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HARVEST TIME EFFECT ON YIELD AND QUALITY OF MAIZE ( ZEA MAYSL.)
GROWN FOR SILAGE
NOVAKSANAS LAIKA IETEKME UZ KUKUR UZAS (ZEA MAYSL.) RAZU UN TAS
KVALIT ATI

Gaile Z.
Research and Study farm “Vecauce” of Latvia Uniitgrsf Agriculture
Akademijas street 11.a, Auce, LV-3708, phone: +33135525, e-mattinta@apollo.lv

Kopsavilkums

2005. un 2006. gados LLU MPS ,Vecauce”agkja 3-faktoru izmiginajumu ar ngrki
nowertét kukumizas nowkSanas laika ietekmi uz iegtanis razas apjomu un kvalit
Izmeginajuma izmantojacetrus daZda aginuma hibtdus: divus agnus - Earlystar (Francija, FAO
skaitlis 160) un RM-20 (FrancijaFAO skaitlis 18@jienu vicji agrinu Tango (\cija, FAO
skaitlis 210) un spedli izméginajumam iz\&letu loti velinu hibfidu Cefran Cehija, FAO skaitlis
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340). Kukufizu €ja ¢etros daZdos termpos (25. agtis, 5.maijs, 15. maijs, 25.maijs), betjas
laika ietekme uz rezditu Saj rakst nav analizta. RaZu noaca septembréetros termios ar 10
dienu interdlu starp tiem, lai vatu konstadt, kad kukufiza sasniedzalamo nowikSanas gataku:
1.septemhrr 10.septemby 20.septemby 30.septembr lepriek$jos gados veiktie iz@ginajumi
liecinaja, ka vairuma sezonu tieSi laiks ap 20.septembri (3.t@Spivagtu izradities optinalais
kukurizas no@kSanai. Izmginajuma gados agreometeorgiskie apsikli bija atirigi; 2006.gadu
raksturoja ekstreats sausums, kas iespaidoja rezuwit(1.tabula).

Izmeginajuma rezuliti negarprotami piedidija, ka [gc 1l.septembra sausnas raZa turpina
pieaugt (p<0.05). RaZas pieaugums &¥ighar 3.38 t ha 2005.g., 3.40 t ha 2006.g.) abos
izmeginajuma gados konstts fidz 20.septembrim (2.tabula). RaZas pieaugums noli@9.
30.septembrim atméts 2006.gadl (videji par 1.47 t ha), bet nav nosrots 2005.gadl jo kukuriza
nosala 17., 18.septembra $alnRaZas pieaugums septemmétamets neatkagi no jas laika
(1.atels)

Pats pirmais kukdrzas kvaliites &ditajs Latvija ir sausnas saturs |msas. 2005.gad
vidgji izméginajuma sausnas saturs 250 ¢ kgtamets tikai ap 20.septembri, bet 2006.gadjau
ap 10.septembri. NakSanas laiks ietek&m sausnas saturulm@as par 47% (p<0.05). Vigie
divu gadu rezuitti liecina, ka noik3anai atbilstosu sausnas satw250 g kg') kukuriza sasniedz
ap 20. septembri (3.tabula)an@m \era, ka 250 g kg ir minimala sausnas satura robeza, lai
skabbafbas gatavoSanas laikzvairitos no lieliem babas vielu zudumiem sulas aiz8anas
rezulta; labak, ja sausnas saturs kukimas zémag ir 280 g kg'.

Otrs pirngjo kvalitati raksturojoSais aditajs, kas ietekr@d eneggtisko \ertibu, — \aliSu
ipatsvars kofja sausnas raz liecina par to, ka abos iaginajuma gados kukdizas noakSanu
vajadZja novilcirat lidz septembra treSajai delei vai salam — 2005.gaal 20. septembirSis
raditajs vidgji izmeginajuma atAzméats 446 g kg, bet 2006.gat 20.septembirtas bija 547 g K§
kas ir tuvu €lama intenala aug8jai robeZai. \#lIiSu ipatsvaru kogja sausnas raznovakSanas
terminS ietekngja par 45% (p<0.05; 3.tabula)

