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SUMMARY

We have examined the effect of three agrotechreabfsictors (sowing time, fertilization, crop defy$iand four genotypes on the yield
of sweetcorn on chernozem soil in the Hajdusagore@ 2009. The experiment was set up at the Lat&asearch Site of the University of
Debrecen. We have included two sowing times (21,8 May), six nutrition levels (control, sHPK, NegtPK, NggtPK, NigtPK,
N1sc+PK) and four genotypes (Jumbo, Enterprise, PrejiBlex-R) at two crop density levels (45 thousant) ha

In the humid cropyear of 2010 the amount of preatjmn exceeded the 30-year average by 184 mreiortbpping season; the average
temperature exceeded the same by 0.8 C on thegevefathe examined months. The circumstances wese favourable for sweetcorn
production with the first sowing time, thus, thissmvhen the yield of all hybrids was the highest.

With early sowing time, the highest yield (23437hkq yield) was obtained with Enterprise at 45 thousdsad crop density level at
Niso + PK nutrition level. The highest yield of the ettthree hybrids was 22253 kg-h&lumbo) 22286 kg Ha(Box-R) and 1873 kg Ha
(Prelude). With the second sowing time, the higlyisdti was obtained with Enterprise again (22237Hed) at 65 thousand htcrop
density level. With this sowing time the yielduwrhbo, Box-R and Prelude was 20888 kg, H&796 kg ha and 17401 kg hg respectively.
We found that the highest yield was obtained ahtgkest nutrition levels (i + PK, Niso +PK) with the first sowing time, while the same
was obtained at lower nutrition levelsgN- PK, Nizo + PK) with the second sowing time.

INTRODUCTION

Maize is the most important food and feed crophia world with wide-range forms of use. The origin o
maize (Zea Mays L.) is South America, its genereeistwhere today is Chile and Peru.

The cultivation of maize is of great importanceHangary as well, 32 % of the arable land (1.2 milha) is
used for maize production.

Maize can equally be used in its green state akde@rocessed into silage. Most of the maize isdsied at
the stage of phisiological maturity, when the késrare already dry. It is widely used for indudtparposes in
the forms of edible oil, sugar, starch or ethanol.

In Hungary, maize production started at the begigrmif the 19th century, however, it only gainedchdigant
land area in the 70’s to satisfy the increasinglrfecanned sweetcorn production.

The global production area of sweetcorn is over B@isand ha. The biggest producer is the UnitateSt
where the production level is the highest as well.

In Hungary, the production area of maize was n&thbusand ha in 2010, which is the highest withia
European Union.

In Hungary, maize is produced on the highest aeeing2003 the production area reached 38 thouband
then it fell to 19 thousand ha in 2010. From thisaab % of the global maize production is harvesa¢the same
time, the contribution to the sweetcorn productidrthe Europena Union is 40-45%. In the last twargethe
production area of sweetcorn was around 26 thoukanthe average yields were 17.06 t had 16.11 t Hin
2008 and 2009, respectively. The production arehenHajdusag region was 11 thousand ha, thanksetéact
that the calcerous chernozem soil is perfectlyablét for sweetcorn production.

Sweetcorn is very easy to be produced in bicultimege.g . after peas. Except from where it is groag a
second crop, sweetcorn is harvested early, arsldomnsidered as good or semi-good precrop fordhewing
plant cultures.

Processed sweetcorn is available as canned cdrazen corn. According to our data, 30 % of thevhated
maize is processed for frozen product and 70 %sésl dor canned corn. Our canned corn export exdeéde
thousand tons, while the frozen corn export wath80sand tons.
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REVIEW OF SCIENTIFIC LITERATURE

Sweetcorn is one of the subspecies of maize.diffierent from feed grade corn in a recessive gsngary
endosperm) on its 4th chromosome, by what the aolated sugar cany only partially decompose (Balazs,
1994). The global land area of sweetcorn is arda®@ thousand ha. The most important sweetcorn peydu
are the United States and Canada, but Hungargasthere in the top group with its export over #8@usand
tons (Zsombik-Daroczi, 2008).

