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AB STRACT: The data re vealed that fruit yield of peach in creased with in creas ing ap pli ca tion of
zinc sul phate. The max i mum fruit size ( 5.0 cm length and 4.9 cm breadth), fruit weight (89.00g),
fruit yield per plant (58.25 kg) and yield per unit area (64.07 q/hect are) were ob served with 800 g
ZnSO4 per plant as soil ap pli ca tion fol lowed by fo liar spray (0.5%) whereas min i mum yield was
ob tained with out zinc ap pli ca tion. Zinc ap pli ca tion also im proved to tal sol u ble sol ids (TSS) and
TSS: acid ra tio. How ever, acid ity of fruits ob tained from treated and un treated plants was not
dif fer sig nif i cantly but the high est acid con tent was ob served in con trol plants, whereas low est
was in fo liar ap pli ca tion of 0.50 % ZnSO4. Fruits were also more pal at able in Zinc ap plied plants.
The high est con cen tra tion of zinc (11.55 ppm) in leaves was ob served at higher doses of soil
zinc ap pli ca tion and was in low est in con trol plants.
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Peach (Pru nus persica) is one of the im por tant
tem per ate fruit grown in Punjab. This fruit crop is
pop u lar due to rich source of vi ta min-A, iron and
pro teins. Peach is gen er ally con sumed as fresh as
well as in the form of squash in the North In dian
Plains. Its ker nel oil is uti lized in the man u fac tur ing 
of cos me tics and phar ma ceu ti cal prod ucts.
Gangwar et al. (6) sur veyed the econ omy of peach
cul ti va tion in North In dian Plains and re vealed that
in vest ment in peach or chards has been found a
prof it able busi ness. The in ter nal rate of re turn
(IRR) has been found to vary from 20.98 per cent to 
23.80 per cent, de pend ing on the size of peach

or chards. 

Cul ti va tion of stone fruits es pe cially peach,
plums and apri cot has be come pop u lar in the
sub trop i cal cli mates of the North In dian Plains
dur ing past few years. The cul ti va tion of this crop
in Punjab has been ex panded to many folds and
oc cu pies an area of about 1476 hect are pro duc ing
about 25236 tones of fruit an nu ally (Anon y mous,
2). Few stud ies on peach nu tri tion in Punjab have
been con ducted and these were lim ited to N, P, and
K ap pli ca tion. Fo liar fer til iza tion is ef fec tive
method for the ap pli ca tion of micro nut ri ents like
zinc to es tab lished fruit trees. One of the most
crit i cal pe ri ods when a zinc short age may se ri ously

im pair tree per for mance is be tween bud break and
fruit set. A zinc short age at this time of ten re sults in
poor growth of the leaves and new shoots, as well
as ab nor mal de vel op ment of pol len tubes,
ul ti mately re sult ing in poor seed set in fruit crops.
Later in the sea son, the ef fects of lim ited zinc are
small fruit, poor yield and qual ity of fruits. Zinc is
not readily mo bile within the tree and ap pli ca tions
must be thor ough and timely for op ti mal re sponse.
Var i ous meth ods of ap ply ing zinc are avail able; the
most com mon be ing sprays of zinc sul phate and
soil ap pli ca tions of zinc sul phate. The pres ent
in ves ti ga tions were con ducted to ob serve the ef fect
of dif fer ent doses of soil and fo liar ap plied Zn on
fruit yield and qual ity of peach fruits.

MA TE RI ALS AND METH ODS

The ex per i ment was car ried out to find out the
ef fect of zinc fer til iza tion on the yield and fruit
qual ity of peach at Punjab Ag ri cul tural Uni ver sity,
Re gional Sta tion Bathinda in the year of 2011. The
soil of the ex per i men tal field was cal car e ous, non
sa line and al ka line na ture hav ing pH 8.70 and
elec tri cal con duc tiv ity 0.21 ds m-1. The soil was
low in or ganic car bon (0.21 per cent), me dium in
avail able phos pho rus (18 kg ha-1) and was high in
avail able K (495 kg ha-1). The con tent of DTPA
extractable Zn was 0.78 mg kg-1. The ex per i ment
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was laid out on 7 years old peach plants. The zinc
was ap plied through zinc sul phate at the rate of
200g, 400g and 800g per plant as soil and 0.50 %
ZnSO4 (neu tral ized with cal cium hy drox ide) as
fo liar ap pli ca tion. The ex per i ment was con ducted
in ran dom ized block de sign (RBD) with four

rep li ca tions.

The basal doses of N, P and K were ap plied at
the rate of 450g, 125g and 500 g per tree, through
urea, sin gle super phos phate and muriate of pot ash,
re spec tively. The fo liar spray of 0.50 % zinc
sul phate was ap plied in the month of March. The
crop was har vested in the end of April and data on

fruit yield and qual ity were re corded.

