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Effect offoliar sprays of micronutrients on nutrients status, yield and fruit quality ofkinnow
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ABSTRACT : The sludy was conducled undcr arid conditions of nor(h-western Rajaslhan during the year 2007-08 at CIAH, Bikane. Thc

experimenr was laid out wirh l5 rrealments rcplicatcd dr.cc iimcs in fandomized block design. The trccs were mainlained wilh conmon
cuirural praclices undcr drip irrigalion svstem. foliar applications ol micronutrients viz. Fe \0 50%o, I 0%)- Cu (0 25%. 0.50%) aDd 7n
(0.50%, | 0%) alone and in comblnatlons wcre doDe rwice {at an inlcrval of one month) in the monlh ol'Junc and July on six years oid
kinnow trees. The maximum nitrogcn, phosphoms- iron. copper and zinc contcnt lvas oblained in learcs by lbliar spra.vs of micronutrjenls

trcatmcnt I;e 0.50%+Zrr 0.500/o+Cu 0 25ol" under hot arid condilions. The highcr fruil yicld and quality atlribulcs were also observed undcr

lirs lreatmcnl
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Kinnow cultivation is becoming popular in north lndia (8).

It is widcl) adoptcd that hybrid is almost free liom
gtanulation. compalatively rcsistanl to liost and insect-
pests and diseases. lt is an important fruit crop being gtorvn

particularly in canal irrigated areas ofRajasthan. The kinno$
fruit is oultivated in about 9,000 ha area with production of
25.000 MT in the districts ofSri Ganganagar, Hanumangarh
and Bikaner of Westem Rajasthan. lt \.vas introduced in
1956 in Punjab which helped in replacing the traditional
citlus t'ruits viz., srvcet orange and local mandarin to somc

extent and strengthening thc status of citrus industr] irl
lndia and thcreby making India as the sixth largest producer
(3-79 million tones/annum) in the lvorld r.vith a share of4.87o
(7), It is used for f'resh eaten.juice making and othel drinks.
It has vastpotential lbr large scale cultivation in arid region.
'Ihe maior limiting fbclor in incrcasing thc area under citrus
in Raiasthan is poor quality of the soils, which have high
pH, low nutritional status aDd pool irl organic rna11er.

Deficiency ol'auy element considercd essential arnong the
16 leads to altcrcd mctabolism and subsoqucntly results in
physiological changes and poor productivity (2). Chapman
(3) reported substantial removal ol'macro as well as

micronutricnts by citrus 1'ruits.'l'here is a spccitic nccd of
zinc, iron. coppcr sprays to mandarir orchards in poor soils
of \.vestern Rajasthan as the soil is dcficient in major and

micronutrients due to the high pH ofthe sandy soil. Kinnou,
nandarin orchards sprayed with micronutricnts resulted in
the production ofbetter size offruits (5).
Thercfore. realizing the impoftance 01'csscntial elements in
plant nutdtion, th€ present study lvas undertaken te lind
out the afltct o1'zinc, iron and ooppcr in cnhancing
productivity and quality of kinnow mandarin under arid
condilien ol' westenr Rajasthan.

MATERIALS AND ME'I'HODS

A field experimenl was carried out at Centml Instilute lbr
Arid Ilorticultu.c. ISikancr during thc yt>ar 2007- 08. lor
conducting the study.', sixyears old unilbrm trces ofkinnow
were selected.'lhe soils ofarid zone a:e characterized under
aridisols *hich are poor in availability ofnulrients. organic

natterand \.vater holding capacity. Bikanerdistdct extends

liom 27'l5' to 29"5 norlh latitudes and 71"54'to 74'12'east
lolgitudcs. Bikancr has alid climate rvith an annua: average

rainfallolabout 260 mm. Morc than 807o rainf'all is received

in the southwest monsoon season. During summers, the

maximum temperature may go as high as 48'C rvhile in the
winter it may fall as low as 0'C.'l'his region is pronoto high
rvind velocity and soil erosion. Soil dlifting due to high
speed winds leads to soil erosion rvhich is a maior problem
in the summers.
There were l5 treatmcnts replicatod thrice tcstcd in
randomized block design. The efl'ect of iron (0.5%, 1.0%),

copper'(0.25%,0.50%) and zjnc (0.50%, 1.0yo) aloneand in
combinations rvas sludied. The required quantities of
mioronutrients rvefe dissolved in rvatcr scparately and then
pH of these nutrients solutiol'r was adjusted by lime and

sprayed in June 2007 and.luly 2007. The simple water spray

was done on tlre trees ur'rdcr cont.ol treahnellt. In each spray

treatment, Teepol was addcd as sticking agent in prepared

solution. The four -fivc months old 30-50 leaf samples
were collected lbranalysis. The fruit and leal'samples were

analyzcd fbr N, P. K, Zn. l:e and Cu by thc lbllowing standard

procedurc laid out by Chapman (3). ObseNations on liuit
yield and quality pararneters were recolded and data rvere

subjected to statistical analysis.

