 2.4 t # 4 , «•* *JUt * # * * • ¥ * » # 

w *•* a#7 si** i#* ftftf I*© I#I 14 y l#t 

8 2.9 2*9 2,J 2*9 2.4 2.S 2.1 3U5 2*4 t«J . 

Control 2*5 2»4 f * i 2,0 2.1 « « . * « . » 

MMt S.6 2.6 2.3 2.4 * 2.9 2,8 2.8 2.4 * 

m*um ASS BISIASSD MOSMBI SSESS 

TabXa f f « | t HSViLTHT TABLE 1 1 . 2 | DI3BA3JSB 

$*@«**tB§f* t&priXUxm&9tk\t$t9i Mftttat $Bftt«ttAgil2>*4m*isAtig«f Htm 
ttttot t lpw t f W t 1 W i l W t t t 1 W I f W f f W i t w i 

m 0.31 0.3? 0.24 0.17 C?7 0.36 Q*H 0.30 0.16 0.29 

HP 0*32 0.24 0.26 0.22 0.26 0.16 0.36 0.23 0.14 9«f2 

II ®«£4 0.23 0.26 0.23 0*12 0.34 0.27 9*17 0.20 0.26 

Cfmtr*K>.21 0.17 0.22 9*219*20 * . . 

H**i 0.27 9.23 0.24 0.21 - 0.23 0.32 0.26 0.17 * 



I06 

Potassium 

I t i* obmrr*ix fma th# daw i s ?abl«a 12.t msA 12,2 

that th* f vtKtiw in h©«ltby tr»*« i s hî h&r than in oe&tiwl 

tHtest^rit. Tfc© K levsl fcfti •§»&$*»**$ !W*t««8iv*ly in Jl?, 8 

®l«a» awl K?K tr*at»*sii>*» I t spjXMara that wfteti K fftpply iU 

*a£* *I*Bg with !i wd .^ th* 1 ttptaka i s «olitoo*d. 

ffct f*pn*««d K tenant by Chaplin jfedA* tff£f) I* 

f«J®'p*r MA isMidh 1« •pfe&uaa APT a M gm#th* XM-«fciiiHPt4 

X valusa la h&nltnf ti*e$ Is s?u«h csora than <Jh«paaB*» S&fflm* 

la th* esse #ir <ti0g**«i ti***# f,h# £ uptaka i* «*nai~ 

d«*fefeXjr higbsr, i t wottM, thmftat** awa that t*i» f**y high 

aaaosmt of K any ha** •ea îhlEig to do with tl» «Uwiinla« eoadi* 

tioa *f th« t^t#s« 

Caacitta 

It i* *#*R ffeftn tt» 4ttft in Ti»ble« 13*1 C3t4 13*2 that 

the *aciara «t«tu» of hsslthy jalasts la all the tgtatomts 

i# such fei^h*r than th# e& tt#tii* *f th® esmtroX tr««*» ' 

Th« f.a eontont of •fetaXtlgr tr^ts i s mv® or lm* similar 

td that rqpftrttA by @lt«pwi f 1961) i#*& Us* vtattd th*t 2 to 

5 per oant Ca 1* amti l in «£*»«•» wh£l# i f i t i s aMnt than -

7.00 p«r aawt, i t might indlc yta th* t or Kg d^fisiancy* fbt 

4#«li*in£ trc©8 bmm 'mmtofcomA sort Ca than to ooctrol tr**s 

tent lesa than tfe* wmi*k %*•## motiving r&nml tm&^Mistft* 

• It- ^ m r g that th# high Sa £n all. the tmetaN&t* ia 

pf£%&%% tandiUonad bf U *ppli««tion» sist* 1 application 
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' mm mmmm m vatmiw m fss 
iMtm m mKiTst mn B£3KA.-8D MOSAKBI m g s 

TaW» 12.1 l ff^LTHT Tftbl« 12.2 t DISEA3 D 

KPK 3.80 3,97 2.67 2*15 3.15 fejf 4.47 2.02 1,70 3.13 

m 2.55 3.50 2.10 f«i® 2.49 2.3o 4.00 3.75 UkO 3««* 

N 2w3 4.55 2,02 1.35 2.66 3.10 4.02 2.32 2.12 2.«9 

Qmmmm+m %M i.0© 2.00 1.92 a*24 -* * -* * 
mm 2.97 3.52 2.50 1.G0 - 1*44 4#f$ S«i# 1.74 -

mm PHtOBSTAOS OF CALCXvM f l THE UAVS3 . 

