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Conservation and Utilization of Local Vegetables at the

Huai Hong Khrai Royal Development Study Center”

Thailand is welknown as an agricultural
country being self-sufficient in producing agricul-
tural products, meanwhile, capable of exporting
some agricultural commodities to other countries.
Locating in tropical and subtropical zones. Thai-
land is provided with geographical advantages in

growing vast diversity of crops.

As for vegetables, tropical varieties are
grown throughout Thailand while those of sub-
tropical are grown mainly in the North and tem-
perate species are produced only in the high alt-
tude of the North and the Northeast. The varieties
arc mostly modern hybrids introduced from
abroad. Such hybrid vegetable crops tend to lose
resistance to diseases and pests with time, thence,
causing problems of overdose chemical applica-
tion for pest control.

Pisit Voraurai® and Chantana Suwantada

An alternative to solve the problems is to
introduce local vegetables to people consumption.
These vegetable crops grow wild and have been
utilized by local people for ages of time. They
survive through periods of evolution and are
resistant to environment and pests. Most of them
can still be found growing wild in the fields, woods
and forests while the same species were introduced
from their natural inhabitats to be cultivated in the
villages and ultimately became cultivated species,
These plant species are grown as domestic
vegetables, usually in the backyard garden of the
houses. They do not require disease and pest
control since they are rarely disturbed by
pathogens or insects. So these crops are naturally
considered as chemical free, and, morcover,

nonintensive in cultivating practices.

Index words : Vegewble, Royal Intative Project, Huai Hong Krai, Germplasm, Biodiversity

" The paper for the German Foundation for intemutions! Development (DSE) and the Food and Agriculture Development Center
(ZEL) International Semingr on Conservation and Utilization of Plant Genetic Resonrces, Nepol. May S-14, 1998,

* Plnat Genctics Conservation Project as Royal Initiation of Her Royal Highness Princess Mahachakri Sinndhorn, Chitralada Palace,

Rangkok 10303, Thailand

¥ Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand



Although local vegetables are not so
attractive in appearance and taste as those of
common vegetables sold in the markets, they
currently get great attention from average towners
due to their chemical free quality of consump-
tion as well as, in some species, their specific
nutritional and medicinal values. Thus, demands
for local vegetables are increasing, and more plant-
ing materials of these crops are requested by the
farmers. Some farmers in particular villages even
diverted themselves from growing modern varie-
ties of vegetables to those of the local ones and
eam more income because lower input is needed.

Attentively, local vegetable crop conser-
vation had been included in the projects of con-
cerned governmental research institutes, The Huai
Hong Khrai Royal Development Study Center,
Chiang Mai. Thailand, started the project in 1993,
The objectives of the project are as follows:

1. Collection of local vegetable species as

the germplasm.

2. Evaluation of the species.

3. Proper utilization of the species.

At present, 90 species of local vegetable
crops are collected at the Center from serveral
parts of the country, especially from the North.
More species are assigned to be collected.

The collected species are genuinely dif-
ferent in biological characteristics and can be
grouped as trecs, shrubs, perennials, herbaceous
perenials and annuals. For tree and shrub spe-
cies, they are multipurposedly utilized. The neem

tree, Azadirachta indica A. Juss, var. siamensis,
1s a good example of which the wood can be
used for household furnitures, the dried branches
as firewoods, the young shoots and inflorescences
as vegetables and the seed extract as effective
natural insecticide. An example for shrubs is
Leucaena, Leucaena leucocephala de Wit, of
which the dreid branches arc good for firewoods,
young shoots and pods for vegetables and the

leaves for ideal green manure.

Perennials, herbaceous perennials and an-
nuals are commonly used as vegetables. Plant
parts utilized are young shoots, leaves, fleshy
leaf stalks, flowers, fruits and tubers, depending
upon the plant species. The species are, for ex-
ample, Acanthopanax trifolium Merr., Amaranthus
lividus Linn., Amorphophallus campanulatus Bl .,
Basella alba Linn,, Cantella asiatica Linn.,
Chlorophytum umdulatum Wall., Colocasia
esculenta Sahott. Cucurbita moschata Decne,
Dioscorea esculenta Burkill, [pomoea aquatica
Forsk., Momordica charantia Linn., Raphanus
sativus Linn., Selaginella argentea Wall, and

Solanum torverm Sw.

Collected plants are field grown in the plant
conservation plet of the Center. There are more
than onc accessions in some species, collected
from ditferent locations. Plant characteristics
evaluation and chromosome investigation have
already been conducted in some species. Evalu-
ation of nutritional and medicinal values are be-
ing carried out, joint-ventured with another institue
for chemical studies.
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Plant Parasitic Nematodes Associated with

Longan Decline

nusiing dnwanes o3 Sindmidy * uaz wa3 nsna’
Pamorntip Aksorntong " Jariya Visitpanich ™ and Chatree Sittigul

Abstract : Plant parasitic nematode populations were observed in three types of longan orchard conditions. They
were classified as flooded lowland when receiving heavy amount of rainfall, normal land without flooding and high-
land commonly obtained insufficient amount of water during dry period. Soil samples of 1-3 points of 500 grams each
were randomly collected in the vicinities of longan canopies of normal and declined trees in 10 selecied orchards in
Chiang Mai and Lam Phun arcas. Ten plant parasitic nematode species with varying in numbers were obtained ir: all
types of orchard conditions. The four most prevalent species were comprised of Rotvlenchulus reniformis, Macropasthonia
sp., Tylenchorhynchus sp. and Helicotylenchus sp. As a high number of Rotylenchulus reniformis were detected in
declined orchards, it was presumed that this species of nematode might be directly involved with longan decline or

acted together with other factors to cause complex declined symptoms. Further study on the Rotyvlenchulis reniformis

nemaltode in relation with longan decline should be carried oul

UNAALS ; yinndvsiiaunz T fideudesdngitylurui Tomn gy anmitudnii Taivioud
Lezmuiiney Taofudadsiuendud lsfuomsnimmses unzdulnirouas 1-5 g9 1u§m‘1‘ﬂgn6ﬂwm
o e bniuasdmyuaunnm 1009w sadsing i idfoudeedagity 10 vilanaauivinisdinn
T&iRevurpefagiyfimuduininnnnil 4 wile Ao Rotyienchulus reniformis, Macroposthonia sp., Tylenchorhynchus
sp. UAE Heticotylenchus sp. 3Ny lAiRoudDs Ronlenchulus reniformis 1 nnanniigalumud leiumas
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7 Department of Plant Pathology and ‘Dcpmmm'. of Entomology, Faculty of Agriculture, Chiang Mai University, Chiang Mal 50200,
Thailand.
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Table I Number of soil samples taken inside longan canopy vicinities of declined and healthy

trees in different orchard conditions and Jocations in Chiang Mai and Lam Phun

areas in 1998.

Date Location Orchard rondklom Declined tree Healthy tree
Jan. 14,1998 Ban Luk* Lowland 1 e
Jan. 15,1998 Ban Nam Ba Luang Upland 2 I
Jan. 16,1998 Ban Tha Tum Normal 5 1
Jan. 26, 1998 Ban Dong Rusi Normal B o™ 2
Jan. 26, 1998 Ban Huay Kun Normal e 1
Mar. 3, 1998 Ban Moung Nga Lowland 1 2
Mar. §, 1998 Ban Mud Ka Upland 2 2
Mar. 10, 1998 Ban Pa Heaw Lowland 2 2
Mar. 24, 1998 Ban Pa Kha Lowland 5 2
May 14, 1998 Ban Luk* Lowland 4 .
May 21, 1998 Mae Hae Uptand 2 1

Total 29 15
* Soil samples were repeatedly collected in the same orchard.
** No sample taken,
' A - S
asuAIeseAu mdeadomisau HaNIasID

(soil auger) IDIFAUTBUBITOMUNTIHIYDS
Audrlednilszanm 20 udins 10 A001380
| 9n nnAuR@I 10 @ Fave 14206
snanndasdt lednlde Smsidusieien
Bnni"aﬂnmuﬁmnqn Tuiuit 14 wouniny
2541 mmfmhﬁ’m:inimwin:w 119U 500
niunds ieasamaiiauazyTin 1ddou-
Hoofagiyludonlfianms Tavitnauuns
ABINTIAZILBT 11U (Combination of Cobb siev-

ing and Baermann’s funncl method)

wannNIInTIvaauYia ldidoudsy
Faz e ndInt1sdu 500 N3y namIud
mnmaiudndawy ldideudsedag iy o-10
yium N0 Rotylenchulus  reniformis.
Macroposthonia sp., Tylenchorhynchus sp..
Helicotylenchus sp.. Pratylenchus sp., Xiphinema
sp., Trichedorus sp., Hoplolaimus sp.,
Scutellonema sp.

