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ABSTRACT 

D'HCT OP YAllYINC LEVln.5 OP APPLIED UTROGEN 
ON THTitE PRODUCTION 

S.N.A. Crossman and C.D. Collinguood 

University of the Virgin Islands 
Agricultural Experiment Station 

RR02, Box 10,000, Kingshill, St. Croix 00850 

Thyme (Thymus vulgaris) plants "rovn in field plots were evaluated for 
response to nitrogen fertilizer (applied as urea) at levels ofO, 56, 112, 
169, and 225 kg N/ha. The fertilization rates were divided into three eqllal 
applications, the first after transplanting and the others following the 
first and second harvests. The highc~st yield ;;>f fresh and dry thyme for 
the first harvest waa obtained for the 112 kg N/ha treat11ent but these 
yields did not differ significantly Krom the yields of the 56 and 169 kg 
N/ha treatments. There was a drastic: decline in yield of fresh thyme for 
the 112 kg N/ha treatment in the secc>nd harvest (4.7 t/ha) when compared 
to the first harvest ( 10.0 t/ha). Cumulative fresh and dry matter yields 
for the three harvest.showed that the 112 and 169 kg N/ha treatments were 
superior to the O kg N/ha treatment. 

INTRODUCTION 

In recenty years the herb industry has become a booming business. An 
people become more health conscious their diet reflects the increased use 
of fresh vegetables, white meat, low.fat, low sodium, low cholesterol, and 
ethnic recipes. This has created an increase in the demand for herbs to 
flavor these dishes (Larsen, 1988). 

The United States la the World', largest importer of herbs, mostly 
from the Nediterranean, Africa, and 'Latin America. In 1987, the U.S. 
imported 208,698 metric tons of herbs with a value of $439 million (Anon., 
1988). Domestic U.S. production is :presently only a small percentage of 
consumption, but has been increasing. 

The unpredictability c>f both supply and prices has forced major U.S. 
processors to look for alternative sources of herbs (Kebede, 1988). Farm
ers in the Caribbean area should see this as a favorable sign to encourag~ 
them to obtain a share of this promising new enterprise. 

Herbs are ideal alternative crops adapted to small plot production 
without sophisticated machinery. They can be marketed in a number of way$ 
allowing greater market flexibility. Compared to temperate climates, the 
lack of a winter season provides a significant advantage for year-round 
production in the Caribbean and close proximity to the U.S. offers an 
opportunity to supply a lucrative export market. 

Production of herbs in the Caribbean is traditional and encompasses 
a broad spectrum of genotypes. Of the many types successfully grown in 
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the U.S. Virgin Islands, basil (Ocium basilicum), thyme (Thymus vulgaris), 
rosemary (Rosmarinus officinalisJ,sweet marjoram (Origanum mar orana), 
chives (Allium schoeno rasum), parsley (Petroselinum crispum, celery 
(~ium g~ens , and recao (Eryngium foetidum) are the most visible 
in the market place. Thyme is one of the most versatile and widely used 
herbs. Its sharp, aromatic flavor adds distinction and quality to almost 
all savory dishes. Thyme can be marketed fresh or dried. Its many uses 
include culinary, medicinal, cosmetic, domestic, fragrance, teas, baths, 
landscape plants, and bridal bouquets. Thy~e is also among the top eight 
herbs with the largestimportvolume. In 1987 1 1270 tons of thyme were 
imported in the U.S. (Larsen, 1988). 

There la little documented research information on fertilization, irri
gation, pest control, and other biologic.al and environmental factors that 
affect herb production. While herbs are co-only believed to repel pest, 
many destructive insects and diseases ca1n be found on thyme plants in the 
field. There is also a lack of registered pesticides available for weed, 
insect, and disease control, Fertilizer rates for thyme and moat herbs 
have been based on other leafy vegetable.a. Fertility recommendations 
should be based on proper soil analyses and the specific needs of the crop 
(Sh1on, 1987). 

