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ABSTRACT: At optimal mineral nutrition and 
plant number, climatic and edaphic factors 
significantly affect the height of yield in a genotype. 
A long-term trail was established to study the effect 
of crop density and the distribution of mineral 
nitrogen (N) down the soil profile on yields of 
maize. According to the amount, pre-growing 
season precipitation was divided as follows: low 
(up to 191 1m2), mean 192-291 1m2) and high 
(over 292 I m2). Data related to weather conditions 
and yields were processed by multiple 'StepviseJ 
linear regression. using adapted determination 
coefficients (R-Asustied). The effect of significant 
factors on yields was analyzed using path-
coefficients. Data concerning mineral N and yields 
were processed using the same analysis as well as 
multiple molynomial regression. The height of yield 
has been shown to be significantly affected by 
winter precipitation. ETR (in June, July and 
August). the distribution of N down the profile. and 
crop density. THe percentage contribution of these 
parameters to the total variability ;was 92.6 and 
93.7. Winter precipitation and the distribution of N 
should therefore be used for determining optimal 
density and N fe4tilization. 

IZVOD: Klimatski i edafski činioci, pri optimalnoj 
mineralnoj ishrani i pri optimalnom broju biljaka, 
značajno utiču na visinu prinosa genotipa. Na 
višegodišnjim ogledima praćen je uticaj rasporeda 
mineralnog azota po dubini profila na prinos 
kukuruza, a takođe i uticaj gustine useva. 
Predvegetacione padavine na osnovu učestalosti 
podeljene su na: niske (do 191 lm-2), srednje (192-
291 lm-2) i visoke (iznad 292 lm-2). Vremenski uslovi i 
prinos obrađeni su višestrukom "Stepvise" linearnom 
regresijom, primenom prilagođenih koeficijenata 
determinacije (R-Asustied). Kod značajnih činilaca 
analiziran je njihov uticaj na prinos preko PATH 
koeficijenata. Mineralni azot i prinos obrađeni su 
primenom istih analiza uz dodatak višestruke 
polinomske regresije. Na visinu prinosa značajno 
utiču zimske padavine, ETR (u VI, VII i VIII), 
raspored azota po dubini profila i gustina biljaka. 
Ovi parametri u ukupnoj varijabilnosti prinosa 
učestvuju sa 92,6 odnosno, sa 93,7%. Zato na osnovu 
zimskih padavina i raporeda azota treba odrediti 
optimalnu gustinu i đubrenje sa azotom. 
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INTRODUCTION 
Plant yield is a complex character and depends on a large number of factors, Climatic 

factors. edaphic factors. with an optimum mineral nutrition and optimum plant number. have a 
significant effect of the yield of genotype under a certain conditions. Nitrogen is one of 
important biogenic elements. It belongs to a group of deficient elements and significantly 
affects the yield height. Shortage as well as surplus of it have similar effect on yield height. 
Not long ago, maize was a rare plant that was not affected negatively by nitrogen surplus. The 
objective of the study was to plan yields, optimum stand density and fertilization with nitrogen 
under given conditions and on the basis of winter precipitation and their interrelationship with 
precipitation in the course of growing period. Such a practice would reduce unfavourable 
effects excessive fertilization and help to achieve optimum yield level under a certain 
conditions. 
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MATERIALS AND METHODS 
In this study, we put the yield to interrelationship with stand density, winter 

