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INTRODUCTION

ÅIn the Nevadode TolucaFlora
and Fauna Protection Area
(APFFNT),farmers engage in
pastoralactivity, mostly sheep
production, using communal
areasfor grazing.

ÅThis activity provides for the
livelihoods of farmers and
their families, although
knowledge of the specific
characteristicsof the grasses
and implications for livestock
productionis lacking.





ÅThese communal territories are subdivided
accordingto their use,specifically: communal
areas(pine-fir forest andgrasslands),pastures
and croplands,with harvest residue used to
feedsheep.

ÅThesheepbreedsusedcorrespondto Suffolk
(40%), Suffolk-Hampshirecrossbreeds(40%),
Hampshire(10%) andCriolloSheep(10%).

INTRODUCTION



INTRODUCTION

ÅGrazingis carriedout
above 3,000 metres
abovesealevel.

ÅThe objective of this
study was to
evaluatenet herbage
accumulation and
nutritional quality of
grasslands in the
NevadodeToluca.



MATERIAL AND METHODS

Location of 3 localities studied within the Nevadode TolucaFlora and 
Fauna Protection Area.



Net Forage 
Accumulation

ωIn eachlocality,sixareaswith anexclusioncage;
from September2013to August2014, samples
were takenevery28days (Hodgson1990).

ωNet ForageAccumulation(NFA)andheight.

ωLive anddeadmaterial andleaf andstemwere
determined.

Chemical
composition

ωThe content of
NDF, ADF, crude
protein (CP) and
digestibilityof dry
matter (DDM)
weredetermined.

Analysis

ωCompletely random
designwasused,with a
general linear model
procedure (SAS,2002);
Tukeytest was applied
if significantdifferences
observed(P<0.05)



Results
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Locality Agua Blanca Loma Alta La Peñuela
NFA

(DM kg/ha)
Height(cm)

NFA

(DM kg/ha)
Height(cm)

NFA

(DM kg/ha)
Height(cm)

Sep 476.4 2.5ª 772.8a 3.7 330.5a 1.8a

Oct 131.7 3.3ª 375.2ab 3.3 249.7ab 2.0a

Nov 0.0 0.7bc 0c 3 75.5b 1.9a

Dec 213.2 3.1a 63b 3.7 121.1ab 1.7abc

Jan 80.1 1.2b 82.8b 3.4 130.7ab 1.6abc

Feb 103.3 1.2b 213.7b 2.5 36c 1.2c

Mar 360.1 3.1a 142.4b 3.6 68.9bc 1.2c

Apr 188.2 2.3ab 155b 2.6 94.9ab 1.3bc

May 38.8 2.4a 219.3b 2.3 164.5ab 1.3bc

Jun 313.6 2.4a 144.9b 2.8 196ab 1.7abc

Jul 294.9 3a 395.6ab 3.6 405.4a 2.1a

Aug 271.2 2.8a 423.5ab 3.1 275.1ab 1.7abc

Annual

Production 2471.4 - 2988.2 - 2148.3 -
sem 107.5 0.49 82.1 0.42 63.5 0.1
P 0.0827 0.0183 <0.0001 0.2099 0.0019 <0.0001

Altitude m.a.s.l. 3177 - 3380 - 3329 -

Net Forage Accumulation and Height in grasslands in 
three APFFNT localities



Live and dead material of three APFFNT 
grasslands

Live Dead Live Dead Live Dead

Sep 285.8 190.6 481.2 291.6 254.7 75.9

Oct 65.8 65.8 90.2 284.9 122 127.7

Nov 0 0 0 0 44.4 31.1

Dec 43.8 169.4 21.4 41.6 55.6 65.5

Jan 16.9 63.2 15.1 67.8 25.3 105.4

Feb 22.1 81.2 42.7 171 9.5 26.6

Mar 126.8 233.3 33.1 109.3 50.2 18.7

Apr 52.9 135.2 66.4 88.6 27.8 67

May 8.4 30.4 75.8 143.5 97.1 67.4

Jun 161.5 152 35.9 109 28.8 167.2

Jul 128.6 166.3 254.3 141.3 236.8 168.6

Aug 122.4 148.8 212.7 210.8 147.1 127.9

Annual 

Production
1035 1436.2 1328.8 1659.4 1099.3 1049

Agua Blanca Loma Alta La Peñuela

(DM kg/ha)



