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Abstract

The research conducted during March-June 2011, on the Ezdreni farm, lasi
(47°05'-47°10" North latitude and 27°28'-27°33" East longitude), followed, in
alfalfa (Medicago sativa L.), in the second year of vegetation, the influence of
alfalfa growth stage at harvest (early bud, mid bud, late bud; early bloom, 10%
bloom and full bloom) on the plants height dynamics. The results show that the
plant height is influenced, if harvested at early bud - bud late, by the accumulated
rainfall during the plant regeneration and if harvest at early bloom - full bloom,
by the number of harvest. Between growth stage at harvest and plant height is a
positive correlation, the time required to reach early bud - cutting number
influences full bloom stages.
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INTRODUCTION

Climate changes in recent
years are more noticeable in
global and
agriculture. Long periods with
high temperatures and lack of

Romanian

rain are more frequent in recent
years. In these conditions and
lack of irrigation, options in the
crops that can be profitable, are
more limited.

Lucerne is one of the
crops most  adapted to
conditions of moisture deficit. It
forms small leaves covered with

fine hairs, rate of transpiration
and plant growth are
significantly reduced, lower floor
leaves fall and side shoots stops

their growth. As a result,

transpiration, respiration,
protein synthesis and
accumulation of reserve

substances decrease in intensity
(Lupascu M., 2004). These
adaptations are just enough to
get beyond these periods of
stress. High productions require
high amounts of water because

Romanian Journal of Grasslands and Forage Crops (2012) 5 69


mailto:mihaistavarache@uaiasi.ro

The dynamics of alfalfa height influenced by growth stage at harvest

alfalfa is a high water-consuming
plant. To produce one unit of dry
matter, in Romania conditions,
alfalfa consumes 700-900 units
of water in irrigated cropping
and 500-600 wunits in non-
irrigated cropping. Due to high
temperatures during summer
(second and third cut) water
consumption is higher than in
the beginning of growing season
(Moga l. et al., 1996).

The largest volume of
water is extracted by alfalfa crop
from soil by upper fourth root
zones, the depth interval is
varying between 30 cm in
irrigated crops and 90 cm in non
irrigated crops (Orloff S. B. et al,,
1997).

Too much heat correlated
with lack of rainfall adversely
affects crop of alfalfa. Thus, at

MATERIAL AND METHOD

The research was
conducted during March-June
2011, on the Ezareni farm
(47°05'-47°10" North latitude
and 27°28'-27°33' East
longitude), farm belonging to

temperatures above 35 ° C, and
insufficient ~ moisture  (non
irrigated crop), alfalfa plants
slows or turn off its growth. High
temperatures during the
formation of new  shoots
overlapping (time to renew the
secondary roots) reduce plant
longevity (Lupascu M., 2004).
Plant height and growth
rate are two  important
indicators of  productivity
directly correlated with dry
matter production. They vary
depending on the particular
cultivar, inoculation of seeds,
fertilizers, soil conditions, but
the growth stage when alfalfa is
harvested, the number cut, and
the heat accumulated rainfall are
key factors (Sengul S., 2002;

Novoa D.M et al, 2010).

the University of Agricultural
Sciences and
Medicine lasi. The soil from the
region is a cambic chernozem
characterized by the indicators
presented in table 1.

Veterinary
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Table 1
Physico-chemical characteristics of the soil
Horizon Clay pH Humus | N total P-Al K mobile | Ca exch.
(<0.002) (%) (%) (ppm) | (ppm) (me)
Ap 0-20 cm 41.8 6.68 2.24 0.178 26.00 242 15.21
?rtr? 20-28 38.8 6.78 2.40 0.149 10.43 178 15.38
The research followed, in succesive dates, were made

alfalfa (Medicago sativa L.), in
the second year of vegetation,
the influence of alfalfa growth
stage at harvest on the plants
height dynamics. We calculated
the following: daily growth rate
at each cut, and the amount of
heat (2C) and
rainfall for each cut and growth
rate for each mm  of

accumulated

precipitation.
The experiment was
monofactorial, arranged  in

randomized plots in three
replications, which have a 10 m?
harvesting area (2m x 5m). The
studied factor had six
graduations, represented by the
growth stage at harvest: early
bud (v1), mid bud (v2), late bud
(v3); early bloom (vi), 10%
bloom (vs) and full bloom (vs),
growth stage described by
(Barnes R.F., 2007; Mueller S.C.
and Teuber L.R., 2007).

