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In order to see the effects of cutting on the forage dynamics of alfalfa to which urea was
added instead of Rhizobium meliloti, this study was conducted in one year.

A randomised full block design was used to conduct the trials. Four treatments were
carried out with different doses of urea in experimental plots of 3 m by 1 m: a dose of
30g/plot; a dose of 40g/plot, a dose of 50g/plot and a last dose of 60g/plot. In addition
to these treatments, there is the control which is alfalfa whose seeds have been
inoculated.

Forage production has fluctuated over the course of ten cuts done. The results are as
follows : dose 1, the minimum obtained is 1597.71 kg DM /ha obtained in section 1 and
the maximum is 2704 kg DM /ha obtained in section 5 ; dose 2, the minimum is 1943.97
kg DM/ha obtained in section 1 and the maximum is 3394.8 kg DM/ha in section 5 ; dose
3, the minimum obtained is 2424.00 kg DM /ha obtained in section 8 and the maximum is
4255.97 kg DM/ha in section 3; dose 4, the minimum is 2288.00 kg DM /ha in section 8
and the maximum is 4501.01 kg DM/ha in section 1. For the control, the minimum dry
biomass obtained is 1549.00 kg DM/ha obtained in section 3 and the maximum is
2719.01 kg DM/ha obtained in section 3. In every cut, leaf/stem ratio was superior to
0.5. The results of this work show that cutting has a strong impact on alfalfa forage
production. After this, alfalfa yield producted in this study is better than natural forage
yield production, it means that alfalfa can be a solution for animal feed to face forage
problems.

Cutting Effect, Forage Dynamics, Urea, Alfalfa, Rhizobium Meliloti

1. INTRODUCTION

The feeding of domestic ruminants during the dry season of the year is faced
with enormous qualitative and quantitative difficulties in the Sahelian zone
Zoungrana (2010), an area where fodder production is totally dependent on rainfall,
this natural fodder production can barely ensure the maintenance of the animals
(Yanra 2006).
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Faced with this situation, which has a strong impact on the zootechnical
productivity of herds, various alternatives are being put on the table to overcome it.
Among these, one of the most common is fodder cultivation. These forage plants
would certainly contribute to forage autonomy but also guarantee the availability of
quality fodder at all times for the herd.

Among the multitude of forage plants, one stands out in particular for its
multiple qualities: alfalfa (Medicago sativa). Adapted to various agro-climatic
conditions Annicchiarico et al. (2010), alfalfa is a very nutritious fodder because it
is rich in protein (Geren and al., 2009), all associated with a good forage yield per
hectare and ease of crop establishment Cacan & Kokten (2023). But one of the
limitations of the plant is the need for inoculation with Rhizobium meliloti (a
symbiotic bacterium specific to alfalfa) when it is first planted on soil that has never
carried it. This is why this study set out to see the dynamics of forage yield by
growing alfalfa without Rhizobium meliloti, but replacing it with urea.

2. MATERIALS AND METHODS

This study was conducted over a twelve-month period from October 2021 to
September 2022. The site where this study was carried out is located at the
experimental park of the Faculty of Agronomy of the Abdou Moumouni University
of Niamey, located at latitude 13° 30" North and longitude 2°08' East Yenikoye et al.
(1981).

The physico-chemical characteristics of the soil show that the soil has a sandy
fraction high at 77% with an average rate of fine particles which gives it a sandy
loam texture.The soil is slightly acidic with a pH of around 6.26 and a very low
content of organic carbon, total phosphorus and available nitrogen Ambouta et al.
(2020).

A complete randomized block system has been adopted. Thus, three blocks
have been designed. Each block has 5 X 3 plots corresponding to the different
treatments of the experiment and the control. Each treatment was repeated three
times per block and each block repeated 3 times, resulting in a total of nine
replicates per treatment and 45 plots in total. On each plot, a dose of 6 kg of bottom
fertiliser, consisting of small ruminant manure, is applied before sowing. Sowing is
done in rows at a rate of 10g of alfalfa seed per row (4 rows per plot, spaced 20cm
apart) or 40g of seed per plot. At the end, after the cutting, which took place every
thirty days, the weights of the plants, leaves and the completely stripped stem were
determined using an electronic scale with a capacity of 400g. The water is provided
in such a way that the plants do not have any water stress. First, a deep watering is
done twice a week followed by two superficial waterings.

3. RESULTS AND DISCUSSION
3.1. RESULTS

At the end of the experiment, 10 cuts were made over 12 months of cultivation.
Statistically significant variations were found between different cuts within the
same treatment. Table 1, Table 2, Table 3, Table 4 and Table 5 give the forage yields
and their dynamics as a function of the cuts and in the order from dose 1 to dose 4
and ending with the control.
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Table 1
Table 1 Vegetative Parameters and Forage Dynamics of Alfalfa of Rate 1 as a Function of Cuts
Foot Stem Leaf Tillers Height Yield (Kg Ratio
weight weight weight cm DM/ha

c2 18,851,334 11, 1+1 24ab 7, 75+1 422 21,35+#1, 67+8,55P 1781,99+384 0,8+0,0
abed 472b 623b 6ab

c4 13, 25+8 48 8+5,38P 5,25£3,34> 31, 4-+3 6 60,4545, 1783,99 0,660,
52b 378,272b 14ab

c6 15, 05+4- 75 8,9+3,36b 6, 15+2 072 15,453, 49,35x12 1655,99+612 0,71%0,
61a ,90¢ ,822 262b

c8 159+4,45bc  8,8+3,13b 7, 55+2 832 15,156, 55,5%13, 1743,94+526 0,94%0,
74a 94c ,952b 46b

cl  14,6%572bc  8,65+3,92b  595%2,62b  19,15+2, 54,2%8,3 1937,51+#230 0,79%0,
0 E 93ab 9¢c ,400 11ab

