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Table 1. The data distribution of grazing cattle head count, grazing days and initial body weight in trial per round

First round Second round Third round Fourth round Fifth round

Light Heavy Light Heavy Light Heavy Light Heavy Light Heavy
grazing grazing grazing grazing grazing grazing grazing grazing grazing grazing

No. of cattle (head) 9 9 15 15 16 16 16 16 16 16

Grazing day 20 38 8 17 5 9 5 9 6 12

Initial body weight (kg)* 354 %74 35966 318%82 318188 337180 347181 363182 374£83 39688 394%87

*Means £ S.D.
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Table 2. The growth of trees in original forestation of Taitung Animal Propagation Station

First year Second year Third year Fourth year

Species H Survival H DBH  Survival H DBH  Survival H DBH

(cm) (%) (cm)  (cm) (%) (cm)  (cm) (%) (em)  (cm)

Cinnamomum camphora 91.7 913 1569 144 87.5 2347 280 91.3 3403  4.71
Cyclobalanopsis glauca 103.6 963 1573  1.04 919 2220 2.14 87.5  338.7 3.65
Fraxinus formosana Hayata 105.1 95.6 1750 1.54 90.0 3012 2.96 925 4093 452
Koelreuteria henryi Dummer 62.6 86.3 1009 1.23 78.8 1359 1.72 83.8 189.3  2.01
Liquidambar formosana 118.6 91.9 1942 1.82 919 3122 3.80 93.1 4315 6.13
Michelia compressa 83.6 67.5 1688 1.46 63.8 2402 2.82 61.3  373.1 452
Pometia pinnata 41.5 65.0 453 - 344 60.7 1.20 20.0 759 230
Zelkova serrata 1339 100.0 1942 1.11 994 2373 1.64 99.4 3244 2.62

H: Height, DBH: Diameter at chest height
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Table 3. The effect of grazing intensity on the tree height (cm)

Species Control Light grazing Heavy grazing SEM*
Cinnamomum camphora 409 456 448 18
Cyclobalanopsis glauca 381 370 383 23
Fraxinus formosana Hayata 482° 598° 424° 27
Koelreuteria henryi Dummer 195° 145° 338° 16.8
Ligquidambar formosana 529° 666" 529" 24
Michelia compressa 363% 298" 421° 28
Pometia pinnata 105® 135° 72.5° 13
Zelkova serrata 481° 450° 338° 32

* Standard error of the means.
“® Means in the same row without the same superscripts differ significantly (P < 0.05).
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Table 4. The effect of grazing intensity on the diameter at chest height (cm) of trees

Species Control Light grazing Heavy grazing SEM*
Cinnamomum camphora 6.20 6.12 5.26 0.40
Cyclobalanopsis glauca 5.15° 432" 3.93° 0.36
Fraxinus formosana Hayata 4.74° 6.63" 3.45° 0.50
Koelreuteria henryi Dummer 2.24 1.84 2.69 0.27
Liquidambar formosana 6.34° 8.89° 8.35° 0.41
Michelia compressa 3.69" 2.85 4.08" 0.33
Pometia pinnata 2.89° 3.02° 4.08° 0.33
Zelkova serrata 5.43¢ 4.33° 2.79 0.49

* Standard error of the means.
“® Means in the same row without the same superscripts differ significantly (P < 0.05).
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Table 5. The effect of grazing intensity on the importance value index of different grass

b e L4

Species Control Light grazing Heavy grazing SEM*
Axonopus affinis 4.28 2.71 3.68 0.75
Chromolaena odorata 2.53 2.71 3.48 0.75
Digitaria decumbens Stent. 17.0° 19.6° 28.2° 1.28
Ipomoea obscura Ker 15.3 14.9 10.2 1.63
Lantana camara L. 7.05 7.40 7.61 1.35
Mikania micrantha 33.9° 18.5° 14.9° 2.67
Oplismenus compositus 11.6 12.0 9.18 0.75
Panicum maximum Jacq. 33.6" 46.2° 21.2¢ 2.44
Paspalum notatum 8.64 17.4 6.95 3.00
Polygonum chinense L. 4.02 3.22 2.34 0.97