RESULTS AND DISCUSSION

'l'hc fbliar application ol'iron. copper and zinc aloneand in

combinations increassd nitrogcn, phosphorus, iron, copper

and zinc content in leaves, holvever, thc potassium content
decreased al'ler spra.v ol m icronutfients. The leafsampling
uas carricd out l5 days .Iflof sccond sprays of
micronutricnts. the maximum nitr'ogen (2.55%), phosphorus

(0.15%), jron (85.13 ppm), copper (5.01 ppm) and zinc (46.40

ppm) contents were recorded in leaves ofkinnow mandadn

tfcc lccciving treatmcnts T7 (Fa 0.5o+Zn 0.50+Cu 0.25%) as

compared to control and other treatmcnts (Table- l). Dube

and Saxena (6) reported such resulls in s$eet orange and

Manchanda (9) also reported similar findings in slleet
orange. lt might be due to the fact that fblial application of
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micronutrients particularly iron, copper and zinc conected

iron, copper and zinc deliciency in leaves and thus chlorotic
leaves become norrnal. resulting in bctter assimilation of
nitrogen and phosphorus in the leaves,

The micronutrient sprays signilicantly increased the fruit
yield per tree in kinnow mandarin under arid conditions.
The naximum fruityield (30.54 kg/trce) was obtained undor

treatment T7 (Fe 0.50 +Zn 0 .50+Ct 0.25o/o) fol lowed by T 
r.r

(Fe l,.\yo+Zn 1.o%+Cu 0.50%) treatment (29.21 kg/tree). It
might bc possibl,v- duo to better li'uit set and retention and

improvement in quality of fiuits by fbliar feeding of
micronutrients. A considerable improvement was obseryed

under difl'erent lrealments in quality attributes of kinnorv

mandarin ( lbble 2). The maximum TSS, ascorbio acid. total

sugars, iron, coppet and zinc contents in liuit .iuice were

rccorded maximum with foliar application offeatment T7

(F e0 .50o/o + 7n 0.50o/. + Cu}.25%o) viz.l3 .25 Brix. 27.20 mg/

100 g.7 .24o/o,28.10,0.21 and 0.43 ppn, respectivel), however,

the acjdity content was minimum (0.70%). The increased

TSS and ascorbic acid content of fruit with iron may bc

attributed to an increase in photosynthetic activity and more
production 01'starch and consequently conversion into
sugars. f)hillon and Bindra (4) have obtained the similar
results in ber and Singh e/ al (l l) in mango cv. Dashehali.

Zinc sulphate sprays also increased TSS and ascorbic acid

due 10 more synthesis ofauxins which jncreased metabolic

activity and accumulation ofmore total soluble solids. It is
in confbrmity with findings (''1'Som Dutt and Bambota ( l2)
in citrus, and Babu et al ( I ) in kinnow mandarin. Reduction

ol'starch content at the time of acid deterioration and

intensive translocation in fruits may be the possible reason

ofincrease ot'sugar in fiuits. Similarly, Singh e/ 4l (10)

lbund that foliar sptay of micronutrients increased sugar

content in aonla. Zinc spray also improves the auxin content

Tab:e 1. Effect of foliar sprays ot micronuhients on N, P, K, Fe, Cu and Zn content of Kinno* lerves

Symbols Trealments Aller second spray of rBicronulrionts (August, 2007)

N r%) P (o/d) K (%\ Fe (ppm) Cu (ppm) Zn (PPin)

T,
Tl
I.
T.
T.
T5

T6
T.
Ts
T,
T,,,
T,,'t"
l',
T''

