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Abstract: A field experiment was conducted during the dry season of September to December 2004 at the
Sokome University of Agriculture, Morogoro Tanzamia, Horticultural plots to evaluate the effect of organic
mulch types on biotic, abiotic factors and compenents of yield in two tomato commercial cultivars of different
growth types. The two tomato cultivars were CALI-VF (determinate) and Tengeru 97 (indeterminate). The
experimental materials were laid out in a split plot design with 3 replications in which the two cultivars were the
main plots and the mulch regimes were the sub-plots. The sub plot treatments consisted of the control in which
there was no mulch applied, rice husk, grass and saw dust mulch Plots were urigated once per week after
establishment up to fiuit maturity in order to detect the treatment effects on moisture conservation. CALI-VF
significantly excelled Tengeru 97 on number of fruits, trusses and branching and with the least occurrence of
cracked fruits. On the other hand, Tengeru 97 had significantly lower number of sun-scotched fruits and
blossom end rot. Rice husk mulch was the best in enhancing crop performance, followed by dry grass and
finally, saw dust. All the mulch regimes significantly excelled the control in reducing weeds and blossom end
rot. Saw dust followed by rice husk however, had an added advantage of significantly controlling tomato yellow
leaf curl virus. On the other hand, mulch treatments generally increased fruit worm and sun scotch on fruits.
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INTRODUCTION

Tomato (Lycopersicon esculenfurm Mill) 13 the most
popular vegetable. Tt is a vegetable of good nutritive
value, containing good amounts of potassium, B-carotene
(vitamin A) and vitamin C. It 15 very low in calories
(100 g of edible portion of tomato contains only 20 kcal)
and therefore it is a very important food for weight
reducing diets especially when taken as raw salad™. Tt
also possesses medicinal properties, for instance
lycopene, the natural red pigment in tomatoes lowers
blood pressure for hypertensions, reduces stroke and
acute coronary events and prevents some forms of cancer
by lessening damage caused by free radicals™. It is a
common and important recipe for dishes particularly in
relishes. Processed products include tomato sauce, juice,
dried powder and chips™. It finds its use daily in the

kitchen in households, hotels and mstitutions and m the
processing mdustries. It 1s sold as fresh and processed
products and therefore it 1s an important cash crop for
both large and small-scale farmers.

The poor resource farmers in the target areas of
Morogore and Coast regions of Tanzama face problems
of price fluctuations in tomato produce. The prices are
particularly low during the normal growing cycles because
there is a lot of tomato produced. The normal growing
cycle 13 during the long rains of February to May. Thus
production during dry but cool and hot off-season
periods of Tune to January would ensure stabilized
income to the subsistence farmers throughout the year™!.
However, off-season production of tomatoes 1n the study
areas and indeed in Tanzama as a whole 15 usually
associated with biotic and abiotic stresses. These include
high occurrence of insects pests such as the tomato fiuit
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worm (Helicoverpa zea) and white flies (Bemisia tabaci),
diseases like tomato yellow leaf curl virus and alternaria
canker, physiological disorders such as fruit
cracks, sun scotch and blossom endrot. These problems
are associated with the prevailing environment such as
the dry spell, moisture shortage, high temperature and
solar radiation regimes!”. Weeds are a serious problem in

stem

tomato fields and involve a lot of labor and funds to get
the crop free of weeds. Timely weeding particularly before
the onset of flowering is important in order to realize
mcreased yields and free the crop of msect vectors such
as whiteflies"™.