Of RKALfRT Mm MMMMB ffOSiWBS fIBEES 

Wl»llMllMlM.tl»lll>l>m.»«I^WWiMWIl«i.i«M^ *MmMll«MMM«P^HMM«W#«Mai«MIMMI^^ 

ft**** tDoe.,iApril:<!uttctuu£.»i Mssm tr^tt.,ap(rlliJttaf ,iAua.,* K*sn 
a*®* t1968 i f f l f r1969 t1969u t t1*M t l f fo |190| t t W t 
I«WIIIWM<MWMWIW«II>«>W«*<IIiiiiwmmiit>mmmmmmm<mmt+*mmmm rnnniaHiiunwan. » « « » W I I I I I I W I . » . 1 . n iinW.tiiM.iii IIUM—»W<»*»<IHI»«I 

mm 5.57 5.82 6.02 5.25 5.66 f«42 5.62 5.52 6.00 5.39 

HP 5.62 4.55 5-70 4.25 5.03 2.90 $,05 5.45 4.60 4.50 

1 4.20 * # }t 6.27 $.$6 |*f? 3.90 5.40 4.71 4.30 5.57 

Control 4*30 3.SO 4.20 3.0-3 3#0O * • » •» * 

M*asi 4##9 5.10 U$$ 4.50 * 4.07 5.35 5.22 4 * 0 -

http://iinW.tiiM.iii
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iner#as*« l*t£ G* status &« reports by Btertlnk £&»,&* 

(1962) ia oitrws. 

ttipK§s£$BI 

Th# <tete in Ssfelooi 14#1 sad 14*t show that tho % 

8t«tei f f taltlqr tress von®ss frost 0,39 p*r oont to &*#f 

o#r ssnt in the 4lfUnroot tomtaoatoi «* oasgorod to <M$ per 

««nt la eoatrol* Though th© ststa* ©£ Gsaaarod tie—9 Is 

higher, thorn i s not tauch «tifftjfoato in fchs levsls «s taflaoa-

*•* my Ht 8? or fff*K* 

Tho erttlcsl lsvols of !% ft* voporto* by Ghaposa (1961) 

la 0«5P6 por cent for aoxotoS. ha&Xtfey tzues, Th« o**orvod vsloo 

for breathy %roo@ art «ltghtlT lowwr and In th* ©ultiTetsra 

fcrsatswnt, the Ng rain* sjspoitfo to >>*s tfafloiont* 

To* e&s«r¥04 low Hg vsXo« | » talthy ftwsa asy.oo dm 

intiks *f Kg i s th« p*o#*iis# of hifh K# 

fa* diso&sod throo Ism sblrab © 'better Jig ostitM and 

th© valuoo mm 9o*par*\»\6 vitfc th# ofoiam oaea sported toy 

Chapawi (1961). fit* value h*s i**oro«*o4 by g aloss but * 

grsdw&ly ttdttoo* with tea sppl&osMan of P an4 PK* 

§o#pos» 

I t i s flatlced frtm th# data la Tables 15.1 ss i If«2 tfast 

ths Cm status? of haslthy trmrs to tha sasnurial tttostaonfc i s 

hl«h*r than control tr©eta«nt* ffeo Cu level h«s iuarsassd 

jfroia K sfemo to IF sad If l troa^®nts« 

The satisfactory rongo of Cu ooatotit rsportod by ChttpKAn 



%m 

fffgf} la M to 1g»0 fpa» Th# 0bserv«4 Ctt Metes* ta 

htaltity tr*«a la*Mtag esatrol i s anr« than reported eats* 

In e&a« ©f ?fi»«as*d %r—m also, «!*» Cu *p*ak« la 

- hl#MH?'la «11 th@ *vzt?x*n%a titta tvportmd «l» igh th* l«*al« 

«*» lover than to the her Ithy tra$s« That* 1$ wjuld appear 

thfit the Ctt eontsmt i t not aesaai ated rd.th ggcliatfftg ma&Mm 

tiea of t n t t f Ute spray af On $» the foliage ia 4etlitiing 

treea dose set SSO*BI to hsve helped In batt«r uptake of C«u 
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mm mszstm at swumim m w& iMtm 
' - OF m&twt mu 'mMM&n tm&mi mm* 

