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Table 1. The composition of experimental diets

Ingredients Starting period Growing period
Yellow Corn, ground 29.20 30.00
Soybean meal, 44% 27.90 20.00
Brown rice 29.20 30.00
Wheat bran - 6.00
Alfalfa meal 2.00 7.00
Soybean oil 3.00 —
Molasses 1.00 4.00
Fish meal, 65% 5.00 —
Calcium carbonate 0.70 0.50
Dicalcium phosphate 1.00 1.50
Salt 0.30 0.30
Choline chloride, 50% 0.10 0.10
DL-methionine 0.15 0.15
L-lysine 0.05 0.10
Vitamin premix’ 0.25 0.20
Mineral premix’ 0.15 0.15

Total 100.00 100.00

Calculated value
Crude protein, % 20.24 15.00
ME?, kecal/kg 2,914.00 2,557.00
Crude fiber, % 3.11 6.87
Calcium, % 0.89 0.78
Non-phytate phosphorus, % 0.45 0.41

" Supplied per kilogram of diet: vitamin A 10,000 IU, vitamin D, 2,000 IU, vitamin E 20 IU, vitamin B, 1 mg, vitamin B, 4.8
mg, vitamin B, 3 mg, vitamin B,, 0.01 mg, biotin 0.2 mg, vitamin K, 1.5 mg, D-calcium pantothenate 10 mg, folic acid 0.5
mg, nicotinic acid 25 mg.

* Supplied per kilogram of diet: Mn (Mn,0,) 80 mg, Zn (ZnSO, * H,0) 50 mg, Cu (CuSO, * 5H,0) 15.0 mg, Fe (FeSO,) 80
mg, I (KIO,) 0.85 mg, Co (CoCO;) 0.25 mg.

> ME: Metabolizable energy.
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Table 2. Evaluation of crude earnings of feeding geese under the forestlands

Items Male (n = 22) Female (n = 28)
Body weight of birth, g 90 85
Marking body weight (12 weeks of age), g 5,990 4,980
Gain weight, g 5,900 4,895
Feed intake, g/250 birds 17,640

Feed conversion ratio, feed/gain 3.24

Feed cost, NT$/250 birds 78,963

Gain weight cost, NT$/250 birds 117,884

Crude earnings, NT$/250 birds 38,291

L MFERIRAREHRE -

Fig. 1. Investigation of environmental ecology under the forestlands.
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Fig. 2. Feeding geese under the forestlands.
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Fig. 3. Vegetation cover changes in different month.
FF: Feeding geese under the forestlands, NF: Not feeding geese under the forestlands.
23 AEMHTEY YR SR
Table 3. Investigation results of plant species in different forestlands
July August September October
Species FF' NF’ FF NF FF NF FF NF
Aspleniaceae
Asplenium nidus \Y% \Y% A% A% A% A% \Y A%
Athyriaceae
Deparia petersenii \% \% v \Y
Davalliaceae
Davallia griffithiana v A% v \Y
Dennstaedtiaceae
Microlepia strigose v A% \Y A%
Polypodiaceae
Lemmaphyllum microphyllum v A% \Y \Y
Drynaria coronans \% \% \% \%
Pteridaceae
Pteris fauriei A%
Thelypteridaceae
Christella dentata A% v
Amaranthaceae
Amaranthus lividus \Y
Anacardiaceae
Mangifera indica \Y v v A%
Caricaceae
Carica papaya A% \% \% \%
Compositae (Asteraceae)
Bidens pilosa var. radiata A% A% \% \%
Mikania micrantha \Y% \Y A% v v v \Y \Y
Conyza canadensis \Y A% A% A% A%
Youngia japonica v
Pterocypsela indica A% A% \% A%
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3. AFEMHEYYRER AR (5)

Table 3. Investigation results of plant species in different forestlands (continued)

PN EIGHERIR AE AE R Rk s B

Species

September

October

FF'

FF

NF

FF

NF

Convolvulaceae
Ipomoea obscura

Euphorbiaceae
Macaranga tanarius
Bischofia javanica
Chamaesyce hirta
Glochidion philippicum

Hamamelidaceae
Liquidambar formosana

Lauraceae

Cinnamomum osmophloeum

Cinnamomum camphora
Labiatae

Clinopodium gracile
Leguminosae (Fabaceae)

Leucaena leucocephala
Lythraceae

Lagerstroemia subcostata
Magnoliaceae

Michelia compressa
Meliaceae

Swietenia macrophylla
Moraceae

Morus australis

Broussonetia papyrifera

Artocarpus incises
Myrsinaceae

Ardisia squamulosa
Oleaceae

Fraxinus griffithii
Oxalidaceae

Oxalis corymbose

Oxalis corniculate
Passifloraceae

Passiflora suberosa
Phytolaccaceae

Phytolacca americana
Piperaceae

Piper betle
Pittosporaceae

Pittosporum pentandrum
Ranunculaceae

Clematis grata

v

A%
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3. AFEMHIEYIYRERE AR (51)