The elements in columns, accompanied in power by the same letters, are
statistically not different (P<0.05 according to the Tukey test); c = section; g = gram,
cm = centimetre; kg DM /ha = kilogram of dry matter per hectare; ratio = leaf to stem
ratio.

Observation of this table shows that the weight of the plants, as well as that of
the stems and leaves (the three being strongly related) varied greatly over the ten
cuts made to alfalfa. The maximum weights for these vegetative parameters were
obtained at the 5th cut with 31.4g; 18.35g; 12.5g while the minimums are obtained
at the 7th cut with 7.2g in order; 4.15 g; 3.05g in the order of appearance in the table
above. The number of tillers per main alfalfa plant also varied greatly and irregularly
throughout the production cycle. For this parameter, the maximum number of tillers
is obtained at the 5th cut with 32.4 tillers and the minimum at the 8th cut with 15.15
tillers per plant. In terms of the height of the plants at cutting, cut 5 with 88.3 cm in
height is the maximum obtained while the 6th cut gave the smallest height with
49.35 cm. At this level too, there is a significant variation in height depending on the
alfalfa cuts. As for the forage dry matter harvested, there is also a strong disparity
between the cuts. The largest harvest is made at the 5th cut for a dry fodder biomass
0of 2704.08 kg DM /ha on average while the lowest forage yield is obtained at the 1st
cut with 1597.71 kg DM /ha. The best leaf to stem ratio appears at the 8th cut (0.94)
and the lowest at the 9th cut (0.58).

Table 2

Table 2 Vegetative Parameters and Forage Dynamics of Alfalfa of Rate 2 as a Function of Cuts

Foot Stem Leaf Tillers Height Yield (Kg Ratio
weight weight weight cm DM/ha
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c2 11,3+1,78>  555+1,88>  575+0,94> 17,2+4,0 83,2%6,60 2399,9+435, 0,87+04
7ab a 7(0ab 0a

c4  18,5+3,452 7,1+£2,4720  11,4+11,37 24,056, 93,3x10,6 2944,08+25 0,640,
a 77¢ 9d 0,38dc 12a

c6 1595+2,94  6,4+2,23ab 9,55+1,232  16,35%2, 62,75%6,1  2247,98+45 0,69+0,
ab 68ab 1c 5,10ab 16a

c8 16,32+2,96 7,23%1,792b  8,9+2,38ab 17,3243, 70,5+16,0 2246,45+45 0,51+0,
ab 85ab 1c 1,193b 31b

cl 19,4+6,682  8,1+3,70ab  11,3+3,37a  18,4+3,3 49,5+12,1 2401,97+83 0,720,
0 7b 2ab 5,06ab 262

The elements in columns, accompanied in power by the same letters, are
statistically not different (P<0.05 according to the Tukey test); c = section; g = gram,
cm = centimetre; kg DM/ha = kilogram of dry matter per hectare; ratio = leaf to stem
ratio.

This table shows that the various vegetative parameters have fluctuated a lot
during the alfalfa production cycle. Thus, we notice that the weight of the feet varies
from 20.58 g obtained at the first cut to 11.3 g, the minimum value obtained with
the 2nd cut. Thus the values of the stems and leaf weights followed. Regarding the
number of tillers, it also varied greatly, but without being linked to the variation in
the weight of the feet. Indeed, for the number of tills, the largest number is obtained
with the 4th cut (24.05 tills) while the smallest is at the level of the 1st cut (14.05
tills). The height of alfalfa at cutting also varied depending on the cut. This variation
was made without following those of the weight of the feet or the number of tillers.
The tallest plants are obtained at the 5th cut (96.4 cm) while the shortest plant is at
the level of the 3rd cut with a height of 41.4 cm. This variation is also visible in the
forage yield obtained by cutting and is not directly related to the previous
parameters. The 5th cut with the highest forage yield (3394.8 kg DM/ha) does not
have the best foot weight or the number of tillers (17.3 g and 19.5 tillers
respectively). Similarly, the smallest forage yield obtained with cut 1 (1943.97 kg
DM/ha) does not have the smallest of the foot weights and the number of tillers
(20.58 g; 14.05 tillers respectively). As for the forage quality of alfalfa, it appears at
the level of the 2nd cut with a lef to stem ratio of 0.87 while the lowest is obtained
at the 8th cut with a leaf to stem ratio of 0.51. Again, there is no direct link between
this ratio and forage yield or vegetative parameters.