TAW* 14.1 S fKALTHT - - Table 14.2 $ BX«AIISB 

Vm 0.47 0,47 0.32 «*if 0.39 0.60 0.34 ©.$4 0.*9 0.49 

HP 0.62 0.52 0.27 ©,£4 0-41 0.54 0.72 ©»** 0.47 0.55 

H ©*#f ©.64 0.33 ©#i^ 0.45 0.40 0.43 0.60 0.52 0.59 

Central ©hi© 0.40 0.22 0.16 0.25 * « * * 

Meat 0.47 0.51 0.2« 0.24 * 0.51 0.50 0#54 0.43 * 

mm COP?SR rnmxr w TKS mmm or mm»wt 
m nimAsm HQSJWX mm {in rm) 

fttO* 15.1 t HEALTH* t Table 15.2 i BXSEAHif 
11it mi im»iiim w w w w w « w w i M r • .milm m mm w n . 1 » wwmn p HIM HH.MII WH» .M*mM«)itfMftiiii»<M«mMMMW4rt9^^ 

sw&t t f f iS j 1969 81969 t W # I t iffl§» «iff©fBt$^| i W l f 

j.i.iiiiiiJwiiw*i.wiiiiiiiiiiinwwi»m<iw,iiiiiniii»i.riii'MiMii><ww^ * w w w i m m w n i m nwnnin n m iiMn. n mmim.mmmmmmmmmm 

m 15.00 15.00 22.00 30.00 22.30 10.00 30.00 15.00 $$.00 20.00 

MP 25.00 25.00 30.00 25.00 26.66 5.c>0 30.00 7.00 10.00 15.60 

8 10.00 I©*©© 20.00 15.00 15.00 40.00 30.00 10.00 25.00 t l .60 

ContwA 5.00 15.00 15.00 15.00 15.00 * m' « •*. «• 
KM* 13.75 16.25 21.75 21.25 * 18.30 30.00 10.66 16.66 „ 

http://hh.mii
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. TJ* #g§p in Tool** 16*1 and 16.2 lndioato that tba 

iron stotuo of l«*#l*hy j&nntft te 4 1 th« aenarlol troat-

aents 1® autfh highor %h$n mttimSL trsotaoat* 

ffci roportsd Iron statu* by Oaopaoji (1961) In oitrue 

la 60 to 150 opa whieh 4* a oaUafactoiy rango far oltrua* 

Th« FO ootumfr of &*alth• troo* an tho «hele apv**ra 

^P"» aa^W aj|^ap|^jp^^o»^O^p ̂ Papof Ĵr fP 

2ho *o*lArtiJsg trees &•*« rogtatoroi taoro Ft coatont 

control oM ethor troatraasts In healthy troos » well 

XI* loaf Iron statu* of fcho aff^ctod plant 0* 

froa tho data in Tablo 16#2 dooa net oooa to 

iafluojwwi by tli® foliar application of tho 

ffct Fo «mt«rst in Docasabor (ooJir* applying ajraye 

tilioora) i s nor* or !•«« ttto oaao 6* that of tnrtpftgo *• 

of tte sthar 

It ia soon from tho mm 1m tsbloo 17*1 and 17,2 tfeat 

the loaf B oontoat In hoalthy trooa la th© K̂ mmriml trofet* 

in o^on^d to bo eoeowhat high or than tho control 

Tho oriisical l«v*lo of I content r^portod by CI 

(1961) ar* 50 sr4 200 W» $» aoraal hoalthy troos. By this 

tho obaortrod B values ftr-tbt hoalthy troo* «•% 



mi—whnft 1»*« la g*«««ls low 8 ctattts ia haalthy lawNaV ' 

•ay ba dua to iaovtatttaV 2*at ? atatus In l a H H f t*%aa a* 

wjwwrtad V Maghaa (*96\3) «&fit iseraaaai S» etatua In aitroa ^ 

redycaa th» otalMIlitB/- «f B * # t h * j>l*mta ana* titar*£e?*# ; 

Xeaa uptake of %a**m« 

fa* 4tmmm& trm* tar« attaaai a high** B atatna 4* a l l -

«atl«fft«t«ry smuga* 
I t appasrs ftno» th* l«aaf 8 *otst«nt a# aff aatad alaata ' 

•«aa*i«Uy teing April andl Juw* that dm to «a<»na««MlrJaatB 

*af*fa th» B status ha* gamasad to a esnaidarabla «xt«ctt* . 

ftia toonm atotiw In haaltfcy traaa fcaa actually 6aa**aaaa\. 