According to Tracy (2001) sweetcorn can equallyubed in raw or processed form. Due to the incrgasin
demand its production has significantly increasedurope, Asia and the United States, and the amofun
processed corn has increased by 60 % in the UStatks during the last 25 years (Williams et €006).
Comparing to other arable crops, the sowing pefilocke months or longer) of sweetcorn can be censitias
the longest. It starts in the middle of April (gadowing) and ends at the beginning of July (laieisg)
(Williams, 2008). According to Pereczes (1999) daem is a warm season crop, the germination waowold
start until the soil temperature exceeds 10 °Crefmrds the requirements of maize for heat, ithmgrown in
the whole country.

According to the new environmentally conscious fadvisory system, the specific nutrient contenaof
average 11 t hhyield is as follows: N 10 kg, Ps 4 kg, KO 11 kg (based on Terbe et al, 2004).

The optimal crop density level of sweetcorn is detaed by the variety and the environmental fagtors
furthermore, substantial nutrient supplementationdeded, for a 15 t yield the fertilizer requiretseare 100 kg
nitrogen (N), 45 kg phosphorous,(®) and 120 kg potassium {R) (Pereczes 1999). The specific fertilizer
requirement is as follows: nitrogen 1210 kg-hphosphorous 80-100 kg hapotassium 100 kg Hawhich can
be increased the stands are irrigated (Géczi, 2003)

Nigicser (1997) suggests that, depending on thetiout supply of the soil, 60-80 kg of phosphor@usl 80-
100 kg of potassium fertilizer should be appliedbase fertilizer before ploughing. In his experimen soil
cultivation and crop density, Akmar (2002) appl&@l kg phosphorous in autumn and 150 kg nitrogetwin
steps in autumn and spring (8-10 leaf stage). Atingrto Hodissi et al (2004) the crop density rangetween
40 thousand and 70 thousand crop apending on the water supply.

Based on his experiments in 2005 and 2006, Kun@®9Rfound that the most favourable conditions for
sweetcorn production are 83 thousand cropamal 120 kg N h.

In 2005 in a research conducted by the OMMI (Natiomstitute for Agricultural Quality Control) the
average yield of the Australian breed Enterprise a@und 19 t/ha both research plots (Kovacs, 2006)

MATERIAL AND METHODS

The experiment was carried out at the experimesital of the University of Debrecen, Farm and Reagion
Research Institute, at Latokép. The site is situatear route 33 on the Hajdusag loess ridge. THeokdhe
research plots is calcerous chernozem with deepufilayer. The medium-heavy loam soil is of gooddithon.

In the earlier year winter wheat was produced om mbsearch plots, which is an excellent precrop for
sweetcorn.

In the experiment four commercially produced midsse (Prelude) and mid-late (Jumbo, Enterprice -Bpx
sweetcorn hybrids were planted. Two of the vargetiee of American (Jumbo, Box-R) and two are oftralisin
origin (Enterprise, Prelude).

All four hybrids were planted with two sowing timekhe first (early) sowing time was 27th April 2Q%be
beginning of the main sowing period, the second alasst a month later, 26th of May, the end of i&n
sowing period.

In the experiment six fertilization levels and tarmp density levels were examined. The six fegtian levels
are as follows: control (untreated), N=30 kg'hB,0s=22,5 kg hd, K,0=26,5 kg h# as base fertilizer and the
twofold, threefold, fourfold and fivefold of it.

The crop density levels were 45 thousandamal 65 thousand Ha

The desing of the experimental plots was splittgpbt designed in four repetitions. The size efftfots were
11.4 nf. The corncobs were harvested manually with thé bas

Table 1 shows the precipitation and temperaturaegalin the examined cropping year. As 2010 was thumi
and in terms of temperature average, the weather neatral for sweetcorn production. As regards dady
sowing period, the total precipitation was 339 n88 fnm higher than the 30-year average) and theageer
temperature exceeded the 30-year average by 14pfd, (May, June, July) in the cropping year. Agaeds the
late sowing period, the precipitation surplus wds72mm and the temperature was 0.7 °C higher (Magge,
July, August).
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Table 1

Meteorological datas of the cropyea(Debrecen, 2010)

Month Precipitation (2010) 30 year average| Ten(ﬂgg:[gt)ure 30 year average
April 83,3 42,4 11,6 10,7
May 111,4 58,8 16,6 15,8
June 100,9 79,5 19,7 18,7
July 97,2 65,7 22 20,3

August 98,3 60,7 19 19,6

Total/average 4911 307,1 17,8 17

EVALUATION OF THE RESULTS

The yield capacity of hybrids is genetically detared. The yield capacity is also influenced by ¢hepping
season and the applied agrotechnological factors.