In order to demonstrate
the dynamics of plant height,
measurements of the
plants each plot in

same
from

throughout the growing season.

The biological
used was represented by Sandra
alfalfa variety (F 660-94)
registered in 2003 to LN.C.D.A.
Fundulea (Schitea Maria and
Martura T., 2004).

The results
interpreted  statistically by
analysis of variance and

material

were

calculation of least square
difference (LSD). Also, were
established correlations

equations (quadratic regression
and significance) between: the
growth stages and the plant
height; the accumulated rainfall
(mm) and the plant height at
first, second and third cut; the
amount of heat accumulated (2C)
and the plant height at first,
second and third cut; the
accumulated rainfall (mm) and
the plant height throughout the
growing season; the amount of
heat accumulated (2C) and the
plant height throughout the
growing season.
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RESULTS AND DISCUSSION

Analysis of data obtained
that plant height
increasingly higher during plant
development with tendency of
stabilization with early
flowering. Time of harvest had a
significant
The same conclusion also
reached Layug D.V. et al, 1996;
Johnson D.W. et al, 2006.

In figures 1, 2, 3,4, 5and 6
presented plant height
dynamics based on six growth

show is

influence.

positive

is

stages at harvest. It is apparent
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in all six cases; the number of
cuttings is influenced by time of
harvest. Thus, with harvest delay
the number of cuttings is
reduced. Plant height at harvest
is influenced, if harvested at
early bud - bud late, by the
accumulated rainfall during the
regeneration of alfalfa plants. If
harvesting at early bloom - full
the of
influences height

number cut
plant

harvest more.

bloom,
at

First cut - 47 days, 98 mm, 494 °C;
cut - 39 days, 44 mm, 773 °C;
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Third cut - 38 days, 90 mm, 832 °C;
Fourth cut - 46 days, 49 mm, 1010 °C.

o2}
S

o
=}

N
=)

/

/ 47.1

Vin
W AL

n w
o S
——

Plants height (cm), Precipitations (mm), Temperatures (°C)

=)

AN

o

/

A

/ 41.0
Fﬁ\——’/‘/\ -

P ></,—\_,7<_/ =

0 10 20 30 40 50 60 70 80

90 100

Number of days since regeneration

110 120 130 140 150 160 170 180 190 200

Fig. 1 Plant height dynamics, when alfalfa was harvested at early bud (v1)
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First cut - 52 days, 111 mm, 594 °C;
Second cut - 48 days, 94 mm, 978 °C;
Third cut - 35 days, 62 mm, 802 °C;
Fourth cut - 44 days, 19 mm, 941 °C.
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Fig. 2. Plant height dynamics, when alfalfa was harvested at mid bud (v2)
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First cut - 58 days, 115 mm, 668 °C;
Second cut - 44 days, 94 mm, 913 °C;
Third cut - 43 days, 69 mm, 980 °C;
Fourth cut - 40 days, 6 mm, 833 °C.
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Fig. 3. Plant height dynamics, when alfalfa was harvested at late bud (v3)
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Fig. 4. Plant height dynamics, when alfalfa was harvested at early bloom
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First cut- 68 days, 120 mm, 808 °C;
Second cut - 46 days, 99 mm, 974 °C;
Third cut - 56 days, 62 mm, 1262 °C.
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Fig. 5. Plant height dynamics, when alfalfa was harvested at 10% bloom
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Fig. 6. Plant height dynamics, when alfalfa was harvested at full bloom
(Ve)

Between growth stage at conclusion also reached Pecetti

harvest and plant height is a
positive (figure
7.a,b,c), except the fourth cut
where production was obtained
only when harvest at the early
bud - late bud. In this case the
trend was negative due to lack of
rainfall (figure 7.d). The same

correlation

74

L.etal, 2001; Rimi F. et al, 2010.

Number of days for
completion of the six growth
stages increases with the

number of cut. Thus, the first cut
required 25 days, second cut 36
days and third cut 60 days
(figure 7.a,b,c).
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Fig. 7. Correlations between the growth stage at harvest and alfalfa
height at harvest
(a - first cut; b - second cut; c - third cut; d - fourth cut)

Although the
accumulated rainfall during the
vegetation period (April-

September) was 342.8 mm, 5.3
mm higher than the multiannual
average, water was not evenly
distributed, with periods of
moisture deficiency and amount
accumulated heat was close to
that of a normal year in terms of
climate.

