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Effect of Zi
nc and Iron on the Chlorosis of Mandarin*
C. K. Dixit! and R. Yamdagni

Department of Horticulture, HAU, Hissar.
ABSTRACT

The effect

0.75 and 1.0 pe(:-f :::tf;’::fae:sf;:::io:ti:SOQ a'?d FeS(.)4 at three concentration vizf., 0.5,

ke Kinnow mandarin at the Ha Year. in April an.d Septembher was studied on

chlorosis was more with 1.0 ryana Agricultural University, Hissar. Reduction of

Adoroite sk ‘0 per cent ZnSO, and 0.5 per cent FeS0;. Reduction in
. S .!nore after April spray and less after September spray. After initial re-

duction following the spray, the chlorosis increased in both the seasons but in March

there was again a reduction in chlorosis which was very marked in sprayed trees

than the control trees.

The correction of chlorosis was more with zinc than with iron. It is recommended
that two sprays of 1.0 per cent ZnSO, would be beneficial for Kinnow mandarin trees.

INTRODUCTION

Kinnow mandarin, a hybrid bet-
ween King and Willow Leaf is being
grown on a commercial scale in Hary-
ana. One of the maladies affecting
Kinnow, as in other citrus crops, is
chlorosis characterised by interveinal
yellowing of leaves. The soils in the
Haryana and Punjab are alkaline and
calcareous and availabilities of zinc
and iron are low. Deficiency of zinc is
most wide-spread and it is closely follow-
ed by iron (Kanwar and Randhawa,
1967).

Several workers have observed mark-
cd recoveries from the chlorosis in diff-
erent citrus species through the foliar
applications,
(1945) corrected die-back associated
citrus chlorosis with the sprays of zinc

" A pariwoi‘WNI.Sc. (Agn) ‘thesis submitted by
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and ferrous sulphate. Som Dutt (1962)

and Prithvipal Singh (1963) observed

that 0.8 and 1.0 per cent zinc sulphate

sprays and 0.4 and 0.6 per cent ferrous

sulphate sprays were more effective in
reducing the chlorosis in Blood Red
Sweet Orange. Aiyappa et al. (1968
and 1968a) observed significant effects
of foliar sprays of zinc in reduction of
chlorosis in Coorg mandarin-seedling
trees and mandarin-orange trees. Dube
and Saxena (1971) observed that chlo-
rosis of orange leaves was completely
corrected by four sprays of ZnSO, (0.5
per cent) and Zn-EDTA (0.25 per cent).

The fact that the citrus chlorosis
could be corrected with zinc and iron
sprays establishes that it is mainly due
to the deficiency of these clements. The
study was undertaken mainly for assess-
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ing the effect of sprays of l‘]“_‘ ous

trations cach of zinc anc ‘(l”‘ s

phates during two flushes of th yﬁmn—
: o LINnow

April and September, on Kinn

darin orange trees.

MATERIALS AND METHODS

The present study was carrle? ?}111;
at the experimental Orchard o

TABLE 1
Chemical analysis of the soil profile.

¢ concen-
sul-
in

GAU RES. J. 19g3 , o

Dcpartmcnt of .Hort.icultur-e, Ha,
Agricultural Umvch1t.y, Hissar, g i
the year 1975-76 on clght.year-old fruig,
bearing Kinnow treées raised op e
Khatti (Citrus ]amb/z.m Lush) T00tst0q
The soil of the experimental orcharg o,
analysed. The .data on t}.ze Chcmica\]
analysis of the soil are given in Tap), 1

Yana

\\
. ; pH  EC.
(Deﬁtlz Available nutrients (ppm) (1:2 (1 : 2
cm) ¥ B K D.T.P.A. ex- (m-mﬁo.s/
tractable cm)
,zh Fe
0-15 140.7 21.1 121.2 0.46 4.8 8.4 0.15
15-30 139.3 12.8 108.5 0.32 4.5 8.5 0.23
3045 130.7 10.6 76.5 0.21 3.9 8.3 0.37
45-60 90.7 7.2 62.9 0.09 3.0 8.4 0.38
60-75 54.3 4.3 53.2 0.17 2.9 8.5 0.43
75-90 47.0 2.6 46.5 0.16 2.3 8.6 0.40