durtag tha serfs*/ ia aanparî on with i*$**s*r •a*plaa» I t 

apfwara that th$ follajr application «r 1 baa hslpad is lapww 

lag tha B status af tas affa®is4 l$»sa«fe£ trass sartaaitty ta a 

a^"^*wss*^wsp^Bpjf spa^is .̂ p w> ***^(J^a"Sj 



mm mm mmm m THE UUTOS or HBALTHX 

AB5 8&HA3SB 5S03AMSI TES35 { » PUS) • 

f « 14JU© 135*0 W.O 160.0 149.0 265*0 220.0 tf?»0 275»0 t!7.J 

1 * 1*0.0 120.0 190.0 180,0 163.0 240.0 262.0 17&.0 3MU0 257»J 

» 205.0 150.0 195*0 1«0.0 175.0 205.0 2&M» t I M 310.0 223.3 

C#n*mi 1GO.0 150.0 125.0 120.0 I f f «0 • - • - -

HWB 147.2 t3*.7 165.0 1*>*5 * 2#>.6 227.3 172.3 30*.3 * 

iw>r^iiw^>ii»WMM^(fc>M>afc|^^ HIW—wpwrtwwwiwmmaw.I»IP w a,w WIIIII II»»»WW»^II^^^<^WWWWMW«I><II;«IW. i i win. linn » mi 

./ MAX mmm sonsswr m m& t*mm or m&m 

T^Oie 17*1 i m&nar fma* i f r t i DXSJSJU&O 

.w^»»*^W»lw*MtWH»'*««^w«"* •» 'II mi mnBmmm-mmimiinm.v n,mu\>m .«iii»iiniiiiii«iiiiiii< HI HI mil iw*ww»w<Wi>Wili.ii>lii»»ipi<iMpp*»M. 

M Kil.i. Mjl.l'HI W «i "".WWWMWW'UMIiH »l.iWWW«>|IMWWWNWW>M|W>»*' " ««HiWIWIMMMMMlMMI|MW#^MNW^^ 

i f f 56.0 f|»4 4f«* 3*.5 | 1 * | 6S»? 91.3 7V*2 70^ «0.3 

I t 77«0 # « 4 50.0 3J^> 50.3 56.3 6a.7 100.0 f M 73.1 

R 5«.3 56.1 51.7 26.4 44*7 §§*? 77.1 123.2 5«.2 86.2 

Ctotwl 55.5 55.4 45*1 24.2 41.5 * « . . . * * 

mmm 62.2 62.« 47.9 40.5 « 65.0 79.0100.* 59«7 -
»i'. mm. ^ — I W I > < » . > — » I I H I iin in in in MUM »i<wiw«Np*Mi»«wi<t(»wiiwwiwii. m^>»mtm^mmMim*»mmmtmmmmmm^MmMMm*»0mmmmmm<m»»*aii 
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I t i s tfmmvi imm *km 6*IMI In Ttfti** 18,1 «ad fi«i 

that tbo &* -aMmo la &*®Mfcp txvms io fe£«feor Warn *te* la ..- • 

central* Tb* m X*vol haa inmoood aaeeo»*iv«ly la Hf »p 

m& WPI fcroatKeiifc** Xt «3?po*r* that when ftitrogatt i s «pf&to4 ' 

along with P find Kt *h& HK «pt@l» i s &&hfiB3«d« 

V* reports HI ooittoftt by ChtpNtt. (19*1) I* »l t# 

100 ppm wfaieh i s « ootlaf&ctory ranga for eltrtos, Tfao ©boo**-

oA lift fftlaos ar« small blcber to bo&ltkr t r i i i Inoludiiie -~ * 
£ojlMM!ftiMyfe*t 

l a «a*» of *&•*«*•& t*M»9 tho Hi ttpfcafco 1* E»ro or Xo«* 

*isdl*r to tbooo of hoaitby ts>$»»« 

frtai lagrg&sod volaoa la ho*Hhy na noil — do*o<»»f 

trooo la sU tb? treasont* eon*aial&& 8 indie*** *b*t ttptafco 

otmtB JUwawsod la t&« preft<meo of W* Labonnotott gfc»ja&» 

(1SNH) »boorr«4 that 3 lb» por troo for year of aota l H froa 

mem oppliod at̂ amlly for ft MMtM&v*. yoaro sM&lfioantlr ' 