Table 3. Investigation results of plant species in different forestlands (continued)

July August September October
Species FF' NF’ FF NF FF NF FF NF
Rosaceae
Rubus rosifolius A% A% A% \Y%
Eriobotrya japonica \% \% Vv v

Rubiaceae
Coffea arabica A% A% A% v
Paederia foetida \% \Y \% \% \% \% Vv v
Sapindaceae
Koelreuteria henryi v v A% A%
Euphoria longana A% \% \%
Ulmaceae
Trema orientalis v A% A% A%
Zelkova serrata A% A% \% \Y \% \% \'% \%
Rutaceae
Zanthoxylum ailanthoides v v A%

Solanaceae

<
<
<
<

Brugmansia suaveolens

Lycopersicon esculentum var. cerasiforme
Solanum capsicoides

Solanum torvum

Solanum diphyllum

Solanum nigrum

< < < < <
<
<
< <
<< < <
<
<
<

Verbenaceae

Lantana camara

<
<
<
<

Vitaceae
Vitis thunbergii
Ampelopsis brevipedunculata var. hancei A" A% v v
Araceae
Alocasia odora \Y \Y A% A% \Y \% \% \%
Cyperaceae
Cyperus rotundus v v v v A% v v A%
Kyllinga brevifolia
Gramineae (Poaceac) v

<

Panicum maximum

Miscanthus floridulus

Imperata cylindrica var. major A%
Oplismenus hirtellus v
Paspalum conjugatum

Setaria verticillata

< < < < <
<< < <<

Saccharum spontaneum Vv
Digitaria setigera \%
Liliaceae \ v

Asparagus cochinchinensis v v v

< <

Musaceae
Musa sapientum \Y \% \% \%
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3. AFEMHEYYRER AR (5)

Table 3. Investigation results of plant species in different forestlands (continued)

July August September October
Species FF' NF’ FF NF FF NF FF NF
Palmae (Areacaceae)
Calamus quiquesetinervius v A" \Y \%
Areca catechu \% A% \% \% \% \% v Vv
Zingiberaceae
Alpinia zerumbet \% \% \Y \Y

Investigation spec

iesmarked "V | .

' FF: Feeding geese under the forestlands.

® NF: Not feeding geese under the forestlands.
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Table 4. Investigation results of species of birds and animals in different forestlands

=7

e

July August September October

Species FF' NF’ FF NF FF NF FF NF
Caprimulgidae

Caprimulgus affinis stictomus v
Corvidae

Dendrocitta formosae formosae A% \Y
Pycnonotidae

Hypsipetes leucocephalus nigerrimus v v v v \Y

Pycnonotus taivanus A% \Y \% A% \% \% \% \'%
Zosteropidae

Zosterops simplex v \% v v Vv A% v
Passeridae

Passer montanus v A" \% A" \% \% \% \%
Sturnidae

Acridotheres javanicus \Y \Y \Y \Y
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Table 4. Investigation results of species of birds and animals in different forestlands (continued)

HTER

TR TR

Species

July

August

September

October

FF'

NF?

FF

NF

FF

NF

FF

NF

Cisticolidae

Prinia inornata flavirostris
Monarchidae

Hypothymis azurea
Leiothrichidae

Garrulax taewanus
Timaliidae

Pomatorhinus musicus
Dicruridae

Dicrurus aeneus

Dicrurus macrocercus harterti
Sylviidae

Sinosuthora webbiana bulomacha
Laniidae

Lanius cristatus
Hirundinidae

Hirundo rustica
Megalaimidae

Psilopogon nuchalis
Columbidae

Streptopelia tranquebarica

Streptopelia chinensis chinensis
Phasianidae

Bambusicola sonorivox
Ardeidae

Bubulcus ibis

Gorsachius melanolophus

Egretta garzetta garzetta
Rallidae

Rallina eurizonoides
Accipitridae

Accipiter soloensis
Sciuridae

Callosciurus erythraeus thaiwanensis

A%

v

v

v

Investigation species marked " V | .

' FF: Feeding geese under the forestlands.
* NF: Not feeding geese under the forestlands.