The experiment was laid out ac-
cording to Randomized Block Design.
Twentyone Kinnow trees of uniform
growth and vigour were selected. The
treatments were replicated three times,
keeping one tree as a unit. The treat-
ments were as under:

1. ZnSOy 0.5, 0.75 and 1.009,
2. FeSO, 0.5, 0.75 and 1.009;
3. Control (Water spray only).

Both the compounds, viz., ZnSO, and
FeSO4were sprayed in aqueous form using

plied in the month of September which
coincide with spring and autumn flushes
of growth respectively,

In order to study the efficacy of the
Spray treatments in the correction of
chlorosis, ten uniform -one year old
shoots were selected on all the sides o
the tree before each spray, the number ¢t
healthy and chlorotic leaves was countcd
on the selected shoots to work out the
pereentage of chlorosis. Similar obscr-
vations were recorded ope month after
¢ach spray and at the end of each grow!!

f.resh solution at each spray. To each solu- sl
tion a quantity of hydrated lime cqual '
to half the quantity of the compound RESULTS AND DISCUSSION
was added. Ten litres of the spray solu- The : ~ e and
ions were sprayed on cach tree , € results of the effect of zin¢ @ .
tion ' o it ITOn sprays on the intensity of chlor¢®”
First spray was dppll(:d in the month arc presented in Tables 2 and 3. The
Of April and thC second Sl)ray was ap- (liltll reveal lhat o month aft(‘l' the
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April spray i.c. in May, aj the
iron treatments resulted iy
decrease in the inj(j, level]
in comparison t

tensity of chlorosjs

Zing and

ol chlorogig
control whereiy

‘ in-
mereased

. Consis-
tently. Zinc Sulphate at 1 g Per cent
concentration showed significan reduc

tion (-15-59 pey cent) of chloros:
1 osis .
mgl.stcrcd only 1.73 per cent chloslf(s)sis as

in May after the
could be due to increased demand of
Fe and Zn by new flusp and developing

The effect of the Spray was ob-
viously transitory and WOre out in course

of time, the extent of wearing out be-

ing more with dilute sprays of zj
sulphate (Table 2). S o

The analysis of leaves for Zn and Fe
in September, five months after the spr-
ing spray and before the September spray
(Table 4) also reveals that the con-
centrations of Fe and Zn are higher in
1.0 per cent sprayed trees than those
sprayed with lower concentrations. Never-
TABLE ¢

Effect of foliar sprays of zinc and iron
on their levels in Kinnow leaves.

% Zn (ppm)  Fe (ppm)

Spray which

A Stgnificag

Treatments
No.
L. ZnSO, 0.5% 16.3 1100
2. ZnSO, 0.75% 17.7 138.3
3. ZnSO; 1.0% 19.3 }71.7
4. FeSO, 0.59, 10.7 186.6
3. FeSO, 0.75%, 10.3 238.3
6. FeSO, 1.0% 11.0 :
7. Control (water spray
only) 10.3 120.0
0/ 5.4
C.D. at 5% - 28 6
oV 11.72 24.79

. 19 L n
theless, the concentration of IJt‘%(,[P rfir,
18 less than the minimum v;,llll‘(' 61) ‘;)f
Ppm s'uggﬁstcd by Chapman (190

ZING AND IRON
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Zn, which underlines  the need for
repetition of spray. With iron Sprays
1t was 0.5

: PEr cent which gave less in:

(:1.(,1(:1100 of  chlorosis ip August than

higher concentrations, The FeSO

Sprays at 0.5 per cent were moré

effective among iron  treatments,

Similar observations were made by
Prithvipal Singh (1963) and Chitkara
and  Bhambota (1971)  with FeSO,
Sprays at 0.6 per cent. Dekock (1955 and
1956) has shown that the manifestation
of iron chlorosis depends on the relative
amounts of Fe and P absorbed by the
plant. This was also shown to correlate
well with Ca/K ratios in lime-induced
chlorosis. It was also shown by Radiske
and Biddulph (1953) that with the same
amount of Fe in culture solution, in-
crease of phosphorus levels and pH
caused chlorosis. They also reported that
the mobility of injected iron was best
at low concentration. The fixation of
absorbed iron in sprayed leaves and the
intolerance to higher concentration was
also reported by Kanwar and Ran-
dhawa (1960). Itisseen that leaf levels
in September are in the higher range
even with 0.5 per cent spray and pass
on into the excess range with 0.75 per
cent and 1.0 per cent [As suggested by