* Standard error of the means.
“® Means in the same row without the same superscripts differ significantly (P < 0.05).
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Table 6. Nutrients contents (%) and in vitro dry matter digestibility (%) of plants in the experimental areas during
spring and summer

Species Season  IVDMD' CP N NDF ADF ADL
Axonopus affinis Spring 51.3* 14.5% 23 63.8%* 33.2 9.1
Summer 56.0 10.7 1.7 65.8 34.9 10.2

Bidens pilosa Spring 59.4%* 13.4 2.1 41.1 27.9 7.0%
Summer 552 12.7 2.0 42.7 28.8 9.1
Brachiaria brizantha Spring 57.6% 7.3 1.2 64.2% 35.9* 6.7
Summer 54.0 5.1 0.8 69.1 39.5 7.9
Centrosma pubescens Spring 48.51 16.3 2.6 58.4 37.8 12.6
Summer 48.4 15.5 2.5 58.6 384 11.9
Digitaria decumbens Spring 66.1% 11.1%* 1.8 62.4 35.9% 6.6
Summer 54.6 6.4 1.0 65.3 37.0 6.6
Imperata cylinadrica Spring 50.2%* 6.9 1.1 74.5% 41.9*% 7.0
Summer 38.5 5.4 0.9 76.6 433 7.6
Lygodium japonicum Spring 22.8 8.7 1.4 62.3 49.7 23.7
Summer 23.8 8.6 1.4 64.0 48.6 23.3
Macroptilium atropurpureum  Spring 54.1% 14.7 2.4 51.9 36.1% 9.6
Summer 62.1 15.6 2.5 49.0 323 8.5
Mikania micrantha Spring 64.2% 19.2% 3.1 39.3% 26.8%* 10.4
Summer 55.1 13.7 2.2 433 31.5 10.7
Miscanthus floridulus Spring 30.3* 6.4 1.0 74.5 43.0 9.5
Summer 65.0 5.3 0.8 73.7 41.1 8.9

Morus alba Linn. Spring 68.4%* 20.2% 3.2 36.7* 23.7* 6.9%
Summer 77.7 15.6 2.5 339 16.6 4.7
Panicum maximum Spring 62.0 12.9% 2.1 62.3* 35.1%* 6.4
Summer 59.9 8.7 1.4 68.5 39.0 8.1
Passiflora suberosa Spring 67.8* 18.2% 2.9 39.2% 29.2% 8.6
Summer 62.6 15.6 2.5 45.4 34.7 10.4
Pharbitis nil Spring 69.6* 13.8 22 46.4* 28.4 6.8
Summer 59.9 134 2.1 43.7 27.9 7.5

Polygonum chinense Spring 53.1%* 12.4 2.0 50.0 36.9 16.6*
Summer 21.5 11.2 1.8 49.4 38.1 19.5
Pueraria montanus Spring 51.0 14.0 2.2 54.6 36.1 11.3
Summer 58.7 16.2 2.6 54.3 37.5 10.2

Rhus javanic Spring 39.8* 14.8%* 2.4 39.3% 23.9% 10.4%*
Summer 334 10.8 1.7 42.5 26.1 12.8

Trema orientalis Spring 40.4%* 11.9% 1.9 42.9% 31.5% 12.2%*
Summer 65.3 17.8 2.8 37.8 25.1 8.8
Setaria palmifolia Spring 62.9 11.3 1.8 67.8 349 5.6
Summer 57.5 11.6 1.9 66.7 344 6.8
Sida rhombifolia Spring 59.5% 12.2 1.9 50.2% 32.5% 8.2
Summer 65.9 134 2.1 53.9 28.9 6.3