Water stress particularly during off-season is a critical
problem in tomato production. Replenishment of moisture
through wrrigation mn tomato fields 1s very expensive and
labor intensive, involving carrying of water in containers
from the major water sources such as bore holes and
streams. Trrigation water and erratic rains that may occur
during quickly  lost  tlrough
evapotranspiration and leaves the soil dry within a very
short time. Control of insect pests and diseases would

off-season  are

involve the usage of synthetic chemicals such as karate
or botamicals and fungicides. Synthetic chemicals in
addition to being scarce and expensive m the rural areas
are environmentally not safe. Usage of botanicals such as
rotenone containing plants is currently being advocated
to farmers; however, the mtervention has not yet gamed
popularity because of unavailability of
recommended botanicals in the local communities.

certain

Studies in the use of organic mulch to control various
diseases, insect pests, physiological disorders, moisture
and soil temperature optimization, nutrient replemshment
and weed control have been reported by various
researchers™!!. Organic mulch is easily available to the
poor resource farmers and would provide a sustained
approach to manage the stresses if they are found to be
effective. However, different mulch types have different
effectiveness; yet others detrimental effects
mcluding higher occurrence of pests and reduced

have

agrenomic performance of the crop™®'*'™. It is therefore
important to investigate the relative effectiveness of
mulch types available in the local areas for possible
recommendation and use by farmers for higher net
revenue from reduced production costs.

Different mulch types have varying effectiveness for
enhancing performance because of their different
capacities 1n absorbing moisture due to their aggregate
nature and in allowing air circulation!"*". For instance
Rweyemamu et al.'” reported that mulch was effective in
controlling weeds, but rice husk was more effective than
dry grass. According to studies by Carlson and Wilson!™,
baggase and chopped palm were the best n controlling
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weeds; while juniper and blue spruce had adverse effects
on bermuda weed without affecting production of tomato
and radish. On the other hand, pme mulch was not
recommended for use m tomato due to its adverse effects
on soil pH, tomato plant health and production. Although
cypress mulch inhibited fescue growth, it affected radish
plant growth and production.

Limited studies are available on the effect of organic
mulch in controlling Tomato Yellow Leaf Curl Virus
(TYLCV). Yet, TYLCV is a serious disease in tomato fields
during the dry season and where infection 13 severe; there
may be total crop loss. The regimes of highly UV-
reflective aluminum (metallized) mulch, that is, ultra-violet-
reflective mulch reduced tomato spotted wilt virus disease
by as much as 75% as compared to untreated black
mulch®. Similarly, silver reflective mulch has been found
to drive away white flies and many other insects!®.
However, metallic mulches are expensive and not available
among the poor resource farmers and where available,
thewr application m the field i3 cumbersome. They also
don’t provide the added advantage of organic matter in
the soil as do organic mulch. However, studies on the
effect of orgamc mulch m the control of tomato yellow leaf
curl virus are scarce.

Fruit worm infestation is a serious problem in tomato
fields in the study areas'. Early stage larvae enter fruit at
the stem end and during development; caterpillars may
emerge from one fruit and enter another. Their feeding
results in a messy, watery, internal cavity filled with cast
1 Although studies
conducted on effects of metallic mulch in the control of
other types of pests, no similar studies exist on
controlling the fruit worm using organic mulch. On the
other hand, Tietjen' reported that inorganic mulch
enhanced predatory beetles and spiders in tomato
production.

Alternaria stem canker is a fungal disease that occurs
on stems resulting to wilting and on fruits with
consequent reduction of marketable fruits. It causes
brown or black necrotic lesions on plants and sunken,
grayish lesions on fiuits. The fungus is present in crop
residues, soil and infection takes place by wind,
wounding and sprinkler irrigation!'®. Studies on mulch
effects in the control of fungal diseases have been done
elsewhere. Reduction in infection by early blight and
anthracnose has been realized by application of metallic
organic mulches™". This has been attributed to
reduced infection by soil born fungi upon water splash
from the soil through rain or deliberate irrigation systems.
However, no similar studies have been conducted on the
effect of organic mulch in controlling alternaria stem
canker in tomato fields.

skins and feces have been
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Fruit crack is a physiological disorder that renders
tomato fruits ummarketable. This 1s largely due to various
factors that include genetic, moisture, solar radiation and
temperature regimes. Maintaining uniform water supply
such as application of mulch and steady moisture supply,
good foliage cover and use of resistant varieties has been
found to reduce fruit crack’™". However, little has been
done to discern relative efficiencies of different organic
mulch types in the control of tomato fruit cracks. Sun
scotch is another physiological disorder in which
symptoms appear as a yellow to white water soaked area
on the side of the fruit exposed to the sun, making the
fruit unmarketable. Measures have been suggested to
minmimize this problem; including protection of fruits from
solar radiation such as having healthy foliage to shade
fruits and application of adequate fertilizer’™"!. No studies
have yet been conducted to imnvestigate the effects of
mulch in reducing the occurrence of sun scotch in tomato.