Kopprotana samazi#Sarais abos gados némota hdz pat septembra beig; tas ir
neizkegami, ja \Elamies nowkt lielaku masu, kurai citi kvalitaie raditaji septembra laik
uzlabojas (2.atts, pa labi). NDF (neiili skalota kok&iedra) un ADF (skbi skalot kokiedra)
saturs abos izBginajuma gados samazjas fidz 20.septembrim; 2005.gagec 20.septembra tas
atkal pieauga, bet 2006.gaturpimja samaziaties (4.tabula un 2.&ts, pa kreisi). Visliedka
ietekme uz NDF un ADF saturu bija i2zginajuma gada apakliem (53% un 73% atbilstosi,
p<0.05), téu konstatta af batiska (p<0.05) noakSanas laika ietekme. Ja rudens aakukutiza
nosalst, & notika 2005.gadl un Ec tam ilgiku laiku netiek noakta (ka to praga 4 termpu
novakSanas metodika), tad gan rasas, gan lietus iéte&rtigas batbas vielas viegli izskalojas un
kukurizas lapas @& atgadinat newertigas papra lapas. Arvien & pieaugoSais gatavo graudu
frakcijas izrakums &dos apgiklos vairs nesj izlidzinat kokiedras imeni vig mag, tapec NDF
un ADF saturs atkal pieaudaatceras armikotoksni, kurus izdala mikroskopigk £nes, kas
atfistas uz nosalusan kukumizas lagm. Kukurizas kvaliftes izmapas [gc salmm batu japéta
turpmak.

Petijuma rezuliti liecina, ka kukufizas sausnas raZza pieatdylseptembra beig, ja vien
nenowro ravejosas salnas. RaZzagk$anas novilciaSana septembrgalvenolart nodroSina ar
kvalitates uzlaboSanos: sausnas satuimad un \aliSu sausnas razagatsvars kofja sausnas
raza pieaug, bet NDF un ADF saturs — samagirNavéjoSas rudens salnas varipaukt kukufizas
razas un kvalittes pieaugumu; ja kukizas nowkSanu c salam ilgi novilcina, kvaliite pat
ieverojami samaziis. Kukufizas kvaliites izmanas [gc salam, ipaSi iespjamais piesdrnojums
ar mikotoksniem, hitu japéta turpnak.

Abstract

Growing manner of maiz&éa mayd..) for silage production is widely investigatedthe
USA and more Southern countries of Europe. Duénemges in attitude toward this crop over the
last 10 to 15 years, Latvia lacks expertise in ftekl. The aim of our research arranged in the
Research and Study farm “Vecauce” of Latvia Unilgref Agriculture (2005 to 2006), was to
define more accurately the harvest time of maizsvgrfor silage production. Four maize hybrids
with different maturity rating defined by FAO numil{&arlystar (FAO 160), RM-20 (FAO 180),
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Tango (standard, FAO 210), Cefran (FAO 340)) waxevdsted at four different times beginning

on 1 September at ten day intervals. Strong hamwae effect on maize yield was observed

(p<0.05); harvest time affected obtained maizedyi®t 32 to 48% depending on year. Our results
have shown yield increase until the end of Septenth@vever, in some years (2005) maize yield
increase could be stopped by fall frosts. Qualitynaize yield, measured by dry matter content,
corn-cob yield percentage within the total dry mattield and net energy in lactation, increased in
the similar manner. Such parameters as neutrargdete fiber, acid detergent fiber and crude

protein content decreased with the maturity of emaaring September. Harvest of maize late after
the fall frosts deteriorated quality. The main enibn for selection of proper maize harvest time
should be dry matter content of maize (min 25%inoptn 28-30%). We concluded that in central

and western part of Latvia harvest of maize fagsl mainly should be delayed up to the third ten-
day period of September thus improving both, yaid its quality.