Meloidogyne sp. \n¥
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- a & dde .
‘lﬁlﬁuuvluuwnﬂwuumunﬂmmmms #1379 Tylenchorhynchus sp. WAE Helicotylenchus sp.
walududunaosuasduauyinl  Ae WA 14 nazaIe6 2)

Rotylenchulus reniformis, Mucroposthonia sp.,

Table 2 Number of different nematode genera obtained from normal healthy and declined
trees in longan orchards in Chiang Mai and Lam Phun areas in 1998,

Nematode Decline free Healthy tree "
L. Rotylenchulus reniformis 21808 2.904
2. Macroposthonia 5,100 . 2,674
3. Tylenchorhynchus 1,219 1,029
4. Helicotylenchus 2,128 H08
5, Pratylenchus 271 98
8. Xiphinema a3 179
7. Trichodorus 43 17
8. Hoplolaimus 50 7
8. Meloidogvne 80 1
10. Scutellonema o 0

W
Total number of nematodes obtuned from 29 trees, each tree SIK gm of soil were taken

" Total number of nematndes obtained from 15 trees, each tree SO0 gm of soil were taken
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Figure 1 Larval stage of Rotylenchulus Figure 2 Adult female of Macroposthonia

reniformis nematode. sp. nematode.

Figure 3 Adult female of Tylenchorhynchus  Figure 4 Adult female of Helicotylenchus

sp. nematode. sp. nematode.
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Uimns | didouroots 4 vilakanars
wulududr lefnantorinianeosnoudraun
nidudr loanmeuysnl Taoanz 1didou
HoU Rotylenchulus reniformiy WuUTuimun
g don/Foudiondu | didouroodng it
Finou q (@11af 2)

Uimnmoa Tdidournodagitwi d g
armmanarsiuhNuudazui @aud loi
netmanImanane gy wae i iviuds wu
Rotylenchulus reniformis VTn 1w ganinni
Iddourooyiinfug od1alyfanlurnw
yansfinounuyTum I didoudos Helicoty-
lenchus sp. f'i!)u't'l'nq»:m"l Rotylenchulus
reniformis 1@mioy 319 3)

Table 3 Number of nematode genera obtained from 29 declined longan trees in different
orchard conditions in Chiang Mai and Lam Phun areas in 1908,

U 2/ 3
Nematode Lowlund orchard Normal orchard Upland orchard
Rotyleachulus renitormis 18,068 7,064 789
Macroposthonia 2174 2,858 "
Tylenchorhynchus 656 2,510 143
Helicotylenchus 138 005 1,886

1
Fotul mumber of nematodes obtamed from:

xﬂ‘owm‘lcfnﬁoudou Rotylenchulus
reniformis \Wuwdafiwuwinil ga luaaudrlo
fiudasnimianioognaniwiuiilgn 79
ﬁuﬁnpuiﬂﬁuimulowﬁm’f\hmﬂummq
dvigainanilafin Wdu & lanaasning
naoy Tauit | ddoudood higafhaszuy
indovunadylo vh‘lﬂ’ﬁ'n'lxirnmmqmivmns
omr hl@saddu 1ddud Sl Audalo
nou niaTnauashifastes Fudnid 2s3x)
3103 Rotylenchulus reniformiy fanilu
Iddoudoodagfwitdriy ifvodomnng
w9 o g Tepa as wazdlo
ot lsiany dahilinwanibeadeyani
oM IOARY

13 rces. 10 teos and O wees, oach tree MK g of xoil were randomly taken

Hibben (1964) 1#fnuimunaoimanga.
Tnanvoadu sugar maple (Acer sacchurum) Wi
1dAououring Aymaowila (hu Helicotylenchus
sp.. Hemucycliophora sp.. Xiphinema sp. HO¥
Tylenchus sp, WimwszuINvesdufinmm
mmanga Innadludinann uald@ovdon
w3 W erun Taon s sibi WAneanomn.
Twsu Aagnandoaiusnaunng
(1991) AmuoinmingaInsuyesdunila
(maple declined) ﬁﬂn&unmundumuﬁmq‘(m
o wuesauiiiued o s inyen ly
wiewnsl&nn anuntads vimh Din
suns  uarldideudovidiiiaisszuuiin
A lumedrdnil Tsauaziuaatimiin

Munion
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AMZEIIYOVBAY Dr. Gerrit Karssen,
Plant Protection Service, semmusoiiaud
Aldnguidmunyiaved1didoudon

Rotylenchulus  reniformis

yavounadwesaind lon I¥aygn
Widaufinedse vovounu nuilizuny
Todho qauanadd Taorssel #ldnuiudaya
Tumamun mu3soiiiludumiisunaTnsans
380 manuqu TrauazuuasingRsndnyue
&1lovasiminmsSieduTsn enAnduiut
UnannTsa Taoldfumivayunuisenn
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2&:;3"360‘541!011011)\5:!}11: dhuatgan o
i
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19Na15H 1904

¥w3 @ndna . ¥3u1 Iandvaiiy, ausiing dnuines
var gl lwwassed | 2541 maasnany
mmgwwe'lmnwnﬁﬂmﬁmd’u. NI
Tsany (Mdadafiu)

Audna awiind. 2538, 1didoudeoudagiy
Tutszmalve. Trafudsssums. 275 wih,

Hibben. C. R. 1964, Identify and significance of certain
organisms associated with sugar maple decline in

New York woodlands. Phytopathology 54 (1389-

1392.

Manion, P. D. 1991, Tree Disease Concepts. Prentice
Hall, Inc., Englewood Clifts, New Jersey
P 328-348.

Tarjan, A. C. and J. 11, O' Bannon. 1969 Observation
on meadow nematodes (Pratvienchus spp.) and
their relation to declines of citrus in Florida. Plant |

Disease Reporter 53 @ 683-683,
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Use of Haloxyfop-R-methyl Ester in Garlic

Wit aeIoIINIA ¥ oz auuvl Fane1 e ogsuT

Pornchai Lueang-a-papung ' and Sayomchai Singhara Na Ayudhaya®

Abstract © Two experiments were carried out in Chiang Mai Province during December 1997-March 1998. Ii
wis to determine the efficacy of haloxyfop-R-methyl ester [R-methyl-2-(4-(3chloro-S(trifluoro-methyl)-2-
pyridyloxy)phenoxy)propionate] for annual grass weed control in garlic. The herbicides were treated at 30 days
after planting with knapsack sprayer in the spray volume 80 lirai. Haloxyfop-R-methyl ester at the rate 8.64 g ai/rai
gave very good control of annual grass weeds, Eleusine indica (L.)Gaerth., Digitaria sanguinalis (L.)Scop. and
Echinochloa colona (L..)Link. The application of haloxyfop-R-methyl ester at the rate more than 10.84 g aifrai
provided excellent control of annual grass weeds. Haloxyfop-R-methyl ester at the rate 8B.64-17.28 g ai/rai were
applied overtop of crop at 30 days after planting showed no phytotoxicity symptom in garlic. The use of haloxyfop-
R-methyl ester for postemergence grass weed control in garlic could increase yield up to 7.3-34.7% when compared

10 non treated plot.

UNARESD © viimsnaaes 2 wlaamamacesluianiadosdv sendadeusunag 2540-Twny 2541
Taeiiagus svandodlumsnss@ninmmsasuguirtvngidersaom o sime e sans haloxyfop-
R-methyl ester |R-methyl-2-(4-{3chloro-5(trifluoro-methyl)-2-pyridy ony)phenoxy)propwnnlc] Tulinsziion
Mmiwumsainwwainidgnnszifion 30 iuehunmuuuummuwﬁ’muﬂwmm1 (spray volume) 80 Aa3/

“mndvmie ) auzinuatmond unyinewdnaealus Fualwd 50200,

" Department of Agronomy, Faculty of Agriculture. Chisng Mai University. Chiang Mai 50200, Thailand
* wiinan oz Tns lwoudalszmeaIngdiia,

" Dow Agro Science (Thailand) Co., L.
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19 WuMT haloxyfop-R-methyl ester 8AT1 8.64 nfumrenngni/ls exddss@ndamduinTunanaugy
Fuftwgg@onlszan luunuein g manndRum (Eleusine indica (L.)Gaenh.). WENAUN (Digitaria sanguinalis
(L.)Scop.) uaqupunﬁwq (Echinochloa colona (L.)Link.) 1aunms‘lim1 haloxyfop-R-methyl ester 1u8a71gn 1
1084 nfuertsonngni/ld n-Wnnﬁwuu‘lumsmuqmvmw1nu aglsAmuns1¥ms haloxyfop-R-methyl
ester W51 B.64-17.28 ninmoongnd/ls Tasthimsviucuuaquiluuiymondimstgn 30 Suliild
nrsiflsuuanieimsuiuidesiala mildes haloxyfop-R-methyl ester DA I¥RYgRRITTZIAN
Tuumnainghesennsofumandanizifion 14 7.3.34.7 % edvuduaniwi idns 1mind

Index words | Haloxyfop-R-methyl ester, Garlic
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{[Stnfluoromethyl)-2-pyridinyloxyJphenoxy]-
propionic acid) ?oﬂmnﬂnﬁnﬁm-ﬁ Onecide
Super
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Table 1 Efficacy of postemergence herbicides for annual grass weed control in garlic
(Location 1),

Control Rating"
Herbichde Rute 16 DAAY 80 DAA® 40 DAAY
galval  ELI DIS ECO ELI DIS ECO ELI  DIS ECO

Huloxyfop-R-methy! ester .04 8.0 9.0 0.3 9.0 0.8 9.4 0.8 0.0 9.1
Huloxyfop-R-methyl ester 10,84 04 9.8 0.7 0.4 LX) 0.7 0.4 0.5 0.8
Haloxyfop-R-methy! ester 12.96 0.8 0.8 L) e 0o 0.8 0.8 0.8 0.8
Haloxyfop-R-methy! ester 15.1% 9.8 ERY] 0.8 0o e 0 0.7 0.8 0.8
Huloxyfop-R-methy! ester 17.28 LR 0.9 0.0 XY 'RY 0.0 0.9 0.9 9.9
Fluazifop-buty! 24.00 LB 87 LRY 8.4 8.7 §.0 8.5 8.5 87
Hand weeding . . . . . . . . . >

Non weeding . . o . . - . . . o

" Conwol Rating - 0 = No control, 10 = Completely control. DAA : Duys afier application.
Annual grass weeds. ELI = Eleasine indica (L.yGaerth., DIS = Digitari senguinalis (L.)Scop.,
ECO = Echinwehton colons (L Link.

