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ABSTRACT 
 

An experiment was carried out at Horticultural Research Centre Marondera, 
Zimbabwe during 2011-12 to determine the effect of Allium sativum as a 
repellent crop to control diamondback moth (DBM) in cabbage. The trial was 
laid out in RCBD with four treatments. Garlic was intercropped with cabbages 
in 2:1 and 2:2 ratios. Diamondback moth larval counts were affected by 
treatments (P ≤ 0.05). Hence sole cabbages unsprayed with malathion 25WP 
showed significantly higher counts than the other treatments from week 3 to 8 
after transplanting. There were no significant differences (P ≤ 0.05) in larval 
populations between intercropped plots and chemically-treated plots. Cabbage 
quality was poorest in sole cabbages that were not sprayed with malathion 
25WP, with a score of 2.85. There were no significant differences between 
garlic intercropped cabbages (2:2) and those treated with malathion 25WP.  
Cabbage yield in garlic + cabbage intercropped plots (1:2) was similar to that 
achieved in plots treated malathion 25WP. The results showed that garlic 
intercropping can be used to manage DBM effectively. Use of garlic is 
environment friendly, and farmers can also derive additional benefits from 
garlic. 
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INTRODUCTION 

 
Cabbage (Brassica oleracea var. capitata L.), originated in North-west 
Europe and the Mediterranean region and is now grown throughout the 
world. It grows best in well-drained loamy soils with pH 5.5-6.5 (CaCl2). 
Optimum temperature for its growth is 18-20oC (2), but it can be grown 
throughout the year in most tropical and sub-tropical regions. The cabbage is 
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a heavy feeder, requiring 200-250 kg N per hectare. Its yield range between 
80-120 tons per hectare depending on season of production and level of 
management (6). Nutritionally cabbage is rich in vitamin C and have 
significant amounts of manganese, potassium, sodium, iron, vitamin B6 and 
dietary fibre, but low in calories (13). 
 
The cabbage plant is susceptible to a number of pests including aphids 
(Brevicoryne brassicae), Bagrada bug (Bagrada hilaris), American bollworm 
(Helicoverpa armigera), red spider mite (Tetranychus species), (Agrotis 
species), (Trichoplusia ni), whiteflies (Bemisia tabaci) and thrips (Thrips 
tabaci) (12). The most serious cabbage pest worldwide is diamondback moth 
(DBM) (Plutella xylostella) (8, 9, 12, 18), with its larval stage causing the most 
severe damage. One cabbage crop cycle can host up to four generations of 
the pest (10). Once hatched, the larvae enter into the leaf and feed on the 
leaf material between upper and lower epidermis. Larval feeding is evident as 
small irregular holes in the leaves. If the larvae are numerous, they may eat 
the entire leaf, leaving only the veins. Cabbage leaves are transformed into 
laces, and small cabbage heads are completely perforated. Besides the 
leaves, larvae can also destroy the apical points, causing the cabbage plant 
to produce multiple, unmarketable heads (19).  
 
Use of synthetic insecticides like carbaryl, dimethoate, dichlorvos, mevinphos 
and malathion has dominated the control of DBM in the past (2, 3). Alongwith 
insecticides, timing of application is very critical as the larvae enter the leaf 
soon after hatching. Once inside the leaf, larvae cannot be killed through 
contact poisonous. The pest has also developed resistance to most of 
insecticides available in the market (16). In response to resistance, farmers 
applied higher insecticide doses than those recommended by manufacturers 
which led to other detrimental effects like cross and multiple resistance, 
environmental contamination, higher pesticide residues in produce and 
increased health hazards to applicators (4).  
 
