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Abstract

This work presents the influence of climatic resources (rainfall and temperature) on the efficiency of permanent
pastures located at different altitudes. The utilization degree of these climatic gradients was expressed successive to
the determination of the following indices: the unitary efficiency of dry matter (Rup) and specific intake of rainfall
water (Csa) and the unitary efficiency of dry matter (Ruc) and specific heat intake. The quantitative assessment of
these productivity indices proves the influence exerted by altitude on permanent pastures’ efficiency.
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1. Introduction

The permanent pasture located at different

altitudes 1is continuously influenced by the
stationary  natural  conditions,  determining
dramatic changes in floristic composition’s

structure and evolution, and also in forage
productivity and quality. The advanced studies on
the interrelationships between pasture and the
environmental conditions generated a new concept
regarding the utilization of this natural resource,
under conditions of ecologic balance, by
attributing the character of multifunctionality [1-
4].

This work presents the results of some researches
on the unitary efficiency and specific intake of the
permanent pastures located at different altitudes,
according to the amounts of rainfall and heat
occurred during the vegetation periods.
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2. Materials and methods

The researches were performed during 2006 —
2008 on the permanent pastures from 13 locations
from the County of Carag — Severin, located
between the altitudes of 236 — 1300 m.

To make evident the utilization degree of some
climatic resources, at the altitudes studied,
according to the forage biomass yield, we
determined the following indices:

- the unitary dry matter efficiency and the
specific intake of rainfall water for dry matter
production;

- the unitary dry matter efficiency and the
specific intake of heat for dry matter production.
The rainfall water resource was calculated by
determining the unitary efficiency and the specific
water intake, with the contribution of 1 mm
rainfall (kg DM / mm) and the necessary rainfall
amount for the production of 1 t dry matter (mm /
t DM).

The thermal resource, given by all daily
temperatures above 5°C during the vegetation
period, was used to determine the dry matter
efficiency (kg DM / 1°C ) and the useful thermal
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constant, for the production of dry matter (°C / t
DM).

The calculations of these efficiencies relied on the
animal dry matter yields and on the climatic data
supplied by the weather stations located in the
reference area (Caransebes 242 m, Resita 280 m,
Semenic 1433 m, and Cuntu 1450 m).

3. Results and discussion

On permanent pastures, where the technological
works of amelioration are seldom applied, the
climatic resource, or the climatic gradients
(rainfall and heat amounts), namely the only
possibility influencing yield level and also the
unitary dry matter efficiency (Rup), expressed in
kg DM / 1 mm rainfall recorded during the
vegetation periods, has ranged from one year to
another and from one altitude to another (Table 1).
In the first year of production (2006), the unitary
DM efficiency recorded values between 2.20 —
5.59 kg DM/1 mm, with an annual mean of 3.31
kg DM / 1 mm. At this altitude, of 236 — 1300 m,
the biggest DM amount obtained per 1 mm
rainfall was produced at lower altitude levels,
namely between 236 — 470 m, where the
efficiency had values between 2.92 — 3.52 kg DM
/1 mm.

During 2007, the more uniform rainfall
distribution per altitudes has contributed to the
achievement of similar unitary efficiencies,
excepting the locality situated at 236 m altitude,
where we obtained the biggest efficiency (5.19 kg
DM / 1 mm). In this year, the mean unitary
efficiency was 3.46 kg DM / 1 mm.

In the third year of study (2008), when the rainfall
quantity was smaller than during the first two
years, we recorded an increase of the unitary DM
efficiency. In these terms, the ranging limits of the
unitary efficiency had values between 3.30 — 7.09
kg DM/1 mm, and the mean value, in this year,
attained 4.80 kg DM / 1 mm.

Regarding this index, the mean of the production
years shows a unitary DM efficiency ranging
between 2.73 — 5.02 kg DM / 1 mm and a general
mean of 3.86 kg / 1 mm rainfall. Within the
altitude limits studied here, the smallest index
values were recorded in the low-altitude locations,
between 236 — 470 m.