Table 2 Efficacy of postemergence herbicides for annual grass weed control in garlic
(Location 1),

Control Rating "

Herbiclde Rate 16 DAAY 30 DAAY 40 DAAY
galral ELI DIS ECO ELI  DIS ECO ELI DIS ECO

Haloxyfop-R-methyl ester 5.64 8.2 LR A2 5.4 8.5 8.4 85 8.5 83
Huloxyfop-R-methyl ester 10.84 0T w7 0. 0 LAS 0.8 0.y LR .4
Haloxyfop-Remethy| ester 12.00 Wl 0.8 0.8 0.h 9.0 0.8 w7 e 9.7
Huloxyfop-R-methyl ester 1512 0.8 9.8 0.8 08 0.8 0.9 0.8 0.8 0.8
Haloxyfop-R-methy! ester 17.28 9.8 0.8 9.9 R LAY 0.9 ] L) 0.8
Fluagifop-butyl 2400 ¥2 83 82 83 b 80 88 &8 B2
Huand weeding o a @ - 3 . - : . .

Non weeding . . ‘ . . . . . . .

" Control Rating 1 0 = No control, 10 = Completely control. ' DAA 1 Dayx after application,
Annual grass woeds. ELL » Eleusine indica (1.)CGaerth., DIS = Digituria sanguinalis (L.)Scop.,
ECO = Echinochlon colone (L.)Link
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St vty
MEHAINMTWUETIANMUNTIVITAI 9
30 Juldiimsquidudaed i isiy lunlas
uun:]s:mn'luunmmzhmﬁ4 TSz
YNIMIINAB0.25 M1, MBINT I HNan1T 1Y
Msal namInaasaanslumaei 3, 4, 5
uae 6 nums s haloxyfop-R-methy! ester
8851 8.64 n3umsenngni/ls daneil it
Uszianlunavredugmaundeluinlag
dntfos uadafins 19 lusaniigenit 1084
nSuaseengni/ls szwulSumuasfyies
ng@elszanluunursidgniosinn msls
@15 haloxyfop-R-methyl ester 8A31 8.64

niuesesngnd/1s exiin munsalumsan
Yinarivirluunneiign asldlndifvaiy
ms lFenamiinSouifioy fluazifop-butyl Ha5)
24.00 nSuenseengni/ 13

dmiuirirlunaiuy nuinsld
aM5inl haloxyfop-R-methy! ester 1212 fluazifop-
butyl himnsnam/Sanudyiydinaasldion
AN TYUWU (Amaranthus spinosus Linn.)
nazaudamum (Ageratum conyzoides Linn.)|
Yafiwsizmsiiia 2 wiiai1#lunsnanes
fuvaniitquasiadoniasluuny (wsd,
2540)

Table 3 Effect of postemergence herbicides on annual grass weed density and dry weight at

30 days after application (Location I).

Herhicide Rate Weed density (No/0.25 m®) Weed dry weight (2/0.25 m®)

g abrai ELI DIS ECO ELI DIS ECO
Haloxyfop-R-methy! ester 8.64 1.7b 20b 23b 27h 240 38b
Haloxylop-R-methyl ester 10.84 Oc Oc 0c¢ ob Ob ob
Haloxyfop-R-methy| ester 1296 0c¢ O¢ 0c¢ 0ob 0Ohb 0b
Haloxyfop-R-methyl ester 1512 0c¢ Oc Oc¢ 0Ob ob 0b
Haloxyfop-R-methy! ester 17.28 0c Oc 0c ob 0ob 0b
Fluazifop-butyl 24.00 LOh 20h 1L.7b 1.6b a1b 23b
Hand weeding 0c Oc Oc 0b oh ob
Non weeding . 9.0 a 88 a 9.0 a 207 a 374 a 336 a

C.V. 28.00% 4920% 85.85% 51.01% 4140% BO.38%

Annual grass weeds: ELL = Eleusine indica {1 )Gaerth
LCO = Echinochloa coiona (L. )Link,

14

DIS = Digitaria sanguinalis (1.)Scop.,
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Table 4 Effect of postemergence herbicides on annual grass weed density and dry weight at
30 days after application (Location I1).

Herblcide Rate Weed density (No./0.25 m") Weed dry welght (2/0.25 m’)
g alleal ELI DIS ECO ELI DIS ECO
Haloxyfop-R-methy! ester H.64 RE 37 430 R R 21b 25b
Huloxyfop-R-methyl ester 10.84 1.7 be 1.0¢ 13¢ b 13n 16b
Haloxyfop-R-methyl ester 12.96 Oe 0 NS oh 0b 0b
Haloxyfop-R-methyl ester 1512 O¢ be 0e Oh oh 0b
Haloxyfop-R-methyl ester 17.24 O¢ e e Ob 0h ob
Flunzifop-buty! 24.00 13 be 13¢ 2.3 e 210 140 b
Hund weeding . O¢ LS 0e Oh b ob
Non weeding . 1.7a 1570 1500 199 60 2508
v, 61.31% 4486 59.52% S4.34% 62.52% 23.35%

Annual grass weedy: ELI = Elewsine indica (L.)Gaerth,,  DIS = Digitaria sanguinally (L.)Scop.,
ECO = Echinochloa colona (L. Link.

Table 5  Effect of postemergence herbicides on annual broadleaf weed density and dry weight
at 30 days after application (Location 1),

Herbicide Rate Weed density (No.0.25 m") Weed dry welght (3/0.25 m’)
g al/rni EL1 DIS AMS AGC
Haloxyfop-R-methyl ester H.64 37 ah 200 1430 2050
Huloxyfop-R-methy! oster 10.84 3.3 ab 2.7 uby 4.1 8 127 ¢d
Huloxyfop-R-methy! ester 12.96 3.0 als 2.7 aby 137w 2001 ub
Haloxyfop-R-methyl ester 15.12 5.0 ab 2.7 ub 1572 130 cd
Haoloxyfop-R-methyl ester 17.28 570 2.7 ub 1482 174 a-c
Fluazifop-butyl 400 33ab LX 12,6 sl 1M2bd
Hand weeding - De 0b D¢ ¢
Non weeding - 2.7 he 13b 9901 7.0 de
C.v, 51.34% 67.83% 14.09% 31.04%

Annual hroadleaf weeds | AMS = Amaranthus spinasus Linn,  AGC = Ageratum convzoides Linn,
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Table 6 Effect of postemergence herbicides on annual broadleaf weed density and dry
weight at 30 days after application (Location I1),

Herbicide Rate Weed density (No./0.25 m") Weed dry welght (/0,25 m*)
g olrai ELI IS AMS AGC
Haloxyfop-R-methy! ester 4.04 4.7 ab 20h 1480 205 a
Haloxyfop-R-methyl ester 8.64 13a 180 15.8 ab 187 a
Haloxyfop-R-methyl ester 10,84 270 174 208 0 188 a
Haloxyfop-R.methy! ester 12,08 20a 200 201w 150 0
HaloxyfopR-methy! ester 15.12 200 1.7 a 11.8 abh 16.3 a
Haloxyfop-R-methyl ester 17.28 270 140 115 ab 140 n
Fluazifop-butyl 24,00 27 130 18.6 ah 14.0 0
Hand weeding . 0c¢ Ob 0¢ D¢
Non weeding . 230 1.0 ab 8.1 be 4.5 be
C.V. BO.45% b3.70% 4A777% 89.52%

Anneal broudleaf weeds: AMS = Amaranthus spinosus Linn,,

szaunluiunensziion

MUNAINIINUEITIAN 7, 15, 30 Loy 45
Tu Idhimsarasaeunansynuveamainil
fildon udhiiinlunsudion 91 7 oy
8 weraalfiiudims haloxyfop-R-methyl ester
531 8.64-17.28 nfumsonngni/ld #iins
wulunguisniovaansdgn 30 Ju hiflug
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Fauniloutunis MWmaninRoudiou fuazifop-
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maliuoadnunan sz

Win mﬁumuamvmuumnmqmu
fmunluiuitilosns 1 x 4030, 1@
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ns e haloxyfop-R methy!l ester 8n37 8,64

AGC = Apgerarum conyzoidex Linn,
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ma e haloxyfop-R-methy! ester 0991 8.64-
17.28 nfumreongnd/ls WeanyTinadyily
nadenlszanluunuradndherannaomy
wondn 18 7.3-.34.7% Mouduoninhiting
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v munsnmunanaa nasien1d 19.7%
uax 11.3% laanaanail | uay 2 Mwdidy
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Table 7 Effect of postemergence herbicides on phytotoxicity, crop height and yield of garlic
(Location 1).