The physico-chem i cal char ac ter is tics of fruits
were re corded in the months of April-May. The
ob ser va tions on phys i cal char ac ters of fruits and
yield were noted in terms of fruit size, fruit weight,
yield per plant and yield per hect are. Sim i larly, the
qual ity char ac ters of fruits were re corded in terms
of pal at abil ity rat ing, to tal sol u ble sol ids, acid ity
and TSS acid ra tio. Pal at abil ity rat ing was given on
the ba sis sen sory qual ity and ap pear ance of fruits
by the panel of five judges. To tal sol u ble solid was
de ter mined by us ing hand refrectometer and acid ity 

was cal cu lated as per meth ods of AOAC (1). 

For the es ti ma tion of zinc in leaves, the
sam ples were col lected from the plants in the month 
of May. The col lected leaves were washed with
di luted HCL, dis tilled and fi nally with dou ble
dis tilled wa ter. The sam ples were di gested in ac ids
mix ture for the de ter mi na tion of zinc and an a lyzed
by atomic ab sorp tion spectrophotometer. The TSS
was es ti mated by hand refrectrometer and the
acid ity was es ti mated by ti trat ing the juice against

0.1 N NaOH so lu tion.

RE SULTS AND DIS CUS SION

Ef fect on size and yield of fruits: Fruit size
was sig nif i cantly af fected with dif fer ent
ap pli ca tions of ZnSO4. Max i mum fruit size in terms 
of length and breadth (fruit length 5.0 and fruit
breadth 4.9 cm) was high est in each T4 and T5 and
small est fruits were ob tained from plants kept as

con trol (Ta ble 1). The fruit size was sig nif i cantly
smaller in treat ments with lower doses of ZnSO4.
The re sults of the ex per i ment also in di cated that
fruit yield im proved with the in creas ing ap pli ca tion 
of zinc to plants. The yield in creased from 45.25 kg
per plant to 58.25 kg per plant. Max i mum fruit
yield of peach was ob served with the ap pli ca tion of
800g zinc sul phate per plant, whereas the min i mum 
yield (45.25 kg per plant) was re corded in con trol.
The ap pli ca tion of ZnSO4 at con cen tra tion of 400
and 800g per plant sig nif i cantly im proved fruit
yield over con trol. The ef fect of fo liar ap pli ca tion
of ZnSO4 at the rate of 0.50 per cent on fruit yield
was found sta tis ti cally at pat with ZnSO4 @ 800 g
per plant as soil ap pli ca tion and better than
treat ment T1 and T2. The fruit yield per unit area
was also high est in high est dose of soil ap plied
ZnSO4, how ever it was sta tis ti cally at par with
fo liar ap plied ZnSO4 to plants. The sim i lar re sults
were also re corded by Chatzitheodorou et al., (5)
who ob served that ap pli ca tion of Zn through
ma nure im prove the yield of peach. Zinc sul phate
ap plied to the soil at the rate of 200 g per tree
in creased fruit yield mark edly (Thomidis et al. 7).
Sim i larly, fruit weight was also im proved with
ZnSO4 ap pli ca tion. The in cre ment in fruit weight
with in creas ing doses of ZnSO4 was re corded. The
fruits of T4 and T5 were heavi est and the weight of
fruit in con trol plant was low est. It is ev i dent from
the re sults that ap pli ca tion of zinc is nec es sary for
ob tain ing good yield. The in crease in fruit size and
yield may be due to in crease in the rate of
pho to syn the sis and ac tiv ity of car bonic an hy drous
with zinc ap pli ca tion in peach plants (Basiouny and 
Baggs, 3). Tiwari et al. (8) also found sim i lar
re sults and ob served that fo liar ap pli ca tion of zinc
at the rate of 0.4-0.5 per cent have was ef fec tive on

im prov ing yield of peach fruit.  

Ef fect on qual ity: The ef fect of zinc
ap pli ca tion on fruit qual ity (Ta ble 2) showed that
the to tal sol u ble sol ids con tent of the fruits
in creased sig nif i cantly in all the zinc treated plants
than un treated plants. The high est to tal sol u ble
sol ids was re corded in T4 (11.14 %) fol lowed by T5

(11.00 %) and low est to tal sol u ble sol ids (10.08 %)
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was in con trol plant. Sim i larly TSS/Acid ity ra tio
was also high est in T4 treat ment fol lowed by T5 and
low est ra tio was ob served in con trol. How ever, the
acid ity was found to be in de creas ing or der with the 
in creas ing lev els of zinc sul phate ap pli ca tion. The
de crease was ob served from 0.84 to 0.73 % from
con trol to 800g Zn ap pli ca tion but the ef fect of zinc
on acid ity was ob served non sig nif i cant. This
shows that in ad di tion to in crease in yield of fruit,
zinc ap pli ca tion had fa vour able ef fect in im prov ing
the qual ity of fruit by in creas ing TSS and re duc ing
acid ity in this study. The re sults are in as so ci a tion
with the re sults of Lal et al. (4) who re ported that
to tal sol u ble sol ids (TSS) in the fruit was
sig nif i cantly higher with the soil ap pli ca tion of zinc 
sul phate (0.5 kg tree-1) as com pared with all other
treat ments of zinc sul phate and the con trol in

mango plants.