In the tomato growing areas of the eastern and central
agricultural zomes of Tanzania, moisture stress during
off-season could be alleviated by use of locally available
low cost and sustainable husbandry packages that
conserve soll moisture. For mstance in the rice and tomato
growing areas, rice mulch if proved effective, could
provide a more sustainable approach in moisture
conservation m tomato fields. The present study was
carried out to investigate the effects of genetic
backgrounds of tomato (determinate and indeterminate)
and local mulch types in enhancing crop agronomic
performance and control of the common biotic and abiotic
factors in tomato fields. Results of this study are expected
for recommendation m the study areas and other similar
tomato growing locations aiming at raising net revenue
through decreased production costs on a sustainable
manner.

MATERIALS AND METHODS

The experiment was conducted at the Horticultural
Unit of the Scokoine University of Agriculture, Morogoro,
Tanzania. The area 1s located at 6°05°S, 35°37°E with an
altitude of 525 m above sea level. The study was
conducted in the field during the dry season, that is,
September to December 2004. The soil at the trial site is
clay loam.

Test materials consisted of two commercial cultivars
of different growth habits viz., CALJ-VF (determinate) and
Tengeru 97 (indeterminate) and 3 different organic mulch
types and the control in which there was no mulch
applied. Seeds were sown m the primary nursery then
transplanted into the secondary nursery in soil blocks
when seedlings were at the 2-leaf stage. Recommended
cultural practices including 1wrigation and pest
management were carried out regularly in both the primary
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and secondary nurseries. Sunken beds of 5x1 m were
prepared in previously cultivated and leveled ground.
Seedlings were transplanted to the main field at 75x60 cm
spacing four weeks after sowing in the nursery. The
distance between replications was 1 m while inter-plot
space was maintained at 50 ¢m.

The mulches consisted of dry grass, rice husk, wood
shavings and the control. The experimental materials were
laid out in a split plot arrangement with three replications.
The main plots were the two tomato cultivars while the
mulch regimes constituted the sub plots. Mulch was
applied for wood shavings, rice husk and dry grass at 5,
10 and 15 em depth, respectively making sure that the soil
is fully covered™. One weeding was done after scoring
for the weed intensity in order to rescue the crop from
total failure.

A single stake was used to support the indeterminate
variety (Tengeru 97) and suckers were removed to
maintain a single stem. After two weeks of transplanting,
nitrogen fertilizer in the form of urea was applied at a rate
of 55.2 kg N ha™". Trrigation was carried out once per week
in order to discern differences in mulch regimes in the
control of moisture retention and loss. Karate and Dithane
M-45 were sprayed at recommended rates once during the
growing cycle to reduce pests to economic injury level.

Data were collected on diseases, physiological
disorders, insect pests, weed intensity; and components
of yield. The latter consisted of number of fruits per truss
and per plant, marketable and total fruit number and
weight per unit area. Diseases scored were Alternaria stem
canker, tomato vellow leaf curl virus severities, while
insect infestation data were on number of fruits bored by
fruit worm. Physiological disorders were scored for
number of fruits with cracks, sun scotch and blossom end
rot.

Collected data were analyzed for ANOVAF
Statistical model for ANOVA was as follows:

Yijk =  u-+tRi+V]+{Ea)+Tk+(VxTyk + (Eb)

Where:

Yyk Response

u = Overall mean

Ri = ithreplication effect

Vi = jthvariety effect

Ea = Main plot error

(VxT)jk =  Interaction between jth variety and kth
treatment.

(Eb) = Experimental error.