lnsrooood m and f» ooBoontr^tion* la tho leevoo* Tho Ha 

.BOOKS to i t m boon, ofeoorbod W *J»t plants la Isoroftftlftg * 

tMtntit? # i i t s epplioatlon «o m foliar gprsy* 

Froia the above rooults, i t ap-pooro, in ««nfindt tbftt 

«»*»$»* tbo booStfe? troos | to eultivater* dooo w&ioh oe&oloto 

Of 13 kg r»f«H# aad to aofc ssttffioisat to maintain tfa* optima 

;. juibrioftfe mw&tmm* of th« troot* aad ^torofovo» thero •$$•«** -

t4 bo aood far appiyiag forfciiiaor* oopocisvlly tho nitrogaiMmo -
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en** to baild ap Jtfgptr nutritional l$3£|g«« /tfftaMI&Jft 
*l$*ts* that in ths ititffiA t**«», all t&« A«tr4«*t* Wtfc 
sfti&p 4m K£B$X* idPKdŝ lfiiM aal nts* «*• lot* tcif&iiig fto 
tfet lcf»la wpsit^ at «ft%l*fte$tsr?9 1%*** i t «ltt a 
possibility tlttt tfc* M$h F m& I status ndgtrt ha*» eoet«~ 

Ktttarttiiwuil defieiso«y# feeiM**^ 4a«i not «pp«*r te b« th* 
Mia tsatt of dinning nsniitlwa of t&* tr*«49. «** i t 
app êre fchet mlz&r i t ttttaed by foetore other tbaa * ' 
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mm umrnmm' mmm in TO UAVSS o# 
mmm $m mmksm wmrnm mm 

Am mil 

<ni«ti« nmmiintti, i m IIH . »• »i» mi mm n »»»i, n mum m m in mumi * wi'imm. fn H. mm » mull i»m j\'im^mmm^mmmmi^^ 

mmi* mi i i»wjwjwpii win )i mi turn mmnu t < •mu. m mi mmntm»mmm* mmmm<*Mm*mM*mm*nmmm*mmmm*mmimm*l*m 
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W 300.0 220.0 260.0 220.0 233.3 140.0 300.0 t«0.0 220.0 233*3 

» 300.0 aao.o toj.o 300*0 BO@,3 145.0 i«>.o 225.0 

34tttrol20G.O 200*0 150.0 *2O«0 190.0 

H m 255.0 234.0 193.6 260.0 - 1ff*0 9$U3 t f M 8 f M * 

MW«friMM»M»KlwMt»— » . • • wmmitiin.iii n i i i i i m y a w w i i i . t | l II mu iiiUHniiinif 11* *%<m\* mt^mmmii^mmmmtmmmmimmmmmiimmmmmm 



 
 
 
 
 
 
 
 

 



-•• ~- M&3&M. i l i l 008SLg8Itt?3 

Tim wm$& i s taaaidftt'ad as th« watloaal fruit a* India t 

sad fcha crop aaoottftt* far tissrljr 80 per aant of th* world 

a«rs*c«. Ths frutfe ha* a f»«4 damand In foreign sarfcsts berth 

la th« frs*h as «aH as nro/saas sd form, 

J» spit* of this imporiianc©, th# orop lias not hsan given 

tha attaction i t awry* and i t i s w^ll-aigh feaing oultiv&tad 

in * sml*+tilti stats* .Maniacs and f<&rtili&«rs ara saldoa • 

aspllsd and ths nutritio : af th* feraa i s l l t t l a aadaratood. 

frith a vi*wUK ha-ro a better understanding of tha 

nutritional statin as aaaditlsnsd fair tha fertilisation pr*«ti-

eas, studio wrts undartafcan to find out the nutritional tarsi* 

of the trsoa la the N, P, I# FHI»««ft»IJmias «xperiaeiatf alrsady 

laid ©at at th# Esffoital Fruit Bsssarsh Station, ¥sngurla end 

t# assess th« uptak* of V» P» K and to hnow the offset of ta* 

status of thssa individual alansftta ©n the uptake of othar . 

major or a t a r *!****£*• 

dtmdlas wars als® uadsrtokten to dstarssiaa ths nutritional 

status of MllAing elans* tress in a pvivftt* garde* in Pesaa, 

along with the apparsntiF healthy threes f ro« these cultivators 

fiald in en © ffort to find out whether nutritional disorder i s 

«*3oeietad adth tree deelin#« 



Th« iw^url^l «xp«4»flut «8 %'m wm& wm laid #**fc la 

f 959-&G with thr#* I«v»l8 «a«h of P *r»d K wad t%» Im&s of 

I t Jftlp end liadng. Leaf eaaples vtv* collected fres e*ch 

t**t*eemf s t tee diTlerect periods, via, l a Key t969» J^g* 

t i t e r the «ro? *»# pioked and in tJe?*gber t969» £•$» beifcre 

tbo blo@S5oolng of treat* 

Similarly! in *osambit fbur eeeaplea «f leere* vere 

drswE ta December f 96*# j^g , prior to spring growth aad again 

Itt April, JUB» and August 1969, &»j» during the eetiYe grewtfa 

stags snd a f ^ r to- &©ttt the type® ef tree* (healthy » ^ -

declining). The dttllalnft traas nere affeyad with ft ooisiponit* 

miaro-*iutrler>fcs and ares apray to aee wbethgr the declining 

tree* eould improve. 