Key words
Maize, hybrid, harvest time, yield, quality

Introduction

Maize ¢Zea mayd..) is moving further into the Northern latituddse to improvements in
plant breeding and in agronomic practices (Gaif)42 Keady, 2005). Latvia is located between
the Northern latitudes 85and 58° that means — out of traditional corn growing aréas,during
last years sown area with maize for silage is agaireasing. As maize, in addition, nowadays is
one of the common substrates for biogas produdtisralmost certain that sown area will increase
also further. Accurate selection of hybrid, as vesllprecise consideration of every step in growing
practice is the key for harvesting high dry mat®M) yield with good quality. Optimum harvest
date for silage is crucial for exploiting the yieddd forage quality potential of the crop, and for
minimizing losses during silage storing and feetyghases. Growing manner of maize for silage
production is widely investigated in the USA andren&outhern countries of Europe. Previous
studies have indicated that maximum DM vyield ocedrat 300 — 350 g Kgaverage DM content
(Darby and Lauer, 2002, Lauer, 2003). Previousistuieh Latvia indicated that it is not possible to
obtain maize yield with DM content above 250 ¢'layery year as well as that during September
DM content, proportion of corn-cobs in the whole DNéld and net energy for lactation are
increasing, but content of neutral detergent fig#DF), acid detergent fiber (ADF) and crude
protein (CP) is decreasing (Gaile, 2004). A chawngeDM yield during September is not
documented in Latvia using modern hybrids befoResearchers as well as producers in Latvia
have changed attitude toward this crop over thell@go 15 years, but we still lack expertise in
several substantial points connected with growirgniner of maize, including optimum harvest
date.

The aim of our research was define more accurately the harvest time of mgipsvn for
silage production. The hypothesis was presumed Mlaavesting maize later in September
(approximately around 20 September or even latgghen yield with better quality will be
obtained.

Materials and Methods

Three factor field trials were carried out during08-2006 in Research and Study farm
“Vecauce” (latitude: N 56° 28 longitude: E 22° 53 of LLU. Trials were arranged in four
replication randomised blocks with plot size 16.8 Row width was 0.7 m. Planted population
density was 82000 plants per ha. Original seedoof faize hybrids (Factor A) with different
maturity rating defined by FAO number (EarlystarA®- 160), RM-20 (FAO 180), Tango
(standard, FAO 210), Cefran (FAO 340)) was usedl. &dahe site was sod podzolic sand loam
with pHke - 7.0-7.1, available for plants content of P — P83 mg kg K — 191-196 mg kg,
humus content — 21-25 g kgMaize was sown at four different sowing times:(6a B; results of
sowing time effect is not analysed in current pagéarting with April 25 at ten day intervals till
May 25 in both years. Traditional soil tillage wased: mould-board ploughing in previous fall,
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cultivation and rototilling before sowing in sprir@iven fertilisers: 34 kg h& P, 75 kg ha K and

148 kg hd N (18+70+60). Planting was carried out with by ¢hdrandled planter at 3 — 4 cm
depth. Weeds were controlled spraying herbicidégnlfuron 1.0 L hd + dicamba 0.3 L hj

and mechanically. Harvesting was done at four whffe times (factor C) beginning with

1 September at ten day intervals. Yield was acealifrom 0.7 rhion 1, 10 and 30 September and
from 8.4 nf during the main harvest time on 20 Septemberoftiig observations were carried
out: field germination, flowering (tasseling antkisig), plant density before harvest, plants per ha
plant height before harvesting, m, (data are nesgmted), green and dry matter (DM) yield, t,ha
DM yield of corn-cobs, t i§ and proportion of corn-cob DM yield in the whalant DM yield, g
kg™. For detecting the corn-cob vyield, covering leassorn-cobs were peeled. Following quality
analyses for every hybrid and in every harvest timege carried out using standard methods:
content of DM of whole plant and corn-cobs, g'Kgorage analyses met 2.2.1.1.); crude protein
(CP), g kg of DM (ISO 5983); neutral detergent fibre (NDF)kg" of DM (Forage analyses met
2.2.1.1.) and acid detergent fibre (ADF), g'kaf DM, (Forage analyses met 4.1.); ash (ISO 5984)
Ca (ISO 5490/2) and P (ISO 6491), in g'kof DM (data are not presented). Some parameters
were calculated in addition: digestible dry maf&M g kg* = 889 — (0.779 x ADF); net energy
for lactation NEL MJ kg of DM = (0.00245 x DDM - 0.12) x 4.184; dry matiatake DMI g kg

of cow body weight = 12000/NDF. As they are derit\enin NDF and ADF data are not presented.
Meteorological conditions were variable in the egsh years, and the main indices, average daily
temperature and precipitation, are characterizéthbie 1.