The analysis of figure 8.q,
we see that plant height is
positively  correlated  (very
significant) with the amount of
accumulated temperature, only
at the first cut, when rainfall was
sufficient and the height
depends on the amount of heat.
Although the overall trend is
positive, between the amount of
heat gained and plant height is

no correlation (figure 8.b). In
these conditions, rainfall
becomes restrictive factor. The

high
insufficient

combination of
temperatures
rainfall negatively influenced
plant height at second and third
cut (figure 8,¢).

Regardless of the number
of cut or alfalfa growth stage at

and

harvest, between accumulated
rainfall and plant height is a
positive highly
significant (figure 8.d).

At first three cuts (where
yields were obtained in all six
growth stages) daily growth rate
ranged from 0.64 -1.68 cm-day-!
or 0.48-1.09 cm-mm-1(table 2).

Rainfall is better used in
conditions of sufficient heat.
Thus, the first cut the growth

correlation,
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rate was only 0.48-0.69 cm-mm-
1, due to low temperatures at the
beginning of vegetation. At the
second cut was more efficient
water use (growth rate of 1.01-
1.36 cm'mm1) even though

CONCLUSIONS

The alfalfa crop with
delayed harvest reduces the
number of cuts made.

The plant height at
harvest is influenced, if
harvested at early bud - bud late,
by the
during the plant regeneration
and if harvest at early bloom -
full bloom, by the number of
harvest.

Between growth stage at
harvest and plant height is a
positive

accumulated rainfall

correlation,  yield
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rainfall was less; amount of heat
was much higher. Similar results
were reached Altinok S. and
Karakaya A., 2002; Johnson D.W.
etal, 2006.

increases with the number of
time required to reach early bud
- full bloom stages.

Under these conditions,
temperature affects plant height
only at the first cut when were
sufficient precipitation but low

temperatures, after which
rainfall becomes limiting factor
in terms of sufficient
temperatures.

Alfalfa it better use the
rainfall in conditions of sufficient
heat.
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Fig. 8. Correlations between the amount of heat accumulated (2C)
and alfalfa height at harvest (a - for the first 3 cuts; b - regardless of cut)
and correlations between the accumulated rainfall (mm)
and alfalfa height at harvest (c - for the first 3 cuts; d - regardless of cut;)
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Table 2
Influence of growth stage at harvest on the alfalfa growth rate
First cut Second cut
Experimental | plants growth rate* plants growth rate*
plot height (cm'mm- | height | (cm-day | (cm-mmr
@y [Ty | em |y 0
v1 (control) 47.50 1.01 0.48 46.92 1.20 1.06
V2 53.67** 1.03 0.48 | 48.42* 1.01¢9¢ 0.52**
V3 70.92%* 1.22%* 0.61** | 54.08** 1.23 0.58**
\Z 81.58** 1.26%* 0.68** | 57.83** 1.41%* 0.62**
Vs 84.42** 1.24** 0.70** | 66.33** 1.44** 0.67**
Ve 84.25** 1.17** 0.69** | 67.83** 1.36%* 0.65**
LSD 0.05 1.16 0.04 0.04 2.35 0.06 0.06
LSD 0.01 1.63 0.06 0.06 3.32 0.08 0.08
Third cut Fourth cut
Experimental | plants growth rate* plants growth rate*
plot height (cm'mm- | height | (cm-day- | (cm'mmr
(cm) | VI e | )
v1 (control) 57.00 1.50 0.64 41.00 0.89 0.83
V2 58.67** 1.68** 0.95** | 27.42¢9° 0.6299 1.46**
V3 60.33** 1.402¢ 0.88** | 21.752¢ 0.549¢ 3.67**
\'Z1 61.58** 1.189¢ 0.92** - - -
Vs 63.58** 1.140¢ 1.02** - - -
Ve 63.58** 1.01¢9¢ 1.09** - - -
LSD 0.05 0.81 0.04 0.04 1.35 0.08 0.20
LSD 0.01 1.15 0.06 0.06 2.47 0.15 0.37

for each cut

*- growth rate calculated according to number of days and amount of precipitation
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