precipitation, precipitation in growing period (according to months), potential 
evapotranspiration ETP, real evapotranspiration - ETR, rainfall shortage and excess. Long-
term performance of the trial with various stand densities (1976-1990) was used as a basis in 
determination of optimum stand density as depending on winter precipitation. The trials were 
performed at the expe~iment field at Rimski Sancevi,. In that period, the NS maize hybrids 
studied were: NSSC-606, 6666, 605, 555, 76. 610, 78, 530. 444, 420, 607, and 640 sown in 
five different densities (47, 619; 57 143; 65 760: 75 396; and 89 286 plants per halo For our 
studies. winter precipitation were divided into three' levels: low (up to 191 11m2), mean (192-
291 11m2) and high (over 292 11m2). On the basis of Pearson's correlation coefficients and 
multiple 'Stepwise' linear regression as well as adjusted determination coefficients (R-
Asustied) for each level of winter precipitation, we found the factors that affect the yield 
significantly. We analyzed direct and indirect effect of these factors on yield (through path-
coefficient). For such a calculation, we analyzed winter precipitation, as they are, out of all 
factors that significantly affect the yield, the only known factors in the spring prior to 
fertilization and sowing. Additionally to these analysis, we also analyzed the variance of t-test 
and calculated LSD. The effect of the amount and distribution of mineral nitrogen according to 
profile depth on maize yield was studied on a long-term stationary plot at the location of 
Rimski San~evi (monoculture). The variants of fertilizer application on the plot were: 1. ° - 
check plot, 2. NPK + barnyard manure - M, 3. NPK + maize stalks - S, 4. NPK. The content of 
mineral nitrogen in 30-cm depths up to the depth of 120 cm was analyzed according to the 
method of Scharp and Werchman. The results obtained were processed in the same method as 
the results of stand density adding multiple polynomial regression. The period for which 
mineral nitrogen was studied is significantly shorter (1982-1991) than the period of studying 
the stand density. so that in all categories of winter precipitation there is no sufficient number 
of years.  

 
RESULTS AND DISCUSSIONS 
The analysis of the effect of stand density on maize yield relative winter precipitation 

Low winter precipitation occurred in 5 of 15 analyzed years, which is 33%. The comparison of 
low winter precipitation and the stand density showed that the yield depended on ETR in Maj 
and July and in June and August. Total yield variation with the parameters mentioned can be 
explained with 92.6% probability (which is shown by determination coefficient) (Tab. 1).  

 
Tabble 1  

Analysis of direct and indirect path coefficients 
 

 Drect 
effects Indirect effects Total 

  X1 
Gustine 

X2 
Winter prec. 

X3 
V+VII ETR 

X4 
VI+VIII 
ETR 

 

X1 Stand density 
X2 Winter prec. 
X3 V+VII ETR 
X4VI+VIII ETR 

0,064 
-0,351 
0,965 
0,190 

- 
0,000 
0,000 
0,000 

-0,001 
- 
-0,056 
0,321 

0,000 
0,153 
- 
-0,485 

0,000 
-0,174 
-0,096 
- 

0,064 
-0,373 
0,814 
0,026 
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The calculated yield is obtained through the equation: 
y = -0,5015+0,00003X1-0,0893X2+0,137X)+0.0538X4  
x 1 = s tan d .. den sit i e s  
x2 = winter precipitation x3 = May + July ETR  
x4 = June + August ETR  
 
Probability level of Mayt.-July ETR in regression and correlation analysis with yield 

is highly significant ( p = 0.00 1 ). Due to high direct effect on yield, with high probability 
probability, May+July ETR determinate dominantly the height of yield. If a high June-August 
ETR is adqed to high May-July ETR. the yields can be significantly high (97+197 in 1976. 
148+156 in 1984) (Table 2). In those years, yield is increased to stand den sit y 0 f 65760 
p1ants  per ha -1 (12.6 tha-1 ). This combination occurred in 13% of the cases and at low winter 
precipitation in 40% of the cases. If May-July ETR is lower and if it is followed by lower June-
August ETR, the yield (in 1989: 92+164) is significantly the highest with the lowest density 
(47 619 plants h~l). Such the years occur in 13% of the cases, which is 40% of the cases at low 
winter precipitation. When JuneAugust ETR is even lower, the yields are extremely low (1990, 
88+104) and are below 1 t'ha-1 (probability is 20% and 7%).  

 
Tab.2  

Maize grain yield (tha-1) at low winter precipitations 
 

Stand density NZR - LSD Year 
47 619 57 143 65760 75 396 89 286 005 001 

1976 11.01 12.14 2.62 2.62  0.27 0.41 
1989 5.97 5.64 5.64 5.40 5.83 0.56 0.75 
1990 0.87 0.81 0.90 0.70 0.45 0.28 0.37 

 
Year   

1976 1984 1987 
ETR VI+VII 

VI+VIII 
   97 
197 

148 
156 

                92 
164 

 
Stand densities at low winter precipitation have low direct and total effect on yield 

(0.064), while probability level in regression analysis is lower (P=11.4%). The increase of 
stand density for 10 000 plants ha-I of grain yield increases for 0.3 tha -1. 