Leaf and stem composition of three APFFNT 
grasslands

Leaf Stem Leaf Stem Leaf Stem

Sep 429.6 46.9 613.2 159.6 269.4 61.1

Oct 115.7 16 318.2 56.9 211.8 37.9

Nov 0 0 0 0 63.4 12.1

Dec 151 62.2 43.9 19 106.2 14.9

Jan 64.1 16 62.1 20.7 84.1 46.6

Feb 86.1 17.2 195.9 17.8 30.9 5.2

Mar 256.4 103.8 113.4 29 52.7 16.2

Apr 126.7 61.4 136.3 18.7 50.9 44

May 32.3 6.5 161.2 58 129.6 34.9

Jun 170.3 143.2 135 9.9 119.1 77

Jul 150.8 144 108.7 144 266.4 139

Aug 150.7 120.5 153.4 120 116.7 158.4

Annual 

Production
1733.7 737.7 2041.3 653.6 1501.2 647.3

La Peñuela

(DM kg/ha)

Agua Blanca Loma Alta



Nutritional Quality of three APFFNT grasslands. NDF: 
Neutral Detergent Fiber; ADF: Acid Detergent Fiber

Agua 

Blanca
Loma Alta La Peñuela

Agua 

Blanca
Loma Alta La Peñuela

Sep 637.0 595.5 525.5 250.0 294.0 325.0

Oct 665.0 632.0 558.0 302.0 320.5 362.0

Nov 647.0 632.0 585.0 297.0 362.0 375.0

Dec 639.5 622.5 526.0 313.5 330.0 259.0

Jan 624.0 613.0 535.0 308.0 298.0 253.0

Feb 610.0 657.0 551.0 354.0 293.0 278.0

Mar 625.0 560.0 554.0 299.0 260.0 284.0

Apr 677.0 622.0 535.0 307.0 290.0 287.5

May 638.0 639.0 516.0 309.0 293.0 291.0

Jun 523.0 623.0 513.0 266.0 306.0 277.0

Jul 562.0 587.0 480.0 287.0 288.0 255.0

Aug 513.0 562.0 520.0 280.0 265.0 289.0

Anual 

Average
613.4 612.1 533.2 297.7 300.0 294.6

Locality/ 

Month

NDF

(DM g/kg)

ADF

(DM g/kg)



Nutritional Quality of three APFFNT grasslands. CP: 
Crude Protein; DDM: Digestibility of Dry Matter

Agua 

Blanca
Loma Alta La Peñuela

Agua 

Blanca
Loma Alta La Peñuela

Sep 130.0 124.0 115.0 694.3 660.0 635.8

Oct 107.0 118.7 119.0 653.7 639.3 607.0

Nov 88.0 105.2 106.0 657.6 607.0 596.9

Dec 76.0 92.0 102.0 644.8 631.9 687.2

Jan 80.0 108.0 97.0 649.1 656.9 691.9

Feb 85.0 83.0 97.0 613.2 660.8 672.4

Mar 74.0 100.5 85.0 656.1 686.5 667.8

Apr 73.7 86.0 86.4 649.8 663.1 665.0

May 75.0 105.5 87.7 648.3 660.8 662.3

Jun 73.3 125.0 131.6 681.8 650.6 673.2

Jul 122.2 140.7 130.1 665.4 664.6 690.4

Aug 110.9 133.0 132.3 670.9 682.6 663.9

Anual 

Average
91.3 110.1 107.4 657.1 655.3 659.5

Locality/ 

Month

CP

(DM g/kg)

DDM

(DM g/kg)



CONCLUSIONS

ÅThe results of this study constitute
an important foundation for
conservingthe plant and functional
biodiversityof the Nevadode Toluca
grasslands.

ÅIn the Nevadode Tolucaregion,the
highest herbage production takes
place in July. During August and
September,productivity diminishes
rapidly as a result of a decreasein
rainfall.


