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I nfluence of the Planting Dates on Chemical
Composition and Yield of Brussels Sprouts
(Brassica oleracea var. gemmifera)

Natasa Mirecki
Biotechnical Institute, Podgorica, Montenegro

Abgtract: This paper presents the results of examinatidheoinfluence of planting
dates (18 of April, 10" of May, 10" of June, 16 of July) on chemical composition (dry matter
contents, ash, cellulose, vitamin C and total sagatent) and yield of Brussels sprouts. The
three-year experiment shows that Brussels spransbe successfully cultivated in agro-
ecological conditions of southern region of Montgne(Zeta Plain). Earlier planting (April-
May) provides higher yield and better quality ofcafis when compared to later planting dates
(June-July). The planting date had a significafécéfon contents of dry matter, sugar and
vitamin C, while no correlation between plantingedand variety was recorded for other
parameters of chemical contents.
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I ntroduction

Brussels sprout Bfassica oleracea var. gemmifera) is a biennial
agricultural crop that belongs to the cabbage farfBrassica oleracea). The
specific characteristic of this crop is its higlsistance to low temperatures. It
survives temperatures down to —2G without any damage, so it can be
successfully cultivated in later sowing dates aiciqrl during the winter months
when the market lacks fresh vegetables.

The edible part of the Brussels sprouts are sp(butis) that develop under
the armpit of leaves on the main stalk, and theléaprosette can also be used as
food after cutting it off in order to acceleratenpening (Sanders, 1996).
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The sprouts can be eaten raw, stewed or presepiglded, marinated,
dried or frozen). Quite delicious stewed meals lbammade of leaves of the top
rosette and leaves from the stalk.

Materials and Methods

The three-year experiment was done in the southegion of
Montenegro (Zeta plain), in the area with modifidtediterranean climate.
When compared to the narrow coastal (Mediterranesiripe, summers are
dryer, while winters are slightly more wet and @olevith stronger frosts.

The experiment was located on the ground with aeattion (5.05),
with high content of humus 12.07%, which is theuhle®f continuous and
uncontrolled practice of adding peat from the agljaSkadar Lake.

The experiment covered two hybrids of Dutch origif,the selection
company Bejo zaden: Diablq &nd Harley IE Sowing in beds was done on the same
dates in all three years:"™6f March, 18 of April, 10" of May, 10" of June. All the
necessary measures of care (foliar fertilizatioaygntive protection against diseases
and pests, watering, etc.) were performed durirg sbedlings production. The
transplantation of seedlings to the permanentvetiitin site was done in the phase
when 4-5 leaves were developed on the seedlings.tfEinsplantation was done
manually on four occasions, on™6f April, 10" of May, 10" of June and IDof
July.

The distance between the plants was 60x40 cm. thigetransplantation, all
regular measures of care for crops were performattring, hilling, fertilization and
protection against diseases and pests.

Upon visual valuation of ripeness, the sprouts waoked successively,
depending on the time of ripening.

The chemical analysis of the Brussels sprouts veae ét the Chemical
Engineering Faculty in Novi Sad, by standard methedordinated with the
Association of Official Agricultural Chemists, Waisgton (Markoé and Vr&ar,
2001). The content of matters examined was analygdae following methods:

-total dry matter — drying in the oven at £@5till obtaining the constant

weight,

-ash — by method of drying, igniting at the tempenes of 650C,

-total sugar content by Fehling,

-cellulose — Kurschner -Gankova,

-vitamin C by method of oxydometric titration byllmann

Results and Discussion

Chemical content of sprouts

Brussels sprouts is a vegetable of high nutritizki@. Like many other
plants from the cabbage family, it is rich in aat@nogenic substances. When
compared to other plants in the cabbage familyhas significantly higher
contents of nutritive components.
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Tab. 1. Average contents of dry matter (%) in sgad Brussels sprouts

PLANTING DATE
VARIETY (B) planting date 1] planting date 2 plargidate 3| planting date 4
DIABLO F, 12.87 13.38 11.41 12.51
HARLEY F, 12.97 13.09 11.26 10.95
mean 12.92 13.23 11.34 11.73
1% 2.74
A 5% 1.48
LSD 1% 0.89
B 5% 0.61

Moisture content in Brussels sprouts ranges frorto D%, and the rest is
dry matter. 95% of dry matter make organogenic efgs(C, H, O, N) and 5%
mineral components, i.e. ash. Ash content depemdseoplant type and cultivation
conditions.

