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COMPARATIVE EFFICACY OF SOIL AND FOLIAR APPLICATION OF:ZaS0%
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Fiald oxperimonts Wi conducted at seven locations in the MNellikupparm: Sugar
lactary area where Zn ond Fo deficiencies arc noticed, 6 stucy the enmparative oitja
cacy of soil and loliar application of ZnS0, and FeSO, for sugarcane, The treaiments
cansisted application of ZnS0, (0, 18,75 and 37.5 kc_}jhnj. FeS0, {0, 50 and 100 kafha);,
foliar application of 19 ZnS0O,, 20;, FaSO, and 2, urea on ‘90th, 110th and 130th
days. Sugparcane varieties COC 8001, COC 671, COC 8201 and CO 6304 were tesled.
The cane yield was signiticantly increased a1 three locations viz, P. V. Natham; P, N
Palayam and Ramhakkam with the application of ZnS0, and FeS0, in COC 8001 .EII
two locations and enother in COC 671 varieties, The cane yield increase ranped frun'f
3.28 to 8.46 yha between NPK control and other treatments, Consideration of the
mean yield values for different treatments for three locations indicated higher response
for the application of 18.75 kg ZnSO, + 50 kg FeSO,/ha + 19, ZnSO, & 29, FeSO, 4
207 urea (foliar sprays given on 90th, 110th and 130th days), But this was on par
with the other treatments including the 29, urea foliar spray. Tha mean Pal parcen-
tage (Sucrese content) was increased significantly in five locations in all the variaties
tried. Althouh cane yield was signilicantly incressed far the urea 29 spray, tune of
increase in Fol 9, was markedly higher only for the Zn and Feo 1matmnnts* Faliar spray

of Zn and Fe had greater elfect than the soil aoolication

A world wide geograpnical survey
of sugarcane indicated that it is a crop
grown in over 80 countries, an agri-
cultural resource of greatest importance,
and cultivated under the most diverse
environmental and socio—economic
conditions. In somie soils prevalence
of micronutrient dﬂflﬂl&f‘rﬂ‘f directly
causes reduction in the yield and guality
of crops. The micronutrient deficien-
cies occurred mainly because of the
continuous use of high analysis fer-
tilizers,”increased crop removal, inten-
sive cultivation of different high yielding
varieties and monoculture of crops over
a long period. Soil has also become
limiting in micronutrient availability due
to high content of calcium carbonate

causing the chlorosis in the leaves by
which reduction in cane yield
quality,

and

A survey on sugarcane soils. of
Tamil Nadu indicated that:the ‘deficien-
cies for Zn and Fe are-more prevalent
in the soils of monoculture cane gro-
wing area {Annn. 1984). In calcareous
soils with low Fe availability, the FeSO:
foliar apphcatron ‘either singly  or .in
combination with MnSO, and urea had
been resorted to obtain increased vyield,
in Coimbatore district of Tamil Nadu
(Anon, 1984), Hence the present in-
vestigation was undertaken to study
the response for the micronutrients.
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application 'in relation to vyield and
quality “in different sugarcane varieties.

MATERIALS ‘AND METHODS

‘Field ‘experiments at seven loca-
tions were conducted in the farmers
holdings - of Nellikuppam (supplying
cane to EID Parry (India) Ltd.) sugar-
cane growing area, where sugarcane is
cultivated as monoculture crop for mors
than a century. The particulars regard-
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ing locations, varieties, initial soil ana-
lysis and soil taxonomical classification
are-given in Tables 1 and 2. The initial
soil available micronutrients were esti-
mated by the  procedure of Lindsay
and Norvell (1978)..

The experments were laid out in
simple RBD with four replications and
9 treatments viz., ZnS0O, (0, 18.75 and
375 kglha) ; FeSO. (0, 50 and 100 kg/
ha), foliar application of 1% ZnS0, and

Table 1, | Particulars of experiment allocations -and initial soil analysis
sl. Locations: Variety Available micronulrients (ppm)
No . Zn . Cu Fe: - Mn
I P. V. Natham COC 8001 pl. 0.96 2.0 3.0 9.17
I, P. W. Palayam COC BooY pl 1.14 2.5, 0.7% 3.66
1, ‘Kandrakotrai coc 80071 pl 1.10 2.0 1.0 9.6
. “Manthipalayam CoC 671 pl. 0.72 1.02 1.5 12.0
V. Rambakkam COC 8201 pl, 0.82 20 4.0 14.0
VI, Sornavoor CO 6304 pl, 0az2 2.0 1.0 14.4
Vil Edayanvelly, CO 6304 pl. 1.2 2.25 1.5 8.4
Table * 2, Soil taxonomical classification of the experimental sites
Sl. . Locations Symbol Crder Soil type Soil texture
Nao.
I “poy. Nathem Vuop Inceptisol Vertic ustocrepts Sandy clay
i P. M. Palayam Utisf Altisol Udic haplustalf Loamysand
i, Kandarakonai Ushi Alfisal Udic haplustaif Sandy
. ) clay loam
V.  Manthipalayam Uhsf Allisol Udic haplustalf Leamy sapnd
v, Rambakkam Muop Incaptisol Vertic ustocrapt Sandy clay
Vi. - SornaVeor Vuop "
Vil Viop i ' "

