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Preference of Goats for Understory Wild Plants

Yoshitaka Nakanishi”, Midori Imasato, Kohtaro Okamoto, Koji Takayama and Masaharu Manda

Laboratory of Animal Behaviour and Management, Faculty of Agriculture, Kagoshima University,
Korimoto, Kagoshima 890-0065

Summary

This survey was carried out to obtain the basic pilot information on the establishment of vegetation
management of the forest understory in attempt to promote the effective land utilization for the animal
industry. Short-term cafeteria feeding trials were made by examining the dietary preferences of 4 breeds
of goats: Japanese Native Tokara (Tokara), Anglo-Nubian (Nubian), Korean Native Black (KNB), and
Boer (3 animals each). Five kinds of understory wild plants harvested in a mixed forest (Chamaecyparis
obtuse (Sieb. Et Zucc.) Endl. and Cryptomeria japonica D. Don) were given to the goats in May,
September and October, 2002.

In May, the preference ranking for Tokara was significantly higher in the order of Boehmeria nivea (L.)
Gaud., Solidago altissima L., Rumex obtusifolius L., Miscanthus sinensis Anderss., and Pleioblastus
argenteostriatus cv. Disticha, whereas the preference ranking for KNB was also higher in the order,
Boehmeria nivea (L.) Gaud., Rumex obtusifolius L., Miscanthus sinensis Anderss., Pleioblastus
argenteostriatus cv. Disticha, Solidago altissima L. (both P<0.05). In September, the preference ranking
for Tokara was significantly higher in the order of Boehmeria nivea (L.) Gaud., Cirsium japonicum DC.,
Pueraria lobata (Willd.) Ohwi, and Miscanthus sinensis Anderss., Clerodendrum trichotomum Thunb.
(P<0.05), whereas the preference ranking for KNB was also higher in the order of Boehmeria nivea (L.)
Gaud., Miscanthus sinensis Anderss., Pueraria lobata (Willd.) Ohwi, Cirsium japonicum DC., and
Clerodendrum trichotomum Thunb. (both P<0.01). In October, the preference ranking for Tokara was
significantly higher in the order, Boehmeria nivea (L.) Gaud., Mallotus japonicas (Thunb. Ex Murray)
Mueller-Arg., Solidago altissima L., Thelypteris acuminate (Houtt.) Morton, Miscanthus sinensis Anderss.,
whereas preference ranking for KNB was also higher in the order of Boehmeria nivea (L.) Gaud., Mallotus
Japonicas (Thunb. Ex Murray) Mueller-Arg., Miscanthus sinensis Anderss., Thelypteris acuminate (Houtt.)
Morton, and Solidago altissima L. (P<0.01). However, there were no significant differences in the
preference rankings among plant species for Nubian and Boer goats. Thus, both Tokara and KNB goats
revealed definite preference rankings and they preferred Boehmeria nivea (L.) Gaud. over other plants,
because this plant is leafier, fresher and more acceptable. However, all of the preference rankings with the
exception of those for the Boehmeria nivea (L.) Gaud. were not consistent among the goat breeds.

It was concluded that Boehmeria nivea (L.) Gaud. was the most palatable for Tokara and KNB goats
among the plant species used in May, September and October, however preference rankings were different
among animal breeds.

Key Words: goats, palatability, understory wild plants
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Comparison of Egg Production between Anser anser domesticus and
A. cygnoides domesticus under the Free-ranging Condition
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Summary

To obtain fundamental information on the effective use of geese for sustainable vegetation management
on agricultural lands, an experiment comparing the egg productivity between Anser anser domesticus
(¢ 5, ¢ 2: WT) and 4. cygnoides domesticus (¢ 5, ¢ 2: CN) from January to June in 2009 was conducted.
The two kinds of geese were free-ranged separately in each outdoor corral (1 a), and they were provided
with formula feed (CP:16.0%, ME:2,850 kcal/O ) ad libitum. Egg production rate, egg quality, hatchability
and rate of raising were compared between WT and CN geese.

