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ABSTRACT

Foliar spray treatments with zinc, copper, manganese, iron and boron on
Chinese garlic grown in a field at kaha, kalubia Gov. during 2005-2006 and 2006-2007
growing seasons was performed. All treatments significantly reduced downy mildew,
purple blotch and rust foliar diseases of garlic. Highest disease reductions and
increase in yield were mostly detected with zinc, manganese, iron and boron once
sprayed at the rate of 100 g/fed 60 days after planting. While the most effective
copper treatment for controlling diseases was detected at the rate of 50 g/fed twice
sprayed 60 followed by 90 day intervals after planting. Mean percentages of diseases
reduction obtained with the fore-mentioned treatments reached 36.3%, 60%, 65.5%
for downy mildew, purple blotch and rust diseases, respectively. While mean increase
in garlic yield reached 55% over control treatment. Other treatments were less
effective.

INTRODUCTION

Micronutrients regulate plant physiology and mobilize plant disease
resistance and growth processes. Deficiency in micro- elements cause
impact on growing crops exhibiting symptoms vary from crop to another and
subsequently suppress growth and reduce vyield .Therefore, many studies
searched the efficacy of microelement treatments in controlling plant
diseases. For instance, Mashaal and EL-Zewily,1984 reported that lettuce
foliar spray with copper reduced downy mildew almost two times more than
obtained with Zn , B , Mo and M. Plant fresh weight increased only with Fe,
M, Zn and B. Mahnshi and Stradhaua, 1988 also reduced downy mildew on
muskmelon by foliar spray with copper and zinc. Keel et al,1989, enhanced
biocontrol potentiality of Pseudomonas florescens strain CHAO for controlling
tobacco black root rot disease caused by Thielaviopsis basicola by addition of
Fe cI3 to soil .EI-Shehaby et al, 1990, reduced onion smut disease on
growing onion seedlings by soaking onion seed in 25 ppm Zinc and Mn for
two hours as well as iron at the rate of 50 ppm. El-Ghamrini,1991reported
that foliar spray with boron and Zinc at the rate of 100 ppm on garlic
increased growth parameters as plant heights, leaves dry weights and total
garlic yield .Al-Ashaal, 1993 found zinc sulphate spray 50 day after onion
transplanting at the rate of 1.5 g/L. resulted in 11.44% purple blotch disease
reduction and 22.33% increase in yield. EI- Sayed, 2000 recorded that
copper sulphate spray three times 50.65 and 80 day After planting sugar beet
at the rate of 1.0 g/L. decreased Cercospora leaf spot disease severity by
52.74% and increased yield by 33.2%.

The present research was planned to evaluate disease reduction in
infections with downy mildew, purple blotch and rust on garlic as a result to
foliar spray treatments with Zn, Mn, Cu, Fe and boron.
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MATERIALS AND METHODS

Copper sulfate (25.2% cu),Sod..borate 24.8% B (Borax produced by
Elgomhoria chemical co.) , Rexene 12% Fe , Rexene 14% Zinc and Rexene
12% manganese chaelated micro-elements produced by Rexolin chemicals,
Helsingberg, Swedish co. were foliar sprayed on Chinese garlic once at the
rate of 100 g/fed 60 days compared with 75 days after planting. Two sprays
at the rate of 50 g/fed tested at 60 followed by 90 day spray intervals
compared by 75 followed by 105 day intervals after planting. Experiments
were carried out in a field at Kaha, Kalubia Gov. During 2005-2006 and 2006-
2007 successive garlic growing seasons. Percent average disease severity of
each replicate was determined according to scale described by Townsend
and Heuberger, 1943. Data were statistically analyzed according to complete
block randomized design.

RESULTS AND DISCUSSION

Field foliar spray with micro- elements on garlic in 2005-2006 planting
season significantly increased yield and reduced infection with downy mildew,
purple blotch and rust diseases, compared with non- treated control, (Table,
1).