In our experiment, the values of the dry mattetenn sprouts of Brussels
sprouts ranged from 10.95 to 13.8%, which is lothien the quantities recorded by
llin et al., (1990), Babik et al. (1996), Markévand Vr&ar (1999),Cerne and
Vrhovnik (1992). The dry matter content showed depace on the planting date
and variety, which is in line with results of Abidzeand Wilcockson (1989), but
opposite to results of Everaarts and De Moel (19B4raarts et al. (1998).

Tab. 2. Ash content (%) in sprouts of Brussels g{sro

PLANTING DATE (A)

VARIETY (B) |planting date 1| planting date 2 plamfidate 3 | planting date 4
DIABLO F, 1.09 1.11 1.12 1.21
HARLEY F, 1.31 1.13 1.14 1.14
mean 1.20 1.12 1.13 1.18

1% 0.24

LSD A |5% 0.10

1% 0.33
B 5% 0.24

Analysis of the contents of ash in sprouts of Belsssprouts by planting
dates and varieties showed no difference of staistportance. The lowest mineral
content was recorded in Diablo variety in the fiptdinting date (1.09), and the
highest in Harley variety, in the first plantingtel¢1.31). Our results are in line with
results presented by Markévand Vraar (1999). Fachmann (1990) recordediig3
of iron, 15ug of iodine and 2.8g of selenium in sprouts analysed, witilerne and
Vrhovnik (1992), established 1-3 mg of iron and)00-0.0009 iodine units.
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Tab. 3. Cellulose content (%) in sprouts of Brisssprouts

PLANTING DATE (A)

VARIETY (B) |planting date 1| planting date 2 plamfidate 3 | planting date 4
DIABLO F,; 1.58 1.33 1.49 1.50
HARLEY F, 1.53 1.23 1.50 1.27
mean 1.55 1.28 1.49 1.38

1% 0.54

A 5% 0.36

LSD 1% 0.15
B |5% 0.10

In our researches, the content of cellulose inwgprof Brussels sprouts
ranged from 1.23 to 1.58% and it did not show aggethdence on planting date,
while dependence on variety was recorded only énfifst planting date and in
mean values per variety.

Tab. 4. Vitamin C content (mg/100g) in sprouts ofigsels sprouts

PLANTING DATE (A)

VARIETY (B) |planting date 1| planting date 2 plagfidate 3 | planting date 4
DIABLO F, 5.93 5.17 6.10 6.87
HARLEY F, 8.20 6.60 6.93 6.70
mean 7.07 5.88 6.52 6.78

1% 1.06

A 5% 0.70

LSD 1% 0.28
B 5% 0.19

The measured contents of vitamin C in sprouts ofBels sprouts in our
research ranged from 5.17 to 8.20 mg/100g. Coroelabetween contents of
vitamin C and planting date was recorded, whilealation with variety was not
established, although the contents of vitamin GHarley variety were higher
than in Diablo variety in all planting dates. Resubf our researches show
higher values than those presented by Babik €1886), but lower than those
presented by Fachmann (1990). Relatively low valhmsparameter examined
can be explained by the fact that samples wereeatell and frozen without
previous blanching and kept for 3-5 months (depsmdin the year of the
experiment) before analysing, and according to bWgk et al., (1990) and
Klimcyak and Iryzniec (1991), loss of vitamin C sgynificant unless enzyme
activity is stopped by blanching. Moreover, accogdio Sciazko et al. (1990a),
vitamin C content is higher in sprouts picked irtumon than in those picked
during the winter.
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Tab. 5. Total sugar content (%) in sprouts of Belsssprouts

PLANTING DATE (A)

VARIETY (B) |planting date 1| planting date 2 plafidate 3 | planting date 4
DIABLO F, 3.31 3.40 3.74 4.17
HARLEY F, 2.95 3.93 5.13 4.65
mean 3.13 3.67 4.44 4.41

1% 0.64

A 5% 0.47

LSD 1% 0.86
B 5% 0.21

In our samples, sugar content ranged from 2.95%.18%. Sugar
content increased with later planting dates andai¢ higher in Harley variety
than in Diablo variety. The presented values ofasugpntent are lower than
those presented by Babik et al. (1996) and Martkawid Vr&ar (1999), but
higher than those presented by Facmhann (1990gzi8ciet al. (1990)
established that the nitrogen quantity above 1@Bakgesults in lower total sugar
content in sprouts and that nitrogen added in ¢ fof ammonium nitrate and
urea reduces the contents of reducing sugars.

