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Abstract. Due to the short life of valuable Papilionaceous plants in the grassland greenness 

growth, the effect of soil conditions on these species was investigated. The research was carried out 

in 1993-1995 on the wane meadows of the Lublin Upland. Relations of pH and soil nutrient content 

on the Papilionaceous content in the greenness growth and the content of macro- and microelements 

in fodder was analysed. The research showed that Papilionaceous occurrence was clearly related to 

the soil kind, reaction, and phosphorus and magnesium content. The collected greenness growth con- 

tained too little P, Mg, Cu, and Zn. Only the pH and Mg, out of the investigated soil components, af- 

fected the content of some individual elements in the plants. 
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INTRODUCTION 

Papilionaceous plants in the greenness growth of meadows and pastures are 

very important elements that positively affect fodder quality, environment, and en- 

hance economic results in agriculture [2,3,5,8]. There are, however, some difficul- 

ties in preserving these species in the greenness growth of the permanent 

grassland. One of the reasons is definitely the fact that they are less competitive to 

grass fertilised with high nitrogen doses. However, proper soil conditions and the 

cultivation systems used are also very important. An example of the above could 

be grassland, where the Papilionaceous stay for several dozen years [9,11]. 

Hence, the aim of this paper is to estimate relations between Papilionaceous 

occurrence in the meadow greenness growth and nutrient content in fodder, and 

soil reaction and content of macro- and microelements.
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MATERIAL AND METHODS 

The research was carried out in 1993-1995 on properly moisturised meadows 
located in the valleys of the following rivers: the Bystra, the Bystrzyca, the 
Ciemiega, and the Czerniejéwka. All the objects were situated in the area of the 
Lublin Upland close to the eastern border of Poland. Representative soil samples 
(0-25 cm) and samples of meadow greenness growth were taken from the selected 
meadows with high Papilionaceous plants share. The content of the Papilion- 
aceous was measured using the method of botanical-weight analysis after drying 
the greenness growth sample until air dried. Then, the samples were ground and 
the following parameters were analysed: absolutly dry mass; P, K, Ca, Mg, Cu, Fe, 
Mn, and Zn content. The following parameters were measured in the soil samples: 
pH in I n KCI, P205, K20, Mg, B, and Cu. All the chemical measurements were 

performed at the Regional Agrochemical Station in Lublin, according to the recog- 
nised methods. In total, 33 soil samples and 33 plant samples including 18 samples 
from mineral soil meadows and 15 samples from organic soil meadows were sub- 
jected to analysis. In the experimental years, average temperatures and precipita- 
tion levels were as follows: 1993 - 8.1 °C and 421.3 mm; 1994 - 7.8 °C and 560 
mm; 1995 - 9.2 °C and 674 mm. 

The results were analysed statistically at the Computer Centre of the Univer- 
sity of Agriculture in Lublin. Coefficients of variation, correlations, and signifi- 
cance of differences between individual features were analysed. 

RESULTS AND DISCUSSION 

The mineral soils of the investigated meadows had higher pH and nutrients 
content than the organic soils, which were practically highly rotten peat. Only in 
the case of K2O and Mg content, no significant differences were observed (Table 
1). There was more Papilionaceous plants in the meadows with mineral soils 
(29.87 %) than in those with organic soils (16.77 %). A similar phenomenon was 
observed in other habitats [4,6]. Variation coefficients were usually high (over 50 
%). Only in the case of pH and Cu, the average variation coefficient was 12.02 and 
36.76%, respectively. The biggest difference between variation coefficients calculated 
for pH was significant. Papilionaceous content in the greenness growth depended 
on the soil kind. Regardless of the soil origin, a significant positive influence of
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Table 1. Characteristics of the chemical composition of the soil samples and Papilionaceous con- 
tent in the meadow greenness growth 

  

  

  

P205 K20 Mg B Cu Content 

Soil kind pH in of the 

KCl 5 „l -1 Papilio- 
(mg 100g ) (mg kg”) naceous 

(%) 

Mineral a 6.88 20.78 11.35 6.75 272 3.98 29.87 

Organie b 5.58 8.05 10.97 5.37 1.26 2.80 16.77 

Average с 6.23 14.42 11.16 6.06 1.99 3:39 23.32 

Variation range c 5.0-7.6 4.0-56.4  3.7-273  1,2-15.3  0.17-7.65  1.2-6.8 2.5-60.6 

Variation coeflicient a 4.36 62.93 56.90 50.30 73.73 34.11 41.54 

(%) b 8.53 52.46 60.04 72.26 72.86 35.07 66.41 

Correlations with c 12.02 38.73 57.57 i 88.59 36.76 54.15 

content of the а 0.5126* 0.4264* 0.2135 0.4655* 0.2371 0.2785 = 

Papilionaceous b 04318*  0.3876* 0.3040 0.6029* 0.1783 0.2362 . 