The meero«$lomeata *er® aatlitatad by the method ©utlio-

9A by Lindner, 1,0* (1944)» nhile Cu, F« pad Ha ware eatlatated ^ 

«0 per Ewthwi described by ttper (1950) and \mrm *a* datataiA* 

ed I97 the aethsd gives by J$>*n ffatcher and v;ilc<wc (1950). 

Th« so i l aampl«» froci mmm «Marial aatperiitasi war* -

takss a«d ajmXyeaa' for the phyaio-ehemtcal properUeo, 

The mwth and yield 4*t* pr«vlou»ly reeo«4ad at the 

station were itsie uoe of for aaaaaitiiig the _ *££e«t 0f autr l t lo^a 

stataa* 

flit results obtained ara ew^riaed h«*rousd«sr t 

(t) nutrient «tattm »t ifa&go treea I s 
j»»iiri&t exj^ri&tmt 

Mffeet of application of H~ Xa Saveaiser eaaplea, the 
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loaf H has increased olgalfUastlgr with increased applica­

tion of H ftortill«ero> R@n̂ n»rt thl® iaereasod uptake of 

If has not resulted in botfcer yiold md growth of the tree* 

and i t aifpoar® that thef ha*e (jonsumed the additional 1 

without t o a w t i a g i t to production. I t , therefore, aopoaro 

that ttit lover level of M applied, 4«j|« 0.66 leg 8 p«r tree 

t* qulto Ad« uete for 10 year old trot tinder Vengurla condi­

t ion. Th« leaf ?! level of 1*70 to 1*91 per east eaeerved 

appears to oe f)p%lmo« the level mm aheerved to have fallen 

In May conaa.usnt en ltd util isation in fruit development. 

Tho uptake of IP and C® was observed to have incraaeed 

while X-idgiifleaatty do@ro&»#d in the treeaaee of H» The 

Uptake of rociainlr .̂; major and minor el^nent© at various 

levels of 1 afplieatloa was aot# however, effected* 

Effect of applic' ti©n of F 

Is^-BoMbe? sassples, F content Increased i» linear order 

with incre&ao in the application of ?• The increaaed eeneusp* 

t t a of ? with Inereaeed appliestion of phoephatic ffcrtillaara 

has not been util ised for production aa no corresponding -

increaae in yield and aloo growth wee ebftorved* I t la -

doubtful, thora^roi i f F application lo at a l l naoaasary, 

oineo the loaf F level of 0*1 f to 0.31 par cant was obeorved 

efeleh ooapi«Off wall with tho eptimuo flgureo reported by ether 

worken*. the May eaaoles showed s»r* aptake of F in contrast 
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«0 th* upUke of ,$» 'tfclo stone to hot* wsultod 4tto to 

= ;otftW m t U b t & t p af P, 

fho npt*tk« of boron was oboorfoo' to harm rodttood aig« 

nlf ia^ntly with iaoroaood uptake of P i» Bovoaoor out the 

94*** into not significantly iafluontod its JSajr oaaploa. 

Tl» uptake of other najor m l minor ol«acnt« r«aaino4 

uaaffoetod by tho P appilcatiofi and Xoof P otatus* 

Sffltf* of application of K 

Bio ioaf % ooatoat ooeroooofi aubotontially with tho 

aacunt of fortlllaers «id@dt though tho 4ifforoaoco --not* not 

oigaifleant* In the so I treatment, tho loaf K ooatent woo 

higher than the crltieal lovols reported by othor worker©* 

There «pf»o@rf to be no ftlgRlfloaKt Influence of K ot&ttis on 

tho. uptek© of othor eloaeifite both a® Jor and adjier*'' out loaf 

if Co and Mg nero ofeoorvod to be somewhat depreseod goo to 

increased application of K, nhiie p heo slightly increased 

Kith increasing ojesoo of K in tho saaplee collected in. 