(i) A FEIAR R S e T YR B RN R 5 WU e IR & E] 109 €70
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AL 4 €28~ 8 HIGN % 4 fYfdEIL 12 €28 - 9 HFgkE 2 5 ffdtt 10 €20 - 10 HHIfEE 3 @it 6 &
R~ YrEEAE 9 AR - BERATE 8 AZERs © Ll 2 TR 7 2 10 A{yavPEseE L Ll -
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206 PN EIGHERIR AE AE R Rk s B
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Fig. 4. The monthly species and total number (A) birds and animals (B) reptile and amphibians.
FF: Feeding geese under the forestlands, NF: Not feeding geese under the forestlands.

TN: Total number, SN: Species number.

TS, AFEMHERIEE TR R SR

Table 5. Investigation results of species of reptile and amphibians in different forestlands

July August September October
Species FF' NF’ FF NF FF NF FF NF
Bufonidae
Duttaphrynus melanostictus A% A% v A%
Rhacophoridae
Zhangixalus moltrechti A% A" v A%
Polypedates braueri v A% A" A% A% v \%

Buergeria otai A%
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S, AFEMHERIZIE R ELS R ()

Table 5. Investigation results of species of reptile and amphibians in different forestlands (continued)

July August September October
Species FF' NF’ FF NF FF NF FF NF
Dicroglossidae
Fejervarya limnocharis v v v v
Microhylidae
Microhyla fissipes v v v v
Microhyla heymonsi v
Agamidae
Diploderma swinhonis v v v v v
Gekkonidae
Gekko hokouensis v v
Hemidactylus frenatus v v v v
Hemidactylus bowringii Vv v v
Investigation species marked "V | .
" FF: Feeding geese under the forestlands.
? NF: Not feeding geese under the forestlands.
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5. BRIMFUEZYIEEAEL (A) o ZEEM (B) p ZEENE -
Fig. 5. The monthly species of birds and mammals (A) a-diversity (B) B-diversity.
FF: Feeding geese under the forestlands, NF: Not feeding geese under the forestlands.
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6. WIREETE VIR H E1L (A) o ZEEM: (B) p ZAEME -
Fig. 6. The monthly species of reptile and amphibians (A) a-diversity (B) B-diversity.
FF: Feeding geese under the forestlands, NF: Not feeding geese under the forestlands.

1. 355 H7

AR R N ERBAHAE 7 HEEERT - WIREEIE SIS MR 2 IR g pH (H - 48E R - B - 8 -
FREFTEIA ISR o M EISHIRE IR 2 e S ASR 6 > MR T EIBEIRR 1% pH H - 485 - #F
PEEIgE S B HEEE R (P < 0.001) - BRI 2 AT - 0 - & - SHIEEERE - HNSEEX > KAW
KZMEIER > B A B KERME  ECHAEFERNREBEEEZE BRI T ERNEEEE AN S RE
HART A B0 LR MBS 2 - SR o] DU R S AR RE AR AR (LG 1 il L 38R ) (Hendrickson et al.,
2008) - ZEAEBYIE(E R TIER AR S (WE - B 3F) > EAEYEZ EEREA > BUAREIN AR ST
DIR HER KR4S T (Watson et al., 2005) « SEYIZEL(E o] DR LEVIA RV A Y] - BEZRMEITE » BV EIH
HHERIYFE K (Russelle et al., 2007) - T BEYHENAE > EpH HEESHWEYAERRSEFEERE
RZ - H5F (2004) SHEEE IS LLHEEREZ - KT R ERR - 2 Y B L B Lhi e i (AR [EHE K
NEFREFR T T3 E pH HEEEEER - AEELERETE (2004) 4558 AF > B3 pH (EEE o] sEEL 3 (F
2 [SEETAR o 595k (2008) f5 - B R A BB (HE 2 1IEMHR > 9 Bl B SIEHE Y & 2717 2.88 —
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2.97% ZF’aﬁ)ﬁZ?ﬂéﬁEﬁﬁ’\ 115 — 118 ppm Z[#] - &% (1997) f5tH > REIF N A 2F FH B~ 04 0 £ SR HISF K
e NG SR AHEEA S RAER > SR RARE R BFERED
w;& FSYRET « BH (2012) TEAHARISARTTE 120 m’ [0 6 — 8 2Pl 86 H - HIL(F I m LIRIRERE - Wl
I8k 39 SSREF TR SR > HHBIEAEESE - R Z AIENE TR e sEREE > A EEER
BHIHRER AR RA IEUE - B B I U - RICE ASEHY 1% EC EXEua #AT T - EEATE
T & s NSRRI 28 0y A e (HEESRTTIR B ZRER AR - it (2014) 5 HifRAH SRECE - #ERER &
ME R ERR > HIRUYEaAWRE EYE - TROREEEANREM ZRA - BREIEL R HGEZR
5 - 25 (2021) f5H > RIADVEFEEKHEECE M il BE G o 138 pH E R HIR P & 8 > APHEIAH
ISR - MR M EIGRE pH H ~ TIPS EREE - EFERIR#E P ERET - Massaccesi et al. (2019) 511
IS ENBACEENR R E IR PR SR o PAREES - B R i & BB E S ERCER M RERM
L > FHERTRTRE IR IR R kit AR W - SR o AV 7S pl IR h B 5 B (K -

