
 

Romanian Journal of Grassland and Forage Crops 2014(10)                                                      75 

 

PLANTS HEIGHS DYNAMICS OF MEDICAGO SATIVA L. 
 

STAVARACHE M.
*
, SAMUIL C.

*
,  

POPOVICI I. C.
*
, VÎNTU V.

* 

 
* University of Agricultural Sciences and Veterinary Medicine, Iaşi 

* Coordinator 

 

Abstract 

 
The research conducted during March-June 2014, on the Ezăreni farm, Iasi 

(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 (v1-early bud, v2-mid bud, v3-late bud; v4-early bloom, 
v5-10% bloom and v6-full bloom) on the plants heighs dynamics. That results 

obtained showed that between growth stage at harvest and plant height is a positive 

correlation, yield increases with the number of time required to reach early bud - 
full bloom stages and 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. 
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INTRODUCTION 
 

Worldwide and Romanian 

agricultural ecosystems are 

subjected to climatic changes over 

the past years. Prolonged periods 

with high temperatures and 

drought occur more frequently in 

the past years, which, in the 

absence of precipitations put a 

high stress on the majority of 

crops. Alfalfa is one of the crops 

that adapts quite good to drought 

conditions, with high quality and 

productive potential, directly 

dependent on soil conditions, 

climatic conditions and cropping 

technology used. 

For the efficiency of water 

usage, but also for obtaining high 

biomass yields, in the pedoclimatic 

conditions in the north-east of 

Romania, the factor that must be 

controlled with attention is the 

plant growth stage at harvest. 

Harvesting alfalfa at early growth 

stages can lead to low yields and 

plant energy depletion due to 

insufficient nutrients accumulation 

within the crown. On the other 

hand, delaying too much the 

harvesting of plants can result in 

lower quality of the forage and a 

high consumption of soil water 

(CHEN J., et al, 2012; AVCI M.A. 

et al, 2013; HAMD ALLA W.A. et 

al., 2013). 

This research proposes to 

analyze the effect of cutting date 

on alflafa plants heighs dynamics, 

in the conditions of NE Romania, 

as well to establish the correlation 
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between plants heighs with temperature and precipitation. 

 
 

MATERIAL AND METHOD 

 

The research was 

conducted during March-June 

2014, on the Ezăreni farm (47°05'-

47°10' North latitude and 27°28'-

27°33' East longitude), farm 

belonging to the University of 

Agricultural Sciences and 

Veterinary Medicine Iaşi. The soil 

from the region is a cambic 

chernozem characterized by the 

indicators presented in table 1.

 
Table 1  

Physico-chemical characteristics of the soil on Ezareni Farm  

 

Horizon 
Clay 

(<0.002) 
pH 

Humus 

(%) 

N 

total 

(%) 

Nitrogen 

index  

IN 

P-Al 

(ppm) 

K 

mobile 

(ppm) 

Ca 

exch. 

(me) 

Ap 0-20 cm 41.8 6.68 2.24 0.178 2,19 26.00 242 15.21 

Atp 20-28 

cm 
38.8 6.78 2.40 0.149 

2,35 
10.43 178 15.38 

 

The research followed, in 

alfalfa (Medicago sativa L.), in the 

fifth year of vegetation, the 

influence of alfalfa growth stage at 

harvest on the plants highs 

dynamics. Were calculated: daily 

growth rate at each cut, and the 

amount of heat (ºC) and 

accumulated rainfall for each cut 

and growth rate for each mm of 

precipitation. 

The experiment was 

monofactorial, arranged in 

randomized plots in three 

replications, which have a 10 m
2
 

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 

(v4), 10% bloom (v5) and full 

bloom (v6), 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 same plants 

from each plot in succesive dates, 

were made throughout the growing 

season.  

The biological material 

used was represented by Sandra 

alfalfa variety (F 660-94) 

registered in 2003 to I.N.C.D.A. 

Fundulea (Schitea Maria and 

Martura T., 2004).  

The results were 

interpreted statistically by analysis 

of variance and calculation of least 

square difference (LSD). Also, 

were established correlations 

equations (quadratic regression 

and significance) between: the 

growth stages and the plant height; 
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the accumulated rainfall (mm) and 

the plant height throughout the 

growing season; the amount of 

heat accumulated (ºC) and the 

plant height throughout the 

growing season. 
RESULTS AND DISCUSSION 
 

Growth stage at harvest 

was the factor that caused the 

biggest differences in terms of 

plant height. Differences between 

the control variant, harvested in 

early bud stage (v1) and the variant 

with the highest plant height (v6, 

harvested at full flowering) were 

from 11.0 to 26.5 cm. Recorded 

height differences compared to the 

control (v1) at the 5 growth stages 

had a positive statistical insurance, 

except the second cut v2 variant , 

where the difference was not 

significant and v2 and v3 variants 

at fourth cut where the differences 

were highly significant negative 

(table 2). 
 

Table 2 

The influence of growth stage at harvest on alfalfa plants height 
 

Growth stage at harvest 
Plants height (cm) 

First cut Second cut Third cut Fourth cut 

v1- early bud (control) 44,6Mt 40,9Mt 44,5Mt 29,4Mt 

v2- mid bud 50,1** 41,4 45,8** 19,7ºº 

v3- late bud 64,0** 46,4** 45,9** 15,6ºº 

v4- early bloom 69,5** 47,2** 46,1** - 

v5- 10% bloom 70,9** 54,3** 45,6** - 

v6- full bloom 71,1** 55,6** 45,6** - 

LSD 
0.05 1,5 1,8 0,8 0,5 

0.01 2,2 2,6 1,1 0,7 
 

Figures 1, 2, 3, 4, 5 and 6 

shows the dynamics of plant 

height based on the 6 growth 

stages at harvest. It is observed in 

all 6 cases, the number of cut was 

influenced by growth stage at 

harvest. Thus, with the late 

harvest, the number of cuts it was 

reduced. Plant height at the time of 

cut was influenced by the amount 

of precipitation accumulated 

during regeneration of alfalfa 

plants at early bud - late bud 

stages.
 