The index expressing the specific intake of rainfall
water (Csa) for the production of dry matter
proves an inversion of the influence exerted by

144

this parameter on the unitary DM efficiency,
previously presented; in this case, the biggest
specific rainfall water intake was recorded in the
low-altitude locations from the altitude limits of
236 — 1300 m. From this point of view, according
to the data presented in Table 2, we may notice
that, in 2006, the specific water intake within the
altitudes 236 — 470 m was of 178 — 344 mm / t
DM, and between 630 — 1300 m, it ranged
between 296 — 456 mm/t DM. The most reduced
water intake, 178 mm / t DM, was recorded at the
altitude of 320 m, and the biggest, 456 mm / t
DM, was determined on the permanent pasture
located at 1300 m altitude. In this year, the general
mean of the entire altitude level (236 — 1300 m)
was 323 mm /t DM.

In the second year (2007), the values of the
specific water intake (Csa) are similar with the
values from the first year (2006), ranging between
193 — 289 mm / t DM, on the altitude limits of 236
— 470 m, and between 276 — 453 mm / t DM, on
the altitude of 630 — 1300 m. In this year, the
specific water intake (Csa) of 193 mm / t DM was
recorded at 236 m altitude, and the biggest intake,
of 453 mm / t DM, was obtained at the level of
700 m. The mean Csa value in this year was 308
mm /t DM.

The specific water intake calculated for 2008
show that we cannot make difference between the
localities situated at different altitude levels
between 236 — 1300 m. At the low-altitude
locations between 236 — 470 m, Csa has values of
150 — 303 mm / t DM; between 630 — 1300 m, this
index values were of 142 — 331 mm / t DM. This
situation is also due to the wuniform rain
distribution between the altitude limits of 236 —
1300 m. The general Csa mean in this year was
225 mm/t DM.

The heat during the vegetation periods represents
a limiting factor for the permanent pastures
located at big altitudes, where the shorter
vegetation period influences this thermal resource
from a vegetative viewpoint.

The unitary DM efficiency (Ruc), according to the
useful heat amount, ranges with the dry matter
achieved and with the total heat amount cumulated
during the entire vegetation period.

The results obtained in the first year of production
(2006) show that, according to altitude, Ruc had
values between 0.52 — 1.22 kg DM / 1°C, and the
annual mean was 0.74 kg DM / 1°C (Table 3 ). We
observed a differentiation of this index on the
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altitude studied, as follows: between 236 — 470 m,
we obtained bigger Ruc values, of 0.63 — 1.22 kg
DM / 1°C, and between 630 — 1300 m, Ruc had
values of 0.52 — 0.83 kg DM / 1°C. The biggest
Ruc value, 1.22 kg DM / 1°C, was obtained on the
permanent pasture located at 320 m altitude, and
the smallest unitary efficiency, 0.52 kg DM / 1°C,
on the pasture located at 1300 m altitude.

The mean results of the three years prove a slight
Ruc increase, of 0.73 — 0.79 kg DM / 1°C, on the
pastures located at small altitudes, between 236 —
450 m, and a decrease on the pastures located at
bigger altitudes, between 462 — 1300 m, of 0.50 —
0.70 kg DM / 1°C. On the average, for the three
years of production, Ruc value was 0.65 kg DM /
1°C (Table 6.13).

The useful thermal constant (Ctu), for dry matter
production, represents an index that shows the
contribution of the daily useful mean temperatures
> 5°C to plant production, including permanent
pastures.

In concordance with the values of this index
presented in Table 4, we may conclude that the
mean Ctu in 2006 was 1409 °C / t DM. In this
year, the smallest heat intake was recorded on the
pastures located at smaller altitudes, between 236
— 1300. The permanent pastures from these areas
had a Ctu of 1201 — 1926 °C / t DM. The most

reduced Ctu value was recorded at 320 m altitude
(Bolvasnita), with 821 °C / t DM, and the biggest
value, of 1926 °C / t DM, was calculated for the
altitude of 1300 m (Poiana Marului).