RESULTS

Components of yield: Significant variety effects were
observed for numbers of total and marketable
fruits, trusses per plant, branches and fruit size (Table 1).
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Table 1: ANOVA summary for yield components (Mean squares given)

Sources of No. of marketable Weight of Marketable  No. of fruits/  No. of trusses/ No. of fruits/ Fruit size

variation df fruits/m? fruits/m® (2) truss plant plant Branches/plant  (1-5) scale

Replication 2 472.00 1791495.80 1.30 16.70 57.50 1.80 0.17

Variety 1 7848.20% 2107522.70 0.67 181.50% 1232, 7% 92.0% 0, 3gdk

Error (a). 2 132.80 763672.50 1.00 8.00 33.80 1.80 0.001

Treatment 3 2568.50%#+ 797752.30 1.40% 27.20%## 130.60%#** 0.82 0.60

Var. x Treat. 3 410.30 564500.80 1.10% 13.20%## 29, 70* 0.82 0.04

Error 12 215.50 494241.10 0.24 0.78 5.40 0.57 0.19

Total 23

CV (%) 27.30 26.20 14.60 12.00 14.40 17.90

R? 0.87 0.85 0.79 0.97 0.97 0.83
#, wk ke E = <005, 0.01 and 0.001, respectively

Table 2: ANOVA summary for biotic and abiotic factors (Mean squares given)

Source of No. of cracked  No. of fiuits No. of fruits ~ Weed intensity Severity of Stem Severity of

variation df fruits/m? scotched/m? bored/m? (1-4 scale) leaf curl (%) canker (%0) blossom end rot (%0)

Replication 2 6.30 118.60 1.10 0.29 88.60 198.80 80.40

Variety 1 117.00% 7385.00% 100.00 0.17 2340.40 1040.20 1276.00%*

Error (a). 2 6.30 82.50 6.50 0.29 207.40 236.50 16.80

Treatment 3 1.20 631.60%* 88.50%* 5.60% ** 608.20* 157.10 1548.90%**

Var.x Treat. 3 1.15 418.04 46.71% 0.06 232.15 63.50 9.38

Error (b) 12 3.40 77.00 840 0.29 150.60 78.40 72,10

Total 12 23

CV (%) 83.50 40.10 59.40 20.90 28,00 13.70 2870

R? 0.79 0.92 0.84 0.84 0.75 0.73 0.88

* HE REE = <0,05, 0.01 and 0.001, respectively

Table 3: Effect of tomato varieties on biotic and abiotic factors

Variable/ No. of fruits No. of fruits No. of fruits Weed intensity Leaf curl Severity of Blossom end

variety cracked/m’ scotched/'m’ bored'm? (Scale: 1-4) severity (%) stem canker (%) rot (%)
CAL-JFV 0.00 39.40 6.90 2.50 5.38 58.00 36.90

Tengeru 97 4.40 4.30 2.80 2.70 33.00 71.20 22.30

X 1.190 21.85 4.85 2.60 1919 64.60 29.60

SEx 0.725 2.669 0.736 0.156 4.157 4.439 1.183

LSDqps 2.99 11.02 NS NS NS NS 4.89

Table 4: Effect of tomato varieties on vield and vield components

Variables/ No. of marketable Weight of Marketable No. of fruits/  No. of trusses/ No. of fruits/ Fruit size

varieties fruits/m? fruits/m? (g) truss plant plant Branches/plant (1-5 scale)

CAL-JFV 72.00 2975.50 3.50 10.1 23.30 4.90 1.80

Tengeru 97 35.80 2382.80 3.20 4.6 9.00 1.00 3.10

X 53.90 2679.15 3.35 7.35 1615 2.95 2.45

SEx 3.327 252.268 0.289 0.816 1.678 0.387 0.009

LSDyy, 13.73 NS NS 3.37 6.93 1.60 0.04

Similarly, mulch treatments had significant effects on
numbers of marketable fruits and fruits per truss; trusses
and fruits per plant. Variety and mulch treatments
mteracted significantly on numbers of trusses and fruits.