Table 3

Table 3 Vegetative Parameters and Forage Dynamics of Alfalfa of Rate 3 as a Function of Cuts

Foot Stem Leaf Tillers Height Yield (Kg Ratio
weight weight weight cm DM/ha

c2 823#2,162 3,65%1,412b 4,58+1,482 31,653, 104,058, 4023,96+70 0,83%0,
514 96¢ 5,76de 13¢
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c4 7,051,392 4,15+0,98ab  2,9+0,782 16,5+4,7 44,75+4,7 2671,94+40  0,74+0,
Qa 4a 7a 34ab

c6  20,6%4,70b 12,4+3¢ 8,2+2,13b 22,1¥29 56,3+7,34 2808+329,2  0,59+0,
3c b 7ab 14ab

c8 19,7+#1,38>  12,6%1,58¢ 7,1£1,65b 19,15%2, 55,654+9,7 2424+539,1 0,86=0,
64abc 4ab 2a 20¢c

cl 3055+10,2 17,85+4,75 7,65+2,62b 18,3+3,3 65,748,39 2928+405,9 0,450,
0 Oc d 4ab bc 5b 21a

The elements accompanied in column by a power; of the same letters are not
statistically different (P<0.05 according to the Tukey test); c = cut; g = gram, cm =
centimeter; kg DM/ha = kilogram of dry matter per hectare; ratio = leaf/stem ratio.

This table also shows strong fluctuations in the different vegetative parameters
linked to forage production and the forage produced from one cut to another. We
notice the greatest weight of the plant (correlated with those of the stems and
leaves) appearing at the 10th cut while this cut has a number of tillers of 31.65; a
cutting height of 86.3 cm, a dry matter yield of 3633.59 kg DM /ha and a leaf to stem
ratio of 0.51 which is the lowest of the leaf to stem ratios out of all 10 cuts made
during the production cycle. Although having the best plant weight, this cut does not
have the greatest number of tillers (obtained at cut 3 with 36.95 tillers), nor the
highest plant height which appears at cut 2 with a 104.05 cm high and the smallest
at cut 4 with 44.75 cm. The same goes for the forage yield, the highest of which is
found at the level of cut 3 with 4255.96 kg DM /ha compared to 2424 kg DM /ha, the
lowest forage yield obtained with cut 8. Leaf to stem ratio which is visible at cut 8
with 0.86, although this presents the lowest forage yield.

Table 4 gives the forage production of rate 4 according to the cuts.
Table 4

Table 4 Vegetative Parameters and Forage Dynamics of Alfalfa of Rate 4 As a Function of Cuts

Foot Stem Leaf Tillers Height Yield (Kg Ratio
weight weight weight cm DM/ha

c2 20,47+12,6 12,47+7,94 8+4,67bc 31,0543, 101,949,5 4023,6+705, 0,670,
Qbed bc 51d de 79cd 44a

c4  26,1+12,24 14,75+6,98 11,04+5,77 17,54, 7 86,84+9,5 3447,6+513, 0,760,
de cd cd Oa 3c 32bc 3a

c6 14,9+2,12a 8,7+1,68ab 6,2+1,642>  22,1+3,0 58,2+7,33  2968,8+295, 0,74z0,
b 6¢ ab (07ab 24a
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c8 16,95%2,52 11+2,05bc 595+2,98a  24,15%#2, 56,05+6,5 2288+547,6 0,59%0,
abc b 64abc Qab 1ab 27a

cl 31,05x104 17,85+576 13,2#4,85¢  19,3%3,3  65,25+11, 2544%512,8 0,730,
0 6¢ d 4ab 52b 5b 3a

The elements accompanied in column by a power; of the same letters are not
statistically different (P<0.05 according to the Tukey test); c = cut; g = gram, cm =
centimeter; kg DM/ha = kilogram of dry matter per hectare; ratio = leaf/stem ratio.

In this table, cut 10 has the best foot weight (31.05g) while this cut does not
give the largest number of tillers which appears in the 3rd cut with 36.65 tillers is
found with a number of tillers of 19.3. The maximum height of the plants in dose 4
is obtained from the first cut with a height of 108.79 cm and the minimum appears
in section 5 with a height of 58.2 cm. However, it can be seen that cut 1 gave the best
forage yield (4501.52 kg DM/ha) while the lowest forage yield only appears at the
8th cut with a forage yield of 2288 kg DM/ha. Finally, as for the leaf to stem ratio, it
can be seen from the table that section 4 has the best ratio with 0.76 while section 3
has the lowest leaf to stem ratio (0.5) although it does not have the lowest forage
yield. All vegetative parameters varied irregularly between the different cuts, often
with strong fluctuations (for example, for the forage yield going from 4501.52 at the
1st cut to 2288 at the 8th cut). The table therefore does not allow a direct link to be
made between the vegetative parameters, the dry matter yield and the leaf to stem
ratio. Indeed, for a parameter considered, a section presenting a piece of data does
not present it in the same order for another parameter.

