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Pot experiments were conducted 1o cvaluate the clffects of various micro- and
macro-nutricnts on the growth of potato wilt. Potassium and Ca alone and in com-
bination' reduced the wilt incidence. However, the wilting was reduced more in
Diamant compared to Lal-e-Faisal. Plant height and number of tubers were also in-
creased in both the cultivars, ¢specially with the application of KCl and FeSO,.

INTRODUCTION

Potalo (Solamum tuberostm L) is one
of the most important vegetable crops grown
in Pakistan. The total area (spring, auvtumn
and hill crops) is 62 X 10* ha with a tolal
production of 618 x 10° tonncs of tubers
{(Anonymous, 1986). The present yicld/ha is
“low as comparcd 10 that of the advanced
countries. - The main rcason being the
disease problem. Qut of various discascs,
"wilt"  is assuming its importance in
Pakisian due o the introduction of sus-
ceptible cultivars. Besides, other [aclors mi-
cro-nutrients availability in the soil is a
strategic weak point for the comtrol of
Fusarium, since the fungus is morc vulnera-
ble 1o micronutrients than the host plant. In
soils rich in K, Ca, Zn, and Fe, the Fusarium
propagules are less likely to cstablish signifi-
canl inoclum level in the soil. Among the
other controls, the use of micronutrients as
soif amendments is one of the most effective
and the cheapest methods of plant discase
control. A promising approach 1o the con-
trol ol this soil-borne disease includes an
evaluation of the nutritional reguirement of
Fusarium oxysporum and a study of Lhe
discase relations 1o various levels, sources
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and combinations of nutricnts (Steinberg,
1959).

In the past, Fusarium will was [avoured
by potassium deficiency, low pH and high
nitrogen contenls of the soil (Garrel, 1956),
and the application of K and $ resulicd in
reduction of its incidence (Kommedhal ef
al., 1970). Potassium as 125 kg produced the
maximum yield of polato and reduction of
Fusarium oxysporum {. wberosi (Kumar ef
al, 1983) and hydrated limec and ground

Time added in soil reduced the incidence of

Fusarium oxysporum [, lveoperisici {Juones
and  Wolls,, 1976). In  cexperiments,
clsewhere, zine was found Lo be highly
clicctive in controlling the Fusarieun will
{Yogeswari, 1948). Present study thus was
considered important Lo find out svitable
control of this discase through the use of
dilferent micro- and macro-nutrients as soil
additives.

MATERIALS AND METHODS

Pol experiments were conducted 1o
demonstrate the elleet of K, Ca, Zn and Fe
on the incidence of potato will, plant growth
and tuber development, Soil was sterilized
with 2% formalin and kept covered with wet



gunny bags for 24 hours and lelt open for
eight days till it was [rec from [ormalin
fumes. The pots were amended with K, Ca,
Zn and Fe @ 125, 125, 0.2 and 2.0 ppm in
the form of KCI, CaCl,, ZnSQ, and FeSQ,,
respectively. To add the inoculum in the soil,
3/4 of the soil from pot was removed and
blocks of inoculum (5 mm?) grown on
Waksman's medium were placed in the soil
and this inoculum was covercd with ap-
proximatcly 2 em thick layer of soil.
Similarly, three laycrs of inoculum and soil
allernating with each other were placed in
these pots. The experiment was laid out in
CRD with three repeats of each treatment
for both the variclies ie., Lal-e-Faisal and
Diamant. The treatments included KC),
CaCly, ZnSQ,, FeSO,, KCl + CaCl,, KCl +
ZnSO,, KCl + FeSO,, CaCl, + ZnSO,
CaCl; + FeSOQ,, ZnSO, + FeSO, and the
conlrol,
4
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The soil was analysed (Richards, 1954),
1.e. 10 g was extracted with 20 ml extracting
solution (3.935 g DTPA + 294 g CaCl, +
26.6 mi TEA per 2 L, the volumc was madc
with distilled water). The filtrale was anal-
ysed for Zn and Fe with thc atomic absorp-
tion spectrophotomeler. Plant samples (1 g
powdcr) were digested by di-acid mixture of
206 ml concentrated sitric acid and 10 mi
perchloric acid per sample (Richards, 1954),

The pathogenicily studies were con-
ducted in pots under controlled conditions.
Pols and polato secds were disinlected wilh
0.1% mcercuric chloride solution and filled
with sterilized soil. Four potato tubers were
sown in cach pot and inoculum of Fusarium
axysporumt  and  Fusanum  solani  added
unilormly in pots. These pots were then kept
in the green house at 28 * 2°C. Isolations
were made from the wilted plants and the
causal fungus conflirmed,

Tabie 1. Effect of micro- and macro-nutrients on potato cv. Diamant in pots.

Treatments (individual)

With respect to

Moartality (%) Height (em) Tubers (Nos.)

Control 833a 217 ¢ 504d
Zing sulphate 50.0b 38.3 ab 10.3 be
Ferrous sulphale 417 ¢ 40.7 ab 80c
Calcium chloride 333d 36.0b 11.0 ab
Potassium chloride 250¢ 437 a 130 a
Treatments (in combination)

Control 833a 283 b 600
FeSQ, + ZnS0, 41.7hb 45.0 a 9.6 ab
CaCl, + ZnSQ, 333 be 410 a 120 a
KCl + ZnSO, 333 be 42.7a 127 a
CaCl, + FeSQ, 25.0 be 437 a 113 a
KCl + CaCl; 16.7 ¢ 46,7 a 1434
KCl + FeSO, 167 ¢ 457 a 110a
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RESULTS AND DISCUSSION

Maximum number of plants were
wilted in control whereas the mortalily was
least in KCl trealment (Table 1). Other
treatments such as ZnSQ,, FeSQ, and CaCl,
also reduced the wilting. The plant analysis

~for various nutricnts showed higher values
compared to the control. When the nutrients
were applied in combination, the per cent
morlality was the lowest in KCl + CaCl,,
other combinations did reduce the mortality
‘compared Lo control in both the polato vari-
cties. Maximum hcight of plants was ob-
served when nutricnls were applicd as KCl
and KCl + CaCl; in both the varictics, other
trcatments also increased the hcight of
plants and number of Lubers compared to
the control.

Both the varielics seem to behave likely
for various treatments, but Diamant cultivar
proved relatively tolerant than Lal-c-Faisal
againsl will incidence. Studies carried out by
Standaert and Myutenaere (1973), Garret
(1956), and Edingtun and Walker (1958)
suppotled these resulls.

Addition of different micro- and
macro-nuirients to the soil increased the
development of potato tubers especially with
K and Ca alone and in combination. These
results are in confirmity with the resulis
obtained by Kumar ef al. (1983). According
to these workers, application of 125 kg ol K
fertilizer produccd the highest potato yicld
and reduced the incidence of Fusarium
oxysporum [ tuberosi.

Micro- and macro-nutricnts alone and
in combination (Table 1) showed that all the
nutrients increased the height of plants
compared Lo that of the control plants, espe-
cially K and Fe which gave maximum height
{Table 1).
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