Herbicide Rate Phytotoxicity * Yield
g aifrai 7T-45DAAY kg/rai % Increased *
Haloxyfop-R-methy! ester 8.04 ] 2318 b 18.0
Haloxyfop-R-methyl ester 10.84 0 2,407 b 225
Haloxyfop-R-methyl ester 12.98 0 2,407 a 329
Haloxyfop-R-methy! ester 16.12 0 2,642 « 34.5
Haloxytop-R-methyl ester 17.28 0 2.648 a 4.7
Fluazifop-butyl 24.00 0 2,852 b 19.7
Hand weeding - . 2720 a $8.9
Non weeding - - 1,066 ¢ 4]
C.V. 461%

" Phytotoxicity - U = No phytotoxicity, 10 = Completely killed
Y DAA - Days after applicanon

" % Increascd : Compared with non weeding ploL

Table 8 Effect of postemergence herbicides on phytotoxicity and vield of garlic (Location IT).

Herbicide Rate Phytotoxicity Yield
g ai/rai 7-45DAA " kg/rai % Increased *
Haloxyfop-R-methyl ester 8.04 0 2,452 cod 73
Haloxyfop-R-methyl ester 10.84 0 2,697 ab 18.0
Haloxyfop-R-methyl ester 12,98 0 2,816 a 28.2
Haloxyfop-R-methyl ester 15.12 0 2,818 a 231
Haloxyfop-R-methyl ester 17.28 0 2821 a 28.4
Fluazifop-butyl 24.00 0 2,644 be 113
Hand weeding - . 2,847 a 245
Non weeding . - 2.266 d o
C.V. 4.85%

' Phytotoxicity : () = No phytotoxicity, 10 = Completcly killed
“DAA : Days after application
Y % Increased - Compared with non wesding plot.
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Use of Haloxyfop-R-methyl Ester in Onion

vasy ndese e uax o Bavsr w ogeur *

Pornchal Lueang-a-papong” and Sayomchai Singhara Na Ayudhaya *

Abstract : The efficacy of haloxyfop-R-methyl ester [R-methyl-2-(4-(3chloro-S(trifluoro-methyl)-2-
pyridyloxy)phenoxy)propionate| for annual grasy weed control in onion were carried out in 2 locations at Chiang
Mai Pravince. Herbicides were applied as postemergence at 30 days after onion transplanting. Haloxyfop-R-methyl
ester at the rate more than 8.64 g wi/rai provided excellent control of annual grass weeds such as  Digitaria
sanguinalis (L.)Scop., Echinochloa colona (L )Link, and Eleusine indica (L.)Gaerth. Haloxyfop-R-methyl ester at the
rate 8.64 g airal gave u control of annual grass weeds as good as (luazifop-butyl [()-2[4-([S(trifluoromethyl)-2-
Ipyndinyljoxy|phenoxy]-propionic acid)] at the rate 24.00 g ai/frai. The application of haloxyfop-R-methyl ester ut
8,64-17.28 g arai did not phytotoxic to onion, Use of haloxyfop-R-methy! ester for annual gress weed control in
onion was uble to increase yield up to 52-166% when compured to non treated plot.

UNAAL © Winsmanoalu 2 uwamasnafidaniadeshol dofnumlzzAnnimeoaes holoxyfop-R-

methyl ester [R-methyl-2-(4-(3chloro-S(trifluoro-methyl)-2-pyridyloxy)phenoxy jpropionate | ‘lumquuhﬂs

agiie) sz Tunnursingh lualanlgrvoaniaIng Tastimmiumaniinwsdnisdodgn 30 Ju wimms
' o'y 4

haloxyfop-R-methy| ester fin11gan 31 8.64 nfuaoongnd/ 11 eziinmenniafidontumsniunguivivggder

Uiy 19 nwzinumaminad wninedodivelind Soalwi 0200,

[/Mepariment of Agronomy, Faculty of Agscalture, Chiang Mai Univeesity, Chiang Mal 50200, Thailand
2uiivan oz 1ns Tvwoud alszneIng §iim,

2/Mow Agro Science (Thalland) Co., L,
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Vs luunaaindiwon wahiuun (Digitaria sanguinabis (L )Scop.), WqunBwuy (Echinochloa colona
(L)Link ) nnznqbﬂum (Eleusine indica  (L.)Gaerth,) 4&011”&11 haloxyfop-R-methyl ester Tudni 8.64
nduensoongni/15 exihle@ninmmanaunuisfvqgienlszionlumuaadndh Idvidesiuns 1¥mnnd
Wisuilvy fluazifop-butyl [(F)-2(4-[[S(mifluoromethyl)-2- Ipyridinyloxy |phenoxy | -propionic acid)) Tuda 24.00
nfumanengni/li ma huloxyfop-R-methyl ester 58371 8,64-17.28 niumyoongni/li B 1¥wonsiaIng
wetmammaiusinudntala maldms baloxyfop R-methyl ester itonuqu3riwng@uasznn luunuasingh
Tunounia Ingioz ounsofiunanda1d 52 166 Wodidud Wouiurnmi Wns 19manil

Index words : haloxyfop-R-methyl ester , onion
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Table 1 Efficacy of postemergence herbicides for annual grass weed control in onion

(Location I),
Control Rating"
Herbicide Rate 15 DAAY 30 DAAY 45 DAA®
2 avrai DIS ECO ELI DIS ECO ELI DIS ECO EL
Haloxyfop-R-methyl ester 5.64 9.1 9.2 9.0 8.6 8.8 P9 0.4 2.3 8.0
Haloxyfop-R-methyl ester 10.80 0.8 9.4 0.3 0.8 9.8 9.8 0.8 0.8 9.3
Haloxyfop-R-methy! ester 12.96 10.0 10.0 100 100 100 10.0 10.0 100 100
Haloxyfop-R-methy} ester 15.12 10.0 10.0 100 10,0 10.0 10.0 10.0 10.0 10,0
Haloxylop-R-methy| ester 17.28 10,0 10.0 100 10,0 10.0 10.0 10.0 10,0 10.0
Fluazifop-butyl 24.00 0.3 100 10.0 0.8 9.8 0.3 9.3 9.0 9.0
Hend weeding . 2 - . . - e .
Non weeding - - - : . . . . 2 .

Y Control Rating : 0 = No control, 10 = Completely control,

Annual grass weeds: DIS = Digitaria sunguinalis (1.)Scop.,
ECO = Echinochios celona (L-)Link

DAA : Days after application

ELI = Eleusine indica (L )Grerth,
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Table 2 Efficacy of postemergence herbicides for annual grass weed control in onion

(Location II).
Control Rating"
Herbicide Rate 15 DAA® 30 DAAY 45 DAA®

gaif/sl  DIS  ECO  ELI DIS ECO  ELI pIS  ECO  ELL
Haloxyfop-R-methyl ester B.64 2.2 9.3 9.0 9.6 0.4 2.2 9.4 9.8 9.0
Haloxyfop-R-methyl ester 10.80 2.8 9.8 8.0 9.8 9.8 9.8 0.8 9.8 9.4
Haloxyfop-R-methyl ester 12.96 100 100 100 100 100 100 100 100 100
Haloxyfop-R-methy| ester 15.12 100 100 100 100 100 100 100 100 100
Haloxyfop-R-methy| ester 17.28 100 100 100 100 100 100 100 100 100
Fluazifop-butyl 24.00 83 100 100 @8 08 9.3 9.3 9.0 9.0
Hand weeding : . . 2 3 = 2
Non weeding - . = . . -

" Control Rating : 0 = No conteol, 10 = Completely control.

Annusl grass weeds ; DIS = Diginsrin cenguinalis (L.)Scop.,
ECO = Echinochloa colona (L.)Link , ELI =

" DAA - Days after upphication.

Fleusine indica (L. Gaerth.
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Table 8 Effect of postemergence herbicides on annual grass weed density and dry weight at
30 days after application (Location I),

Rate Weed density (No./0.25 m") Weed dry welght (g/0.25 m*)
Herbicide g alral DIS ECO ELT DIS ECO ELI
Haloxyfop-R.methy! ester .44 27h 180 470 42 b 21b 287 b
Haloxyfop-Remethy! ester 10.84 07¢ 08b 30b 1L.7hb 06 b 2380
Haloxyfop:Ronethy! ester 12.96 0c¢ S 0¢ on on on
Huloxyfop-Remethy! ester 1512 O¢ D¢ 0¢ Ob 0Oh 0b
Huloxyfop-R-methy! ester 17.28 O¢ 0¢ O¢ on Ob 0b
Flunzifop-butyl 24.00 30n ob 200n0 RO 0On $24 b
Hand weeding . 0c¢ 0Oh 0c¢ Ohb b O
Non weeding . 17.7 a 700 167 a 90.4 0 7750 8202
v, 33.38% T8U2% 46.04% 5O29% 28.68% 87.72%

Annual grass weedv:DIS = Digitaria sanguinaliv (L) Seoop..
FCO « Fehinochloa colonu (L)Link,, ELT = Eleusine indice (1 )Caeith.