Mean winter precipitation In the period analyzed occurred in 40% of the cases.  
Considering mean level of winter precipitation together with stand densities, the yield 

was significantly affected by precipitation in June, June, July and August ETR. The equitation 
of the yield is:  

 
y = -15,62S+0,0003Xl+0,0521X2+0,179X3+0,672X4+0,0178X5 xl - stand densities  
x2 - June precipitation x3 - June ETR  
x4 - July ETR  
x5 - August ETR  
Observing direct and indirect path-coefficients (Tab. 3), it is obvious that June ETR 

had the highest -direct effect on yield (1.058), while July ETR and June precipitation had lower 
effect (0.771 and 0.540). Stand densities had significantly lower direct positive effect. The 
highest total effect on yield was found by June ETR (0.326) and simi lar effects were found for 
all other parameters. Probability level in regression analysis with yield for all studied 
parameters is high: for stand density P=2.5%; for June precipitation and ETR P=0.01%; for 
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July ETR P=0.01% and August ETR P=0.68%. Pearson's correlation coefficients with yield are 
significant only for ETR according to months (probability level P=0.2; 2.3; 6.4%).  

Tab.3  
Analysis of direct and indirect path-coefficient at mean winter precipitations 

 
Indirect effects  

Direct 
effects Stand 

density 
 

VI pre VI ETR VII ETR VIII ETR 
Total (ryx) 

Stand density  
0.164 - 0.000 0.000 0.000 -0.000 0.164 

VI precip  
0.540 0.000 - -0.545 

 0.219 -0.083 0.123 

VI ETR 1.058 0.000 -0.283 - -0.444 -0.005 0.326 
VII ETR 0.771 0.000 0.154 -0.609 - -0.074 0.242 
VIII ETR -0.243 0.000 0.185 0.022 0.235 - 0.198 

 
The dominant effect of June ETR is distinct in 1977 and 1980, when it was high (100 

and 102. respectively) and was followed by high ETR in July and August (89+91 and 70+49). 
In this case, the yield are increased up to the highest stand den sit y s t u die d (75396 plants ha-

1) (1.6 and 12.8 tha-1 )( Tab. 4).  
Tab.4  

Yield of maize grain (tha-1) at middle winter precipitations 
 

Stand density NZR - LSD Year 
47 619 57 143 65 760 75 396 89 286 005 001 

1977 11.69 12.56 12.79 13.60  0.31 0.53 
1980 11.23 12.05 12.44 12.82  0.28 0.37 
1983 10.06 10.64 10.73 11.04  0.35 0.46 
1985 9.32 9.51 9.05 9.22    
1986 12.00 12.82 11.83 11.17  0.39 0.52 
1987 10.11 10.94 10.82 10.43 9.64 0.42 0.56 

 
Year   
1977 1983 1985 1978 

ETR 
VI 
VII 
VIII 

100 
89 
91 

87 
79 
33 

86 
79 
66 

102 
86 
12 

 
In the period studied. such the combination occurs in 20% of the cases. and at mean 

winter precipitation in 50% of the cases. The yield increases to the highest stand density 
studied even at slightly lower level of June and July ETR (1983 87+79) when the, temperatures 
were slightly lower. At low real evapotranspiration in June (64 in 1985; 63 in 1986). the yields 
are different but did not increase with the increase of stand density. In total number of years, 
this combination occurred in 20% of the cases, and in mean winter precipitation in 50% of the 
cases.  