Table 5 below shows forage production by cut for the control.
Table 5

Table 5 Vegetative Parameters and Forage Dynamics of Control Alfalfa as a Function of Cuts

Foot Stem Leaf Tillers Height Yield (Kg Ratio
weight weight weight cm DM/ha

c2 7,65%#11,52  4,37+7,152 3,27+4,662 16 5+2,6 81 15489 1824,94+384 0,87+0,
abc 61ab

c4 17,8%2,13e 109+1 16bc  6,9+1,24bcd 314+76 60,45+7,6 2011,32+507 0,65+0,
1bc 6Zabc 14ab

c6 17 25#3,32  10,15%#2,11  7,1+2,01bcd 18 4+3,3 49,5+12,1 2272,31+x835 0,73+0,
bed 2abd ,06bcd 26ab

c8 159+44-5bc 8,8+3,13bcd 755+2 83b  15,25+2, 54,5#194 1757,65+596 0,940,
91a abc 5()ab 46b

cl 20%£2,64cd 12,15+#2,11  7,65+1,14> 18,3+3,3 65,7+8,39 2703,3+405, 0,62+0,
0 bed cd 4a d 95d 11a
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The elements accompanied in column by a power; of the same letters are not
statistically different (P<0.05 according to the Tukey test); ¢ = cut; g = gram, cm =
centimeter; kg DM/ha = kilogram of dry matter per hectare; ratio = leaf/stem ratio.

In this table, it can be seen that section 5 (with 29.45g) has the best foot weight,
the best number of tillers (32.4; (differences not significant with section 1 and 4);
P<0.05). As for the height of the plants at the cut, the first cut showed the tallest
plants with 88.84 cm and the shortest are obtained at cut 7 with 44.75 cm. Regarding
the forage yield, the best yield is obtained at the 1st cut with 2719.01 kg DM /ha and
the lowest with the 3rd cut which has a forage yield of 1549 kg DM/ha. In terms of
leaf to stem ratios, the best ratio is observed at section 8 with 0.94 and the lowest
with section 5 giving a leaf to stem ratio of 0.61. This table also does not allow a
direct link to be made between the different vegetative parameters during the 10
cuts carried out over the entire forage production cycle. Indeed, even if cut 1 gave
the best values in terms of plant weight, cutting height and forage yield (respectively
20.32g; 88.84g; 2719.01 kg DM/ha), it does not present the best values in terms of
the number of tillers and the leaf to stem ratio. But this is not homogeneous with all
cuts. This is the case, for example, of cut 2 which has the lowest foot weight (7.65g),
while in terms of the number of tills, the height at the cut, the forage yield and the
leaf to stem ratio, it does not have the lowest values (respectively 16.5 tills; 81.15
cm; 1824.94 kg DM /ha; 0.87).

During the 12 months of production that allowed 10 forage cuts to be made,
significant fluctuations in forage yield were observed. This is illustrated in Figure 1.
It shows this forage fluctuation for all 4 treatments and the control at the same time.

Figure 1

forage fluctuation

DM production in kg/ha
N
2
(=}

)—Rate 1 =—@=—Rate 2 Rate 3 =@=Rate4 ==@=Control

Figure 1 Forage Fluctuation for all 4 Treatments and the Control

Figure 1 shows a decrease in forage production over time, but this decrease was
uneven from one section to the next for all 4 doses and the control. Rate 4 gave the
best forage yield at the first cut with an average of 4496.05 kg DM /ha while rate 2
gave the lowest forage yield with 2704 kg DM/ha at the same cut. Of the 10 cuts
carried out, rate 1 was the one with the lowest forage yields over the entire
production cycle, with yields of 1488 and 1549 kg DM/ha respectively in the 2nd
and 3rd cuts. On the other hand, dose 4 is the one that has experienced the greatest
drop. Its production has increased from 4496.05 kg DM/ha at the first cut to 2672
kg DM/ha at the 4th cut. Rate 2 had the lowest forage yield at the first cut and
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increased its forage production to peak at the 5th cut when it produced 3394.80 kg
DM/ha. At the last cut of forage production, all rates had lower yields than the first
cut except for rate 1 where the yield which was 2704 kg DM/ha at the first cut
increased to 2928 kg DM /ha at the last cut.

Figure 2 relates the leaf to stem ratio of plants, which is a way of expressing the
forage quality of alfalfa, to the number of tillers per main alfalfa plant.

To read the figure, multiply the number of tillers by 10
Figure 2

3

2.454 2.472
25

2.063 214
1.75
1.
0.727 0702 B 0.663 B 0622 B 0719

rate 1 rate 2 rate 3 rate 4 control

]

W]

=

[y

=]