Table 4 Effect of postemergence herbicides on annual grass weed density and dry weight at
80 days after application (Location 1I).

Rate Weed density (No./0,25 m”) Weed dry welght (g/0.28 m*)
Herbicide % akrm nis ECO ELI DIS ECO ELl
Haloxyfop-R-methy! ester 8,04 1480 3.0 he 1.3 be 31b 270 0 19b
Haloxyfop-Romethyl ester 1084 08b 1.3 cd 0.7 be 08b 46 b 10h
Huloxyfop-R-methyl ester 12.08 0on Od 0c¢ on 9hb ob
Haloxyfop-R-methy! ester 16,12 0Ob od O¢ ob Oh ob
Haloxy fup-R-methy! ester 17.28 0ob 0Od 0¢ Ob Ob ob
Fluazifop-butyl 24.00 07h 430 2.0 Lih 45h §1b
Hund weeding . ah 0d 0¢ Oh ob ob
Non weeding . 10,0 a 1004 500 Y240 201 a 20,4 2
V. 0uo2e% A3 48% 9L20% AB12% T1.0TH 4312%

Annual grass weeds @ DIS = Digitaria sangaionlis (L )Scop..
FCO = Echinochloa colone (LoLink.. ELE = Fleaxine indica (L. )Goerth,

24



¥ EIMaaTaNy haloxyfop-R-methyl ester Tumouilnod

Table 5 Effect of postemergence herbicides on annual broadleaf weed density and dry
weight at 30 days after application (Location I).

Rate Weed density (No/0.25 m*)  Weed dry welght (g/0.25 m")

Herbicide £ allrai AGC AMS AGC AMS
Haloxyfop-R-methyl ester 8.64 3.0a 470 16.9 o 51a
Haloxyfop-R-methy] ester 10.84 409 58 a 171 a 40 a
Haloxyfop-R-methyl ester 12.06 2.3 ab 3.0a 15.5 ab 54a
Haloxyfop-R-methyl ester 15.12 2.3 ab 2.7 ab 18.0 ab 51a
Haloxyfop-R-methyl ester 17.28 2.0 ab 5.0 a 7.2 ab 51a
Fluazifop-butyl 24.00 8.0 ab 3.7a 7.5 be 4.0 a
Hand weeding . ob ob O¢ Oh
Non weeding - 2.3 ab T7a 12.7 ab 490

A 87.85% 51.77% 49.835% 45.21%

Annual broadleal weeds : AGC « Agersium conyzoides Linn.

AMS = Amaranthus spinosus Linn,

Table 6 Effect of postemergence herbicides on annual broadleaf weed density and dry
weight at 30 days after application (Location IT).

Rate Weed density (No./0.25 m*)  Weed dry weight (/0.25 m®)

Herbiclde % ailrai AGC AMS AGC AMS
Haloxyfop-R-methyl ester 8.64 1.3 cd 2.0 ab 480 2.6 be
Haloxyfop-R-methyl ester 10.84 4.0 ab 4.7a 420 3.7 ab
Haloxyfop-R-methyl ester 12.960 2.0 b-d 2.7 ab 41a 2.7 be
Haloxyfop-R-methyl ester 15.12 53 a 4.7a 8.1a 568a
Haloxyfop-R-methy! ester 17.28 8.0 a-< 50 a B.3 a 58a
Fluazifop-butyl 24.00 4.0 ab 47a 3.5 ab 57a
Hand weeding . 0d Ob Oh Oc
Non weeding . 4.3 ab 3.0 ab 3.4 ab 2.1 be

cVv, 45.21% 55,80% 56.24% 45.62%

Aunual broad leaf weeds © AGE = Ageratum conyzeides Linn.,

AMS = Amarnthas spinosus Linn.
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Table 7 Effect of postemergence herbicides on phytotoxicity and yield of onion
(Location 1),

Herbicide Rate Phytotoxicity * Yield
g ai/rai 15-45 DAA Y kg/rai %Increased *
Haloxyfop-R-methyl ester 8.84 0 2,610 b 52
Haloxyfop-R-methy| ester 10.54 0 2,764 ab 62
Haloxyfop-R-methyl ester 12.06 0 2,825 ab 66
Haloxyfop-R-methyl ester 15.12 0 2,787 ab a3
Haloxyfop-R-methy! ester 17.28 ] 2,846 ab 68
Fluazifop-butyl 24.00 0 2,745 ab 80
Hand weeding - - 2,958 a 72
Non weeding - - 1,712 ¢ 0
C.V. 15.68%

' Phytotoxicity : 0 = No phytotoxicity, 10 = Completely killed
“ DAA : Days after application

¥ % Increased - Compared with non weeding plot.

Table 8 Effect of postemergence herbicides on phytotoxicity and yield of onion
(Location II).

Herbicide Rate Phytotoxicity * Yield
g alral 15-45DAA T kg/ral % Increased *
Haloxyfop-R-methyl ester 6.64 0 2673 ¢ 144
Haloxyfup-R-methyl ester 10.84 0 2,811 be 156
Haloxyfop-R-methy! ester 12.96 0 2,832 be 168
Haloxyfop-R-methyl ester 15.12 0 2,807 b 165
Haloxyfop-R-methy! ester 17.28 0 2,818 b 168
Fluazifop-butyl 24.00 0 2,708 b 155
Hand weeding - - 8,100 a 183
Non weeding - - 1,087 a 0
C.V. 18.45%

" Phytotoxicity - 0 = No phytotoxicity, 10 = Completely killed
“DAA : Days after application

" % Increased: Compared with non weeding piot.
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Effect of Light Intensity on Growth and
Development of Mango Seedlings

¥I8n neduWus ¥ uazinidl 32iian 29 ¥
Chawalit Korsomphan " and Kesinee Ramingwong *

Abstract : Mango seedlings var. Kaew and Talabnak were grown under 25 %, S0 % and 100 % light intensity.
Growth rate in terms of stem diameter, plant height, leaf width, leaf length, petiole length, leaf area per seedling, total
chloraphyll content, specific teal weight, number of stomata per unit leaf arca, shoot dry weight and root dry weight
were determined. Different light miensity did not affect stem diameter, plant height and number of leaves per
scedling. Increasing light intensity caused a decrease in leaf width, leaf Jength, petiole length, leaf area per seedling
and total chlorophyll content in leaves but on increase in specific leaf weight, number of stomata per unit leaf area,
shoot dry weight and root dry weight.

Scedlings of both varieties showed differences in number of leaves, and leaf width but not in leaf length,
petiole length, leaf area per seedling. specific feaf weight, total chlorophyll content. number of stomata per unit lear

area. shoot dry weight and root dry weight.
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¥ Pepartmont of Horticulture, Faculty of Agriculture, Chiang Mar Univessity, Chisng M 50200, Thailand
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Figure 1 Relative growth rate of stem diameter of mango seedlings var. Kaew and var.
Talabnak grown under 25 %, 50 % and 100 % light intensity. (A) Compare

between light intensity and (B) compare between varieties.
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Figure 2 Relative growth rate of plant height of mango seedlings var. Kaew and var.
Talabnak grown under 25 %, 50 % and 100 % light intensity. (A) Compare

between light intensities and (B) compare between varieties.
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Table 1 Stem diameter of mango seedlings var. Kaew and var. Talabnak as influenced

by different light intensity.

Light intensity Stem diameter (cm)
(%) Sep. Oct. Nov. Dec. Jan. Feb. Mar.
25 052 0862 0.69 0.75 0.78 0.80 0.94
50 0.51 0.58 0.68 0.72 0.76 0.81 0.88
100 054 059 0.66 0.73 0.78 0.87 0.85
Varieties
Kuew 0.55 0.61 0.85 0.71 0.76 0.84 0.89
Talabnuk 050  0.57 0.70 0.75 0.79 0.86 0.88
LSD__ light intensity NS NS NS NS NS NS NS
LSD__ varieties 0.0487 0.02568 0.0841  0,0857 NS NS NS
LSD__ interaction NS NS NS NS N§ NS NS
CV. (%) 18.30 13.40 14.39 18.29 12.81 18.58 12,85
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Table 2  Plant height of mango seedlings var. Kaew and var. Talabnak as influenced

by different light intensity.