Leaf Zn concentration : The data (Table 2)
revealed that the concentration of zinc in plant
leaves increased with the soil or foliar application
of zinc. The concentration of zinc in plant
significantly increased in T2, T3 and T4 treatments
but the effect among these treatment was found non 
significant. Maximum concentration (11.55 ppm)
was observed in T4 treatment where zinc was
applied through soil application @ 800g per plant,
however, minimum concentration (7.64 ppm) was
observed in control. In the present investigation
data reveals that soil application of zinc contribute
in the higher zinc content in plants as compared to
foliar application. This may be due to continuous
absorption of zinc from soil and its translocation to
plant parts whereas foliar application of zinc on
plant did not reach the concentration at the level
than soil application. Thomidis et al. (7) also
reported that foliar application of zinc sulphate
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Ta ble 1: Ef fect of zinc ap pli ca tion on the phys i cal char ac ters and yield of peach fruits. 

Treat ments

(ZnSO4)  

Fruit
length
(cm)

Fruit
breadth

(cm)

Fruit
weight (g)

Fruit yield per

plant (kg)

Fruit yield per

hect are (q)

Control T1 4.45 4.4 76.00 45.25 49.77

200 g (SA) T2 4.50 4.6 79.25 49.25 54.17

400 g (SA) T3 4.8 4.6 82.25 52.50 57.75

800 g (SA) T4 5.0 4.9 89.00 58.25 64.07

0.5% (FA) T5 5.0 4.9 88.00 58.00 63.80

CD (P = 0.05) 0.02 0.02 1.80 6.12      4.05

SA: Soil application, FA : Foliar application.

Ta ble 2. Ef fect of zinc ap pli ca tion on the chem i cal char ac ters of peach fruits and leaf Zn con tent. 

Treatments

(ZnSO4)  

TSS % Acidity % TSS/Acidity
ratio

Palatability
rating

Leaf Zn
concentration

(ppm) 

Control T1 10.08 0.84 12.07 7.8 7.64

200 g (SA) T2 10.46 0.78 13.42 7.7 10.23

400 g (SA) T3 10.85 0.78 13.92 8.0 10.35

800 g (SA) T4 11.14 0.73 15.26 8.1 11.55

0.5% (FA) T5 11.00 0.75 14.66 8.2 9.70

CD (P = 0.05) 0.52 NS 1.72 0.20 1.17

SA: Soil application, FA : Foliar application.



solution increased the Zn content of leaves and no
toxicity was observed when applied in the month of 
May. Contrastingly, foliar application of 6 % zinc
sulphate and soil application of zinc sulphate at the
rate of 200 g per tree did not affect the Zn content of 

leaves when applied in the month of February.

REF ER ENCES

1. A.O.A.C. (2000). Of fi cial Meth ods of Anal y sis.

17th Edn. As so ci a tion of Of fi cial An a lyt i cal
Chem ists. Wash ing ton D.C. USA.

2. Anon y mous (2010). Pack age of prac tices for

fruit crops. Punjab Ag ri cul tural Uni ver sity,
Ludhiana. In dia  p. 1

3. Basiounty, F. M. and Biggs, R.H. (1976).

Pho to syn the sis and car bonic anhydrase ac tiv ity

in zinc de fi cient peaches treated with ul tra vi o let 

light. HortSci ence, 11: 408-10

4. Lal, B., Malhi, C.S. and Singh, Z. (1998). Ef fect

of fo liar and soil ap pli ca tion of zinc sul phate on

zinc up take, tree size, and yield and fruit qual ity

of mango. J. Plant Nutri., 21(3) 589-600.

5. Chatitheodorou I.T., Sotiropoulos T.E. and

Mouthtaridou, G.I. (2004). Ef fect of ni tro gen,
phos pho rus and po tas sium fer til iza tion and
ma nure on fruit yield and qual ity of peach
cultivars Spring Time and Red Ha ven.
Agro. Res., 2(2) 135-143.

6. Gangwar, L.S., Singh, D. and Mandal, G.

(2008). Eco nomic eval u a tion of peach

cul ti va tion in North In dian plains. Agri.
Eco. Res. Rev., 21:123-129.

7. Thomidis, T., Tsipouridis, C., Michailides, Z.

and Exadaktylou, E. (2006). Ef fect of zinc on

the leaf min eral con tent, yield, fruit weight and

sus cep ti bil ity of peaches to Monilinia laxa.

Aus tra lian J. Exper. Agri., 46 (9) 1203–1205.

8. Tiwari, J.P., Mishra, N.K., Mishra, D.D., Bisen,

B., Singh, Y.P. and Rai, R. (2004). 

9. Nutrient requirement for subtropical peach and

pear for Uttaranchal, An overview. Acta Hort.

In VII International symposium on temperate

zone fruit in the tropics and subtropics. 662:

132-134.

234 Sidhu et al.