having virtually no  fruits
significantly, it also had lower severities of leaf curl and
alternaria stem canker. On the other hand, Tengeru 97
significantly excelled CALI-VF by

having

cracked. Though not

lesser

occurrence of scotched fruits and blossom end rot. The

Biotic and abiotic factors: Differences between varieties
were observed for numbers of cracked and scotched
fruits; Similarly,
significant mulch effects were observed for numbers of
scotched and bored fruits, weed intensity and severity of

and blossom end rot mcidence.

leaf curl and blossom end rot incidence. Significant
branches
Tengeru

mnteraction between varieties and mulch treatments was and
observed for

(Table 2).

sun scotch on fruits and bored fruits

per plant
97  produced

former had also lower incidence of bored fiuits though not
significantly (Table 3).

Mean effects of varieties on components of yield
variables: CALI-VF significantly excelled Tengeru 97
in numbers of marketable fruits, trusses, total fruits
On the other hand,
significantly larger fruits
than CALI-VF. Although CALJ-VF had higher values

over Tengeru 97 on weight of marketable fruits and

Mean effects of varieties on biotic and abiotic factors:

CALI-VF was significantly better than Tengeru 97 on  (Table 4).
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number of fruits per truss, it was not significantly so
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Table 5: Effect of mulch types on yield and yield components

Variables/ No. of marketable Weight of Marketable  No. of fruits/ No. trusses/ No. finits/ Branches Fruit. size
mulch fruits/m? fruits/m? (g) truss plant plant per plant (1-5 scale)
Rice husk 78.30 3956.00 3.80 10.20 82.30 7.70 2,70

Saw dust 59.70 3074.80 3.00 7.00 76.80 7.70 2,70

Dry grass 48.80 2474.80 3.70 7.20 76.70 7.30 2.50
Control 28.80 1209.20 2.80 5.00 64.30 7.50 2.00

X 53.90 2678.70 3.33 7.35 75.03 7.55 2.58
SEx(t/-) 5.993 287.008 0.20 0.361 0.949 0.308 0.178
LSDyus 15.36 735.60 0.51 0.92 243 NS 0.46
Table 6: Effect of mulch types on biotic and abiotic factors

Variables No. of fiits No. of fruits No. of finits Weed intensity Leaf curl Severity of Blossom
/mulch cracked/m? scotched/m? bored/m? (Scale: 1-4) severity (%) stem canker (%0) end rot (%)
Rice husk 2.20 31.30 8.30 1.80 37.00 59.70 18.80
Saw dust 2.00 13.20 2.20 2.30 34.00 69.00 20.70
Dry grass 2.80 30.20 8.00 2.20 49.20 60.70 2570
Control 1.80 12.80 1.00 4.00 55.30 69.00 53.30

X 2.20 21.90 4.90 2.60 43.90 64.60 29.60
SEx 0.753 3.582 1.183 0.220 5.010 3.615 3.467
L8Dgq 1.36 9.18 3.03 0.56 12.84 9.27 8.89

Mean effects of mulch regimes on components of yield:
Rice husk and dry grass were better than the control in all
the components of yield studied except branches per
plant viz., weight and numbers of marketable firuits per
plant, fruits per truss and per plant, trusses per plant and
fruit size. Sumilarly, saw dust mulch significantly excelled
the control in all the components of yield variables except
mumber of fruits per truss and branches per plant. Thus,
mulch had no effect on branching of tomatoes (Table 5).

Mean effects of mulch regimes on biotic and abiotic
factors: Rice husk was significantly better than the
control in reducing weeds, tomato yellow leaf curl, stem
canker and blossom end rot; followed by saw dust mulch
that sigmificantly controlled weeds, leaf curl and blossom
end rot (Table 6). Dry grass had the least performance in
significantly controlling only two factors, namely, weeds
and blossom end rot. All mulch regimes were significantly
better than the control m reducing weeds and blossom
end rot.