Besides the use of synthetic insecticides, there have been attempted to use 
biological control agents like hover flies and lacewings to manage the pest (9, 
11). There have been mixed outcomes with biological control because the 
agents’ populations are dwindling due to increased and extensive insecticide 
use and climate change. Mixed cropping with spider plant (Cleome 
gynandra), marigolds (Tagetes species) and onion (Allium cepa) has also 
been tried and proven to be effective in controlling diamondback moth (1, 4, 
7). However, many farmers have not adopted such an innovation because of 
some perceived technical challenges. For example, spider plants only 
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germinate and grow in summer, so these cannot be used throughout the year 
for pest management. Tagetes species, on the other hand, cannot be 
transplanted. 
 
Garlic (Allium sativum) belongs to same family as onion. It possesses similar 
repellent properties to insects as onion (Allium cepa) (17). The use of garlic 
to control diamondback moth can be cheaper, safer and environmentally 
friendly. The aim of this study was to determine the effectiveness of using 
garlic plant as a repellent crop of diamondback moth on cabbages. 
 

MATERIALS AND METHODS 
 

This study was carried out during the 2011-12 summer season at 
Horticultural Research Centre (HRC) (latitude 18

o
11'S, longitude 11

o
33'E, 

altitude 1630 metres), Marondera, Zimbabwe. HRC is located in agro-
ecological region 11a and receives upto 1200 mm rainfall per annum. Mean 
summer temperature is 23

o
C while mean winter temperature is 15

o
C. The site 

has sandy-loam soils with pH 5-6.5 (CaCl2) (11).  
 
The trial was laid out in RCBD with four treatments replicated four times 
treatments were. T1 = sole cabbages, unsprayed for diamondback moth, T2 = 
sole cabbages sprayed with malathion 25WP, T3 = cabbage + garlic 
intercropped in the ratio of 1:2, T4 = cabbage + garlic intercropped in the ratio 
of 2:2. The land was ploughed and disced prior to marking out plots 
measuring 5m x 5m. The plots were separated by 1m and 1.5m buffers 
between treatments and replications, respectively. In each plot, “Drumhead” 
cabbage cultivar seedlings, 7-8 cm tall, were transplanted at 50 cm inter-row 
and 30 cm intra-row spacings. In T1, garlic bulblets were planted at 10 cm x 
7.5 cm. In bulblet rows were planted equidistant from cabbage rows. Garlic 
bulblets were planted at the time, cabbage seedlings were transplanted. 
Normal agronomic practices were followed in raising cabbage crop. 
 
Data collection and analysis: Scouting for DBM was done at weekly 
intervals by randomly selecting 20 cabbage plants from each plot, and larva 
counted and recorded. This was done until the crop was physiologically 
matured. Harvested cabbages were assessed for quality using a scale 
developed by Ogol and Makatiani (14) given below: 
  
1 = Slight or no feeding injury by diamondback moth (DBM). 
2 = Moderate injury - cabbage head can be marketed after removing 

outer leaves. 
3 = Severe economic damage – non-marketable cabbage head. 
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Cabbage heads were harvested by cutting the stems just above the ground. 
Immediately after harvesting, the cabbage heads from each plot were 
weighed separately using a digital scale. The data were subjected to analysis 
of variance using GENSTAT Discovery Edition. Quality assessment scores 
were log transformed before analysis. In case of significant differences, 
means were separated using LSD at 5 percent probability level. 
 

RESULTS AND DISCUSSION 
 

DBM larval population 
 
The data showed that treatments had an effect on diamondback moth larval 
population. There were no significant differences in larval counts among all 
treatments in first and second weeks because the pest was in an 
establishment phase. The pest was allowed to infest the crop from the 
natural environment. 
 
From 3

rd
 week onwards, T1 (sole cabbages, unsprayed plots) had 

significantly higher larval counts than the other treatments (Table 1). This 
shows that significant pest numbers had infested the crop. The larval counts 
in T2 (sole cabbage treated with malathion 25WP), T3 and T4 (garlic 
intercropped cabbages) were statistically simlar from weeks 3-8 (Table 1). 
This can be attributed to the fact that garlic plants had produced enough 
foliage to release chemicals that were repelling the pest. According to Asare-
Bediako et al. (3), intercropping cabbage with non-host crops like onion and 
tomato significantly reduced DBM numbers in cabbage. Said and Itulya (15) 
noted that the odour from onion repels DBM in a cabbage-onion intercrop. 
This is due to the production by onion of a pungent alliaceous compound, 
allyl-propenyl-disulphide. Besides repellency, intercropping reduces pest 
attack, with the non-host crop acting as a physical barrier to the pest 
movement. This has been confirmed in previous studies (3, 15). 
 