Zinc at high rate (100 g/fed) sprayed one time at 60 or 75 day
intervals after planting significantly reduced diseases infection except rust at
75 day interval which was insignificant compared with control .While 2 sprays
at the rate of 50 g/fed applied 60 followed by 90 day intervals after planting
performed values of disease reduction and yield were not significantly
different than obtained with the previous 100 g/fed treatment. Spray of the
lower rate (50 g/fed) at 60 followed by 90 day intervals after planting,
significantly resulted in less infection values with purple blotch and rust than
50 g/fed Zinc treatment sprayed at longer periods (75 and 105 day intervals).
It could be concluded that earlier spray with Zinc at the rate of 100 g/fed
sprayed 60 days after planting was more effective for controlling diseases
and increase in yield more than that sprayed at 75 day interval. Accordingly
one spray on garlic 60 days after planting with Zinc at rate of 100 g/fed could
be the most effective Zinc treatment for controlling diseases and increase in
garlic yield.

Copper treatment foliar spray at the rate of 100 g/fed 60 days after
planting significantly reduced infection with downy mildew and purple blotch
more than that sprayed at 75 day interval. Both treatments significantly
reduced diseases, but resulted in insignificant yield values. While the lower
rate of copper (50 g/fed ) sprayed either at 60 and 90 or 75 and 105 day
intervals resulted in disease reduction and increase in yield higher than those
obtained with higher rate of copper (100 g/fed) . Accordingly, copper spray
treatments at the rate of 50 g/fed could be more effective for controlling
diseases and increase in yield more than higher copper rate treatment.
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Manganese foliar spray treatment at the rate of 100 g/fed sprayed at
60 day after planting significantly reduced infection with downy mildew at
level higher than the later spray applied at 75 day interval , and exhibited
medium reduction in purple blotch and rust infection in addition to higher
increase in garlic yield more than other manganese treatments therefore, the
rate of 100 g/fed sprayed 60days after planting garlic could be recommended
to control tested foliar disease and increase yield of garlic.

All iron spray treatments significantly reduced infection with downy
mildew, purple blotch and rust diseases at different levels and highly
increased garlic yield compared with control. The rate of 50 g/fed sprayed at
75 and 105 day interval was the most effective treatment, followed by the
treatment of 100 g/fed sprayed only at 75 day interval after planting. Other
treatments were slightly less effective. Accordingly, garlic foliar spray with
ferrous at the rate of 50 g/fed applied at 75 and 105 day intervals after
planting could be recommended for controlling tested diseases and to
increase garlic yield.

Boron foliar spray treatments on garlic significantly reduced diseases
infection and increased yield at different extents compared with control. The
rate of 100 g/fed sprayed 75 days after planting garlic was the most effective
treatment for controlling diseases and increase in yield. The treatment
therefore could be recommended.

Table (1): Effect of micro-element foliar spray on garlic foliar diseases
during 2005/2006 growing seasons

Elements Sprays % Disease infection
. Intervals by days Yield in
Ra/tfz(ljn Csournt of after planting Dc_)l\(/jvny I;Iurtplﬁ Rust |Kg/Plot
g prays 1 st ond mildew otc
100 1 60 - 50.9 6.7 24 8.8
Zinc 50 2 60 90 48.0 6.7 4.3 7.7
100 1 75 - 50.0 4.6 134 7.0
50 2 75 105 47.1 10.4 7.1 7.8
100 1 60 - 49.2 6.7 3.6 6.9
Copper 50 2 60 90 49.2 6.3 4.4 7.5
100 1 75 - 58.4 7.1 3.9 6.7
50 2 75 105 44.6 8.0 7.4 8.2
100 1 60 - 44.6 7.1 6.0 7.5
Manganese 50 2 60 90 55.8 5.9 3.7 6.7
100 1 75 - 60.0 10.5 3.1 6.7
50 2 75 105 48.4 4.2 5.0 7.1
100 1 60 - 46.3 5.9 35 7.5
Iron 50 2 60 90 55.8 6.3 2.0 8.2
100 1 75 - 44.2 34 7.5 7.3
50 2 75 105 43.8 2.9 4.7 8.1
100 1 60 - 48.3 11.7 4.1 7.3
Boron 50 2 60 90 58.0 5.5 2.3 7.1
100 1 75 - 51.7 4.2 2.3 7.3
50 2 75 105 55.0 5.4 6.2 7.1
Control - - - - 66.7 24.6 14.2 5.4
LSD at 0.05 7.3 2.7 2.9 1.6
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Spray treatment with micro-elements on garlic was repeated in next
2006-2007 winter seasons also performed significant differences in diseases
incidence and garlic yield (Table, 2). Zinc treatment at the rate of 100 g/fed
highly reduced diseases infection and increased garlic yield more than other
Zinc treatment, which were less effective compared with untreated control.
Copper at the rate of 100 g/fed and 75 day spray interval and also the rate of
50 g/fed and 60 day followed by 90 day spray intervals were more effective
in disease reductions and increase in yield than other copper treatments.
Manganese at the rate of 100 g/fed sprayed 60 days after planting was more
effective for disease control and increase in yield than other element
treatments.Ferrous foliar spray treatments significantly increased yield and
reduced disease infections except rust at the rate of 100 and 50 g/fed
treatments sprayed at only 75 and also 75 followed by 105 day intervals,
which were insignificant. However the rate of 100 g/fed sprayed 60 days after
planting effectively reduced disease and increased yield more than other
ferrous treatments tested.