The egg production rate (hen day’s average) of CN geese during the experimental period was 30.1 %,
which was significantly higher than that (23.3%) of WT geese (P < 0.01). The average egg weight of WT
geese was larger than that of CN geese (P < 0.01). As for egg quality, percentages of the yolk, albumen
and shell weight to total egg weight, color fan scores of egg yolks, shell thickness and eggshell strength
were not significantly different between WT and CN geese. The CN geese had a tendency of higher
fertility of eggs comparing WT geese (89.5 vs. 78.0%) (P < 0.10), however there was no significance in
the hatchability of fertilized eggs between WT (65.9%) and CN (72.0%) geese. Although no significant
differences were found in the rate of raising between WT and CN geese, feather-pecking was frequently
observed in both geese.

These results indicated that CN geese had higher gosling productivity compared with WT geese.

Key Words: Anser anser domesticus, A. cygnoides domesticus, egg productivity, free-ranging
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Table 1 List of investigated local Citrus genetic resources in Bhutan and their tree and leaf characteristics.

Place Tree Leaf
No. Date Accession and Administrative ~ Place name Altitude Latitude Longitude Leaf blade Wing
(y/m/d) latin name area Height Width Vigor Habit Spine Length Width  Length Width
(Zhongkhaq) (m) (m) (mm) (mm) (mm) (mm)
1 2009/9/4 Mandarin Paro near Chuzom (Temple) - - - 6 7 Slightly  \igium Nome 759 295 76 15
(Citrus reticulata) strong
2 2009/9/5 Limbu (Citron hybrid) Thimphu Thimphu (Gyelephu)  (Vegetable market) - - - - - - - ; ; -
(C. medica hybrid)
3 2009/9/5 akati(Lime, neck) Thimphu Thimphu (Chirang) (Vegetable market) - - - - - - - ; ; -
(C. aurantifolia)
4 2000/9/5 Acidless orange Thimphu Thimphu (India) (Vegetable market) - - - - - - . ; ; .
(C. sinensis )
5 2009/9/5 akati(Lime, small) Thimphu Thimphu (Chirang) (Vegetable market) - - - - - - . ; ; .
(C. aurantifolia)
6 2009/9/ Limbu (Citron hybrid) Thimphu Thimphu (Chirang) (Vegetable market) - - - - - - - ; ; -
(C. medica hybrid)
7 2009/9/6 HL‘:);E 6:3: 3.&:& Thimphu Thimphu (Gyelephu) (Vegetable market) - - - - - - - - - -
(C. medica hybrid)
8 2009/9/7 Citron (C. medica) Punakha Rimchhu - - - 3 2.5 Medium Medium Long 104.5 47.0 6.7 2.1
9 2000/9/7 |shangla(Citronhybrid) — p o, Rimchhu - - - 4 4 Medium Spreading Medium 850 402 81 38
(C. medica hybrid)