There were no extremely low yields at mean level of winter precipitation.  
Stand densities at this level of winter precipitation have the highest effect on the yield. 

with respect to low and high ones. Increasing the number of plants for 10000 ha-1 the yield 
increases for 3 tha-1. Such the increase is Such the increase is 10 times higher than in the case 
of low winter precipitation and higher stand density than optimum, the yield is reduced.  
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High winter precipitation occurred in 27% of the cases in the region studied. At this level of 
precipitation. additional to stand density. the yield is also affected by: winter precipitation., 
sum of May-June precipitation and sum of July- August ETR.  

The equitation of the yield is:  
y = -40,005+0, 00006X1+O, 139X2-O, 0 14X3-O, 080X4 xl - stand densities  
x2 - winter precipitation  
x3 - May + June precipitation x4 - July + August ETR  

Tab.5  
Analysis of direct and indirect path-coefficients at high winter precipitatios 

 
Indirect effects  

Direct effects Stand 
density Winter prec. V+VII ETR VI+VIII ETR Total (ryx) 

Stand 
density  0.175 - 0.000 -0.000 0.000 0.175 

Winter preci.  -0.389 0.000 - -0.374 0.504 -0.743 
V+VI ETR 0.614 0.000 0.591 - -0.373 0.576 
VI+VIII ETR 0.714 0.000 0.433 -0.203 - 0.944 

 
Determination coefficient 93.67  
 A high determination coefficient (93.67) exists between the calculated and real yield.  
Winter precipitation (0.614 and 0.743) and sum of ETR in July and August (0.714 and 

0.944) had the highest direct and total effect on yield (Tab. 5) through the path-coefficient. 
According to data in Tab. 5, these two factors increases direct effect so that the total effect is 
higher.  

Considering regression analysis, probability level is high between the yield and stand 
density (p=0.02), winter precipitation (P=7.4) and July-August ETR (P=0.001l). Probability 
level is also high for correlation dependence between the yield and winter precipitations 
(P=0.001), May-June precipitation (P=0.01) and July-August ETR (P=0.001).  

Tab.6  
Yield of maize grain (tha-1) at high winter precipitations 

 
Stand density NZR - LSD Year 
47 619 57 143 65 760 75 396 89 286 005 001 

1978 11.48 12.36 12.76 13.31  0.38 0.41 
1981 13.56 14.15 14.94 14.88  0.43 0.60 
1982 12.52 14.14 14.57 14.79  0.40 0.78 
1988 7.92 8.20 8.36 8.00 7.84 0.41 0.68 

 
The sum of July-August ETRhas dominant effect on yield at high winter precipitation. 

In the case that this sum is high (115 in 1981 and 117 in 1982) the yields are high, 14.97 and 
14.57 t'ha-1 of dry grain (Tab. 6). Such high yields can be achieved with stand density 65760 
plants ha-1. In total period of the study, this combination occurred in 13% of the cases, and at 
high winter precipitations in 50% of the cases. In the case that the sum of July-August ETR is 
low (58), the yields are significantly lower (8.4 t'ha-1) but they increase to stand density of 
65760 plants ha-i as in the previous case. In 1978, the yield increased to the highest stand 
density studied is·of lower significance with respect to precipitation. Stand density increasing 
increases the yield for 0.6 tha-1 of dry (75396 plants ha-1). The sum of July-August ETR was 

Year   
1978 1981 1982 1988 

ETR VII+VIII 98 115 118 58 
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lower (98) with respect to 1981 and 1982 and maximum yield was lower for 1. 66 and 1. 26 
tha-1. Such the years at high winter precipitation occurred in 25% of the cases.  

Effect of stand density on the yield and high level of winter precipitation is of lower 
significance with respect to mean level of winter precipitation. Stand density increasing for 
10000 plants ha-1 increases the yield for 0.6 tha-1 of dry grain.  

 
Analysis of the effect of nitrogen distribution on maize yield 
 In ten years of the study, low winter precipitation occurred three times, which is 30%. 

The highest yield at low winter precipitation was formed in 1984 (Table 7).  
Tab.7.  

Depth distribution of nitrogen and  it's effect on maize yield 
 

Indirect effects  
 Direct 

effects X1 
Winter prec. 