Thia study was conducted to obtain information on appropriate rates 
of ~rea nitrogen fertilizer application for optimua thyae production. 

MATERIALS AND METHODS 

The study waa conducted at the University of the Virgin Islands Agri
cultural Experiment Station on St. Croix. The soil is a Fredensborg clay 
loam. This aeries consists of well draimed soils foraed over limestone or 
marl (Rivera et al., 1970). 

Thyme plants were started from seed planted during June 1990 in potting 
mix contained in Speed ling trays. Plant:s were removed from the greenhouse 
45 days later and transplanted into the field in August 1990. Plot size 
was 0.9 m x 2.4 m and consisted of three :rows 0.3 11 apart. Plants were 
spaced 0.2 m within rows. The experimental design was a randomized com
plete block with four replications. Urea was applied to the plots by 
banrling in amounts to provide O, 56, 112, 169, and 225 kg N/ha in three 
equal applications. The first application was made after transplanting. 
The other two applications followed the first and second harvests. Phos
phorous and potassium were applied at rates of 50 and 30 kg/ha, respec
tively. Micro-irrigation was applied to all treatments using drip-strip 
(Hardie Irrigation) tubing. 

Thyme plants were harvested every three months, with the first harvest 
made at three months after transplanting .. Ten plants were harvested from 
the center row of each plot using pruning shears. Plant stems were cut 
at 6-7 cm above ground level. 

Total fresh weight of the harvested materials was recorded. Sub
samples were oven dried at 709C to a conotant weight for dry matter 
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determination. Leaf dry matter was also recorded for the second and third 
harvests. Statistical analysis of yield data was performed using SAS 
General Linear Models procedure (SAD Institute, 1988). 

RESULTS AND DISCUSSION 

First Harvest. 

The data from the first harvest (Table 1) show that yield increased 
with increasing levels of nitrogen up to 112 kg/ha. There was no change 
in yield for treatments above 112 kg N/ha. Both fresh and dry weights of 
thyme were highest for plots that received 112 kg N/ha. These yields were 
significantly different from the control plots (no nitrogen) and the 225 
kg N/ha treatment. Fresh and dry weights decreased at the highest nitrogen 
level (225 kg N/ha). 

Table 1. Yield of thyme (first harvest) in response to varying levels 
of applied nitrogen. 

Fertilizer 
Fresh wt. Dry wt. treatment 

(kg N/ha) ( t/ha) ( t/ha) 

0 5.8 C l.6C 

56 7
0
7abc 2.2abc 

112 10.08 2.98 

169 9.2ab 2.7ab 

225 6.sbc 1.9bc 

Means in the same column with the same superscript are not signifi
cantly different (P< 0.05). 

Second Harvest. 

There was a noticeable decrease in thyme yield for treatments receiving 
50 and 112 kg N/ha during the second harvest (Table 2). The 112 kg N/ha 
treatment produced lower fresh and dry matter yields than all other treat
ments including the control. The lower yield from the treatment receiving 
112 kg N/ha suggests that regrowth could be suppressed following removal 
of excessive vegetative growth. Harvesting intervals may have to be 
adjusted to prevent excessive vegetative growth. Yields from the other 
treatments were similar to those from the first harvest. The highest 
yield was obtained from the treatment fertilized with 169 kg N/ha (Table 2). 
The production of dried leaves followed a pattern similar to the fresh 
and dry matter yields. 

Third Harvest and Total Yield. 

Treatments receiving 112 and 169 kg N/ha had the highest yields of 
the third harvest (Table 3). Hore than 10 t/ha of fresh thyme were produced 
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Table 2. Yield of thyme (second harvest)1 in response to varying levels 
of applied nitrogen. 

Fertilizer treatment Fresh wt. Dry wt. 
Leaf dry 
matter 

(kg N/ha} ( t/ha) ( t/ha) ( t/ ha) 

0 7.oab 2.1ab 1,3ab 

56 6.1ab 1,5ab l. 1ab 

112 4,7b 1,4b 0.9b 

169 8.6• 2.8a 1,7a 

225 8.1ab 2.4•b 1,4ab 

Means in the aame column with the same s111perscript are not signifi
cantly different (P<0.05). 