10 2009/9/10 C. ichangensis Mongar upper Kilikhar 2133m N27.15 EO91.15 3 0.8 Medium Upright Long 39.0 16.8 41.8 18.2
11 2009/9/10 C. ichangensis Mongar upper Kilikhar 2154m N 27.15 EO9I1.16 6 3 Medium m:m.rﬂw\ Long 60.9 19.2 385 19.9
uprig
12 2009/9/10 C. ichangensis Mongar upper Kilikhar 2154m N27.15 EO91.16 - - - - - - - - -
13 2009/9/10 C. ichangensis Mongar upper Kilikhar 2154m N 27.15 EO9I1.16 4 3 Medium m:m.rﬂw\ Long 48.1 19.2 42.7 19.5
uprig
14 2009/9/10 C. ichangensis Mongar Yakpogang 1981m N27.15 EO9I1.16 5 4 Medium w:m,rﬂw\ Long 54.5 17.0 53.9 19.8
uprig|
15 2009/9/11 Lime (C. aurantifolia) Mongar Hurung Pam 1276m N 27.17 EO91.13 3 3 Medium Medium Long 65.1 30.0 5.6 1.5
16 2009/9/11 Pummelo (C. maxima ) Mongar Hurung Pam 1276m N 27.17 EO91.13 - - - - - - - - -
17 2009/9/11 Citron (C. medica ) Mongar Hurung Pam 1276m N 27.17 EO91.13 2 3 m:mwmu\ Spreading  Long 99.3 42.7 6.5 2.2
weal
18 2009/9/11 Lime (C. aurantifolia) Mongar Lingmethang 954m N27.16 EO91.12 5 4 Medium Medium  Medium 84.7 383 85 1.7
19 2009/9/11 Lime (C. aurantifolia ) Mongar near Zongkhar dzong 725m  N27.16 E91.08 6 4 Medium  Spreading  Long 91.0 452 6.3 1.6
20 2009/9/13 Sweetlime Lhuntshi 1510m N27.36 E91.13 4 2 Medium  Medium  Short 76.7  37.8 6.9 1.6
(C. aurantifolia)
21 2009/9/13 SWeetlime Lhuntshi 1550m  N2736  E91.13 3 2 Medium  Medium  Short 813 540 83 22
(C. aurantifolia)
22 2009/9/14 . ichangensis Mongar Tongshing 2044m  N27.15 E9116 5 4 m_ﬁ_ms% Upright  Long 597 150 463 182
strong
23 2009/9/14 C. ichangensis Mongar Korilla FMU 2018m N27.17 EO91.18 3 2 Medium Medium Long 53.4 19.5 512 26.0
24 2009/9/14 Lime (C. aurantifolia) Trashigang lower Rongthong 1350m N 27.17 E91.32 4 4 Medium  Spreading Medium 85.4 37.6 5.0 1.6
25 2009/9/14  Citron (C. medica ) Trashigang lower Rongthong 1444m N 27.15 E91.32 4 6 m_ﬁ_mwzu\ Medium  Medium 932 493 4.1 2.0
strong
26 2009/9/14 Citron (C. medica) Trashigang Rongthong 1588m N 27.16 E91.32 - - - - - - - - -
27 2009/9/14 Lime (C. aurantifolia ) Trashigang Rongthong 1588m N27.16 E91.32 35 4 m:mwmu\ Spreading  Long 64.3 30.1 4.0 1.5
weal
Sweet lime . .
28 2009/9/14 o Trashigang Rongthong 1588m N 27.16 E91.32 3 3 Weak Medium Short 76.1 39.9 73 2.0
(C. aurantifolia)
29 2009/9/15 Citron (C. medica ) Tashi Yangtse Bomdelling 1935m N 2739 E91.07 3 3 Medium  Spreading Medium 111.8 50.4 4.6 2.9
30 2009/9/16 Lime (C. awrantifolia) ~ Mongar Yadi, Pakhardang 999m  N27.16 E9122 5 4 Stehtly vigium Lomg 782 344 46 17