X2 
 N 0-30 

X3 
N 60-90 

X4 
N 60-120 

Total (Ry) 

X1 
Winter prec. -0.659 - -1.298 0.261 0.195 0.573 

X2 
 N 0-30 -1.480 0.578 - 0.275 -0.083 -0.709 

X3 
N 60-90 -1.068 -0.161 0.382 - 1.566 0.719 

X4 
N 60-120 1.635 -0.079 0.075 -1.023 - 0.609 

 
The yield then was 14 tha-1 of dry grain. As it was said, that was perfect year with 

maximum sum of May-July and June-August ETR (148+156). Nitrogen distribution was also 
perfect. In the layer 0-30 cm it was 31, kgNha-1. There were higher amounts of nitrogen in 
deeper layers. In the layer 30-60 it was 73 kgNha-1, in the layer 60-90 cm it was 110  kgNha-1 
and finaly, in the layer 90-120 was 82 kgNha-1. All that contributed the better development of 
the root and maximum yield of the plant under perfect conditions (the highest in the studied 
period).  

In the next two years (1989 and 1990), nitrogen distribution was less favourable, so in 
the first two layers of 0-30 cm and 30-60 cm, there were higher amounts of mineral nitrogen 
(1989 ,98+45 and in 1990 85+121 kgNha-1). Mineral ni trogen reserves in top layer bring to 
poor development of the root. creating high yields in early spring and poor capacity of the 
plant to suffer stresses. In the year of low May-July ETR (1989) the yield reduces to 5.8 tha-l. 
In that year the yield was saved by high June and August ETR. In 1990. nitrogen distribution 
was similar. The sum of May and July ETR is insignificantly lower (88 with respect to 92). and 
the sum of June and August ETR is significantly lower (104 with respect to 164). That year, 
the yields were extremely low (as evident in table), As a comparison, the variant without 
fertilizer application (29 years), gave the yield (2.85 tha-1) higher than that in the fertilized 
variants. Considering the control plot yield differences was 1 tha-1Considering mean level of 
winter precipitation, June and July ETR had the highest effect on yield. while the effect of 
August ETR is lower. Additionally to these parameters. amount and distribution of mineral 
nitrogen also have significant effect. In two of five years (1985 and 1986). the ETR according 
to months was similar (87+79+33 and 64+86+79). while the grain yield was lower in 1985 (for 
4.7 tha-1). One of the reasons is significantly higher amount of mineral nitrogen in top layers. 
In all other cases. there is '1sually lower amount of mineral nitrogen in top layers at mean level 
of winter precipitation.  

Usually, it is located in deeper layers. and ,depending on its amoun t and ot her wea t 
her cond it ions. it prov ides high or satisfactorv vields (from 6.7 t in 1992 to 13.6 t'ha-1 in 
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1986).  
This fact is proved by the results from 1990 and 1992. In both years the sum of rea1 

evapotranspiration in May - August was similar: 192 in 1990 and 209 in 1992.  
Unlike in 1992. the distribution of ETR in 1990 was less favourable (58+109+42+0-

1992 and 59+89+29+15 - 1990) while the yield was higher (for 4.9 tha-1). The reason for 
higher yield is more regular distribution of nitrogen according to profile depth due to winter 
precipitation (85+121+127+122 kgNha-1 in 1990 and 42+40+39+43 kgNha-1 in 1992).  

In the case of high-winter precipitation (1982 and 1988), nitrogen is well distributed 
in soil profiles so that other weather conditions have dominant effect on yield. In the case that 
due to abundant precipitation, there is no nitrogen in deep layers because of leaching, the 
height of the planned yield should be considered as it depends on the sum of JulyAugust ETR.  

The effect of nitrogen position in these two, for maize most important layers (60-120 
and 90-120 cm) on the yield is presented on Graph 1-4. 

