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ABSTRACT

Objective: To evaluate the dry matter accumulation, morphological composition and height in the Panicum
maximum cv. Tanzania grass in order to determine the optimal cutting point under four fertilization schemes.
Methodology: Tanzania grass was evaluated with fertilizations: T1) chemical (120-60-00 NPK), T2)
vermicompost (10 t ha_l), T3) compost (10 tha™ 1), and T4) compost+leachate. Cuts were made every 14 days
where dry matter (DM), morphological composition and height were measured. A randomized complete block
design was used, with an arrangement of measures repeated over time.

Results: The maximum accumulation of DM in the T1, T2 and T3 treatments was at 80 days after cutting,
the maximum height was with T1 at 80 days after cutting with 206.2 cm. Fertilization with biological products
such as vermicompost, compost+leachate and compost presented a higher proportion and conservation of
leaves over time.

Study Limitations/Implications: Grasslands are not seen as a crop so in most cases they are not fertilized,
when they are, it is done with chemical fertilization so there is little information about organic fertilization in
tropical fodders.

Conclusions: The optimal cutting point is from 50 DAC for chemical treatment, compost+leachate and
vermicompost. Fertilization with vermicompost or compost+leachate can be an inexpensive and affordable
option for producers to fertilize their meadows.

Keywords: Urochloa maxima, Megathyrsus maxima, compost, vermicompost, leachate.

INTRODUCTION
In tropical zones of Mexico, there is important diversity in grasses which are the most
important source of feed in bovine and ovine livestock production; however, in most cases

there is not an adequate management of grasslands, which is why it is difficult to apply
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nutrients, causing for the yield and the nutritional value of fodders to be low throughout
the year (Suttie, 2003).

The grasslands on the Costa Chica are hardly considered to be a crop, which is why
they are not fertilized, irrigated or given management regarding the entry and exit of
livestock to allow a good establishment, density and quality. On the contrary, extensive
grazing is carried out in the grasslands causing overexploitation of resources, and in general
only the fire method is used to regenerate them, causing grave damage to the soil and
the ecosystem (Rojas et al., 2005). Because of this, it is necessary to generate information
about the genotypes in their different growth stages, biomass accumulation, since it is
documented that fodder quality can be determined indirectly with various analyses such
as morphological composition and plant height, which can be used as indicators of the
nutritional value of the fodder harvested (Araya and Boschini, 2005).

Organic fertilization in grasslands represents an opportunity to improve the grass quality,
in addition to producers being able to compost animal manure and apply it, accompanied
by leaf fertilization with leachates; however, there is scarce information about the adequate
doses for grasslands, and only in some grasses (Sanchez-Santillan et al., 2021; Jiménez et
al., 2010).

The Panicum maximum cultivar Tanzania grass is reported as an option in animal feed
due to its high dry matter yield and quality (Andrade-Solérzano et al., 2020), although
there is not enough information about the response to organic fertilization. This is the
reason why the objective was to evaluate the accumulation of dry matter, morphological
composition, and height of the Panicum maximum cv. Tanzania grass under four fertilization

plans, to determine the optimal cutting point.

MATERIALS AND METHODS
Experimental site

The study was performed in the Costa Chica region of the state of Guerrero in the
municipality of San Luis Acatldn, at the Campus of Universidad Auténoma Chapingo (16°
51 28.99” N and 98° 43’ 26.13” W, at 311 masl). The region’s climate is tropical with
summer rains, with mean annual precipitation of 1395 mm (Garcia, 2004), and data were
also taken from the station nearest to the study zone (Figure 1). Soil analysis was conducted
prior to sowing, where a sandy clay loam texture was found, with pH of 5.95, 4.22% organic
matter, electric conductivity of 0.18 dSm™!, apparent density of 1.30 g cm®, free of total
carbonates (0.01%), and moderately low in phosphorus (10.6 ppm).