strong
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Table 2 Fruit characteristics of local Citrus genetic resources in Bhutan.

No.  Accession or Fruit Seed
Latin name Skin Fruit Flesh  Puffing Granu- Peeling Bitter- Sweet- Sour- Diameter Height D/H pH of Embryo Poly- Length  Number

color surface  color lation ness ness ness (mm) (mm) index Jjuice color embryony (mm)

1 Mandarin Green Slightly Yellow  None None - - - - 30.1 273 110.2 - - - - 5.3

coarse

2 Limbu (Citron hybrid) Yellow  Smooth Cream  None None Difficult None Low High 56.2 107.6 522 - Cream Mono 9.1 0.7

3 Kakati (Lime, neck) Yellowish g\ oth  Grean  None  Nome Difficult - - High 366 385 948 - - - ; 14
green

4 Acidless orange Green  Medium Yellow None  None Medium None Medium Low 66.3 65.0 102.0 - HuO_REP Poly 10.6 7.9

ale green

5 Kakati (Lime, small) Yellowish . Grean  None  Nome Sughtly - - 343 385 891 - Cream,  poiy 95 52
green difficult Pale green

6 Limbu (Citron hybrid) Yellow  Smooth Cream  None None Difficult None Low High 371 98.1 582 - Cream Mono 8.8 0.6

7 Limbu (Citron hybrid) Yellow  Smooth Cream  None None Difficult None Low High 49.8 91.7 543 - - - - -

8 Citron Green Coarse  Grean  None None Difficult - - - 61.8 121.9 50.7 - Cream Mono 10.7 54.0

9 Tshangla (Citron hybrid) Green  Smooth Cream None  None Difficult - - - 1323 986 1341 - wmm g Mono 117 84.0

reen

10 C. ichangensis - - - - - - - - - _ _ ~ _ _ _ _ _
11 C. ichangensis - -
Yellowish ~ Slightly

12 C. ichangensis - None None Difficult - - - 28.6 292 97.9 - - - 12.7 43
green smooth
13 C. ichangensis Yellowish Coarse  Green  None None Difficult - - - 335 37.1 90.2 - Cream Mono 13.0 32
green
14 C. ichangensis Yellow Medium Cream  None None  Difficult - - - 439 44.6 98.4 - Cream Mono 15.9 10.8
15 Lime Green SHEMY cream Nome  Nome Diffidult None  Low  High 404 392 1032 244  ralegreen o007 46
coarse Green
16 Pummelo - - - - - - - - - - - - - - - - _
17 Citron Yellow Medium Cream  None None Difficult Low Low Medium 80.9 127.0 63.7 - Cream Mono 9.3 8.3
18 Lime Green m:mrﬂﬂ\ Green  None None Difficult None Low Medium 34.7 359 96.7 2.45 Pale Green  Poly 7.8 0.3
SMoo
. Yellowish . . .
19 Lime Medium Yellow None None Difficult None Low Medium 42.7 44.1 96.8 2.48 Pale Green  Poly 9.8 1.0
green
20 Sweet lime Green Smooth  Green  None None Difficult None Medium None 54.1 51.1 105.9 5.20 Cream Poly 10.6 0.9
21 Sweet lime Yellowish - Slightly Green  None None Difficult None Medium None 54.4 56.8 95.8 5.39 Cream Poly 11.9 45
green smooth
22 C. ichangensis - - - - - - - - - - - - - - - - -
23 C. ichangensis - - - - - - - - - - - - - - - - -
24 Lime Green m:mfﬁ_w Green  None None Difficult None Low Medium 30.4 29.8 102.0 2.38 Pale Green  Poly 9.1 4.8
SMOoo
25 Citron Green Slightly Green  None None Difficult None Low High 56.0 95.5 58.6 - Cream Mono 12.0 1.5
coarse
26 Citron - - - - - - - - - - - N - - R _ _
27 Lime Green  SHEMY  Green  Nome  Nome Difficult None  Low  High 396 405 978  2.52 Cream, — poiy 104 6.4
coarse Pale green
28 Sweet lime Yellowish Slightly 0. None  None Difficult None Medium None 486 527 922 520 Cream, — poy 121 3.8
green smooth Pale green
29 Citron Yellow Medium Cream  None None Difficult None Low High 93.0 116.8 79.6 - Cream Mono 10.0 52.7
30 Lime Yellowish Slightly  ~.0i Nome  Nome Difficult None  Low  High 452 466 970 252  ralegreen. po0 153

green coarse Green




17

gobobooooooooooobooooboooon

30 kilometers

R, )
) 30 miles

<~
ndi0 8

Phuntsholing

Fig. 1 Collected site of local Citrus genetic resources in Bhutan.
Solid circles: collection site with collector’s number.
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Kakati, seedless lime (C. aurantifolia)
collected at vegetable market in Thimphu
(No. 3)

Seedless lime (C. aurantifolia) collected in
near Zongkhar dzong of Mongar (No. 19)

Seedless sweet lime (C. aurantifolia) Seedless citron (C. medica) collected in
collected in Minji, Lhuntshi (No. 20) Hurung Pam, Mongar (No. 17)

Fig. 2 Representative accessions of local Citrus genetic resources in Bhutan
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L. 7- (977D

Limbu, seedless citron hybrid collected at

. : Tshangla, citron hybrid collected in Rimehhu,
vegetable market in Thimphu (No. 6) Plsmilllci ?Nf)l rgo)n ybrid cofiected 1 Rimetiu

Wild C. ichangensis collected in Yakpogang, Indigenous trees of C. ichangensis in upper
Mongar (No. 14) Kilikhar, Mongar

Fig. 2 Continued.
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