Light intensity Helght (cm)
(%) Sep. Oct. Nov. Dec. Jan. Feb. Mar.
25 26.5 20.4 $1.2 338 38.7 45.1 52.8
50 27.8 28.3 81.8 345 376 43.2 47.0
100 25,0 20.8 30.8 38.7 88.7 46.4 55.2
Varieties
Kaew 26.1 268 323 36.2 368.7 49.8 56.4
Talabnak 271 28.0 30.2 1.7 344 40.0 46.9
LSD”. light intensity NS NS NS NS NS NS NS
LSD R varieties 1380 1282 1.989 2.527 3.476 3.851 3.638
LSD__ interaction NS NS NS NS NS NS NS
CV. (%) 1744 17.01 16.18 18.438 17.64 20.88 17.87
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Table 3 Number of leaves per seedling, leaf width, leaf length, petiole length and leaf area
per seedling of mango seedlings var. Kaew and var. Talabnak as influenced by

different light intensity.
No, leal per Leaf size (cm) Petiale length Leal area per
Light Intensity seedling (em) seedling
(%) Width Length (em®)
25 23.72 6,27 26.2% 4.719 1568
50 23.00 5.72 23.62 4.43 1408
100 26,07 5.64 22.10 4.16 1237
Varieties
Kaew 2119 6.66 24.28 4.73 1414
Talabnak 26.33 509 23.68 4.19 1349
LSD__ light intensity NS 0.443 2.067 0.461 208.94
LSDm varieties 15 0417 NS NS NS
LSD_interaction NS NS NS NS NS
C.V. (%) 3.92 18.14 13.18 17.31 30.15
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Table 4 Specific leaf weight, total chlorophyll content, stomatal number per leaf area,

shoot dry weight and root dry weight of mango seedling var. Kaew and var,
Talabnak as influenced by different light intensity.

Specific leal Total chlorophyll Stomata Shoot dry Root dry
Light Intensity weight content (no./em’) weight (g) weight (g)
(%) (mg/em’) (mg/m’)
25 7.13 224.20 550 20.04 6.05
50 1.27 21555 81.5 16,93 5.19
100 B.67 191.80 1044 26.11 9.59
Varieties
Kaew 7.94 210.73 s2.10 21.38 6.53
Talabnak 744 210.30 82.50 20.66 738
LSD. " light intensity 0.713 14.692 13.961 5.062 227
LSD. varictles NS NS NS NS NS
LSD,  interaction NS NS NS NS NS
C.V. (Ya) 1542 12.33 21,70 29.24 48.77

38



ajlwamInaaes

anudiira fszdy 25, 50 waz 100
alesidud lulinadonsniyay Tavesdund
uin Wesamn s udurguinatadidu
warAMMgIveddy S1uanludody uaide
anuduvosrauty Tnaianunta
wagamenvesly aameadmly Aty
nazimananTsdad swluluanas Tunu
assfudunimind vy swanhnly
domireAuily diminuds dhuses uae
yiminutasusn mudy

Aunduziiaiuguduasiuiaauun
fd e luuazanuntealuuanaiedu
ﬁ"lumsm?nyﬁ\ﬂmnmﬁunf‘\'m:xiuﬁverma
wui hifanuuandisiuludnuasiining
ﬁ”mn Aonnweraly anmenadndu fuRly
dmindurzveslu SnunasTsWadiiy
frmahinludeiui dminotadioes uae
dminudsausin

1PNa150139049

(A Trieaed. 2529, Winaiesou. madw iy
ausinpaImand uminodsdoain,
Woalmi 290 u.

BT usAqlsTen 2535 manAndundiueng. 209
MY 3 AMUBIANG B. MR 9 e lw
(RARaAIUA).

4 . - ' '

WUSANA unuwew. 2535, duhiiraniznude

- - -~ - v
mawi gy Tavasdund iz, Inolinug
UiggIn mvadnfisern umiinoide
= . - ’

Foalya, Fealvw. 110 w.

396

savesnmmTaRen el gdvinvesdundiziing

wund neud, 2533, Hefedtinaniznudens
iy Tavesdundidrlo. Inortinug
Yy Ty amwndnvraiu umiineds
wodlnd, Foalui. 121 v,

Fan m233018118. 2527, mslgnuzaine. quinuniy
NAANAUINNTTINNATIHIANA uHIINGAY
INUATEAT, UATIIgL. 64 U,

Fins Salu 2529, uzing uiNn AT mudAns
A, NTANNNNIUNT. 301 W

Barden, J A, 1974, Net photosynthesis, dark respira-
tion, specific leaf weight and growth of young
apple trees as influenced by light regime. J. Amer
Soc., Hor. Sci. 99:547-551.

Barden, 1.A. 1977, Apple tree growth, net photosyn-
thesis. dark respiration, and specific leal weight
as affected by continuous and intermittent shade.
J. Amer. Soc. Hort, Sci. 102:391-394,

Beadle. C.L., MM, Ludlow and J.L. Honeysett. 1985,
Methods for stomatal aperture, p. 50-51. In
J.Coombs,D.O. Hall, S.PLong
(O M.Scurlock {eds.). Techniques in Bioproductive

and

and Photosynthesis. Pergamon Press Lid.,
Oxford.

Devlin R M. 1969, Plant Physiology. Van Nostrand
Reinhold Compuny, New York. 446 p, Fails, B.S.,
Al Lewis and J.A. Barden, 1982, Anatomy and
morphology of sun - and shade- grown Ficus
berjamina . J. Amer. Soc. Hort. Sci. 109807
812,

Fitter. AH and RKM Hay
Physiology of Plants. 2Md  edition. Academic

1087 Environmental

Press, London. 423 p,

Hunt. R. 1982, Plant Growth Curve, the Functional
Approach to Plant Growth Analysis. Edward
Amold, London. 248 p.



INVTWIINNAT 14(1) | 20 - 40 (2541)

Kappel. F. and J.A. Flore, 1983. Effect of shade on
photosynthesis, specific leaf weight, leaf chloro-
phyll content, and morphology of young peach
trees. J. Amer. Soc. Hort. Sci. 108:541-544.

Marini, R.P, and M.C, Marini. 1983, Scasonal changes
in specific leaf weight, net photosynthesis and
chlorophyll content of peach leaves as affected
by light penetration and canopy position. J. Amer.
Soc. Hort. Sei. 108:600-605

Procter, J.T.A. 1981, Stomatal conductance changes in
lzaves of Mclrtosh apple trees before and after
fruit removal. Can. J. Bot, 59:50-53.

Schaffer, B. and G.O. Gaye. 1989, Gas exchange, chlo-
rophyll and nitrogen content of mango leaves as
influenced by light environment. HortScience

 24:507-509.

Syvertsen, J.P. and M.L. SmithJr. 1984, Light
acclimation in citrus leaves, 1. Changes in physi-
cal characteristics, chlorophyll, and nitrogen con-
tent. J. Amer, Soc. Horl. Sci. 109:807-812.

40



. "“.UJ, Ly
IL MJ h lUlL ‘1%# L

V o d A Qs -
mslganuseunnuasnfindinonIunuan iy
Tundasmizadimunasidm

Use of Soil Solarization for Pests Control

in Arabica Coffee Seedbed

5 Tnudia'
Nithi Thaisantad "

Abstract | The cfficiency of soil solanzation to control fung: and weeds of coffee was investigated by covering
moistened coffee secdbed with clear or black plastic sheet and exposing to sunlight under nursery condition, 50%
shaded, for 6 weeks. The result showed that. clear plastic sheet produced highest temperature which was higher than
black sheet and control. The temperatures were 39,36, 38.96 and 37.56 "C for plots covered with clear, black and
uncovered control, respectively. Increase in fungal population. checked by dilution plate technigue, was lower in
covered plots when compared to control though this difference was statistically insignificant(p>0.05). The result
remained the same when all plots was left uncovered and rechecked after 6 months, Change in diversity of fungal
species was also inspected. Among many species identified, Cladosporium and Penicillium showed sensitivity 1o
heat caused by solanzation while one of beneficial fungi, Chaetomium survived after the treatment. It showed thai
heat from solarization was not deleterious to indigenous saprophytic fungi, Weed population was significantly
(p<0.05) controlled by covering with cither clear or black plastic sheet but this suppression disappeared after 6

months.
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Table 1 Average value of increase ratio
of fungi in soil,

Table 3 Average number of weeds per

square meter after 6-week

experiment.
Treatment Increase ratio”
Week0 Week2 Weekd Week8 O.month Treatment Weed population/sq. m
Control 100 140 2.07 280 24.05 Dpt:: Masacet. Farn. olak:
Clear sheet 1.00 124 1.38 1.57 P47 Cantrol 425 562 875 1862 a
Black sheet 1.00 L04 1.30 1.64 40.72 Clear sheet 162 63 12 287 b
Black sheet 0 0 12 12 b

" increase ratio = observed cfujcfu of week(

All values were not significant at pzwe

Table 2 Average percentage of fungal
genera found in dilution plates
at week4 and 6 of the experi-

ment.

Fungus Treatment
Control  Clear sheet  Black sheet
Cladoporium 16.50 4.00 6.50
Fusarium 2.50 11,50 11.00
Aspergilius 19.00 11,50 18,50
Penicillium 19.00 0.00 0.00
Others” 18.00 4.00 450
Unidentified” 24.00 89.00 58.50

" other geners found (n minor percentage e.g. Humicoix,
Paecilomyces, Acremonium, Apiospora, Botryotrichum,
Chaeromum, Scopulariopsis, Vertualicium etc

¥ fungi did not produce stiuctures necessary for identification

c.g. conidia, chlamydospores, fruit bodies. sclerotia efc.