Table 1. Temperatur@nd precipitation compared with meteorological naiumng 2002-2004

Month Average daily air temperature, °C Precipitation, mm

2005 2006 Norm 2005 2006 Norm
April 6.0 5.8 4.9 17.2 20.4 42
May 11.2 11.6 11.2 43.0 27.6 43
June 14.3 16.2 15.1 48.6 24.2 51
July 18.3 20.1 16.6 65.0 13.0 75
August 16.1 17.5 16.0 106.4 150.0 75
September 13.3 13.9 11.5 35.6 46.0 59

Spring frost after maize emergence in researchkl fieds observed in 1 June 2006; plants were
stressed and due to this herbicide spray was dlayechanical weed control was used in addition
thus favouring moisture losses from soil and drawghess for plants. Strong fall frosts during
September were observed on 17, 18 September 200fize was frost-bitten. Summarising
meteorological description, one could say thatdvettiitable for maize growing and more typical
for Latvia was year 2005; 2006 was atypical duertiically dry conditions; in July 2006 yield was
really endangered.
Results were statistically analysed using analysisriance.

Results

On average per trial maize DM yield was 2.06 t hagher in 2005 (14.17 t H if
compared with yield in 2006 (12.11 tha Our results showed strong harvest time effect on
obtained maize yield (p<0.05; Table 2).

107



AGRONOMIJAS \ESTIS (Latvian Journal of Agronomy), No.10, LLU, 0

Table 2. Maize DM yield of four hybrids harvestedaur different dates in 2005-2006, ttha

Harvest dates Hybrid
Earlystar RM-20 Tango Cefran On average for
FAO-160 FAO-180 FAO-210 FAO-340  harvest dates,
2005 (LSDhybrid x harvest daté~ 1-00) LSQ.OS =0.50
September 1 12.02 12.09 12.18 11.76 12.01
September 10 14.45 14.81 14.37 12.96 14.15
September 20 15.75 15.91 15.35 14.54 15.39
September 30 14.26 16.37 15.82 14.04 15.12
On average for hybrid,
LSDy 05 = 0.50 14.12 14.79 14.43 13.33 X
2006 (LSDhybrid x harvest daté~ 1-15) LSQ.OS =0.58
September 1 10.00 9.99 9.53 9.14 9.66
September 10 11.29 11.29 11.19 10.98 11.19
September 20 13.02 13.55 12.93 12.74 13.06
September 30 15.00 14.25 14.70 14.17 14.53
On average for hybrid,
LSDy 05 = 0.58 12.33 12.27 12.09 11.76 X

From September 1 to September 20 yield increase8.28/t hd in 2005 and by 3.40 t Hain
2006. Further yield increase till the end of Seftermwas not observed in 2005, but in 2006 yield
increase continued and on average it was by 104 turing last decade (Table 2). Harvest time
affected maize DM vyield by 32% in 2005 and evend@®o in 2006. Despite differences in
maturity rating of selected hybrids, substantiabry effect (p<0.05) on DM yield was noticed
only in 2005 (Table 2). Small hybrid x harvest dirimteraction effect (by 3%, p<0.05) on DM
yield was also noticed only in 2005.

DM vyield increased similarly with harvest time dela September regardless of sowing time of
maize, i.e. yield increase with later harvest wlaseoved for maize sown in May 25 as well as for
that sown in April 25 or in other date (Fig. 1).

- 17,00
18,00 16.00 o
17,004 15.00
16,00 1400
15,00 13.00
14,00’ 12:00
13,00+ 11,00
12,00+ 10,00
11,00 9,00
10,00 T T T 8,00

SeptembeiSeptemberSeptemberSepteml September 1 SeptemberSeptember September
1 10 20 30 10 20 30

DM vield, t hd
DM yield, t ha

Harvest time 2005 Harvest time 2006

Figure 1. Maize yield increase depending on hatest if sown in different sowing times
(#- April 25; 1 - May 5; A - May 15;e - May 25)

Quality of maize measured by DM content higher wma2006, conditions of harvest year affected
it by 20% (p<0.05). If average two year DM contengévaluated, again strong harvest time effect
was noticed (by 47%, p<0.05). Two year average slavavs that from September 1 till September
30 average DM content in the whole plant maizedyiatreased by 87 g KgTable 3). Hybrid
effect was also substantial (by 17%, p<0.05) afemdiht maturity hybrids were used. Other
important initial quality indicator is a proportiaf corn-cobs’ DM yield in the whole plant DM
yield, and later in September harvest time as waellused hybrid affected it strongly in every
separate year (p<0.05). If average data of tved years was used (Table 3) proportion of corn-
cobs’ DM yield in the whole plant DM yield was affed by conditions of year (23%), by used
hybrid (18%) and by delayed harvest time (45%).
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Table 3. DM content of maize and proportion of eoobs DM yield in the whole plant DM yield
depending on hybrid and harvest date on averageqi?®05-2006, g kg