2.0l
2.50
2.43
2.53
2.5l
2.54
2.53
2.55
2.5 |

251
2.5 I

2.55
2.54

0.06
o.t1

0.05
0.l l
0.l0
0.ti
0.1 I

0.14
0 t3
015
0. l2
0ll
014
0.t2
0.l5
0.14
0. t6
0.01
002

0.67
065
0.64
0.6 5

0.64
0.64
064
0.63
0.6.1
0.63
0.63
o.64
0.61
0.64
4.62
0.02

NS

12.14
81.78
53.08
53.17
8r.81
82.11
55.10
85.13
8t 94
55.10
5 5.20
82.14
85.8 1

58.20
86. l8
0.78
2.26

3.0l
3.29
4.90
3.3 0
4.95
3.3 3

4.91
5.0 I
3.46
496
3.45
5.03
3.4 8

5.06
5.1 3

0.09
0.26

t9.70
22.1 7

22.03
42.13
23 t5
42.39
43.09
46.40
23.98
23.11
43 t8
21.16
44 tl
44 21

46.71
0.44
| .29

Control (water sprays)
Fe 0.50%
Cu 0 25%
Zn 0.5aoh
Fe 0.507o+Cr 0.25%
Fe o s\o/n+Zn 0.50o/r
Zti 0.'\o/o+Cu 0.25o/o

Feo.soo/o+Z.n 0.50%+Cu 0.25 %
Fe |.0%
Cu 0.50%
Zn 1 .O'/o

l.e !.o%+Cu 0.50%
Fc | .\ok+Zn | .0o/o

Zn L0%+Cu 0.50%
Fe | .jYo+Z^ 1.09'o+C[ 0.50%
S. tm+
C. D. at 5%

Table 2, Ilffect of folisr sprnys of micronotrients oo yi€ld and quality attributes of Kiono* fruits

Fruil yicld TSS Ascorbic Acrdrty
(kg/tr€c) ("Brix) acid conlenl (%)

{mYl00 g)

Tolal
sugars

("t"\

Fc
(ppm)

Cu Zn
(ppn) (ppm)

Conlrol (water spray)
Fe 0.J0%
CLt 0.254/o

Zn 0 sjo/o
Fe 0.5.07o+Cu 0.25%
h-e 0.50.%o+Zn 0 50%
Zn O.sOo/o+Cu 0.25o/o

lie 0.500/o+2n0.50%+Cu 0.25 %
Fe 1.0%
Cu 0.50%
2r, | .0%
Fe Lo%+CI 0.50%
Fe | .\oh+Zn | .On/o

Zt | Io/o+Cr! 0.50o/o

Fe |.o%+Zn 1.O%+Cu 0 50%o

S. Em+
C. D. at 5%

19.21
24.91
23.39
26.84
25.52
28.l8
21 .87
30.54
26.17
23.80
28.61
24.74
21 t9
26.13
29.21
t. 4l
1. 09

| .06
12.40
12.33
t2.43
12 1A

l l.0l
12.69
13.25
t2.18
)2 40
12.6t)
12.38
12.89
t2 60
13.01
0.26
o.'16

20.26
24.47
23 56
24 78
24.65
25.79
25.65
27 .20
24.80
24 08
25.01
24.60
25.76
25.61
26.01
018
0.52

0.8 8
0.7 6

0 78
0.7 5

0.7 5

0.7 1

o.71
0.70
0.7 5

0.16
o.71
o.7 6

0.72
0.12
0.71
0.02
0.05

6.50
6.90
6.8 8

7. 10

6.95
7.15
7t4

7.l0
7 .O1
'7.21

6.90
7.05
1.15
'7 .21

0.04
0 13

I8.44
24 44
19.01
r9.19
25.80
26 t4
2l .11
28.t0
26.10
20.04
20.t 4
25.12
26.01
20.89
2t.92
t.4l
4.09

0.l l
0.l3
017
0 t3
0.18
0.1 3

0.l9
o.2l
0.r3
021
0.14
0.11
0.l3
0l9
0.20
0.01
0.02

032
0.36
0.34
0.40
o.37
0.42
0.41
0.43
0.37
0.3 5

0.42
0.36
0.40
0.3 9

0 38
0.02
0.0s
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and it also acted as catalyst in oxidation process' Its
presence is ofgreirt importanc€ in sugar metabolism. Similar

findings have also been reported by Babu el al (1) in kinnow

mandarin. The decrease in fruit acidity owing to the

application of Fe, Cu and Zn might be because of quick

conversions inlo suga$ and its derivatives by the reaction

ofgtycolytic path\Yay. Increased sugars and reduced starch

contenl which vr'ere due to more intensive translocation of
starch to sugars in fruits, might be the second reason of
reduc€d acidity offruits. Singh ct 4l ( l0) in anola and Babu

e/al (1) in kinnow mandarin also reported decrease in fruit
acidity du€ to application ofmicronutrients'
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