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EFFECT OF DIFFERENT ROOT STOCKS ON MINERAL ('ONTENTS
0OF LEAVES IN KAGHZ!I LIME LEAVES (Cffrus suraniifolta Swing.)

Khalid Mahmood Qureshi, M, N, Malik & M, lbrahim Cheudhary*

Leaf analysia of Kaghzi lime grafted on Jemberri Khatti, Jatti,
Khatti Kharna Khatta, Kaghzilims snd Eureks lamon wae done
during August (1983), Mareh apd June (1884) with tha ohjective of -
evalunting thess root atooks fur compatibility in terms of translo-
eation of WPK and Fe,

Maximum smounts of nitrogen (1.83%) were found in the
leaves of Kaghzi lime grafted on Kharna Khatta, olosely followed

by Keghzi lime stock, lron contents were found atatiatically
similar on all roectatocka,

Soil analysis under the cenopiea of thess trees revesled that
NPEK snd Fe contenta of the soil were statistically eimilsr indica-
ting moil uniformity. Soil pH snd Fe wan al:o found uniform
through out the feld,

INTRODUCTICN

Commercial citrus vavietita are propagated asexually by buddingfgrafting
them on compatible rovtatocka, Kaghzi limes is howaver, conventionaily raised
throngh seeds, which entails varistiva jn gquality ond gquanitity of the crop.
Serdling trees alzo start hosring very late, It is however deemed desirable to
adupt the agexual method to vatablish the charecterietios of the wop, FPuso
ing these efforts kaghei lime wae grafted on five rootatocks and relevent studies
wers injtinted to recommenid rome suitable rootstock for this important fruait,

Aqcording to Smith et af. (1949) rootstocks determine the vigour, produ-
ctivity of the plant and quality of the produst by sifeesing ahsgrptivo and
translooation of minersl slements from aoil which ultimately affect the overall

performandce of the ecion trees.

Haas (1945} found more Ca, Mg and less I{ in grape-fruit, Navel and
Valencis orange leaves grafted oo sour grange than thoss on aweet orange. Ha

also found bigheet nitrogen and phespherus contenta in Vulenica orange leaven
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when budded oh swest orapge roetstock, Sherplea and Hilgemaa (1473)

found w significant differsncea for NPK in the Jeaves of Washington Navel snd

Valanaia oranges; Dency and kinnow mandarind and Mareh grapefruit grown

on sonr orsnge and rough lemon rootetocks, Kumar et al, (1978) reported

verying lavel of NPK contents of E-year old trees of Kinnow mandarin, Pearl

tangslo, Camphell Valenioa orange and wilking tanger grafted on Jatti I{hatti,
Khwrna Khatta, Troyer citrangs and carrize eitrange rootstecks,

Caeain & ol (1979) reported that mandarins on Foucives trifpliete and
Troyer citzenge had higher leaf nitrogen than on sour orango.  Heinz and wut-
acher {1332) notad thab reotstoek indoced sigoifeant differenc: in N content of
leaves oo differsnt rootetocka,

Haus {1945) reported that leaves of trees on pomelo and Sempsen tengelo
rootatoeks contained the highest percentape of potassiom than those of trees on
raugh lemon, aweet orange, moure crange snd Cleopsatrs maudlin, I'uhmy and
Hassahalla {1977} reported that leaf potassium concentration incresded to the
highest on Troyer eitrange and the lowest oo Cleopatrs mandarin roulanoeln,
sour craoge, rough lemon and Rapgpur lime were in bebween.

Fullee and Hilgeman (1866) etudied that absorption of phoaphate by
Navel arapge wae not significantly differnt when grown on either reugh lemon
or sour orange reotstocks. Wallace of al. |1981) mnalysed levels from owa, of
orangs, lemon, grapsfruit and mandarin growing oo rootstocks like swest
orsngs, grape-fruit, Cleopatra mandarin, rongh lemon and scur orange, They
found eignifioant difference between root stock for phosphorns and trees eon
Cleopstrs mandarin wers obaerved the lowest in phosphurna,

Keeping this in mind, the pressnt resesarch programme was intbinted an
at attempb to agsociate the minsral compoaition of the leaves of Kuyhei lime
grafted on some important rootstacks to evaluate their compatibility and pro-
duotivity. This information may eventually be uscfull in muking nutritionsl
programme of the erop.