The Ctu indices calculated for the yields of 2007
ranged between 1308 — 1524 °C / t DM, at the
altitudes of 236 — 462 m, and between 1335 —
2213 °C / t DM, at 470 — 1300 m. This proves that
the amount of useful heat is better used on the
pastures located at smaller altitudes, where the
vegetation period and the biomass yields are
bigger, like in the first year (2006). In 2007, the
mean useful thermal constant was of 1601 °C / T
DM.

In 2008, the smaller yields of the pastures studied
and also the higher temperatures during vegetation
favoured a mean Ctu increase to 1922 °C / t DM,
with values of 1191 — 2790 °C / t DM at the
altitude studied.

The mean values of the production years show a
Ctu decrease at the altitude comprised between
236 — 450 m, where Ctu values were of 1382 —
1858 °C, and a slight increase at the altitude
between 462 — 1300 m, with a Clu of 1385 —2117
°C / t DM. The general useful thermal constant
mean for the level 236 — 1300 m was 1644°C / t
DM.

Table 1. Unitary DM efficiency, according to rainfall quantity (Kg DM /t DM), on permanent pastures located at

different altitudes

A“i;”de 2006 2007 2008 Mean
236 3.50 5.19 6.37 5.02
320 5.59 3.83 3.30 424
400 3.59 3.80 6.70 4.70
450 2.92 4.03 3.51 3.49
462 3.96 4.44 3.71 4.04
470 3.82 3.48 4.12 3.81
630 2.23 2.41 3.88 2.84
650 3.39 2.96 5.41 3.92
700 2.25 220 437 2.94
720 3.33 3.01 5.71 4.02
930 3.52 3.73 5.24 4.16
1000 277 2.39 3.02 2.73
1300 2.20 3.49 7.09 426
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Table 2. Specific rainfall water intake, for dry matter production (mm /t DM), on permanent pastures located at

different altitudes
Alg;‘;de 2006 2007 2008 Mean
236 286 193 158 21233
320 178 262 303 247.67
400 278 264 150 230.67
450 344 249 286 293.00
462 253 226 271 250.00
470 262 289 243 264.67
630 450 412 259 373.67
650 296 338 185 273.00
700 447 453 229 37633
720 301 333 176 270.00
930 285 276 192 251.00
1000 362 419 331 370.67
1300 456 287 142 295.00

Table 3. Unitary DM efficiency, according to the useful heat amount during the vegetation period (Kg DM / 1°C),
on permanent pastures located at different altitudes

Alzll:l‘;de 2006 2007 2008 Mean
236 0.76 0.89 0.71 0.79
320 122 0.67 0.37 0.75
400 0.78 0.66 0.75 0.73
450 0.63 0.70 0.39 0.57
462 0.86 0.77 0.41 0.68
470 0.83 0.60 0.46 0.63
630 0.53 0.50 0.46 0.50
650 0.80 0.61 0.65 0.69
700 0.53 0.46 0.52 0.50
720 0.79 0.62 0.68 0.70
930 0.83 0.75 0.62 0.73
1000 0.65 0.49 0.36 0.50
1300 0.52 0.72 0.84 0.69
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Table 4. Useful thermal constant, for dry matter production (°C / t DM)*), on permanent pastures located at different

altitudes
Alzgl‘;de 2006 2007 2008 Mean

236 1314 1114 1414 1280.67
320 821 1510 2718 1683.00
400 1281 1524 1342 1382.33
450 1574 1436 2565 1858.33
462 1160 1308 2428 1632.00
470 1201 1665 2178 1681.33
630 1902 2032 2179 2037.67
650 1250 1640 1559 1483.00
700 1891 2213 1528 1877.33
720 1271 1615 1479 1455.00
930 1206 1335 1615 1385.33
1000 1531 2032 2790 2117.67
1300 1926 1393 1191 1503.33
*) mean useful daily temperatures > 5°C
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