DISCUSSION

The significant varietal differences exhibited on some
of the components of yield of tomato suggest potential
for exploiting inherent superiority of tomato genotypes
for production or use of germplasm m breeding
programmes. Thus, CALT-VF has an inherent potential for
production of trusses and consequently more fruits of
better quality. The superiority of CALI-VF in production
of luigher numbers of fruits and consequently more weight
of fruits is based on more branches retained on CALJ-VF
as a result of non-pruning and plants maintained as
multiple stems. On the contrary, Tengeru 97 1s an
indeterminate variety that 1s usually pruned to mamtamn a
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single stem that in turn, reduces the number of fruits per
plant. Similar findings were reported by Tietjen™ and
Bitala™ when working with determinate and indeterminate
varieties of tomato. The larger fruit size of Tengeru 97
(indeterminate) was attributed to lesser number of fruits,
branches and trusses from the single stems. This
evidently resulted to lesser competition for assimilates as
compared to more fruits produced from multiple stems and
branches of the CALI-VF variety.

Varieties of tomato can be selected for their
superlority in cracking, sun scotch and blossom end rot
resistance characteristics of fiuits as evidenced by the
significant varietal effects on these traits. Thus, CALI-VF
can be used in breeding programmes or selected for
culivation m order to meet the fruit quality market
demands. Cracking behavior is a varietal characteristic
that can be exploited by crop developers®!. High amounts
of total soluble solids m tomato fruits make them suffer
less moisture fluctuation and render them less prone to
crack™. In areas where more susceptible varieties are
predominantly used for production, farmers are advised to
pick affected fruits early in order to avoid predisposing
the fruits and hence spread of early blight and other fruit
rots™™. Varieties developed for hot arid climates have been
found to have high levels of cracking if they are subjected
to humid wet conditions. Erratic moisture condition
changes cause radial concentric cracking on tomato fruits,
rendering them less marketable”. Thus, differential
environments of culture from those originally intended for
production during developing of a variety may cause fruit
cracking. In this study, Tengeru 97 was originally bred for
the cool, high altitude environments. However, the
present investigation was conducted in the Coast and
Morogoro regions (0-450 m above sea level) with
characteristically hot and humid environments, possibly
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accounting for the higher occurrence of fruit cracks. On
the other hand Tengeru 97, an indeterminate variety,
suffered less to fruit sun scotch than the determinate
Call-VF. Tomato plants with excessive prumng or those
with no plant support are more prone to fruit sun burn™®!.
In the present investigation, the non supported
determinate bushy Call-VF with its fruits on the ground
was more vulnerable because it exposed fruits to the
immediate heat reflected from the ground more than those
higher up in the canopy of the off ground supported
mdeterminate Tengeru 97. All garden tomatoes,
determinate as well as indeterminate, must be supported
off the ground in some manner to prevent loss of fruits to
rots and sunburn™®!.

The relatively higher levels of damage of fruits by
fruit worms 1 CALI-VF as compared to Tengeru 97 could
as well be attributed to the different growth types of the
two varieties. CALT-VF, being determinate, trails on the
so1l surface and produces multiple branches predisposing
fruits to the pest. According to AVRDCP, female worms
lay eggs on the leaf surfaces and hence, on bushy plants,
worms find more habitats resulting to higher infestation
rates. For the mdeterminate types, studies should be
conducted to find the optimum level of prumng that will
reduce fiuit worms to sufficient levels without adversely
affecting yield. Tt is also important to apply low cost,
effective and safer pesticides for controlling the pest
since fruits infested by the fruit worm reduce the market
value. Various control measures against the worms have
been proposed including hand picking, use of botanicals
such as rotenone, ryama, insecticidal oils, traps and
Bacillus thuringiensis™. In Tanzania, a more sustainable
approach would be the use of resistant /tolerant varieties
and or rotenone contained in Tephrosia vogelii. The latter
grows wild in various areas of Tanzama and can be
planted from seed. It possess no environmental or health
risks since it decomposes easily in sunshine into carbon
M Alternaria stem canker is a fungal
disease that mnfects a plant particularly after bemg
predisposed by wounding™. The relatively higher levels
of infection in Tengeru 97 is evidently due to petiole
pruning of the indeterminate variety, creating wounds
that predisposed it to the fungus entry!™.
Watterson™ reported that some varieties of tomato are
resistant to stem canker; and thus both optimum
husbandry and choice of appropriate varieties should be
done agamst infection by the fungus. Tengeru 97 was
more resistant to blossom endrot and hence could be a
variety of choice in environments favoring this disorder.
Blossom end rot is a result of poor availability of calcium
mto the distal portions of the fruits due to several factors
that include erratic supply of moisture™. Similarly,