In 2010 during the cropping season of sweetconm(fApril to August) the amount of precipitation wk&4
mm higher than the 30-year average. In the firshtmaf the sowing (April) the amount of precipitati was
nearly double the 30-year average, while the teaipez increased the same by 1 °C. These circunestamere
excellent for germination and seedling growth. layMsecond sowing time) the precipitation was aguedar
double the 30-year average, while the temperatae &8 °C higher. In the flowering time during st
growing season (the beginning of June) the temperatxceeded the 30-year average by 1.7 °C, whde t
amount of precipitation was 1.5 times higher. Auguas the only month when the monthly average teatpee
was lower than the average (0.6 °C) but the priatiph was 31.5 mm higher than the average agdia.ligh
precipitation caused increased vertical movemerth@fmutrients in the soil, which had a negativiectfon the
nutrient intake of the plants.

The effect of some agrotechnological factors (sgwime, crop density, nutrient supply) and four afgpes
were examined in small-plot experiment at the expental site of the University of Debrecen, Farnd an
Regional Research Institute, at Latokép.

With early sowing, the lenght of the cropping years 98 days (Prelude, Jumbo) and 101 days (Erderpri
Box-R), while with late sowing it was shorter, 88yd (Prelude) and 90 days (Jumbo, Enterprise, Box-R

Considering each weather parameters and the yiskl$ound that the weather of the first sowing tiwes
the most favourable for sweetcorn production. Thiwell reflected in the harvested amounts, i.eahmunt of
harvested corncobs with the husk. The moistureerdrdf the kernels was 67-69 % at harvesting, wiidie
optimal for canned corn production.

Sweetcorn is plant of high nutrient requirment, ethéqually utilizes the nutrients already in thé aod the
applied fertilizers as well. The effectivenessatifization is significantly influenced by the scharacteristics,
the water supply, the genotype and the agrotechiwabfactors.

Table 2
The effect of the agrotechnical factors on yield a§weetcorn in early main sowing time (27 April 2010
(Debrecen, chernozem soil)
Plant density /Fet'g’l:’zr;‘:i@(m @ Nag+PK Ne+PK NootPK | NiogtPK | NusgtPK | LSD
Jumbo 12582 15395 15937 16809 17007 18487 3991(A)
45 thousand Enterprise 16612 19457 20428 22500 22105 23437 985(B)
ha* Prelude 12993 14062 16464 17286 18701 18734 1970(AxB
Box-R 13618 14539 16595 17303 19276 17500 -
Jumbo 14296 15543 19030 20099 22253 21464 2000(A)
65 thousand Enterprise 16546 18536 20641 20444 23061 22204 1024(B)
ha't Prelude 12549 13553 13914 16957 18092 18618 2048(AxB
Box-R 14539 16760 20362 21102 22056 22286 -

In the experiment the optimal fertilization level the hybrids was examined at different fertilipati
levels. In tables 2 and 3, the bold values show dgeoecological requirement of the hybrids. The
agroecological optimum is the highest fertilizerdk after which the yield cannot be increased ificantly
anymore. This level was the highest in the casenvérprise with both sowing times, 23061 kg' heth the

first sowing time and 22237 kg havith the second sowing time.
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Out of the four hybrids, with the first sowing tirfeelude had the lowest maximum yield at 18618&g h
! with the first sowing time and 17056 kg haith the second sowing time.

Comparing the average yields of the hybrids at ¢batrol and agroecological fertilization levels,
significant difference was found only between Epttise and the other two hybrids with the first sogvtime
and at low crop density level. Considering the d/istsponses at the agroecological fertilizatioreleat
higher crop density level we found significant diince between Jumbo, Enterprise, Prelude and Box-R

The effect of the agrotechnical factors on yield asweetcorn in late main sowing time (26 May 2010) Tavles
(Debrecen, chernozem soil)
Plant density /Fe':g'"bzr;‘zi@(m @ NagtPK NegtPK NogtPK Nyoo+PK Nusg+PK LSDy,
Jumbo 13470 15724 17056 17730 18454 16414 2727(A)
45 thousand Enterprise 16266 17714 17993 18536 18273 18635 1134(B)
ha'* Prelude 14918 15115 16036 16332 17401 16266 2267(AxB)
Box-R 15559 16447 17599 17796 17434 17237
Jumbo 18289 18882 18980 17845 20888 18602 2132(A)
65 thousand Enterprise 18306 19687 21546 20444 21546 22237 1214(B)
ha* Prelude 14101 15115 15493 17237 16891 16678 2428(AxB)
Box-R 11628 14227 14178 14457 17056 15312