MATERIALS AND METRH{ODS

These studies wera conduoted in the New Lxperimental Fruit Garden,
Department of Hortioulture, Univeraity of Agrienlture, Fuizalabad on Kahgzi
lime (Citrus awrantifolis Swing.) graited oo the following five rouvtstocls
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1. Jamberti Khatti Citrua jambhiri Luah.

2. Jatti Khettl Citrus jamblirs Lash,

3. Kharna Khatte Citruz karna Ruf,

4. Hahysi lims Citrus ewrantifolio Swing,
&. Eurelka lamon Citrus Hmon (L.) Burm. T,

These plants were of the esme sge and growing uader similar soil and
cultural conditions. Experimental wes lasidont in 4 replications seeording to
Completely Randomized Blook Deeign for statistics] nnalyeis by taking one plant

per treatment. DMR teat was applied for somparison of different rootstocks
for minera] contenta,

Following methods wers applied to make the required obaervations ;
Leaf Analysis

About one hundred healthy leavea (4-7 months old) of similer age were
collected at rendom from sll aldes of B tres during last week of August, 1683,
eecand week of March and leat week of June, 1884, Leaf vamples were washed
with & datsrgent in distilled water and oven dried st 65°C. Then these wers
orashed to powder form and stored in clean air tight plastie bottles, Leaf
enalyeen for W F, K snd Fe wers nccomplizhed as under :

Nitrogen was determined by Gunning snd Hibbard’'s method of sulphurie
acid digestion and distiillation which was wade with micro-Kjeldahl spparstue
o5 desoribed by Jaockaon (1968}, Phoephorus determination was made aceording
to methods @eseribed by Chapmen and Pratt (1881}, Potassinm eontentr stions
were datermined by Flame Photometer. The iron determipation was made by
using Beckman Atemic Abwsorption Spectrophotometer, nsing conditiona for
chiaining mazimum sensitiviby.

Soil dAnalyns

Bepresentative soil agmples wers taken under the cancpy of each tree
with a sampling tubs at & depth of 0-60 cm once during thena studies. Thews
samples were air dried, then ground in s woeden pestle snd mortar, pasced

throngh a ¢ mm plastio sieve apd ptored in ¢lean polyethylons bags. For deter-
minationa of nitragen, phosphorus, potassinm and iron of acil, same procedures
wera ndoptad as desoribed in case of lenf analyses,

Soil pH wes determined by prepsring a saturated soil paste of 200 mgaf
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soil in & beaker and keeping it for balf and hour for equilibration, The plf was
determined with & pH meter using glass electrodea.

Soil Electrical conductivity was recorded on Electrolytic Conductivity
Mennuring” Set of 1he extract of 1ojl paste which was done with suctioy pump.

RESULTS AND DISCUIRION

Leaf Analysia

Nitrogen : The nitrogen vontent of leaves haa direct bearing on the uitimate
fruiting capacity of fruit tres. Date presented in table | revealed that root
stooks affected the level of N significantly during mooths of June snd August,
Mazimnm pitrogen contents (1 88%) were found in trees budded nn Kharna
Ehatta. Trees budded on Kaghzi lime showed 1.88% nitrogen, Ruoth of thewns
rootstocka showed & non-significent difference with sach other. In March, leaf
4DBIFAiE wans again carried vut but no significant differsnce was noted althnugh
Kharana Khatta waintained ita anperiority over the other rootstocks,

During June analysis there was & significant difference smong tha leaf N
concentration. Trees on Kherns Kbatta were apein on tap poeition giving &
significant]y high N concentration of 1.84% ologely followed by Jamberci Khatti
with concantration of 1.63%; which waa sigoificantly better than Kahgai limn,
Eurekn lemon and Jatti Khatti, The resnita are in accordance with the findings
of wallace et gl. (1081}, Casain et af. (1979), Heinz wud Wurscher, (1992, and
Eamar ef al. {1979), who claimed that different rootsteclks differeilin their effect
on nitrogen absorption and tranalacation.