B number of tillers M |lef to stem ratio

Figure 2 Effect of the Number of Tillers on the Leaf to Stem Ratio

4. DISCUSSION

The number of cuts (ten cuts) of alfalfa carried out over the twelve months of
production could be greater if the frequency (30 days apart) of cutting was not
defined in advance. On the other hand, it must be taken into consideration that the
first cut took place more than two months after the alfalfa was established (80 days
after sowing). The heights obtained varied greatly from one cut to another during
the production cycle and from one dose to another. It should be noted that the
maximum heights obtained range from dose 4 (60g/plot) having received the
largest quantity of urea to dose 1 (30g/plot) having received the smallest quantity.
The maximum heights obtained are 108.79 cm; 104.15 cm; 96.40 cm; 88.84 cm; 88.3
cm respectively at the 1st cut for dose 4; at the 2nd cut for dose 3; at the 5th cut for
dose 2; at the 1st cut for the control and at the 5th cut for dose 1. This shows that
overall, urea acted on the height of alfalfa plants. Indeed, this fertilizer leads to a
perfect development of leaves, buds and stems in the development of a plant and is
the nutrient that influences yield the most, so it is considered the engine of plant
growth Gagno (2009). In this study, the minimum height obtained is 88.3 cm
obtained with dose 1 at the 5th cut, this height is higher than that obtained by
Gezahegn etal. (2022) on different alfalfa varieties with a maximum height of 79.40
cm, and also the height obtained by Yowook et al. (2022). with a maximum height
of 50.50 cm on different alfalfa varieties grown in climatic conditions of the Korea
south. However, the minimum height obtained in this study being 41.4 cm with dose
2 at the 3rd cut is lower than the minimum height of 64.2 cm obtained in the same
study by Gezahegn et al. (2022). These results are lower than those obtained by
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Tewodros et al. (2012), who obtained a maximum height of alfalfa plants of 127.2
cm, as well as the minimum height obtained by the latter, which is well above those
obtained in this study (83.7 cm 41.4 cm in this study). The number of tillers also
contributes to the forage yield of alfalfa. Indeed, the importance of the number of
tillers per alfalfa plant is decisive in the forage yield. The results of this study show
that the number of tillers influenced forage yield. In terms of dose, the highest
number of tillers is obtained at the 5th cut with 32.4 tillers corresponding to the best
forage yield of 2704.08 kg DM/ha. Similarly, at dose 4 and control, the greatest
number of tillers was obtained at section 5 and for control 4 with 32.4 tillers. In a
study on the effectiveness of alfalfa in producing nodules following the application
of nitrogen fertilizer, Oliveira (2022) obtained a maximum number of tillers of 53
per alfalfa plant and a minimum number of 44 tillers per plant Wladecir et al.
(2014). This higher number of tillers than that obtained in this study can be
explained by the fact that the non-inoculation of alfalfa affects the development and
forage yield of the plant. On the other hand, the forage yield obtained by Oliveira
(2022) is lower than the yields obtained in this study. The maximum obtained in
their study is 2720 kg DM /ha while in this study the maximum obtained is 4255 kg
DM/ha, obtained with dose 4 at the 3rd cut. Ibriz et al. (2004) reported that the
application of nitrogen to alfalfa in the absence of any inoculation with
Sinorhizobium, positively improves the above-ground biomass of the different
alfalfa genotypes. These yields obtained in this study are everywhere higher than
the natural forage yield in the Sahel zone, which is less than one tonne of dry matter
per hectare. These yields are also higher than those of the main forage cowpea
varieties grown in Niger such as TN256-87 (1425kg/ha) and IN92E-26 (1226
kg/ha) Ousseina (2020), Ado (2014) which has good forage aptitude with a haulm
yield of 1174 kg/ha. Indeed, the urea added to alfalfa boosts leaf yield and plant
growth, combined with the number of tillers to obtain high forage yields. Mekuanint
etal. (2015), obtained significant differences on vegetative parameters, forage yield
and leaf/stem ratio according to cuts on different alfalfa varieties. The maximum
ratio they had is 1.3 and the minimum is 0.4 obtained. Overall, it can be said that in
both studies, the forage quality of alfalfa, physically assessed on the basis of the
leaf/stem ratio, is more or less the same. Alfalfa in this study had dry grassland yield
within the range reported in the literature, even under drought and adverse
environmental conditions. During the first year of vegetation, under severe drought
conditions, Maria (2007) reported that average yield values for alfalfa are 3 t/ha DM.
Logging cycles had a significant effect on total biomass yield, in agreement with the
discovery of Julier & Huyghe (1997). The study by Neal et al. (2006) found that the
cutting interval, which has a direct impact on maturity, had a stronger influence on
grassland yield and quality, which is consistent with this study. But in this study,
neither the felling nor the seasons drastically reduced forage productivity. In fact, in
a forage plant, yield and survival are the best measures of adaptation to cultural and
environmental conditions. The study of the distribution of production over one or
more years, and of the ability to produce at different periods may be additional
information Jones & Walker (1983). The variation in forage yield with cuts showed
that when yield is high, the leaf-to-stem ratio decreases. On the other hand, when
the yield decreased, the leaf/stem ratio increased. Indeed, the proportion of the
stems weighs heavily in determining forage yield. This is similar to the study by
Davodi et al. (2011) where it demonstrated that dry matter yield was negatively
correlated with the leaf-to-stem ratio.
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5. CONCLUSION

This study on the dynamics of alfalfa forage yield as a function of cuts showed
strong variations over the ten cuts carried out on alfalfa over the entire production
cycle. This fluctuation in yield was accompanied each time by variations in certain
vegetative parameters such as the number of tillers per plant and the height of the
plants at cutting. The forage yields obtained in this study show that alfalfa could be
an alternative to deal with the forage problem that the animals face. But we have to
know if this fluctuation in forage yield depending on the cuts cannot have
consequences on the nutritional value of the plant as well as the supply of urea ?

CONFLICT OF INTERESTS

None.

ACKNOWLEDGMENTS

None.