Table 1. Effect of treatments on diamondback moth larval population. 
 

Treatments Time (weeks after planting) 

1 2 3 4 5 6 7 8 
T1 2.75 2.50 6.75a 4.50a 3.75a 3.25a 3.75a 6.00a 
T2 1.75 1.00 0.75b 1.50b 1.50b 1.50b 1.25b 1.25b 
T3 2.00 1.75 2.00b 1.50b 1.50b 1.50b 1.00b 1.15b 
T4 1.25 1.00 1.25b 1.00b 1.50b 1.50b 0.75b 0.50b 
LSD (0.05) 1.56 1.61 3.75 1.71 0.67 0.67 1.08 3.11 
P value 0.25 0.178 0.020 0.005 0.001 0.001 0.001 0.007 

Mean values followed by different letters in a column differ significantly at P=0.05. 



Use of garlic as a repellent crop to control diamondback moth 

J. Agric. Res., 2014, 52(4) 

619

Cabbage quality 
 
Treatments had significant effect on cabbage quality and yield (P ≤ 0.05). T1 
(sole cabbages, unsprayed) produced the poorest quality (score of 2.85, i.e. 
severe damage), while the plots treated with malathion 25WP (T2) gave the 
best quality cabbage heads (score of 1.25, i.e. slight injury) (Table 2). Both 
intercrops had slight to moderate injury (scores of 1.7 and 1.8). Some 
cabbage plants in untreated plots (T1) developed small, multiple heads due to 
the damage of apical growing points that occurred to the plants during early 
vegetative development. There were no significant quality differences in 
cabbages intercropped with garlic (Table 2). 
 
Table 2. Effect of treatments on cabbage heads quality and yield. 

 
Treatment Quality score Yield (t/ha) 
T1(sole cabbage untreated) 2.85a 20.00 c 
T2 (sole cabbage treated with Malathion 25WP) 1.25c 52.32 a 
T3 (Garlic + cabbage intercropped 1:2) 1.80b 44.14 ab 
T4 (Garlic + cabbage intercropped 2:2) 1.70bc 36.98 b 
LSD 0.53 8.32 
P 0.001 0.01 

Means followed by the same letters in the same column are not significantly different at 
P=0.05. 

 
Cabbage marketability is highly dependent on quality which is determined 
largely by the extent of damage to the heads and partly the outer leaves. 
Heavily damaged heads were not marketable. The unsprayed cabbages 
heads were largely unmarketable while the intercrop cabbages could be 
marketed after removing the outer leaves. The slight-moderate injury in the 
intercropped plots (T3 and T4) was due to the repellency of pungent smell 
produced by onion and non-host physical barrier created by the intercrop as 
explained by Asare-Bediako et al. (3).  
 
Lowest yield (20 t/ha) was obtained in T1, while highest yield was obtained in 
T2 (52.32 t/ha). However, there were no significant differences in yield 
between the garlic intercrop, though T4 yielded lower than T2 (Table 2). 
However the yield of T1 (20 t/ha) is far below. There were no significant 
differences in yield between the intercropped plots, but significant difference 
was observed between garlic + cabbage intercropped 2:2 and control (sole 
cabbage sprayed with malathion 25 WP). This yield difference can be 
attributed to increased competition for nutrients and other growth resources 
between the garlic and cabbage plants. 
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CONCLUSION 
 
The study concluded that intercropping garlic and cabbage can effectively 
repel diamondback moth. Therefore, garlic intercropping can be practised as 
an alternative to using synthetic chemicals to control diamondback moth in 
cabbage crop. 
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