Fhospherus : The quality of fruit is more or lesa assooiated with phosphorus
content of the fruit plants durisg fruiting period. Dats on phosphorus ocontent
of leaves presented in table | showed that effect of diffarant ront atocks on Kag.
bzi lime leaver was pot significant during the monthe of dugust and March,
Mazximum pheephorus content (0.175%) was found on Kharos Khatta rootstock
whioh waa significantly superivr then Jamberri Khatti and Jatti Khatti during
the month of June. Trees budded on Kaghzi lime and Bureka lemon indicated
a statistical parity with Ehain Khetta, Several workera have conducted
experiments on phoephorus putrition on eitrus fruits, Fuller and Hilgeman
{18565} mod Cuenip ¢f ol. (1978) found little differences in vhosphorus absorpticn
by different rootstocke but resulta of ‘Wallaca ef of. (1981} indicate that root
stock mffect phosphorua sbeorption snd translocation which is also evident in our

studiea though varying et differcnt times of year.
+
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Potassium ;.  Paotessium plays & remarkable rola in the growth and development
of fruit plants sspecially the citrus treem hy regulatiog the metabolie apd enzy-
matio aotivities within the plant. Rootetncks affected the level of K eigni-
ficantly during meonths of Auvguet and Merph aed there was non-sippifican
reaponsa during the third week of June (Table ). The highest potaseinm
sontents wers found in the leaves of Kaghkzi lime on Kharana Khatin snd
Kaghzi lime roostocks in the month of Angust ehowing 1.52 and 1 30% K res.
pectively which was mignificantly soperior than Jamberri Khatti, Jotti Khatti
and Eurska lemon, In March lesf analysis showed that Kheros Khatta main-
tained its superiority over other rootstocks with potassium cootent of 1 28%
Lowest potassium content (10.53%) was ohasrved oo Jaghzi lime trees grafted on
Jatti Khatti toot stock

Thete resulte are in agreement with the fudings of Haaa (1945), Smith
et o, (1949, snd Fabmy and Hasseballs (1977),

Iron : RBesults of leaf analysis during the months of August, March and June
presented in Table 1 showed that 1he cfiect of rootatacks on iron conventration
of Kaghzi lime leaves on different rootstocks was non-significant Highest iron
contents of 45.6 ppm, 43.82 ppm and 46, 05 ppm repulted from the leaf anslysis
of Kaghzi lime on Kharna Kbatts during the mopthe of August, March and Jupe
respactively. Minimum iroo contents 4546 sod 38.36 ppm wers shown by
Jamberti Khatti during months of Augast and June respectively. Eurcks lemon
transloosted lowest iron content of 36 55 ppm in the month of March, Resesrsh
findings of Wallace ef af. (1981} are to some extent, in sccordanas to the pressnt
gtudies, which indicate thet Fe concentration in citrus leaves ia inconsistent!y
affetted by rooteinoks

Soil dnalysis :

N, P. K and Fecontenta:  Data in table 2 indicate the results of soil apaiyeis
in drip lioe of trees which show that N contents of mail nnder trees grafted on
Kharna Khatta Kagbzi lime, Eureka lemon, Jotti Khatti and J smbarri Khatti
were 0,084, 0.075, 0.085. 0,076 and 0.0717 pereent; phospharus comventration
.75, 0,75 6.02, 5.5 and 5.5 ppm snd poteesium contents 132, 154, 145, 143 nucd
126 ppm reapectively. Iron contenbs were found to be 8508, B0 38, BLUY and
70.1 ppm in the soil under Kaghzi lime trees grafted on Jambarri Khatti, Jatti
Khatti, Kharna Khatta, Kaghri lime Enreke lamon rootstocks respectively.

All of the above resulta of soil analyuis were statistically non.signifivant

indicating uniformity of the plot in which rootstocks were growo.
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pH and Electrical Conduelivity i The values for pH ard Fee are tabulated in
table 2 whith shows tEet the ecil onder the trece of Keglzi lime gealted on
Jaraberri Khatti, Jatdi Khatti, Kharns Ebatts, Keghei lime and Eorcka lemon
hava pH, of .10, 8§ 11, B.12, 8.12 ad 8.13, sod electrieel conduetiviey § 831 30,
1.85, 1.42 end 1,71 mmhosfem respectively, Resultn icdicste rum-significant
difference aleo for 6cil pH and electrical condnetivity.

It ia concluded that kherne kbatta {(irus Lorne) proved 1o ke the most
efficient of sl the ront stoeke in trepalocating varions important nutritive ele
mente from poil to the top of the ecion variets, Feeord being Kaghei lime under
the uniform conditiors of scil pB snd eleotric conductivity.
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