 
Graf.1 Distribution of nitrogen in soil profile and  minimal precipitation in the 

function  of maize yield  (tha-1) 

 
Graf.2 Distribution of nitrogen in soil profile and  high precipitation in the function  of maize 

yield  (tha-1) 

Graf.3 Distribution of nitrogen in soil profile and  mean precipitation in the function  of maize 
yield  (tha-1) 

 
 

Years   

1989 1990 
Winter  precip.  lm-2 108 178 
Vegetative prec. lm-2 272 183 
Deficite of prec.  lm-2 156 223 
Yield  tha-1 5.8 1.8 

Years   

1982 1988 
Winter  precip.  lm-2 306 299 
Vegetative prec. lm-2 220 203 
Deficite of prec.  lm-2 180 227 
Yield  tha-1 10.2 8.4 

Years  

1985 1986 
Winter  precip.  lm-2 333 281 
Vegetative prec. lm-2 276 290 
Deficite of prec.  lm-2 124 124 

Yield  tha-1 13.6 8.9 
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Graf.4 Distribution of nitrogen in soil profile and  mean precipitation in the function  of maize 
yield  (tha-1) 

 

The studied variants had the same dependence. The figures show clearly that the yield 
of maize grain depends on the amount of mineral nitrogen in the mentioned layers.  

 
Fertilizer application on maize, based on N-min method is applied according to the 

following formula:  
 
y= a x b - [(c+d) - e] 
y - necessary amount of nitrogen in spring 
a - designed yield  
b - necessary amount of nitrogen needed for formation of 1 t of maize grains and 

certain vegetative mass (10,3: 17.9: 20.0 kgN) 
c - mineral nitrogen in spring in soil layer of 0 - 120 cm  
d - mineralizing capacity of the soil  
e - amount of mineral nitrogen that remains in the soil at the end of growing period.  
 
DISCUSSION 
Same or different results can be obtained studying the same parameters in various 

agroecologic and edaphic conditions. Striving for conscious control of plant production we 
commenced these investigations in order to find out the dependence between the yield on one 
hand and climate with cultural practices on the other. Finding the stable dependence between 
these parameters will enable adaptation of nitrogen application and density to a given weather 
conditions.  

Additionally to the amount of mineral nitrogen in the soil, its distribution according to 
profile has also a significant effect on the yield.  

At low winter precipitation. nitrogen remains in shallow layers which affects poor 
penetration of the root into deeper soil layers. In such a case. top layer contains an increased 
amount of nitrogen even at low winter precipitation. sufficient moisture to develop plants with 
prolific vegetative part that spend water irrationally (at the beginning of the growing period). 
starts high yield and are non-resistant to diseases, pests and weather stress. In such a way the 
profuse plants reduce the yield. depending on precipitation in the second part of the growing 
period  (July, August).  

In the case that the level of winter precipitation is higher, the distribution of mineral 
nitrogen according to profile is better. the root develops better and plants tolerate the drought 
much better in the second part of the growing period.  

These facts are sufficient for correcting the planned yield as depending on the level of 
winter precipitation and distribution of mineral nitrogen according to profile depth.  

Years   

1984 1990 
Winter  precip.  lm-2 184 178 
Vegetative prec. lm-2 330 183 
Deficite of prec.  lm-2 100 223 
Yield  tha-1 14.1 1.8 

82

110

73

31

0 10 20 30 40 50 60 70 80 90 100 110

90-120

60-90

30-60

0-30

du
bi

na
 (c

m
)

kg N/ha

122

127

121

85

0 10 20 30 40 50 60 70 80 90 100 110 120 130

90-120

60-90

30-60

0-30

du
bi

ne
 (c

m
)

kg N/ha



 11 

Nitrogen distribution according to profile depth depends on the amount of 
precipitation during the winter and nitrogen distribution at the end of growing period in the 
preceding year. Our results agree with the results of Bander et all (1979), Petrovic et all (1985). 
Bogdanovic (1935). Maidl et all (1987) and Marinkovic et all (1993).  

The content of available nitrogen in the soil should be the basis for nitrogen 
application in maize. The determination of an optimum N rate should be based on modified 
balance method. Similar decision on the fertilization of the crops was made by Gorlitz (1984), 
while our observations are similar to his. At applying this method, it is most important to 
determine the potential of every field and year. In such a way, optimum yield can be achieved 
at certain field and under certain weather conditions. At the same time, negative effect of 
nitrogen surplus on yield and environment is reduced.  