dioxide and water'
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Hansen™ reported varietal differences in tomato on

susceptibility to blossom endrot under similar conditions
of growth. Thus, Tengeru 97 contains the background
that makes 1t less prone to blossom end rot and search for
more resistant varieties should continue. Crop developers
should therefore aim at pyramiding desirable genes for
resistance to the biotic and abiotic factors through
crossing of the two types of tomato. This should be
followed by subsequent selection of segregates with
optimum combinations of traits.

In general, mulching seemed to promote better
performance of the tomato varieties in most of the yield
components™. Organic mulch has been found to have
multiple advantages in culture, resulting to enhanced
physiological efficiency of plants. These advantages
include safe and rapid expansion of roots, soil moisture
conservation and suppression of weeds, no till
environment and hence minimizing leaching, erosion and
maintamn soil structure, optumizing soil temperature and
enriching the soil with organic matter™. Tomato like any
other horticultural crop needs intensive application of
nutrients and moisture. Utilization of nutrients in the soil
depends on efficient mobilization, which n turn, s a
function of moisture availability. Thus, mulch has a direct
impact on plant performance by supplying moisture and
an indirect impact on nutrient availability through
enhanced mobilization of nutrients from the soil. Farmers
should therefore be encouraged to apply mulch as a
husbandry practice for moisture availability during off-
season. In their effects on components of yield, rice husk
and dry grass were more effective, followed by sawdust.
It 1s therefore recommended that in the rice and tomato
growing areas, farmers should conserve rice husk after
milling and use as mulch for a more sustainable approach
in tomato production. Other mvestigations have indicated
that organic mulches differ in their effectiveness in
enhancing physiological efficiency of tomatoes. This was
found to be due to differences in the supply of nutrients,
absorbing moisture, supply of humus and in allowing air
circulation!™**** Thus, the superiority of rice husk and
dry grass over saw dust mulch used in the study
suggests that the former possess desirable attributes of
organic mulch as compared to the latter™" . In areas
where rice 1s not grown, saw dust can as well be used
tomato fields. However, the high C : N ratio associated
with saw dust™” and its soil surface crusting effect ™
makes 1t more preferable to use in garden path. Similarly,
with dry grass mulch there 1s risk of spreading weed
seeds in tomato fields especially if the mulch is obtained
from reproductively matured plants. Tietjen'® suggested
that mulch contaimng weed or grass seeds, thizomes and
other propagate should be avoided, or otherwise heat-
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treated in order to prevent weed spread. Mulch can be
allowed to heat over 140°F for 24-48 h in plastic bags to
kill seeds and rhizomes"”. Investigations are needed in
the farmers’ situation to see for how long solar radiation
can be used using plastic bags to kill weed seeds and
rhizomes contained in mulch and also, the growth stages
of grass to be harvested that will provide sufficient mulch
without the risk of spreading weeds.