REFERENCES

Ado N. A, (2014). Analyse Technico-Economique de la Production De Quatre (4)
Variétés Fourrageéres De Niébé Dans La Station Agronomique de I'INRAN et
Evaluation de la Valeur Alimentaire De Ses Fanes. Mémoire de Master,
Faculté d'Agronomie, université Abdou Moumouni de Niamey, 54P.

Ambouta H. K., Guero Y., Abdou G. F., & Abarchi 1., (2020). Effect of Different Rate of
Bat Guano on Growth and Yield of Tomatoes (Lycopersicon esculentum Mill)
in Niamey, Niger. Journal of Experimental Agriculture International 42(3).
PP 34-46. https://doi.org/10.9734 /jeai/2020/v42i330482

Annicchiarico P., Pecetti L., Abdelguerfi A., Bouizgaren A., Carroni A.M., Hayek T.,
M'Hammadi B.M., & Mezni M., (2010). Adaptation of Landrace and Variety
Germplasm and Selection Strategies for Lucerne in the Mediterranean basin.
Field Crops Research 120, 283-291.
https://doi.org/10.1016/j.fcr.2010.11.003

Davodi M., Jafari A.A., Assadian C.G., & Ariapour D.A., (2011). Assessment of
Relationships Among Yield and Quality Traits in Alfalfa (Medicago sativa L.)
Under Dry Land Farming System, Hamadan, Iran. Jour. of Rangel. Sci., 1, 247-
254.

Gagno J., (2009). Impact Des Différentes Formes D'azote (Urée, NH 4+, NO3- ) sur la
Croissance Des Plants Et Sur Le Lessivage Des Engrais. Ressources
Naturelles Et Faune, Québec, 36.

Geren, H., Kir B., Demiroglu G. & Kavut Y.T., (2009). Effects of Different Soil Textures
on the Yield and Chemical Composition of Alfalfa (Medicago sativa L.)
Cultivars Under Mediterranean Climate Conditions. Asian Journal of
Chemistry, 21(7), 5517-5522.

Gezahegn M., Melkam A., Ararsa B., Dereje T., Mulisa F., Geberemariyam T. & Kedir
M., (2022). Dry Matter Yield and Nutritive Quality of Alfalfa (Medicago sativa
L.) Cultivars Grown In Sub-Humid Areas in Ethlopla Cogent Food &
Agriculture, 8 2154854.
https://doi.org/10.1080/23311932.2022. 2154854 1-12.

International Journal of Research - GRANTHAALAYAH 60


https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://doi.org/10.9734/jeai/2020/v42i330482
https://doi.org/10.9734/jeai/2020/v42i330482
https://doi.org/10.9734/jeai/2020/v42i330482
https://doi.org/10.9734/jeai/2020/v42i330482
https://doi.org/10.9734/jeai/2020/v42i330482
https://doi.org/10.1016/j.fcr.2010.11.003
https://doi.org/10.1016/j.fcr.2010.11.003
https://doi.org/10.1016/j.fcr.2010.11.003
https://doi.org/10.1016/j.fcr.2010.11.003
https://doi.org/10.1016/j.fcr.2010.11.003
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://doi.org/10.1080/23311932.2022.2154854,%201-12.
https://doi.org/10.1080/23311932.2022.2154854,%201-12.
https://doi.org/10.1080/23311932.2022.2154854,%201-12.
https://doi.org/10.1080/23311932.2022.2154854,%201-12.
https://doi.org/10.1080/23311932.2022.2154854,%201-12.

Ibrahim Barkire Ridouane, Ousseini Mahaman M. Mouctari, Ousseina Seydou Touré, and Chaibou Mahamadou

Ibriz M., Thami Alami 1., Zenasni L., Alfaiz C., & Benbella M., (2004). Production des
luzernes des Régions Présahariennes du Maroc en Conditions Salines.
Fourrages, 180, 527-540.

Jones R.J. & Walker B., (1983). Strategies for Evaluating Forage Plants. Genet Resour.
Forage Plants. (Mclvor & Bray, eds.) Csiro, 185-202.

Julier B., & Huyghe C., (1997). Effect of Growth and Cultivar on Alfalfa Digestibility
in a Multi Site Trial. Agron. 17, 481-489.
https://doi.org/10.1051/agro:19970905

Maria S., Paul V., Teodor M., Elena P., & Alexandrina D., (2007). New Romanian
Cultivars of Alfalfa Developed at Nardi Fundulea.

Mekuanint G., Ashenafi M. & Diriba G., (2015). Biomass yield Dynamics and
Nutritional Quality of Alfalfa (Medicago sativa) Cultivars at Debre Zeit,
Ethiopia. Journal of Agricultural Research and Development. 5(2).0120-
0127.

Neal P.M., Geoffrey E.B., Marvin H.H, Glenn ES, & Dan J]., (2006). Rate of Yield and
Quality Change in Alfalfa.

Oliveira L. B, Janam P., Yolanda L., Beatriz T. G., Ivone de B., Marcio F. R. Resende Jr.,
Patricio R. M., and Esteban F. R., (2020). Breeding Alfalfa (Medicago sativa
L.) Adapted to Subtropical Agroecosystems. Agronomy, 10(742)
d0i:10.3390/agronomy10050742.