Table 3. Yield of thyme (third harvest) lln response to varying levels 
of applied nitrogen. 

DerUlizer treataent Fresh wt. Dry wt. 
Leaf dry 
matter 

(Kg N/ha) ( t/ha) ( t/ha) ( t/ha) 

0 5.Jb 1.7b I.Ob 

56 7 .9ab 2,9ab 1.4b 

112 12.1a 4.7• 2,5a 

169 11. oab 4.oab 2.oab 

225 7. 1ab 2,5ab 1.4b 

Means in the same column with the same superscript are not signifi
cantly different (P< 0.05). 

from these treatments. The best yield was obtained from the treatment 
which received 112 kg N/ha. Production for this treatment increased 
dramatically in the third harvest (12.7 t/ha fresh, 4.7 t/ha dry) when 
compared to the second harvest. In fact, the dry matter produced for 
the 112 kg N/ha treatment in the third harvest was equal to the fresh 
weight of time obtained from the same treatment in the second harvest. 
The 112 kg N/ha treatment produced significantly more dried leaves than 
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all of the other treatments except the 169 kg N/ha rate. The dry weight 
yield followed a similar trend to fresh weight. 

The cumulative thyme production weight from all three harvests 
(Table 4) was significantly higher in treatments receiving the 112 kg N/ha 
(27.3 t/ha fresh, 9.0 t/ha dry) and 169 kg N/ha (28.7 t/ha fresh and 9.5 
t/ha dry) than in the treatment receiving O kg N/ha (18.0 t/ha fresh, 5.4 
t/ha dry). 

Table 4. Total yield of thyme in response to varying levels of applied 
nitrogen. 

Fertilizer treatment Fresh wt. Dry wt. 
(kg N/ha) (t/ha) (t/ha) 

0 1a.ob 5.4b 

56 21.6ab 6.aab 

112 27.38 9.oa 

169 2a.7a 9.5a 

225 22.oab 6.7ab 

Means in the same column with the same superscript are not signifi
cantly different (P< 0.05). 

Thyme 11 a perennial plant and this study has shown that good produc
tion can be successfully obtained from successive harvests of fertilized 
field plots. This study 11 an important first step in improving thyme 
production practices in the Caribbean. The results clearly indicate that 
thyme should be fertilized with nitrogen to increase yield. Nitrogen ap
plication rates of 112 or 169 kg N/ha are needed to significantly increase 
production. 

Work in Israel has demonstrated similar results. The fertilization 
of young seedling significantly increased the fresh yield of thyme after 
7-10 days when compared to seedlings which were not fertilized (Putievsky, 
1990). 

The yields obtained in this trial are comparable to yields from other 
thyme producing areas. Spain, the main producer of dried thyme leaves, 
has an annual production of 2000 tons. There a yield of 8.0 t/ha of dried 
product was reported (Verlet, 1989). Yields of dried leaves in our trials 
ranged from 0.9 to 2.5 t/ha per harvest. Thyme production of 6.52 t/ha 
(fresh) and 3.18 t/ha (dry) has been reported for Indiana, U.S. (Simon et 
al., 1989). The per cent dry matter (49%) yield in Indiana is superior 
to the range of 30-33 per cent obtained from our trials. 

There are many other factors of thyme production that require research. 
These include application rates of various forms of nitrogen, P, K, and 
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micronutrients (especially in our high pH soil), irrigation rates and 
methods. Peat and disease problems also need priority attention for re
search. Frank et al. (1987) reported th11t peat problems have caused 
severe economic losses in herbs, spices, and medicinal plants, where few 
chemical pest control methods are available. The fluctuations in yield 
of thyme between harvests for the high yielding treatments suggest the 
need for further studies on harvesting m1ithods and intervals. 
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