Smith (1966) leaves containing (1) less
than 35 ppm were rated to be deficient,

(ii) 35 to 49 ppm low, (iii) 50 to %20
ppm optimum, (iv) 130 to 200 ppm high
and (v) more than 250 ppm in excess ran-
ge]. Manchanda (1967) and Me_mchanda
et al. (1972) had even observed increased
chlorosis with application of iron. The‘
better results with lower concentration of
iron sprays arc, therefore, dcpclv.‘dcut 911
a complexity of several features (1 ;{blc 4],

It is evident from the data for the
sccond spriy (Table 3) tlmf unc) ‘nh;i‘tjl
after the second spray i.'t‘. in (,.ctod d;
the results indicated a similar tren
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was observed one month after the first
spray though the veduction in incidence
of chlorosis was not so much as in May.
But during November, the intensity of
chlorosis increased in both sprayed and
unsprayed trees, however, the treatments
{ZnSO{ at 1.0 per cent and FeSO,
at 0.5 per cent) maintained their sup-
eriority over cotnrol, The increased
chlorosis in November could be attri-
buted to low tempecature wnich creates
quiescent metabolic conditions  which
might reduce the uptake and transloca-
tion of minerals leading to a higher
degree of chlorotic condition in the
plant. Aiyappa et al. (1968 a) reported
that a plant under stress developed more
chloiosis from November to February in
Coorg mandarins which may be true of
the rainfcd trees. Further, under the
low temperature the plants were re-
latively inactive to make full use of zinc.

During March, 1976, a significant
reduction in chlorosis was again noticed
in all the treated trces over control
wherein it increased consistently. The
maximum rcduction was observed in
1.0 per cent ZnSO, (-8.62 per cent) and
0.5 per cent FeSO, (-5.96 per cent)
treatments in their respective groups.

Similar reduction in chlorosis with
the commencement of spring growth
has been noted in the studies of Prith-
vipal Singh (1963), Som Dutt and
Bhambota (1967) and Chitkara and
Bhambota (1971). Since a comparable
improvement is absent in control trecs,
it suggests that the zinc and iron of the
autumn spray held unused in the older
leaves is utilized by the new flush which
is healthy without chlorosis.

Comparatively lesser improvement
of chlorosis resulted from the September
spray than that of spring spray. The
greater efficacy of spring spray has
been reported by many workers (Ma-

GAU RES. J. 1983, 8 (2)

lan, 1946; Heymann-Herschberg, 1956,
Kanwar and Dhingra, 196] ';m(l Chit-
kara and Bhambota, 1971). The superi-
riority of spring over ;.,uiu'm'n Spray in
corrceting chlorosis noted in this f”“’l‘/
may be because of the I)T‘Ub;tblr‘/ -}u,’_{‘}'y_f:r
requirements of d"""‘il“l““f-‘f fruits in
autumn which might bhe causing a sevege
deficiency in the leaves. ‘It Tq"‘?‘fdv"’ s be
investigated whether application of high-
er concentration of zinc in the autumn
spray helps or rot. _ o

In the present investigations, ZnSO,
at 1.0 per cent was the most effective
trcatment in correcting the chlorosis,
These observations are in conformity
with the ecarlier ﬁ]’)dll’)gS of Benton
(1937), Malan (1946), Chowdhury
(1954), Heymarn-Herschberg (1956,
Prithvipal Singh (1963) and Som Dutt
and Bhambota (1967) who also obtaired
similar response with 1.0 per cent ZnSO,
sprays in rclation to chlorosis.

It was seen that the response to
zinc was more than iron in the present
study. This bas been mainly due to the
fact that available zinc was low in the
experimental ficld (less than 0.5 ppm,
Grewal et al. 1968) whercas iron was
4.5 ppm in the top soil which is notin
the deficient range.
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