LSD (as 0.05) с 0.4037* 0.3851* 0.2151 0.5875* 0.2541 0.2412 - 

between soil kinds 0.20 7.43 na. ni. 1.12 0.82 8.77 
  

*significant at a< 0.05. 

phosphorus and magnesium and pH on the Papilionaceous development (signifi- 

cant correlations) was observed. 

Except for nitrogen, greenness growth of the meadows with mineral soils was 

richer in the investigated nutrients. No significant differences were observed only 

in the case of Mg, Cu, Fe, and Zn (Table 2). Following nutritional directives by 

Underwood [12], it can be stated that fodder had too little phosphorus, magne- 

sium, copper, and zinc. Similar results were also given by Borowiec [1] and Gajda 

[4], who studied fodder parameters of the greenness growth in the meadows of the 

Lublin district. 

The highest variation coefficient is the coefficient of Mn content in the green- 

ness growth (61.47 %), and the lowest, of total N (19.03%) and P (20.89%). The 
values of the remaining coefficients ranged from 30 to 40%. They were not 

strongly affected by the kind of soil. 

On the basis of the significance of the calculated correlations, a positive influence 

of pH increase on the Mg content in the greenness growth was observed, together 
with a negative influence on the Mn accumulation. Magnesium significantly de- 
creased the Mn content in plants. The observed relations were confirmed in other 
papers [7,10]. 

It is worth emphasising that meadows with high a content of Papilionaceous 
plants were usually pastured after the second cut. White clover and meadow clover 
were the most numerous Papilionaceous species.
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Table 2. Characteristics of the chemical composition of the meadow greenness growth in the sam- 

ples with high Papilionaceous content 
  

  

  

N-total В K Ca Mg Cu Fe Mn Zn 

(% d.m.) (mg kg! d..m.) 

Mineral a 1.84 0.31 2.30 1.61 0.18 4,48 108.1 162.8 33.8 

Organic b 2.22 0.26 1.68 1.07 0.16 4.56 104.9 81.8 33.8 

Average e 2.03 0.29 1.99 1.34 0.17 4.72 106.5 123.3 33.8 

Variation range с 1.14- 0.18- 0.89- 0.58- 0.1- 1.7- 58.0- 34.0- 10.0- 

3.08 0.44 3.83 2.31 1.35 7.6 206.0 327.0 49.0 

Variation а 19.06 21.33. 43.79 30.54 31.39 31.13 36.08 56.79 25.07 

coefficient (%) b 20.17 20.82 36.65 29:35 29.19 34.07 40.04 51.37 35.93 

с 19.03 20.89 40.17 32.69 31.41 30.26 38.53 61.47 30.01 

LSD (a<0.05) 0.23 0.04 0.43 0.20 ni. ni. n.i. 15,8 n.i. 

between soil 
kinds 
  

Table 3. Correlation between nutrient content in the meadow greenness growth, Papilionaceous 
content and some soil features 
  

  

  

Soil — N-total B K Ca Mg Cu Fe Mn Zn 

pro- 6 > 
perty (% d.m.) (mg kg d.m.) 

pHkci 0.1873 73 73 0.10.0380 0.0380 0.0380 — -0.3126  -0.6586*  -0.2297 

P20s 0.2521 0.2324 0.2674 0.0756 0.1142 0.0927 0.0308 — -0.2626  -0.1314 
K20 0.1499 0.2401 0.3383 0.1677 0.2034 0.033. 0.0571 -0.1376 — 0.0559 
Mg 0.1871 0.0390 0.0152 0.1373 0.2987 0.2284 0.0993 -0.3447* 0.0327 
В 0.0278 0.1346 0.0861 -0.2577 0.2691 0.0171 0.2041 -0.0516 — 0.1562 
Cu 0.0007 0.1783 0.1757 0.2170 0.1973 0.1124 -0.1606  -0.2520 — 0.0455 
  

CONCLUSIONS 

1. Mineral soils contained higher amounts of the investigated elements and 

had a significantly higher pH than organic soils. Greenness growth from the mea- 

dows situated on mineral soils contained 13.1% more Papilionaceous plants on the 

average than the greenness growth of organic meadows. 

2. Except for nitrogen, greenness growth from the meadows located on min- 

eral soils usually contained more nutrients, especially phosphorus, potassium, cal- 

cium, and manganese. Content of P, K, and Mg in the greenness growth had 

significantly lower variation coefficients than in the soil. 

3. High Papilionaceous share in the greenness growth was affected by high pH 

and sufficient amounts of phosphorus and magnesium in the soil. 

4. Low pH of the soil solution had an important effect on the manganese accu- 

mulation in the greenness growth, whereas high pH favours magnesium uptake by
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plants. High Mg content in the soil significantly limited Mn absorption by the 

meadow greenness growth. 
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