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MS Materia seca

N Nitrogeno total

NNP Nitrégeno no proteico

NP Nitrégeno proteico

NRC National Research Council

PC Proteina cruda

PIDA Proteina insoluble en detergente acido

PIDN Proteina insoluble en detergente neutro
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PNA Polisacaridos no-almidon

RUBISCO Enzima ribulosa-1,5-bifosfato carboxilasa oxigenasa
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TND - Total de nutrientes digestibles
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especies arbustivas no leguminosas: Bursera microphylla (Bumi), Cyrtocarpa
edulis (Cied), Lippia palmeri (Lipa), Opuntia cholla (Opch) y Turnera diffusa
(Tudi), nativas de Baja California Sur, durante 1993 a 1995.

Contenido estacional de zinc (* EE) en cinco especies arbustivas leguminosas:
(Acacia peninsularis, Cercidium floridum, Mimosa xantii, Pithecellobium
confine, Prosopis sp) y cinco especies arbustivas no leguminosas: (Bursera
microphylla, Cyrfocarpa edulis, Lippia palmeri, Opuntia cholla y Turnera
diffusa), nativas de Baja California Sur, durante 1993 a 1995.
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Area de Estudio: Nutricién de Rumiantes

Propésito y Método del Estudio: Baja California Sur, posee el 92% de su superficie
cubierta por matorrales, estos comstituyen el principal sustento de la ganaderia
extensiva, sin embargo s¢ ¢onoce poco acerca del valor nutritivo de la vegetacion
nativa. Bajo la hipdtesis de que hay variacidn estacional en composiciéon nutritiva y
degradabilidad del forraje en rumen y que esta puede afectar de manera diferencial a
leguminosas ¥ no leguminosas, se realizaron 12 muestreos en ¢l rancho "Palmar de
Abajo” en las cuatro épocas de tres afios consecutivos. En cada muestreo se determino
la estructura vegetal del area y el contenido de proteina cruda (PC), materia organica
(MO), taninos condensados, fracciones de proteina y fibra, macro y micro minerales
y la degradabilidad efectiva de MO (DEMOQO) y PC (DEPC) en cinco especies
forrajeras leguminosas (Acacia peninsularis, Cercidium floridum, Mimosa xantii,
Pithecellobium confine y Prosopis sp) y cinco no leguminosas (Bursera microphyla,
Cyrtocarpa edulis, Lippia palmeri, Opuntia cholla y Turnera diffusa).

Contribuciéon y Conclusiones: Las no leguminosas tuvieron mayor valor de importancia
pero menor PC durante ¢l afio, disminuyeron DEMO y DEPC en primavera-verano
debido a la reduccién en carbohidratos no estructurales y al incremento de los
componentes de la pared celular (FDN, lignina y celulosa, PIDN y PIDA),
incrementaron su PC y DEPC en otofio-invierno, después de las luvias. Las
leguminosas disminuyeron PC en primavera afectando a la proteina disponible de la
pared celular causando la disminucién de la DEPC, en estas especies la variacién
anual pudo ser mas importante en determinar DEMO y DEPC. Las leguminosas
aportaron casi el doble de PC y PC degradable, especialmente en primavera—verano.
Las no leguminosas tuvieron mayor concentraciéon de Na. Ambos tipos de planta
tuvieron bajas concentraciones de K y Cu y altas de Na y Fe durante primavera. Los
bajos niveles de P y altos de Ca resultaron en una relacién inusual Ca: P de 2:1 a
90:1. Todas las especies cubrieron el requerimiento de rumiantes en Mg, Ca, K, Fe y
Mn, fueron marginales en P y deficientes en Cu y Zn.
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ABSTRACT xxiii

The objectives of this study were to evaluate the seasonal variation in chemical
composition, degradation characteristics and mineral content from leaves of ten native
shrubs from Baja California Sur, twelve samplings were carried out at "Palamar de Abajo"
ranch in February (Winter), May (Spring), August (Summer) and November (Fall) of 1993
to 1995, In cach collection, branches were collected from 16 linear transects of 30 m,
located randomly. In each collection species, number of individual by species and vegetal
coverage were measured to estimate relative frequency, abundance, dominance and
importance value.

In each samplig, approximately 500 g of leaves form branches of each species were
removed manually, allowed to dry under shed and ground. Leaves were bulked in one
sample of each one of five legumes species {Acacia peninsularis, Cercidium floridum,
Pithecellobium confine, Prosopis sp. and Mimosa xantii} and five non legumes species
(Bursera microphyla, Cyrtocarpa edulis, Lippia palmeri, Opuntia cholla and Turnera
diffusa). On each season, samples were analyzed for crude protein (CP), neutral detergent
insoluble protein (NDIP), acid detergent insoluble protein (ADIP), cell wall available
protein (NDIP-ADIP), NDF, ADF, cellulose, hemicellulose (NDF-ADF), lignin (LDA),
condensed tannins, ash and ether extract. To estimate the in situ OM and CP loss, four
ruminally cannulated steers (450 + 10 kg body weight) were used. Plant material (4 g) was
placed in nylon bags (50 pm pore size) and suspended in the rumen of steers for 1, 2, 3, 4,
8, 12, 24, 48, 72 and 100 h. During the trial, steer were fed alfalfa hay (16% CP) at 8:00
and 16:00 h. Alfalfa hay was included as a reference plant The OM and CP effective
degradability was calculated assuming a rumen outflow rate of 2, 5 and 8 %/h. Phosphorus
was agsayed by colorimeter; macro (Ca, Mg, Na y K,) and trace minerals (Zn, Fe, Cu y Mn)
were determined by atomic absorption espectophotometry.

Legumes had low importance value because they were found in low relative frequency.
Legumes were highest in nutritive quality during the dry season (spring and summer). They
provided a higher available CP and fermentable OM trough the year. Non-legumes were
more variable across seasons in degradation characteristics. Within legumes species
Pithecellobium confine was lowest in nutritive quality due it's high NDF and lignin content.
Cercidium floridum and Prosopis sp. were highest because they provided more available
OM and CP, even when Cercidium floridum was high in tannins. Opuntia cholla was a
good fermentable OM source because it was high in hemicellulose. All forage species had a
lower Zn and Cu content than beef cattle requirements, due their seasonal variation in Mn
and P content, they may be lower in this minerals during the dry season or years of drought.
Bursera microphylla and Cyrtocarpa edulis were a good source of Na, and Bursera
microphylla, Opuntia cholla y Turnera diffusa of Mn. Lignin, tannins, NDF and ADF
content limited OM and CP degradation in legumes and non-legumes species. Some
minerals under beef cattle requirements concentrations were met, they also may limit OM
and CP degradation (Zn, P), others minerals may increased it (K and Ca).
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