'TVDMD: in vitro dry matter digestibility. CP: crude parotein. N: nitrogen. NDF: neutral detergent fiber. ADF: acid
detergent fiber. ADL: acid detergent lignin.
*The significant difference between spring and summer (p < 0.05).
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Table 7. The effect of grazing intensity on weight gain and grazing days of cattle

Item Light grazing Heavy grazing SEM*
Grazing head 9~16 9~16
Grazing days/ha 8.8 17.0 4.34
Cow day/ha 23.0° 43.6" 5.89
Total weight gain, kg/ha 110.8° 125.8° 6.26
Average daily gain, kg/head 0.782 0.663 0.11

* Standard error of the means. Cow day = Grazing day * final body weight / 450.
“® Means in the same row without the same superscripts differ significantly (P < 0.05).
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Table 8. The economic benefits and economic costs of the cash flow statement per year of afforesting by grazing
for six years

Economic costs* Economic benefits

Year Water

The cost fences, water, Calf  Carbon Weed

Cow . Subtotal . . resource Subtotal
and grazing workers income sequestration . control
nourishment
Ist 600,000 550,000 1,150,000 0 36,364 1,112,328 2,268,000 3,550,025
2nd 0 250,000 250,000 320,000 37,314 1,112,328 2,268,000 3,874,458
3th 0 250,000 250,000 320,000 52,154 1,112,328 1,512,000 3,187,713
4th 0 250,000 250,000 320,000 52,154 1,112,328 1,512,000 3,187,713
Sth 0 250,000 250,000 320,000 52,154 1,112,328 756,000 2,431,713
6th 0 250,000 250,000 320,000 49,304 1,112,328 756,000 2,418,412
2,400,000 18,650,034
*Currency value of NTS$.
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Effect of forest grazing on cattle growth
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Abstract

The purpose of these serial studies were to afforest our land and produce good quality beef simultaneously
by forest grazing. In an 8-hectare affforestation area, nine to 16 head of Yellow hybrid beef heifers were grazed
rotationally in five rounds by electric fencing. Grazing intensity treatments were decided by the grazing days
and set to no grazing, light grazing or heavy grazing. During the 4-yr experimental period, the growth of eight
original forestation trees, the body weigh gain of heifers, and the predominance of 10 main grasses were recorded.
Samples of 20 plants in the forestation area were collected at both spring and summer seasons for analyzing their
compositions and digestibility. Finally, a 6-yr ecological analysis was applied to evaluate the economic benefit of
forest grazing system. After 4-yr growth without grazing, tree Zelkova serrata had the highest survival rate (99.4%).
Fraxinus formosana Hayata grew the highest (409.3 cm). Pometia pinnata has the lowest survival rate (20%)
and also the shortest (75.9 cm). Heavy grazing significantly suppressed the height and stem diameter of Zelkova
serrata, but the heights of Fraxinus formosana Hayata and Liquidambar formosana were higher in heavy grazing
treatment. Heavy grazing also significantly stimulated the predominance of Digitaria decumbens Stent. and both
grazing treatments decreased the predominance of Mikania micrantha. Nutrition values of plants in the forestation
area were diverse and rich. Crude protein was ranged from 5.9 to 17.9%, neutral detergent fiber from 33.7 to
74.1%, acid detergent fiber from 20.1 to 49.1% and in vitro dry matter digestibility from 21.5 to 77.7%. With heavy
grazing, the total body weight gain of heifers per hectare was higher than that in light grazing system. However, the
daily body weight gain per heifer was as low as 0.66 kg by heavy graying whereas 0.78 kg by light graying. Benefit
from forest grazing included the calf production, carbon sequestration, water resource nourishment and weed
control, etc. The estimation of a 6-yr crude profit was around 18,650,034 NTS. It is concluded that forest grazing
can save the investment in the afforestation and is a low-cost and healthy beef production system.

Key words: Beef cattle, Forest grazing, Plantations.
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