The control and agroecological fertilization levelsre compared on the average of the two sowingsim
and the two crop density levels applied. The diffee was highest at Box-R with 5267 kg kg lyéeld,
while this rate was slightly lower at Jumbo (5181 Ha). In case of the other two Australian breeds, the
difference was cca 800 kg héess, i.e. 4446 kg Ha(Enterprise) and 4358 kg h4Prelude). These values
reveal that the the two American breeds (JumboBmdR) utilized the fertilizers better than the ethwo
hybrids. At the control fertilization levels wittaeh sowing time and at each crop density level fprise
had the highest yield (16612 kg*hand 18306 kg K. According to these values, Enterprise utilizestb
the natural nutrition supply of the soil.

Table 4
Analize of the agrotechnical factors in sweet corn
(Debrecen, 2010)
Sowing time I. sowing time 1. sowing time
Hybrid Jumbo Enterprise Prelude Box-R Jumbo Enteipe Prelude Box-R
Controll (avrage of plant 13440 16579 12771 | 1407 15880 17286 14599 13$94
densitie$
Nopt+PK 135 105 150 135 120 90 105 105
Max. yield (avrage of plant | 5374 22781 18676 |  2078] 19309 19976 17319 17426
densities)
kg/mm (controll) 41,2 50,8 39,1 43 40,6 44,2 37,1 34,
kg/mm (Nyp+PK) 62,4 69,8 57,2 63,7 49,3 51 44,2 44.%

Examining the first sowing time, we found that Ro# had the highest agroecological fertilization
optimum (150 kg) while this value was lowest (1@ with the highest yielding Prelude. The agroegal
fertilization optimum of Jumbo and Bor-R was 135 wkgh the first sowing time. As regards the second
sowing time, the agroecological fertilization optim was lower for all the four hybrids. Jumbo had th
highest value (120 kg), while the lowest was ofdgptise, similar to the first sowing time (90 kdhe
agroecological fertilization optimum of the otheuot hybrids was 105-105 kg.

We have analysed the yield per 1 mm of precipitatitable 4 shows that this value was highest wiéh t
first sowing time. The yield per 1 mm of precipitet ranged between 34.7 kg/mm and 50.8 kg/mm on the
control plots. When we calculated the yield per fn mrecipitation for the agroecological fertilizatio
optimums, the values ranged between 44.2 kg/mmludRre second sowing time) and 69.8 kg/mm
(Enterprise, first sowing time). These values rétteat Enterprise has the best water utilizatiopacaty.
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CONCLUSIONS

In the humid year of 2010 the effect of agroechgimal factors on the yield of four sweetcorn gepety
were analysed. We found that the weather of tlst $ibwing season was more favourable for sweetédin.
four hybrids gave the highest yield in this casee @mount of precipitation was significantly higliean the
30-year average, and by washing the nutrients dedgpen in the soil it had a negative effect on yields
with the second sowing time. At the same time, wlith first sowing time, which was more favouralde f
sweetcorn, thanks to the good water supply, th&l yddference resulted from the different crop dgns
levels disappeared, because the lower crop dewsitycompensated by developing a second corncob. We
did not experience the same with the later sowimg,twhen the highest yields were obtained at thben
crop density levels for all four hybrids. As regarthe effect of fertilization, we found that withet first
sowing time the highest yields were obtained atltigier fertilization levels at both crop densigvéls,
while with the second sowing time the maximum yietaks obtained at the lower fertilization level.

Examining the two sowing times and the agrotecrioldgfactors, we found that Enterprise had the
highest yield. Considering the agroecologically impd fertilization levels, Enterprise had the lowes
fertilizer requirement in the specific cropping ye@n the average of the crop density levels, tieéd yof
Jumbo and Box-R was above 20 t with the first sgwime. With the second sowing time, the yield of
Jumbo was 19 t, while the yield of Prelude and Bowas above 17 tons.
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