Harvest dates Hybrid
Earlystar RM-20 Tango Cefran On average for
FAO-160 FAO-180 FAO-210 FAO-340  harvest dates,
DM content (LSDnybrid x harvest daté 18-10) LSQ.OSZ 9.05
September 1 225.27 220.02 222.88 192.73 215.23
September 10 249.63 251.70 252.33 213.81 241.87
September 20 290.55 286.70 291.47 239.87 277.15
September 30 327.28 306.59 321.58 253.46 302.23
On average for hybrid,
LSDg 5= 9.05 273.18 266.25 272.06 224.97 X

Proportion of corn-cobs DM yield in the whole pl&W¥ yield

LSDg 5= 26.29
(LSD hybrid x harvest daté~ 52.58) 0.08

September 1 354.23 344.46 407.22 212.67 329.64
September 10 433.06 415.28 446.75 286.29 395.34
September 20 528.42 510.53 548.42 399.04 496.60
September 30 630,21 593.31 602.22 491.34 579.27
On average for hybrid,

LSDy 05 = 26.29 486.48 465.89 501.15 347.33 X

Other basic quality indicators are NDF (Table 4¥ &&DF (Fig. 2) content, from which DMI,
DDM and NEL are derived. Strong harvest year efigas noticed on content of NDF (53%;
p<0.05). On average per trial NDF content was by 55kg" higher in 2005 (547.8 g Ky if
compared with that in 2006 (491.9 g'g(Table 4). Substantial harvest time effect on NDF
content was observed in separate years as well asarage values per two years (12%; p<0.05).
Little or no changes of NDF content in both triglays were observed from 1 till 10 September,
sharp decrease — from 10 till 20 September, angtase (in 2005) or further decrease (in 2006)
from 20 till 30 September depending on year (T&)ld-ew effect of used hybrid was noticed only
on average values per two years.

Table 4. NDF content of maize depending on hybnid laarvest date, 2005-2006, g'kg

Harvest dates Hybrid
Earlystar RM-20 Tango Cefran On average for
FAO-160 FAO-180 FAO-210 FAO-340 harvest dates,
2005 p <0.05
September 1 527.35 551.25 565.75 560.55 527.35
September 10 528.18 561.13 568.65 555.80 528.18
September 20 507.20 512.25 545.35 538.35 507.20
September 30 546.48 564.63 562.65 569.25 546.48
On average for hybrid,
p = 0.066 527.30 547.31 560.60 555.99 X
2006 p <0.001
September 1 495.18 512.58 521.40 519.78 512.23
September 10 504.65 518.05 516.80 506.58 511.52
September 20 472.70 473.18 481.63 481.25 477.19
September 30 448.18 459.33 470.18 488.95 466.66
On average for hybrid,
p =0.69 480.18 490.78 497.50 499.14 X

Similarly to NDF content, ADF content also was nipsaffected by harvest year (by 73%, p<0.05),
and on average per trial it was 302.3 ¢ kg 2005, but by 58.4 g Kgless in 2006 (243.9 g Ky
(Fig. 2, on the left). On average two year dataesbybrid (8%; p<0.05) and harvest time (6%; p <
0.05) effect was noticed. Interesting is resultsrduseparate trial years: hybrid effect (p=0.1pwa
not substantial in 95% confidence level on ADF eohtin 2005, but harvest time effect (p=0.42) -
in 2006.
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Figure 2. Changes in ADF (left) and CP (right) emtin maize yield depending on harvest time
(A - 2005;® 2006)

CP content less than 90 gkwgas observed in both trial years (Fig. 2, on thbt). Strong harvest
time effect (p<0.05) was noticed on CP content\wmrage for two years (by 36%), and CP content
decreases with delay of harvest during September.