Plant material and establishment

The land was prepared with two rake passes, on a surface of 5000 m?. The establishment
was carried out in August 2017, and the plant material was Panicum maximum cv. Tanzania
grass. Three separate strips were established at 1 m between strip, and four lines in each
strip separated by 20 cm. The density used was 6 kg ha~! of pure sprouting seed. Weed
management was performed manually. The evaluations were made after one year of grass

establishment.
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Figure 1. Maximum and minimum monthly mean temperature and accumulated rainfall during the study
period. Source: Meteorological station located in El Carmen, San Luis Acatldn, Guerrero, Mexico.

Treatments

The grassland had one year of establishment when the homogenization cutting of the
grass was made. The treatments were applied 15 days after the homogenization cut (DAC).
Four fertilization plans were established: T'1) chemical 120-60-00 NPK, where the sources
of nitrogen and phosphorus were urea and DAP, respectively; T2) a dose of 10 t ha™!
vermicompost was applied; T3) consisted in 10 t ha™' of compost; and T4) was 10 t of
compost plus three applications of leachate to the fodder at intervals of 7 days, at a dose of

20%, applied with a manual aspersion backpack and an adjustable nozzle at 40 psi.

Variables

Sampling was done every fourteen days, with a total of six, which began at twenty days
after homogenization cutting. Each sample was taken randomly, throwing a rod frame
of 0.5 m X 0.5 m (0.25 mQ), from which all the fodder was cut at a height of 10 cm.
The sample was weighed green with an electric scale (Truper, 40 kg); later, the grass was
homogenized and a representative sub-sample was taken of 100 g, which was separated
into leaf, stem, spike and dead material; it was placed in a paper bag and introduced into
a forced air furnace (APSA) at a temperature of 55 °C until constant weight, which was
done with the 100 g separated into the components. The dry matter yield per hectare and
the percentage of the four morphological components were estimated (Cruz et al., 2011).
The height of each experimental unit was taken with a ruler with ten repetitions, and the
average was obtained. The samplings were made at 20, 35, 50, 65, 80 and 105 DAC of

homogenization.

Statistical analysis

A completely randomized block design was established, with repeated measurements
arranged in time, three blocks were traced perpendicularly to the slope, and an analysis of
variance was conducted with the SAS (Statistical Analysis System Version 9.0 for Windows
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2011) Proc Mixed procedure, as well as Tukey’s means comparison (p=0.05). The Curve
Expert Professional 2.0 software (CGurve Expert Computer Software. Vers 2.0 N.p. D.d.
Web) was used to adjust the growth curves according to the most adequate model with its
respective model and coefficient for each type of fertilization evaluated.

RESULTS AND DISCUSSION

The fodder accumulation curve with base treatment of vermicompost was adjusted to
an exponential growth model (R2=96%). The maximum dry matter accumulation was
obtained with T2 (vermicompost), which happened at 80 d, with a total 0f 25,288.2 kg DM
ha™! (Figure 2); however, there was no difference compared to the other treatments in the
same sampling date (p<0.05). Likewise, for the case of the dates 20 and 35 DAC there was
no difference (p=0.05), although these two dates showed difference with the dates 50, 65,
80 and 95 DAC (p=0.05).

The date that presented a maximum leaf accumulation was 50 DAC, with 14,830 kg
ha™ 1, which represents a leaf-stem rate of 2.9. After this date, the amount of leaf decreased,
while the amount of leaf, inflorescence and dead material increased the same as all the
treatments except the treatment with compost, where most of the leaf accumulation was
found at 80 DAC.

The results obtained in this study are similar to those reported by Cornejo et al. (2019),
who report that the Tanzania grass presented a yield of 3.21 t DM ha™! at 30 DAC;
however, in that study no type of fertilization is reported.

T1 (chemical) showed a maximum dry matter accumulation at 80 DAC with a yield
of 24,516 kg DM ha™'; however, this yield was equal to the cuts from dates 50, 65 and
95 DAC (p=0.05) (Figure 3). The cutting date when the most leaf accumulated was at 50
DAC with 11,043 kg DM ha™'. The dry matter accumulation curve with the chemical
fertilization treatment was adjusted to an exponential model (R2=95%), since it is equal
(p=0.03) in the first two dates of sampling, from 20 to 35 DAC, although the dry matter
increases. However, from date 35 DAC to 50 DAC an exponential increase is seen, from
6,532 to 20,743 kg DM ha ™ l, which later remains similar until the end of the curve, since

y=57348.5 (0.77 EXP(—0.014%x))
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Figure 2. Dry matter accumulation and morphological composition of the Tanzania grass under a fertilization
system with vermicompost.
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Figure 3. Dry matter accumulation and morphological composition of Tanzania grass under a chemical
fertilization system.

there were no differences from 50 to 95 DAC. Likewise, an increase in stem production was
seen from date 50 to 80 DAC, until a decrease of all morphological components in the last
date of sampling.