All the mulch regimes used were effective in
controlling weeds and blossom end rot. Organic mulch
has been found to prevent weeds from sprouting®”. The
mechanism of weed control from mulch application has
been attributed to blockage of sunlight and or release of
allelochemicals with herbicidal properties!!. Different
types of organic mulch have been found to have different
allelopathic effects. In an experiment on mulch treatment
in tomato, juniper and blue spruce had adverse effects on
bermuda weed without affecting production of tomato and
radish®). On the other hand, pine mulch was not
recommended for use m tomato due to its adverse effects
on soil pH and tomato plant health and production.
Cypress mulch, although inhibited fescue growth, it
affected radish plant growth and production. However,
when farmers use mulch, they usually don’t select the
type of grass or plant they use. They make random
selections and thus the relative effects of mulch under the
farmers” fields cannot specifically be attributed to type of
plant used. It 13 however mnportant to identify the
different types of potential mulch available in specific
areas and controlled experiments done to assess their
relative effects including their combinations. Fruit sun
scotch n tomato 1s an abiotic disorder that reduces the
market value of harvested tomatoes. Rice husk had more
fruits affected by sun scotch, followed by dry grass; saw
dust and the control m that order. It is therefore
suggested that mulch, except sawdust, has a detrimental
effect in having higher sun scotch damage. Saw dust
however, did not differ significantly from the control in
having the lowest sun scotch rate. The findings suggest
that rice husk, by bemng more effective in controlling soil
moisture with a more favorable soil temperature, is due to
more heat/light reflected with consequent negative effects
on fruits above the ground. Smmilar explanations could
apply to the lesser effectiveness of sawdust in controlling
soil moisture loss and optimum temperature but with
lesser negative effects on sun scotch. Thus, the control
i which there was no mulch applied, fruits were affected
to a lesser extent, probably due to a lesser amount of solar
energy reflected from the ground. More concerted
research is needed to confirm the mechanism of
differential effects of mulch types on sun scotching in
tomato fruits.
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The present investigation suggests that mulching,
particularly with rice husk and dry grass; promote the
occurrence of fruit worm infestation in tomatoes. On the
other hand, saw dust was as better as the control in
having lower rates of the fruit worm. Tt is therefore evident
that rice husk and dry grass provide optimum micro
environments for development of the bollworm in tomato
fields. Bearing the advantages of rice husk and dry grass
in enhancing yield components, farmers should use low
cost, effective and safer pesticides to control the fruit
worm while using rice and grass mulch. The use of
botanicals such as Tephrosia vogelii has been advocated
elsewhere as being effective and generally safe™.
Generally, all the mulch types were significantly better
than the control in the reduction of blossom endrot
evidently due to better moisture retention as compared to
the control and hence enhanced availability of calcium in
the fruits™*!. The present investigation entailed mulching
regimes in which irrigation was done once a week after
crop establishment. Thus, the control plots where no
mulch was applied resulted to severe blossom endrot due
to more pronounced moisture stress conditions. Mulching
reduced the severity of tomato yellow leaf curl virus and
particularly so with sawdust mulch followed by rice husk.
The control plots in which there was no mulch
experienced the highest viral infection severity because
weeds provided optimum environment for the vector, the
white fruit fly, Bemisia tabaci*”. Because of better weed
control of mulched plots, viral infection was lower and
thus farmers should use mulching with an added
advantage of reducing the severity of yellow leaf curl
virus. Mulching studies involving metallic mulches
indicated that silver reflective mulch drives away aphids,
white flies and other insects and thus reduced the
incidence and severity of viral diseases in tomato!?. With
organic mulch, in addition to leaf curl reduction from
reduced weed infestation;, further studies need to be
conducted to ascertain other possible mechanisms of viral
infection reduction.

Tomato varieties can be selected for their superiority
1n yield components and resistance to biotic and abiotic
stresses. Thus, Tengeru 97 (indeterminate) possess
background for resistance to sun scotch, blossom endrot
and to a lesser extent, fruit worm damage while CALI-VF
{determinate) had appreciable levels of resistance to fruit
crack and to a lesser extent, leaf curl virus and stem
canker. Organic mulch 1s effective in controlling weed and
blossom end rot with saw dust having an added
advantage of significantly reducing tomato yellow leaf
curl infection. Rice husk and dry grass were the best in
enhancing crop performance; however, they have higher
rates of fruit worm infestation. Further studies are
recommended to find out the mechamsm of mncreased fruit
worm infestation with organic mulching.
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