With aim to achieve the planned yield, whose correction was presented previously, it 
is necessary to determine the density of. plants that is optimal for a certain hybrid and weather 
conditions.  

At low winter precipitation, optimum density is from 47619 to 65760 plantsjha. At 
medium level of winter precipitation, optimum density ranges from 57143 to 75396 plants, and 
at high winter precipitation optimum density is from 65760 to 75396 plants/ha.  

Compared with low winter precipitation, the effect of high winter precipitation is 2 
times higher and with respect to medium winter precipitation and 5 times lower.  

According to the results obtained, it can be observed that the mistakes occurring at 
determination of an optimum density are highest at medium level of winter precipitation. 
Deviation of 10000 plants ha-1 brings about yield losses of 3 t of grain ha-1. At low winter 
precipitation the reduction is 0.3 tha-1 and at high it is 0.6 tha-1.  

Our results about the significant effect of density on the yield agree with the results of 
Marinovic et al (1989). Bavec (1987). Lambert (1971). The planned management of the 
production can bring to high and stable yields under the given conditions, preserving 
environment at the same time.  

 
CONCLUSIONS 
The following conclusions can be made according to longterm investigations:  
The yield of maize is determined. additionally to weather conditions. by stand density. 

amount and distribution of mineral nitrogen according to profile depth.  
At low winter precipitations the yield depends on:  
Stand density (xl) with determination coefficient 0.064. Winter precipitation (x2) with 

determination coefficient 0.351. Sum of May+June ETR (x3) with determination coefficient 
0.965 and probability level of P=0.001. Sum of June+August ETR (x4) with determination 
coefficient 0.190. Total yield variability has determination coefficient 92.59%. Deviation of 
10000 plants x ha-1 brings about the loss of 0.3 tha-1 of grain . Optimum stand density ranges 
from 47619 to 65760 plants per ha-1. 

The calculated yield equation is:  
y = -0.5015+0.00003 xl-0.0893 x2+0.l37 x3+0.0538 x4  
With the right nitrogen distribution in soil profile, acchieved stand density  should be 

57 143-65 760 plants per ha.  If nitrogen is present in surface part of soil,  plant density should 
be from  47 619-57 143  per ha. 

At medium level of winter precipitation the yield depends on:  
Stand density (xl) with determination coefficient 0.164 (P=0.025). Deviation of 10000 

plants x ha-; less brings about to the loss of 3 t'ha-1 of grain. June precipitation (x2) with 
determination coefficient 0.540 (P=0.01). June ETR (x3) with determination coefficient 1.058 
(P=0.01). July ETR (x4) with determination coefficient 0.771 (P=0.01). August ETR (x5) with 
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determination coefficient -0.243 (P=0.68). Optimum stand density ranges from 57143 to 75396 
plants per ha  

The calculated equitation is:  
y=-15.625 + O.003xl + 0.0521x2 + 0.179xJ + 0.672x4 + 0.0178x5  
In the case of high winter precipitation. maize yield depends on:  
Stand density (xl) with determination coefficient 0.175 (P=0.02). Deviation of 10000 

plants less x ha-1 brings about the loss of 0.6 tha-1 of grain yield. Winter precipitation (x2) with 
determination coefficient 0.614 (P=7.4). Sums of May and June precipitation (x3) with 
determination coefficient -0.389 (P=0.01). Sums of July+August ETR (x4) with determination 
coefficient 0.741 (P=O0.01). Optimum stand density ranges from 65760 to 75396 plants per 
ha. 

The calculated equitation is:  
y=-0.5015 + 0.00003 xl - 0.0893 x2 + 0.137 x3 + 0.0538 x4 

At the right nitrogen soil position optimal plant density is 75 396 plant per ha, and if nitrogen 
position is not right the plant number is 65 65 760 plant per ha. The highest quantities of 
mineral nitrogen should be in the layer 60-120 em. i.e .. 90-120 em.  

Nitrogen application in spring should be performed according to formula  
y = a x b - [(c+d) - e).  
Applying knowledge and skill. a man should accommodate to the law of nature rather 

than to disturb it. Preserve the nature for the future generations.  
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