Hovember 19$% 

Tho adeqtwte K otottto owin in tho m K treatment ooess 

to have ooes influenced by FXH application. the difforootiol 

application of I did not affect tho gvowth on* yield of troee* 

Bffoet of application of FXM 

The loaf P has imrmmA significantly vith ineroaeing 

applications of FEU this inareaoed P in tho pre@«Boe of FXH 
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has, bowrer, not be«m rtflefltod in bettor production, flaw, 

i t sssas that in th® abeejaao of phoaphatlo sad petusie fort i -

li»«r» rW giT«© fsod *»*ttlts« 

fho loef % status 3MM istsrs&ssdi significantly with 

hishsr tSss* #f fm appliostisns i a Ker^bwr 19^9 s**pl«a, 

whsrsao thor* i s A substantial insrs&ss in tho leaf Xf st&tas 

la Nqr 1969 sssplss* 

Boron content of l*a*ss hs® doproaaod with FtM appli­

cation *hloh may ** sua to in«rtm#od uptsk* of P# Thw uptake 

• f othar ma^or and minor sletssiiig hem m% ossa influsnoed by 

ths FTM application. 

FBI fes* not rssttltsd to ©sttsr growth and, tharafora, 

addition of FBI appears to h&m United ass in the local anils 

which art rich in organic »®tt*r* 

Effact of applloetlon of lino 

Lioing MB insrsaaod thft so i l pM. 2% has rspsltsd in 

•Igniflcsnt dasrsas* in Cta and m eontont and sigaiffeast -

I B M S S * i s F mid S uptake to rvlov^b r saaplss* 

Ua» application has not inau^io^d the «^«k* of «th«tr 

wm$m and sinor slsaoats including Ca* . Uos*T«rt loaf Oft' - •• 

v«rl#4 froni 1*70 to 2.55 par cent which i s quits satisfactory 

** #o»*ars«: Ho the lovsls roporfcad by othor wark*ra* 

Tho leaf Mg s s s j t ssssrpa4 was 0»S? jp«r ««& to 0.77 ssr 

oaut which appssrt *® »• <**!*• adjust* in eomparieon with tha 



IffOXt'. JfOOO JFttd %Jp othotfO* 

i flit lotf ooppor mmm$*m .ti«00 to 47.22 ppou Tho 

qotolto of ooppor i* oooorved to to d*prooaod with liaio appli-

o*U*&» 

TIMI aotftJco of Fo **» not boon laflutmcod by T&riouo 

lovola of 8# Pt £# fgK tad liming, fte» loaf Iron rengoo fro* 

170.0 to 229*6 ppsh 

Tho Imt boroa oonttiit vsrtod fro&t 23*18 to 34*5 ppn* 

Tho lo*f Ma contest varied from %9ft#t to If73tf ppa, • 

Tho lovola of aiero'WUtrlentt o%o*j*90d horo aro pPibably 

tho HrH yooo«d la tae crop tad i t f t difficult to toy. tdajtbtr •' 

thty art optima* Sovevor, aa tho trooss h«v« ahov* no doflel~ 

oncy symptoms or any ouhor a©iioaM®l>ityf i t mj bo coneludod 

tatt t&o -aaamtitio* notod «ty be fide tmo. 

|2) Katriont status of the Affectod 
tad ftoalthy aoaaafel tf*oa* 

oytaao of sitrogta 

Tho avavogo loaf B e©iat*nt of affottod two* *ao -

Otaorrwi to bo totioftttory end eoaparcbla to o^i-wontly * 

aoalt&jr plants rigiit firom the bogianin , £,&§ ovom prior to' 

tho ataarial tttftteofriitt boigtft OB9iiod* 

¥bm M atataa of the treoo aadar oaitdvatoro trjtotaoat 

wu loot tiaa tao fertilised trooo end alto loft tata tho 

•ritio&l one raportod by otJbo* law***** Xt» tkoroforOf aooaa 



roooonaVle to ftognso that the eulttvatom nomel doM U 

net adequate and the tfoee seed fertilisation. 

the foliar application of fi though are© along with 

aler9-nutri«nts on dlseeeed trees doea not Mm to have h*4 

* oar beiieflei&l effect In inoroneini th« leaf g« 

Opfcafe® of Phosphorous 

The F otattts of healthy trees was higher than the 

reported ones aacl i t further inereassd with the application 

of fertiliser* The f> status of <ii8sa«s4 trees i s very nosh 

higher than this fipwes of chapwan (1961) tad else higher thai 

the eontrel trees, ApplieAtto'S of phoaphetie fertilisers 

does not appear to be @o@ossary tinder looal conditions and e» 

the contrary may he esr&ribotins to the decline as seen from 

high P content of effected plants* 

Uptake ©£ Ftta îifiW 

The E tftetae in healthy trees i s Mgteer the* in the ' -

eeatrel tftetoent* I t appears that whom t£ supply i s me£e 

along with H and P, the E ttpt&Jce ie enhance*! « 

In disused treee» the I is/take ie eooeidereely higher 

tfhieh may have southing to do with the declining g«ndition 

of trees* 

Qotitke of Cslcltaa 

The Cs status of healthy trees ie more than control 
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treatment and is mere or less^ similar to that reported kf 

other wrkeiw. The declining treea hare mere Ca atatus 

thaa control but leas than the normal treea receiving * 

•arietta manurial treatments. 