486

Meuans with differnt superseript differ singnficantly at P<0.05
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AN 1.30°C gungiaulumlasningy
ﬂ‘\ﬂ')'\qmﬂﬂuq\lqﬂ\lﬂ\ﬁnﬂ]"lﬂﬂﬂ (38. 60 C)
1.04°C mmmnmnnqmﬂqwumuﬂm
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nﬂt)uwmfmﬂﬁn’m'lﬂuu‘mﬂuqmwnu
Aroudhed ienlfouieudunisnaaes
amandaiinenuneumhil dawuiinangu
naradnlai Iqangiindniiu 45-60°C
(Ramirez-Villapudua and Munneck, 1987; Davis

and Sorensen, 1986; Pullman et al., 1979)
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.‘g - 3 1#1 ‘ I3 ‘ t‘ 3
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Postharvest Physico - chemical Quality of Strawberry

1/ P /
neslnsl uymdlyly  naz il qmaﬁmﬁj
Thongmai Phatchaivo and Danai Boonyakiat

Abstract . Study on physico-chemical quality of strawberry fruits was done on varieties Dover, Nyoho, Sequoia
and Tioga at white-pink, pink and red stages. The results showed that Dover had the highest firmness which was
0.80 kg when compared with Tioga, Nycho and Sequois which were 0.67, 0.64 and 0.51 kg respectively. Fruit
firmness decreased from white-pink to pink and red stages. Nyoho had the highest level of total soluble solids
(11,00 brix) and Tioga had the lowest level (5.33 brix). Total soluble solids inversely proportion to fruit firmness.
Red fruit contained higher level of total soluble solids than the pink and white-pink ones. Nyoho had the highest
level of titratable acids (1.15%).0n the other hands, Tioga contained the lowest leve! of titratable acids (0.68%).
Sequoia had the highest vitamin C level (42.47 mg/100 gm fresh weight) and Tioga contained the lowes: level
(15.49 mg/100 g fresh weight). Consumer preferred red Sequoia to other variclies

Skin and flesh colour of all varieties were similar. Skin colour of strawberry fruits changed faster at 25°C
than at 4"C. Dover fruit at red stage had the highest water soluble pectin. Nyoho, Sequoia and Tioga at white-pink.
pink and red stages had similar water soluble pectin content. Ammonium oxalate soluble pectin of Dover fruits was
the highest at red stages (4.43 g/100 gAIS), pink and white-pink (4.10 und 3.82 g/100 gAIS) respectively, Hydro-
chloric acid soluble pectin of strawberry fruits variety Sequoia at white-pink stage was the highest when compared
with strawberry fruits at pink and red stages. All varieties of strawberry fruits had higher reducing sugar than non-
reducing suger. Sequoia and Nyoho strawberries contained higher total sugar and reducing sugar than Dover and
Tioga. However there were no significant difference in the level of non-reducing sugar among varieties. Level of

anthocyanin increased when harvested fruit at more maturity stage.

15
MNTNMYTU, Amsnwasaas, uninednFoa . Fualwi s0200.
Department of Horticulrure, Facuity of Agricelture, Chiang Mai University, Chiang Mai 50200, Thaalund.
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Table 1 Physico-chemical quality of Dover, Nyoho, Sequoia and Tioga strawberry fruits at

white-pink, pink and red stages.

Varictics Maturity Firmness Total soluble  Titratable Vitamin C Consumer v
(kg.) solids( * brix)  acids(%) (mg/100 g) acceptability
Dover white-pink 0.80 a 6.67 de 0.89 cde 2798 d 1.86 g
pink 0.56 bed 7.07 cd 0.87 be 25.76 de 1.43 h
red 0.47 def 740 ¢ 0.81 efg 22.85 e 23871
Nvoho white-pink 0.84 be 853 b 082 od 42.50 ¢ 273d
pink 0.568 bed 11.0 a 1,16 a 36.89 b 3.66 ¢
red 0,40 def 10,47 a 101 b 34,78 be 386 b
Sequoia white-pink 0.51 cde 7.47 ¢ 0.88 de 86.61 be 247 of
pink 037 of B.O7 b 0,84 def 4247 a 3.77 be
red 0.48 def 8200 0.85 def 3750 b 413 a
Tioga white-pink 0.67 ab 588 1 0.68 h 16.49 f 142 h
pink 0.48 def 68.20¢ 0.74 gh 17.50 f 2056¢
red 034f1 6.78 de 0.78 fg 178671 2.65 de
LSDg o5 0.162 0.548 0.840 4.153 0.288
C.V(%) 17.20 4.19 8,52 5.80 5.13

Means in column with different superscripts differ sigrificantly at P<0.05

7]

Score | = dislike, 2 = dislike moderaely |, 3 = neithey Tike nordislike . 4 = like, 5 = Lke vory much
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Dairy Disease Control and Prevention

of Chiang Mai Farmers

y¥1 Buzmipaga’ danan WewudY' uez Wann :wnwvvfuq”
Nucha Simasatitkul’ Angkana Phongphaew’ and Pattana Jierwiriyapant”

Abstract : The monthly interviews of 33 dairy farmers in Sankamphaeng, Mac-on and Sansai districts during
Junc 1995-June 1996 were performed. Farmers hold 12,42 cattles per farm ; those were 4.21 milking cows and the
rest were dry cows, heifers. weaning calves and calves 1.6, 2.62. 1.92 and 2.07 cattles per farm respectively. The
highest pregnancy rate (55.7%) found in Mac-on, 48.64% in Sansai and 40.36% in Sankamphaeng,

Cattle of [00% and 36.36% were vaccinated for FMD and Haemorrhagic septicacmia respectively, and
81.2% of farmers had their cattle Brucellosis and Tuberculosis tested. Whereas, 63.64% of farmers had their cattle
vaccinated for Brucellosis prevention, at the time of interview.

Ninety-seven percent of farmers dewormed, from which 94% dewormed at i- month precalving dry cows,
63.6% dewormed calves and only 39.4% eradicated external parasites.

One-hundred percent farmers supplied minerals to dairy cow whereas only 87.88% of farmers also injected
their cows with vitamin A, D and E at one month before calving.

For Mastitis prevention, 24.24% of farmers rubbed cows udders before milking and used teat dip after
milking. About 48.48% of farmers used Dry Cow Therapy and of those 100% and 50% found in Sansai and Mae-
on while 0% found in Sankamphaeng.

Mastitis und hoof problems were the main cause of sick cattle, Ratio of expenses for dairy disease controt

and prevention paid by farmer to by government was | : 1.04.

Cnwimdnomond, paznwasmoad, weimednFoshnl Fodlwd 50200,

* Deparnument of Animal Scicnce , Facalty of Agneulture, Chiangmai University, Chiang Mai 50200, Thailand.

Y pnTrwmngmoaiineag, awzonatmead, woinedudsalni Gualmi s0200

" Department of Agricultura! Economics , Faculty of Agnculture, Chiang Mai University, Chaing Mai 50200, "Thatland.
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Number of cattle per farm at different stages in Sankamphaeng, Mae-on

District Total Milkiog Dry cows Heifers Weaning Calves
cows calves

Sankamphaeng 12.48 4.50 177 2.86 1.54 1.90

Mae-on 10.32 3.72 1.08 1.78 149 1.72

Sansai 14.47 442 1.41 3.43 2.72 2.60

Average 12.42 4.21 1.60 2.82 1.92 2.07
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Table 2 Farmers cows replacement.

lumswionTanaunu FaUierug (2535)
lﬁ':ﬁﬂnwuqudﬂnuunmmuﬂmsu
'uummmquuu'iﬂmuTnmuqmmuwm
Nmmmumwum linaunu druln

District %" %*
Sankamphaeng 34.2 08.3
Mae-on 401 87.4
Sansai 61.5 186.1

onnsmuwmﬂmmmm.qnnﬂmnawm
'lﬁuumnﬁu'luﬁ'omm map}'mum'nuﬂ
Tadaniu g 18143 vindoyaitld
ot maasmauTnguaemiTadaun uas
TnennnTagudeTniauy Aadivuiiudevay
@M1 2) wuhamaaerhinveanuasng
p.HUNTID FIAN (61. 5% WAy 139.1%)
qn'luamwmsoﬁmsmswuwm‘uaqdﬂﬂ
nmmuﬂnwuunuaqnum'mnﬂ'lumaumn
Tas Tanaunudmniiaudneeds iy
uafdnalfilesonrsnanon 1&us o1ms
Tsafou ussw o1 wazdndu Wudu Fadiu

v »
1o it sunaay

" = (Weaning calves/Milking cows) %
= | (Heifers + Weaning calves) / Milking cows) | %

wonnniisaa Tndakovasudazvhiy
AudnavivavendsguzuearhiuTauuday
msAnminuh Tavasneasns nee.uloou
TéaTimanatosgaga masAeniy 55.70%
g1 o dufune Mga 691:1m't’§uvimh§1:
40.36% Awaadlily mswn 3 magmmv
Tavindauu (dry cows) Famsezdatoanda
Favua udnduny Tniniauuveanunsns
a.duf 1w A nuammnmnoqmqamunu flo
Yovay 51.28 (M5 3) Tuvmzit nee.ioou
naz o.dunTw tlufevaz 63.14 uay 63.60

MUAA

Table 3 Pregnancy rate of cows at Sankamphaeng, Mae-on and Sansai districts.