Ousseina S. T., (2020). Potentiel Productif de la Luzerne (Medicago Sativa L.)
Fourragére Cultivée en Saison Pluvieuse au Niger. International Journal of
Innovation and Applied Studies. 31(3), 380-387.

Tewodros M., Meseret M., Tesfaye Y. (2012). Assessments of Alfalfa (Medicago
sativa) and Rhodes grass (Chloris gayana) at Soddo and Kedidagamila
districts of southern Ethiopia. Journal of Natural Sciences Research , 2(9),
30-36.

Wiladecir S. 0., Patricia P. A., Moacyr C., Fabio R., Sanches D., Siu M. T., (2014). Alfalfa
Yield and Quality as Function of Nitrogen Fertilization and Symbiosis with
Sinorhizobium Meliloti. Sci. Agric. (Piracicaba, Braz.), 61(4), 433-438.
https://doi.org/10.1590/S0103-90162004000400013

Yanra J., (2001). Gestion Des Ressources Alimentaires Pour Une Optimisation de la
Productivité Des Troupeaux Dans Les Zones Agropastorales. Mémoire Pour
I'Obtention Du Diplome D'études Approfondies en Gestion Des Ressources
Naturelles de I'Université Polytechnique De Bobo Dioulasso, Burkina Faso,
59P.

Yenikoye A., Andre D., Ravault J. J.,, Marina J. C., (1981). Etude De Quelques
Caractéristiques De Reproduction Chez La Brebis Peuhle Du Niger. P 21.
https://doi.org/10.1051/rnd:19810706

Yowook S., Sang-Hoon L., Hyung S. P., Jae H. W., Bo R. C,, Eun A. L., Ki-W. L., (2022).
Growth, Forage Production, and Quality of Medicago Sativa in the Northern
Part of South Korea. Journal of food and nutrtition research, 2022, 10 (3),
209-215. https://doi.org/10.12691/jfnr-10-3-5

Zoungrana K. Y., (2010). Etude de la Production, de la Composition Chimique et de
la Digestibilité Des Légumineuses Fourrageres Chez Les Ovins Au Burkina
Faso. Mémoire de Fin De Cycle Pour L'obtention Du Diplome D'ingénieur De
Développpement Rural, université polytechnique de Bobo Dioulasso, 73P.

Cacan E., Kokten, K., (2023). Microelement Contents of Alfalfa (Medicago sativa l.)
Populations Cultivated in the Eastern Anatolian Region of Turkey.
International Conference on Global Practice of Multidisciplinary Scientific
Studies-IV Turkish Republic of Northern Cyprus, April 28-30.

International Journal of Research - GRANTHAALAYAH 61


https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://doi.org/10.1051/agro:19970905
https://doi.org/10.1051/agro:19970905
https://doi.org/10.1051/agro:19970905
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
doi:10.3390/agronomy10050742.
doi:10.3390/agronomy10050742.
doi:10.3390/agronomy10050742.
doi:10.3390/agronomy10050742.
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://doi.org/10.1590/S0103-90162004000400013
https://doi.org/10.1590/S0103-90162004000400013
https://doi.org/10.1590/S0103-90162004000400013
https://doi.org/10.1590/S0103-90162004000400013
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://doi.org/10.1051/rnd:19810706
https://doi.org/10.1051/rnd:19810706
https://doi.org/10.1051/rnd:19810706
https://doi.org/10.12691/jfnr-10-3-5
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751
https://dx.doi.org/10.29121/granthaalayah.v12.i10.2024.5751

	Cutting effects on alfalfa (Medicago sativa) grown under urea without Rhizobium meliloti forage dynamics
	Ibrahim Barkire Ridouane 1 , Ousseini Mahaman M. Mouctari 2, Ousseina Seydou Touré 2, Chaibou Mahamadou 2
	1 Ph.D Student, Regional Center of Excellence on Pastoral Productions, Faculty of Agronomy, Abdou Moumouni University, Niamey-Niger
	2 Department of Animal Production, Faculty of Agronomy, Abdou Moumouni University, Niamey-Niger


	1. INTRODUCTION
	2. Materials and Methods
	3. Results and discussion
	3.1. Results
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Figure 1
	Figure 2