‘Edavyanvelly:
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2w urea at 90th, 110th and 130th
days, besides NPK control (275:62.5:
112 kg/ha). NPK each as urea, single
superphosphate and muriate of potash
respectively. While P was applied in
full at the time of planting, N and K
were applied in iwo equal spilts at
45th and 90th days after planting.
The ZnSO, and FeSO« were mixed with
sand and applied in the furrows before
planting of cane. Foliar spray of ZnSO.
and FeSO, and urea were given in
three sprays, at an interval of 20 days
from 90 days after planting. Weight
of cane harvested from net plot area
was recorded, The suciose content
was estimated with the help of a jiuce
analyser known as sucrolyser., The
juice samples were clarified as pef
Horne's dry lead sub-acetate method
(Meade-Chen, 1977) before feeding to
the instrument. The data were statis-
tically scrutinized.

RESULTS AND DISCUSSION
(a) Cane yield :

The sugarcane vyield was signifi-
cantly ‘increased at three locations viz.,
P. V. Natham, P. N. Palayam and Ram-
bakkam for the application of ZnSO.
and FeS0: Soil and foliar treatments
in COC 8001 at two locations and
another In COC 8201 wvarieties (Table
3). The cane vyield increase ranged
from 3.28 to B.46 ttha. In other loca-
tions though the cane vyield had not
attained the level of significance, the
increased cane vield over control was
recorded for the ZnSO, and FeSO. fer-
tilizatien. It is obvious that ZnS0, and

FeSO. definitely had an impactin in- -

sreasing cane Yyield. This might be
due to the response of the ZnS0. and
=eS0, fertilization in the high order in
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the soils which are highly deficient in
DTPA-Zn (1.1 ppm) and DTPA-Fe (1,0
ppm). Increased cane yields were re-
corded (80.9 t/ha and 104.9 t.ha) at
locations P.V, Natham and Sornavoor
respectively over the NPK control (74 .4
t/ha and 98.1 t/ha) for the application
of 18.75 kg ZnSOifha + 50 kg FeSQ./
ha + 1% ZnS0. + 2% FeSO, foliar spray
at 90th, 110th and 130th days. Here it is
interesting to note that the soils of ex-
perimental sites are deficient (0.96 and
0.82 ppm for DTPA-Zn and 3.0 and 1.0
ppm for DTPA-Fe). At locations P, N,
Palayam and cane Farm Edayanvelly, the
cane yield increased to 106.5 t/ha and
83.7 t/ha respectively over the NPK
control (100.5 t/ha : 78.6 t/ha) in COC
8001 and CO 6304 for the foliar appli-
cation of 1% ZnS0O. + 2% FeS0Q. This
might be due to the highest response
to the applied Zn and Fe whers these
soils are deficient in these elements
Compared to the soil application, the
foliar application-was found to be good
in increasing the cane vyield. This is
in line with the findings of Srivastava
et al, (1978). At locations Manthi-
palayam and Rambakkam though 29,
urea foliar spray had increased cane
yield, it was on par with ZnSO, and
FeSO« soil and foliar application in
COC 671, COC 8201. And CO 6304
had responded well to the micronutrient
lertilization than that of the wvarieties
COC 671 and 8201 in increasing the
cane Yyield.

(b) Sucrose content : (Table 4)

The mean Pol per cent (sucrose
content) was increased significantly at
Kandrakottai, Manthipalayam, Rambak-
kam and cane farm Edayanvelly in all
varieties tested. The increase in sucrose
content ranged from 0.86 to 2.4%, fo,
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the ZnSO, and FeSO, application,
Eventhough cane yield was significantly
ini:reased for the urea 29, foliar spray,
the tune of increase in Pol g, was
markedly higher only for the Zn and
Fe treatments. Wherever the increased
cane vield obtained for the ZnSO. and
FeSQ. application the sucrose content
was got reduced especially in COC
8001 and CO 6304 varieties. The least
increase in Pol o, was recorded in CO
6304 at Sornavoor. At Rambakkam
and Sornavoor attained maximum suc-
rose content (18.6 and 17.8 %) due
to 19 ZnS0O, + 2% FeSO, foliar appli-
cation in COC 8201 and CO 6304
varieties, At P.V. Natham the increase
in Po %,{19.5%) was due to the soil
and foliar application of Zn and Fe.
At P. N. Palayam and Manthipalayam,
soil application of 18,75 kg ZnSO0,/ha
+ 1% ZnS0, along with 2% urea foliat
spray is needed to attain maximum
Pol v, of 200 to 20.6%in COC 8001
and COC 671 varieties. The ZnSO.
and FeSO. soil and foliar application
along with 2% urea spray also increa-
sed the Pol % at two locations viz.,
Kendrakottai and cane farm. Further
the foliar spray of Zn and Fe bhad
greater effect than that of - soil appli-

Zn AND Fe ON SUGARCANE

cation. The results indicated clearly
the possibility of using micronutrient
fertilizers suitably in deficient soils for
enhancing not only the yleld but also
the sucrose content. |
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