* 6. MMEIBHEREHIRIER 8
Table 6. Effects of soil properties of feeding geese under the forestlands

Feeding period
Item
July August September P-value

n 20 20 20
pH 7.78 £0.33° 7.3910.31° 7.46£0.22° <0.001
EC', ps/cm 341.66 +84.19 403.70 £ 122.04 400.63 £ 120.92 0.144
TOC', % 7711482 10.36 + 5.46 8.6013.77 0.206

N', % 0.110.05 0.19 £ 0.04° 0.17 £ 0.03* <0.001
Ca, % 0.19£0.02° 0.22+0.02° 0.23+0.02° <0.001
K, ppm 56.18 £ 15.86° 45.40 £ 11.09° 100.95 +22.02° <0.001
P, ppm 95.87 £ 58.24 120.92 £79.72 86.96  36.58 0.196
Zn, ppm 7711482 10.36 = 5.46 8.60£3.77 0.206
Cu, ppm 422+ 1.40° 2.95%0.88 2.70 £0.64° <0.001
Mg, ppm 101.30 £33.02 117.60 £ 38.78 117.90 £20.50 0.175
Mean = S.D.

" Means without the same superscript in the same row differ significantly (P < 0.001).
" EC: electronic conduction, TOC: total organic carbon, TN: total nitrogen.

i L 1 5
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F'eﬁ%ﬂiJ PREEEIRIVEE AR - DIZSIEIRE - KELERIREH - BN IREE oy HAvE ~ §55
RGP A WA T EASRR RV  AXHE B T SRR R IR - R **Eﬂn
MM EIEHRIFAER K T2 5 -

Ao o
AFERETEGRERFE B G 10 FEHFNRE S KSR S0t - BRI SE RS oS

U
ZECETR o EAG G  TTIRSL B R RS B (ARG RO R AR SRS L IE N BRYIEY » (i
i B TAEAIHASERT - FrILEE -

ZEXR
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Abstract

The aim of study was to investigate the effects of geese feeding under the forestlands for environmental ecology, soil
properties and crude earnings. Our study was taken place in an artificial forest where a total of two hundred and fifty white
Roman geese were grazed and located at Guangfu township, Hualien county. The results showed that there has no obvious
impact on birds, mammals, amphibians and reptiles for geese feeding under the forestlands in environmental ecology, but
the vegetation coverage under the forest is significantly reduced, from 100% to 50%, and the vegetation coverage reduced
to 25% after the end of geese feeding. The B-diversity index of the geese feeding forestland decreased gradually from 0.879
to 0.831, and the degree of decrease was -0.048, which indicated that geese feeding under the forest would cause the decline
of plant biodiversity. In soil properties, the pH, total nitrogen, K, Ca and Cu of soil were significantly different (P < 0.001),
indicating that the geese feeding under the forestlands can increase soil fertility, thereby becoming part of the nutrient cycle
on the farm. Whereas there were no significant difference in, electrical conductivity, P, Zn, and Mg. Average body weight
of geese is 5.40 kg and the feed conversion rate is 3.24 at 12 weeks of age. The crude earnings are 160 dollars per goose.
In conclusion, the geese feeding under the forestlands in summer, it should be properly planned for their space to avoid

environmental and ecological impacts.

Key words: Environmental ecology, Soil properties, Geese feeding under the forestlands.

(1) Contribution No. 2779 from Taiwan Livestock Research Institute (TLRI), Ministry of Agricuiture (MOA).

(2) Northern Region Branch, MOA-TLRI, Miaoli 36843, Taiwan, R. O. C.

(3) Forage Crops Division, MOA-TLRI, HsinHua, Tainan 71246, Taiwan, R. O. C.

(4) Department of Natural Resources and Environmental Studies, National Dong-Hwa University, Hualien 97441, Taiean, R. O. C.
(5) Corresponding author, E-mail: treefrog@gms.ndhu.edu.tw.



	01-57-3編審委員與版權頁
	01-57-3編審委員與版權頁-
	02-57-3目錄-初排
	03-2775-二校
	03-2776-二校(未修改)
	03-2777-二校
	03-2778-二校(未修改)
	03-2779-二校(未修改)
	03-2780-二校(未修改)
	03-2781-二校
	03-2782-二校(未修改)
	04-57-3稿約
	空白頁面
	空白頁面
	空白頁面
	空白頁面
	空白頁面
	空白頁面
	空白頁面
	空白頁面