The values obtained in this experiment are higher than those reported by Fortes et al.
(2014), who report a yield of 3.94 kg of DM ha~! at 90 DAC with a treatment of 50 kg
of N ha™!; this situation is possibly because the authors indicate that the experiment was
developed in the dry season, which made the development of grass difficult.

T4 (compost+leachate) showed a constant increase of dry matter accumulation, since
the maximum yield was found in the last date of sampling at 95 DAC with 23,963 kg DM
ha™ !, contrary to what happened with the other treatments where the maximum yield was
at 80 DAC. However, the maximum accumulation of the leaf component also happened
at 50 DAC with 10,165 kg DM ha™~'. The first two dates of sampling behaved equally
(p=0.03), although different from the subsequent four dates (Figure 4). The dry matter
accumulation curve was adjusted with an exponential model (R2=98%).

The treatment that had lowest dry matter accumulation was T3 (compost), since at
80 DAC a yield of 20,833 kg DM ha~! was reached, and the same happened with leaf
accumulation which was 8,472 kg ha™ L although compared to the other treatments
where the maximum amount of leaf happened at 50 DAC. With fertilization based on
compost, it happened at 80 DAC, which coincides with the maximum accumulation of the
totality of the morphological components (Figure 5). The best adjustment for dry matter
accumulation was the exponential model (R2=99%).

Regarding the comparison of treatments between the same dates of sampling, no
differences were observed (p=<0.05). This indicates that all the treatments can be an option
to have some fodder available in the production systems (Luna ez al., 2015).

The height variable presented differences only in the cuts at 50 and 65 DAC, where
T1 showed differences with the organic fertilization treatments (p=<0.05); however, in the
dates 80 and 95 DAG there were no differences between any of the treatments (Table 1).
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Figure 4. Dry matter accumulation and morphological composition of Tanzania grass under a fertilization
system with compost+leachate.
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Figure 5. Dry matter accumulation and morphological composition of Tanzania grass under a fertilization
system with compost.

Table 1. Tanzania grass heights (cm) in different cutting stages under different fertilization plans.

Days after cutting
Treatment
20 35 50 65 80 95
T3: Compost 662 102a 143a 1832 187a 186a
T2: Vermicompost 672 107a 152a 1882 193a 192a
T4: C+L 592 99a 146a 1892 197a 195a
T1: Chemical 67° 115a 185b 204.7b 206.2a 199a

Different literals within each column indicate difference (p=<0.05).
C+L=compost+leachate

The results from this study are similar to those obtained by Sanchez-Hernandez et al.,
(2019), who report a height of 214.5 cm at 85 DAC with chemical fertilization, suggesting

that this type of grass adapts well in tropical climates and that it is an option both for
cutting and for grazing.
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Nitrogenous fertilization in grasses affects the growth and quality of fodders, since when
it is available, the development of plants will be faster with the more that this element is
available. However, chemical fertilizers can alter the chemical properties of soils, generating
environmental damages; therefore, organic fertilization is presented as an agroecological
alternative to improve grass quality, increasing the availability of soil nutrients in the long
term and conserving its physical and chemical properties, in addition to protecting the
soil’s fauna (Alvarez et al., 2016).

CONCLUSIONS

The organic treatments such as compost, vermicompost and leachate represent
an option to fertilize the grasslands with Tanzania grass; likewise, the optimal cutting
point is from 50 DAC when fertilized with chemical fertilizer, compost plus leachate, and
vermicompost, although it can be until 80 DAC when it is fertilized with compost, since
the quality is maintained until that date by the amount of leaf that there is in relation to the

stem, although with lower dry matter yields than the other three treatments.
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