This high Ca status ia all the treatments is probably 

conditioned by N application. 

Uptake of MagneeiiSi 

Observed values for healthy trees are somewhat lower 

and in th© cultivated treatment, it appear* t© be deficient. 

The diseased trees have & better Mg atatus in compari­

son with optimum ones reported by others, 

Uptake of Copper 

Cu content of healthy trees in the manurial treatment 

is higher than control treatment and is more than reported 

ones* 

In diseased trees also, the Cu content in all the treat­

ments ia higher than reported ones but lower than healthy trees 

with fertilizer treatment, 

Uptalce of iron 

Iron status of healthy plant8 in all the treatments ia 

much higher than in control and it appears to be ^aite satis­

factory* 
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The declining trees have registered more Fe content 

than control and other healthy trees es %*ell a® taore than 

reported ones* 

The iron uptake of diseased plants hove not b«en * 

affected by %fm foliar application of the Bicro-nutriente* 

Uptake of Boron 

The 8 content of henithy treos in stanurial treatments 

is sosietshat higher than in the control trees* These value* 

ure eomewhftt loner than the recited oae&u This low 3 eon-

tent my he me to increased ? status of the heslthy trees* 

The diseased trees have shown a higher 3 status in sll 

the treatments in eono^rlecm with healthy ones* 

The increased Boron status of effected trees eee&s to 

have resulted from foliar application of alero-*nutrlente« 

Uptake of Manganese 

The high '**n stotas of healthy %rm» as well as diseased 

trees in the treasonts *-* 3?' and K?K •• compared to control 

•earns to be due to the nitrogen applle@tion* ?husf it seeas 

that rti increases in the presence of «*• 

Froti the above results, it appears» in general* that 

amongst the healthy trees* the cultivators dose of 15 kg of 

FX?-i is not sufficient for .̂oou growth &»d» therefore, they need 

to be fertilised especially with nitrogenous ones to huiid up 

proper autrition&l belr-i>ee« It appears that in diseased trees 
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b&th asajor aad minor nutrient status is optimum, ftutritional 

deficiency, therefore, daes not o? ̂ r to be the main en use 

©f declining eolation of the treesf though high F and II are 

associated to mma extent into diseased trees end the salady 

Afpears to be clue to factors other than nutritional. 
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APPENDIX I 

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 % 
4 . Exchangeable Ca 4. 20 ME/100 gm of soil 

5 Exchangeable Mg 1. .66 ME/100 gm of soil 

6 pH 5.4 

II Physical properties of ' the soil 

S.No. Constituent Percentage 

1. Moisture 6.62 

2. Organic matter 4.49 

3 Silt 19.58 

4. Clay 48.76 

5, Silt + Clay 68.34 

6, Coarse sand 6.27 
7 Fine sand 22.64 
8 Total sand 28.22 

9 Calcium carbonate 0.12 
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Sell srjMysla £g&m of Health sad Diseased 

I . Chaoical properties of the ee&U 

£r: Constituent t Heelfay t Diseased 
Met t t 

1 Tetal nitrogen 0.074 * 0,071 * 

f Available pfeeepho* 0.0043 % 0*0061 % 
rows 

3 Available potsssiUB 0.065 % 0*02* $ 

4 S3BdiTOg«able saleitai 5^.40 M8/f00 @» ef 29.«7 ME/100 m of 

$ Exchangeable n p i . 9.6 MB/100 gm &t 17*40 ME/100 ga of 
@lttS B@ii W U 

6 pH g*1 7*S 

XI* Phyaieal properties of tfee s#il 

S.Ko* Constituent 1 Haaithy 1 Oiseftsed 

1*40 

, 1*6|f •• 

©•75 

32.60 

56.35 

1 Melature 7*60 

1 Organic setter 1*18 

1 Si l t 20.38 

4 Clay 40*32 

$ 311% • Gl«y 60*70 

6 
7 
8 

Cearee sand 
Fine efis&l 
Total swaA 
Calc ic osrbonate 

#*Sf 
I7»*4 
26,23 
4*46 

a**24 
30*76 
3**5 
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