Table (2): Effect of micro -element foliar spray on garlic foliar diseases
during 2006/2007 growing seasons.

Elements Sprays % Disease infection Ylelldpllgth
Intervals b
Rate | Count of | days aftery rITD1(|)I\cIjv2vyv I;:Jortpclﬁ Rust
g/fed sprays planting
1st | 2nd
100 1 60 - 38.4 7.5 15 7.8
Zinc 50 2 60 90 45.4 8.0 6.2 7.4
100 1 75 - 36.3 9.2 4.8 7.0
50 2 75 | 105 54.2 13.8 2.5 6.6
100 1 60 - 30.0 10.9 [3.6 7.0
Copper 50 2 60 90 38.0 10.0 [4.9 9.0
100 1 75 - 39.2 7.5 3.2 7.0
50 2 75 | 105 51.7 11.7 9.9 9.2
100 1 60 - 30.0 6.3 6.4 8.2
Manganese 50 2 60 90 40.0 8.4 6.7 5.2
100 1 75 - 44.2 8.0 4.5 7.4
50 2 75 | 105 59.2 109 |8.8 7.2
100 1 60 - 37.1 54 35 8.0
Iron 50 2 60 90 41.7 7.1 4.4 6.8
100 1 75 - 42.9 7.5 6.9 7.4
50 2 75 | 105 53.8 7.5 7.1 6.8
100 1 60 - 34.2 7.5 2.7 7.2
Boron 50 2 60 90 41.7 7.9 4.9 6.6
100 1 75 - 354 7.1 6.9 7.4
50 2 75 | 105 51.3 8.4 6.1 7.2
Control - - - - 63.8 15.0 |13.2 4.8
LSD at 0.05 13.3 2.9 34 1.6
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Boron foliar spray treatments significantly increased vyield and
decreased percentage of diseases incidence compared with control except
rust at 100 g/fed sprayed at 75 day interval after planting. The most effective
boron treatment was 100 g/fed sprayed at 60 day interval which highly
reduced diseases and significantly increased yield but at rate less than that
obtained with Zinc, copper, manganese and ferrous

Same 2005-2006 trial treatments were greatly reduced most of tested
diseases and highly increased yield compared with control, but exhibited
levels of disease reductions and yield less than those obtained at next 2006-
2007 planting season such as 50 g/fed Zinc treatment sprayed at 60 and 90
day interval, and copper at the rate of 50 g/fed sprayed at 75 and 105 day
interval after planting, in addition to other 3 ferrous and 2 boron treatments.
While some other treatments on contrast, performed low levels of disease
control and vyield in the first planting season (2005-2006) but their efficacy
reversed in 2006-2007 season, such as copper at the rate of 100 g/fed with
60 day spray interval and also manganese with the rate of 100 g/fed at 75
day spray interval. Therefore, micro-element treatments displayed stability in
the highest levels of disease reductions and increase in garlic yield during the
two successive planting seasons can be categorized as the most effective
treatments. Accordingly, one foliar spray with Zinc, manganese, boron and
iron at the rate of 100 g/fed once sprayed 60 days after as well as copper at
the rate of 50 g/fed sprayed at 60 and 90 day intervals after planting could be
recommended to control downy mildew, purple blotch and rust diseases of
garlic and subsequently to increase vyield.
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