	4. Discussion
	5. Conclusion
	CONFLICT OF INTERESTS
	ACKNOWLEDGMENTS
	REFERENCES
	Ado N. A., (2014). Analyse Technico-Économique de la Production De Quatre (4) Variétés Fourragères De Niébé Dans La Station Agronomique de l'INRAN et Évaluation de la Valeur Alimentaire De Ses Fanes. Mémoire de Master, Faculté d'Agronomie, université ...
	Ambouta H. K., Guero Y., Abdou G. F., & Abarchi I., (2020). Effect of Different Rate of Bat Guano on Growth and Yield of Tomatoes (Lycopersicon esculentum Mill) in Niamey, Niger. Journal of Experimental Agriculture International 42(3). PP 34-46. https...
	Annicchiarico P., Pecetti L., Abdelguerfi A., Bouizgaren A., Carroni A.M., Hayek T., M'Hammadi B.M., & Mezni M., (2010). Adaptation of Landrace and Variety Germplasm and Selection Strategies for Lucerne in the Mediterranean basin. Field Crops Research...
	Davodi M., Jafari A.A., Assadian C.G., & Ariapour D.A., (2011). Assessment of Relationships Among Yield and Quality Traits in Alfalfa (Medicago sativa L.) Under Dry Land Farming System, Hamadan, Iran. Jour. of Rangel. Sci. , 1, 247-254.
	Gagno J., (2009). Impact Des Différentes Formes D'azote (Urée, NH 4+, NO3- ) sur la Croissance Des Plants Et Sur Le Lessivage Des Engrais. Ressources Naturelles Et Faune, Québec, 36.
	Geren, H., Kir B., Demiroglu G. & Kavut Y.T., (2009). Effects of Different Soil Textures on the Yield and Chemical Composition of Alfalfa (Medicago sativa L.) Cultivars Under Mediterranean Climate Conditions. Asian Journal of Chemistry, 21(7), 5517-55...
	Gezahegn M., Melkam A., Ararsa B., Dereje T., Mulisa F., Geberemariyam T. & Kedir M., (2022). Dry Matter Yield and Nutritive Quality of Alfalfa (Medicago sativa L.) Cultivars Grown In Sub-Humid Areas in Ethiopia. Cogent Food & Agriculture, 8 : 2154854...
	Ibriz M., Thami Alami I., Zenasni L., Alfaiz C., & Benbella M., (2004). Production des luzernes des Régions Présahariennes du Maroc en Conditions Salines. Fourrages, 180, 527-540.
	Jones R.J. & Walker B., (1983). Strategies for Evaluating Forage Plants. Genet Resour. Forage Plants. (Mclvor & Bray, eds.) Csiro, 185-202.
	Julier B., & Huyghe C., (1997). Effect of Growth and Cultivar on Alfalfa Digestibility in a Multi Site Trial. Agron. 17, 481-489. https://doi.org/10.1051/agro:19970905
	Maria S., Paul V., Teodor M., Elena P., & Alexandrina D., (2007). New Romanian Cultivars of Alfalfa Developed at Nardi Fundulea.
	Mekuanint G., Ashenafi M. & Diriba G., (2015). Biomass yield Dynamics and Nutritional Quality of Alfalfa (Medicago sativa) Cultivars at Debre Zeit, Ethiopia. Journal of Agricultural Research and Development. 5(2).0120-0127.
	Neal P.M., Geoffrey E.B., Marvin H.H, Glenn ES, & Dan J., (2006). Rate of Yield and Quality Change in Alfalfa.
	Oliveira I. B., Janam P., Yolanda L., Beatriz T. G., Ivone de B., Marcio F. R. Resende Jr., Patricio R. M., and Esteban F. R., (2020). Breeding Alfalfa (Medicago sativa L.) Adapted to Subtropical Agroecosystems. Agronomy, 10(742) doi:10.3390/agronomy1...
	Ousseina S. T., (2020). Potentiel Productif de la Luzerne (Medicago Sativa L.) Fourragère Cultivée en Saison Pluvieuse au Niger. International Journal of Innovation and Applied Studies. 31(3), 380-387.
	Tewodros M., Meseret M., Tesfaye Y., (2012). Assessments of Alfalfa (Medicago sativa) and Rhodes grass (Chloris gayana) at Soddo and Kedidagamila districts of southern Ethiopia. Journal of Natural Sciences Research , 2(9),  30-36.
	Wladecir S. O., Patrícia P. A., Moacyr C., Fábio R., Sanches D., Siu M. T., (2014). Alfalfa Yield and Quality as Function of Nitrogen Fertilization and Symbiosis with Sinorhizobium Meliloti. Sci. Agric. (Piracicaba, Braz.), 61(4), 433-438. https://doi...
	Yanra J., (2001). Gestion Des Ressources Alimentaires Pour Une Optimisation de la Productivité Des Troupeaux Dans Les Zones Agropastorales. Mémoire Pour l'Obtention Du Diplôme D'études Approfondies en Gestion Des Ressources Naturelles de l'Université ...
	Yenikoye A., Andre D., Ravault J. J., Marina J. C., (1981). Etude De Quelques Caractéristiques De Reproduction Chez La Brebis Peuhle Du Niger. P 21. https://doi.org/10.1051/rnd:19810706
	Yowook S., Sang-Hoon L., Hyung S. P., Jae H. W., Bo R. C., Eun A. L., Ki-W. L., (2022). Growth, Forage Production, and Quality of Medicago Sativa in the Northern Part of South Korea. Journal of food and nutrtition research, 2022, 10 (3) , 209-215. htt...
	Zoungrana K. Y., (2010). Etude de la Production, de la Composition Chimique et de la Digestibilité Des Légumineuses Fourragères Chez Les Ovins Au Burkina Faso. Mémoire de Fin De Cycle Pour L'obtention Du Diplôme D'ingénieur De Développpement Rural, un...
	Çaçan E., Kökten, K., (2023). Microelement Contents of Alfalfa (Medicago sativa l.) Populations Cultivated in the Eastern Anatolian Region of Turkey. International Conference on Global Practice of Multidisciplinary Scientific Studies-IV Turkish Republ...