Discussion

Our results approved the hypothesis that delayedelst of maize till 20 September or in
some years (2006) even later resulted with higheddyThis is fully in agreement with results of
other researchers reported in different countmebsyaears (Herbert, 1997, Darby and Lauer, 2002,
Lewis et al., 2004, Little et al., 2005). Yield rease after 20 September was not observed in 2005
due to strong fall frosts when maize maturing waped. Cold weather accompanied with frosts
is common phenomenon in September in Latvia andzengirowers have to take it into
consideration. If frosts are not noticed, mainlyveat time should be delayed at least till thecthir
ten-day period of September or maize have to beestad directly after frosts. Delay of harvest
into October is highly risky because often Octakemainy, and harvest and ensiling of forage due
to rain and wet soil is inconvenient. In some ngars when all the season is hot and assurance of
moisture is uneven, for instance, 2002, maize tsareeuld be done before 10 September (Galile,
2004), and decision when to harvest has to be adgptiging by maize DM content analyses.

Although, obtained DM yield level is highly impontafor production forage, quality of
harvested yield is even more important indicatare Do cool climatic conditions the first quality
indicator in Latvia is DM content of maize at hastvand the second - proportion of corn-cobs in
the whole plant DM vyield. Harvesting of forages whthey are too wet makes the silage
susceptible to effluent losses, but corn-cob pori#oclosely associated with the grain that means
starch and energy. Our results show that DM corgadtproportion of corn-cobs’ DM vyield in the
whole plant DM yield increases with the harvestagieih September that is in connection with
other findings (Littleet al., 2005). The minimum limit for DM content in maizeeld at harvest in
Latvia is stated 250 g KgGaile, 2004). On the one hand making silage ihstanditions some
effluent losses is observed, but on the other haritén it is hard to obtain even such DM content.
Average data per two year shows that earlier hgb(arlystar, RM-20, Tango) ensure DM
content around 250 g Rgon 10 September, but in 20 September DM contestnvaticed around
290 g k@', that is considered good for high quality yield tsearchers in traditional maize
growing areas (Keady, 2005). Desirable corn-colpgriion in the whole plant DM vyield is 400-
600 g kg', and similarly to DM content corn-cob proportiarcieases with the delayed harvest
date, exceeding 400 g kground 20 September.

Major changes occur in the composition of the malant as it mature or when season
progressed. NDF, ADF and CP content decreasestwfais mentioned above) starch and energy
content increase (Darby and Lauer, 2002, Lestisl, 2004, Keady, 2005). Results of current
study match with these and our previous resultsl¢G2004), and have shown such change during
September in Latvia. CP content was the highestdiest harvest dates and show unambiguous
decline with increasing maturities of maize, i.@&hvdelay of harvest date in September.
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The same was noticed for NDF and ADF content in6200 addition, concentration of fibre
fractions is obviously lower in 2006 if comparediwihat in 2005 that could be attributed to more
mature maize in the same harvest dates in 2006ilaBinegularity for NDF and ADF content
decrease was observed in 2005 from 1 till 20 Semtenbut in the third ten-day period again
increase of these parameters were noticed. Betmte ghenomenon when NDF and ADF content
increase at the end of season in Latvia was obdenve002 (Gaile, 2004) when it was connected
with maturity stage close to black layer. Darby &adier (2002) reported similar data. Situation
was absolutely another in 2005. Strong fall fragese observed on 17, 18 September 2005, and
maize was frosted.ast ten-day period of September characterised hedwy dew every day,
rainstorm in 28 September, and light rain in 30t&eer. Such wet conditions led to sugar leach
from the frosted leaves and feed value of stovetiggo was reduced. NDF and ADF content in
stover portion during 10-12 days after frosts iasesl in so high level that grain portion could not
dilute it and the whole plant NDF and ADF levelaalacreased. In addition, mould can grow on
frozen leaves, and maize yield could be contamihat¢h mycotoxins. As fall frosts in different
parts of Latvia in September are usually observeskarch of quality changes of frosted maize is
needed.

Conclusions

Delayed harvest of maize till 20 September or elager (in 2006) resulted with higher
yield, but growers have to consider that in somary€2005) yield increase could be stopped by
fall frost.

Delayed harvest of maize in September in Latvialted mainly in quality increase: DM
content and corn-cob portion in the whole plant Bigld increased, but NDF and ADF content —
decreased. CP content also decreased, but itsadeci® unavoidable when we expect mentioned
above improvement of other quality parameters.

Killing fall frosts can stop increase of yield aodn cause quality decrease if maize is not
harvested immediately after frosts. Further reseafquality changes after frost are needed taking
into account mould produced micotoxins.
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