Yield
Tab.6. Average yield of Brussels sprouts
VARIETY (B) I PLﬁ‘NTlNG DA-:;F (A) v Mean
DIABLO 19,93 18,07 16,30 14,77 17,27
HARLEY 20,90 16,73 12,60 13,37 15,90
mean 20,42 17,39 14,45 14,06
1% | 0,64
A | 5% ] 0,62
1% | 0,63
LSD | B | 5% 0,43

The total yield of Brussels sprout per area ungeshels on the number of
formed sprouts per plant and on their weight. Gasearches recorded yield
ranging from 13.36 to 20.92 t/ha, while differencesield per planting dates
and varieties were extremely significant.

In earlier planting (the first and the second datk¢ yield was
significantly higher (20.42 and 17.39 t/ha) whempared to the later planting
(the third-14.45 t/ha and fourth date-14.06 t/h&yerage yield per variety
amounted to 17.26 t/ha (Diablo) and 15.90 t/ha Igyar
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Such significant difference in yield, dependingtba planting date, can
be explained with the fact that after®2df July the amount of available light is
considerably reduced (Eveerarts and Sukkel, 1998)evassimilation area is
also reduced as a result of preparation for aut{Bowij et al., 1996), which has
negative impact on accumulation of food and growftiplant (stalks and leafs),
and consequently on the yield. Abuzeid and Wilsock (1989), too, believe
that the correlation between the adopted amountadiation and weight of
formed sprouts is constant; therefore plants trerewlanted earlier have more
advantageous conditions for yield. Kunicki (199 aCompos (1991) believe
that lower yield in later planting dates is a résafl shorter stalk and smaller
number of formed leaves, which consequently resalthe smaller number of
formed sprouts.

In results of our researches it is noticeable gustponing of planting
date reduces the yield, which is in accordance thighresults of Campos (1991),
Kunicki (1994), Rijbroek (1988), Rempel et al, (#99Results of researches that
are not in line with the facts we noticed in theis® of our researches, showing
that later planting dates result in higher yieldsravpresented by Babik, (1987),
Neuvel (1997), Abuzid and Wilcockson (1989).

Conclusion

On the basis of the three-year researches on nicuef planting dates and
variety on yield and chemical composition of spsoot Brussels sprouts in agro-
ecological conditions of Montenegro, the followt@nclusions can be drawn:

- The values of dry matter contents in sprouts mfsBels sprouts ranged
from 10.95 to 13.38%. The significant differencedry matter contents was
established depending on planting dates and variety

- Ash content was the lowest in Diablo variety lie first planting date
(1.09), and the highest in Harley variety in thstfplanting date (1.31). There is
no significant difference regarding the ash contdgpending on planting date
and variety;

- The content of cellulose in sprouts of Brussgdeosts ranged from
1.23 to 1.58%. We did not notice any statisticadlgnificant difference in
contents of cellulose depending on planting datesvariety;

- The total sugar content in sprouts of Brusselowpranged from
2.95% to 5.13%. Statistical significance was egsthbd between planting dates
and varieties;

- The contents of vitamin C (mg/100g) in sproutsBofissels sprouts
ranged from 5.17 to 8.20. Statistically significatifference was recorded in
contents of vitamin C in the first (7.24) and thecend planting date. No
correlation between vitamin C content and varieag\iecorded;

- The yield ranged from 13.36 to 20.92 t/ha, whdifeerences in yield
per planting date and variety were quite signiftcan
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UTICAJ ROKA SADNJE NA HEMIJSKI SASTAV | VISINU
PRINOSA KELJA PUPCARA (Brassica oleracea var. gemmifera)

- originalni nagni rad -

Natasa Mirecki
Biotehnicki institut, Podgorica, Crna Gora

Rezime

U radu su prikazani rezultati ispitivanja roka sadf10. april, 10. maj,
10 jun, 10. jul) na hemijski sastav (sadrzaj suvatemje, pepela, celuloze,
vitamina C i ukupnih Zra) i visinu prinosa kelja pdpra. Trogodisnja
ispitivanja su pokazala da se u agroekoloSkim uslajuzne Crne Gore (Zetska
ravnica) moze uspeSno gajiti kelj m@ap. Ranijom sadnjom (april-maj)
obezbduje se véi prinos i bolji kvalitet glawiuraka u odnosu na kasniju sadnju
(jun-jul). Rok sadnje je zwajno uticao na sadrZaj suve materije¢ela i
vitamina C, dok kod ostalih posmatranih parametamijskog sastava nije
uotena zavisnost od roka sadnje i sorte.