  
Figure 1. Plant height dynamics, when alfalfa was harvested at early bud (v1) 
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Figure 2. Plant height dynamics, when alfalfa was harvested at mid bud (v2) 

 

 
Figure 3.  Plant height dynamics, when alfalfa was harvested at late bud (v3) 

 

 
Figure 4. Plant height dynamics, when alfalfa was harvested at early bloom (v4) 
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Figure 5. Plant height dynamics, when alfalfa was harvested at 10% bloom (v5) 
 

Figure 6. Plant height dynamics, when alfalfa was harvested at full bloom (v

 

If the harvest was made at the 

early flowering - late flowering 

stages, plant height at the cut was 

influenced more by the number 

of cut. Number of days for 

completion of the six growth 

stages increases with the number 

of cut. Thus, the first cut required 

23 days, second cut 40 days and 

third cut 59 days (figure 7.). 

Regardless of the number of cut 

or alfalfa growt stage at harvest, 

between accumulated rainfall and 

plant height is a positive 

correlation, highly significant 

(figure 8.) but there is no 

correlation between plant height 

and the amount of heat 

accumulated (figure 9.). The 

same conclusion also reached 

SirAlkhatem M. and Gabr S.A., 

2014; FARISSI M. et al, 2014. 
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Figure 7. Correlations between the growth stage at harvest and alfalfa 

height at harvest 
 

 
Figure 8. Correlations between the accumulated rainfall and alfalfa height 

 

 
Figure 9. Correlations between the amount of heat accumulated and alfalfa 

height 
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At the first three cuts, in 

which case the yields were 

obtained for the six growth 

stages the daily growth rate was 

between 0.76-1.20 cm·day
-1

 and 

0.28-1.03 cm·mm
-1

 accumulated 

rainfall (table 3.). During the 

growing season accumulated 

rainfall are better exploited in hot 

weather conditions. Thus, at the 

first cut the growth rate was only 

0.28-0.32 cm·mm
-1

, due to low 

temperatures at the beginning of 

the growing season. At the 

second cut was more effective 

exploitation of water (growth rate 

of 0.31-0.47 cm·mm
-1

) even 

though rainfall was lower, the 

amount of heat was much 

greater. Similar results were 

reached by other authors, such as 

Rimi F. et al., 2010; Butler M. 

and Simmons R., 2013; Geleti D. 

et al, 2014. 
 

Table 3 

Influence of growth stage at harvest on the alfalfa growth rate 
 

 First cut Second cut 

plants 

height 

(cm) 

growth rate
1
 plants 

height 

(cm) 

growth rate
1
 

(cm·day
-1

) (cm·mm
-1

) (cm·day
-1

) (cm·mm
-1

) 

v1 (control) 44.6C 0.99C 0.32C 40.9C 1.11C 0.32C 

v2 50.1** 1.02 0.32 41.4 0.88ºº 0.31 

v3 64.0** 1.19** 0.34* 46.4** 1.03ºº 0.43** 

v4 69.5** 1.20** 0.33 47.2** 0.96ºº 0.39** 

v5 70.9** 1.11** 0.29º 54.3** 1.09 0.47** 

v6 71.1** 1.05* 0.28º 55.6** 1.03ºº 0.38** 

LSD 0.05 1.5 0.04 0.02 1.8 0.03 0.03 

LSD 0.01 2.2 0.06 0.03 2.6 0.04 0.04 
 

 Third cut Fourth cut 

plants 

height 

(cm) 

growth rate
1
 plants 

height 

(cm) 

growth rate
1
 

(cm·day
-1

) (cm·mm
-1

) (cm·day
-1

) (cm·mm
-1

) 

v1 (control) 44.5C 1.08C 0.35C 29.4C 0.77C 0.92C 

v2 45.8** 1.20** 0.43** 19.7ºº 0.52 0.70ºº 

v3 45.9** 0.93ºº 0.38** 15.6ºº 0.46 0.66ºº 

v4 46.1** 0.98ºº 0.80** - - - 

v5 45.6** 0.97ºº 0.63** - - - 

v6 45.6** 0.76ºº 1.03** - - - 

LSD 0.05 0,8 0,02 0,03 0,5 0,03 0,02 

LSD 0.01 1,1 0,03 0,04 0,7 0,04 0,03 
1 - growth rate calculated according to number of days and amount of precipitation for each harvest 
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CONCLUSIONS 
At Medicago sativa L. 

crop, the number of cut was 

influenced by growth stage at 

harvest, but, with the late harvest, 

the number of cuts it was 

reduced; plant height at the time 

of cut was influenced by the 

amount of precipitation 

accumulated during regeneration 

of alfalfa plants at early bud - 

late bud stages, but, if the harvest 

was made at the early flowering - 

late flowering stages, plant 

height at the cut was influenced 

more by the number of cut. 

Regardless of the number of cut 

or alfalfa growt stage at harvest, 

between accumulated rainfall and 

plant height is a positive 

correlation, highly significant but 

there is no correlation between 

plant height and the amount of 

heat accumulated. 

Between growth stage at 

harvest and plant height is a 

positive correlation, plants height 

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.
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