District Milking cows Dry cows Heifers
cows( % )" cows( %) cows(%)" cows{%)* cows(%)" cows(%)*
Sankamphaeng 22.44 37.59 14.30 13.60 12,97 22.28
(87.88) (62.62) (51.28) (48.72) i868,79) (68.21)
Mae-on 28.67 22.68 1142 6.7 11.08 11.356
(55.88) (44.17) (63.14) (36.868) (49.41) (50.69)
Sansai 24.75 25.79 13.98 8.00 17.08 25.08
(48.97) (51.03) (83.80) 136.40) (40.44) (69.66)
" Pregnant ¥ Not pregnant
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Table 4 Farmers cows with Foot and Mouth disease and Haemorrhagic septicaemia

vaccination.
District Foot and Mouth disease Haemorrhagic septicaemia
No. of farms (%) COws No. of farms (%) cows
Sankamphaeng 11 (100} 263 2 (1B818%) 35
Mae-on 12 (100) 163 11(8.33) 2
Sansai 10 (100) 187 B (90) 122
Total 33 (100) 593 12 (38.38) 182

dlsnfnnoidngves Tauu Faldun
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Table 5 Farmers cattle with Brucellosis and Tuberculosis testing and brucellosis

vaccination,
District Bruceliosis and Tuberculosis Brucellosis
testing vaccination
No. of farms (%) cows No. of farms (%) calves

Sankamphaeng 10 (90.81) 117 5 19
Mae-on 7 (58.33) 48 7 33
Sansal 10 (100) 114 9 124
Total 27 (81.82) 277 21 (63.64) 178
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Table 8 Antiseptic treatment and dry cow therapy for Mastitis prevention used by

farmers.
Use antiseptic Use teat dip after Use dry cow
District before milking milking therapy
(No. of farm) Farms % Farms % Farms G
Sankamphaeng (11) 1a 0.1 1h 9.1 0 0
Mae-on (12) 1a 8.3 2 16.7 L} 50
Sansai (10) 8¢ 60 be¢ 50 10 100
Total (33) 8 24.24 8 24.24 i8 48.48

a = 2 months used , b = 1 month used, ¢ = used irregulacly
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Table 7 Farms deworming at different stages of dairy cattle.

Stage of dairy cattle Total Sankamphaeng Mae-un Sansai
farms (%) (farms) (farms) (farms)
Dry cows+Heifers+Calves 14 (42.4) 5
Dry cows+Heifers @ (18.2} -
Dry cows+Calves A (18.2) 3 -
Dry cows 5 (15.2) 2 3
Calves 1(3.0) 1 . -
No deworming 11(3.0) - - 1
Total 33 11 12 10
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Table 9 Farmers cows injected with
vitamins A,D,E precalving.

Table 8 Number of tarms and dairy
2 ted/Total farms (%)  Cattle
cattle employed external parasite . sl mebbont ooizenl -
eradication, Sankamphaeng 8/11 (727%) 21
Mae-on 1112 (91.7%) 50
Sansal 10/10  (100%) 03
District Farms employed/Total farms  Cattle Total 29/33 (87.88%) 134
Sankamphaeng 711 (63.8%) 148
Mae-on 312  (26% 31 | iy . o
( : mumsm‘muumunTﬂuuuu NYAINTG
Sansai 3710 (30%) 199 e ' - 2
: TuimiaFoaminizwmindannudndui
Total 18/38  (39.4%) 378
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Table 10 Type of mineral supplement to dairy.

District Total farms  Powder mineral Solid mineral Powder+Solid mineral
(%) (farms) (farms) (farms)
Sanksmphaeng 11 (100) - 10 1
Mae-on 12 (100) 11 1
Sansal 10 (100) o
Total 33 (100) 11 17
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Table 11 Expenses on dairy disease prevention per farm.

Item Cattle Number of Av, expense Total expense Remark
status cattle (Baht) (Bahtyr)
1. Vaccination
1.1 Foot and Mouth -] Milking cows ] ]’ 258 52.87 2 times/yr.
e - Dy sow Ly 10.85
1.2 Haemorrhagic Helfers ] N 2.50 5175 2 timeslyr.
septiczemia - Weaning calves
1.3 Brucellosis Calves T 207 18.20 37.88 3-8 nt, calves
2. Blood sumpling for = Milking cows | More than
Brucellosis and > Dry cows -+ 8.43 8.21 69.21 2 years cld
Tuberculosis testing Heifers J cows annually
chec?cd
3. Deworming Dry cows m No c'!ewormlng
Helfers L 821 66.18 513.34 While milking
Weaning calves
Calves =
4. External parasite All cattle in farm 12.42 8.00 .
5. A\D.E vitamins injection  Milking cows 4.21 70.20 388.43 1 month
precalving
6. Mineral supplement All cattle in farm  12.42 56.72
Baht per
month
7. Dry cow therapy Dry cow; 1.60 177.50 284 Treated udder
Baht per when milking
COW per finished
lactation
period

Total

2,161.96 Baht/farin/year
(179.83 Baht/farm/month)
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Table 12 Expenses on sick animal treatments (animals per farm per month).

Disease causes Sankamphaeng Mae-on Sansal Average
Mastitis 0.138 0.008 0.115 0.088
Retained placenta 6,019 . 0.048 0.022
Metritis 0.028 0.008 0.046 0.028
Hoof problem 0175 0.008 0.0868 0.083
Fever 0.097 0.008 0.062 0.005
Others 0.046 0.038 0.023 0.036
Total 0.50 0.08 0.36 0.31
Expenses on medicines 52.76 5.23 75.92 44,08
{Baht/farm/month)
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Table 13 Expenses on Brucellosis and Tuberculosis testing and vaccines supplied

by the government (average per farm).

Vaccines and
Item Cattle status Number disease testing Total expense Remark
of cattle expenses (Baht'yr)
(Bant/time/animal)

1. Foot and Mouth Milking cows 10.35 15 310.5 2 times/yr

disease vaccine Dry cows

Heifers
Weaning calves

2. Haemorrhagic Milking cows 10.35 2 414 2 times/'yr

septicaemia Heifers

vaccines Weaning

Dry cows Calves
3. Brucellosis Calves 2,07 [} 12,42 3-8 mth old

vaccines calves
4. Brucellosis Milking cows B.43 50 1215 >2 yr old

check Dry cows COWS Once

- Heifers a year

5. Tuberculosis Milking cows 8,43 100 848.0

lesting Dry cows Heifers

Total 1628.82

(185.74 Baht'farm/month)
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Table 14 District expenses on dairy activities (salaries and allowances).

District Sankamphaeng Mae-on Sansal Total
Item
Salaries and allowances 14,028 21,456 82,181 68,565
(T0% of total, Baht/month)
Number of farms 248 366 295 889
Average
(Baht/farm/month) 8019 60.27 388.76 98.00
ayduazdoravonuy (63.64%) unzmistosfuuaraiuguisan

fruruTnvuusunuains ludauia
Foalmimds 1242 fadorify Fuladaun
W@y 4.21 §rdevhin uazudasyhiuil Tasau
TnW3a uazTamanakoanasdosas 47.51

Funmisilosuunzatum Tsnfinunsns
Ufuanuunnde

1 msfatadutlesnulsmin uaz
whudlao (100%)
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(81.2%)
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(R7.88%) linz
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Monitoring of Ovarian Function in Captive Banteng
‘(Bos javanicus birmanicus)

by Determination of Faecal Progesterone

Tusanee Apichartsrungkoon”, Petai Pongpiachan”,
Chatri Khoohathapharak™ and Kanchai Sanwong”

Abstract : Faecal samples were obtained from 7 female and 2 male bantengs, at Chiang Mai Zoo, twice a week
during hot, rainy, and cold seasons in 1995 and during rainy and cold seasons in 1997, Faecal progesterone concentrations
were assayed by radioimmunoassay (RIA) technique. Progesterone profiles were found in cyclic females with 20.94 £
4.3 days of estrous cycle length. Basal levels of progesterone concentrations were 373.6 +233.8 and 303.7 = 186.7 ng/
g dry facces from the samples in 1995 and 1997 respectively. Maximum levels of progesterone concentrations were
8,195.5 =2908 and 4,540 * 1,76) ng/g dry faeces from the sampics in 1995 and 1997 respectively. Progesterone
profiies of pregnant bantengs were fluctuated with the progesterone levels ranged from 120 to 17,400 ng/g dry faeces.
In conclusion, progesterone concentrations assayved from faccal sampies can be used for roughly monitoring estrous

cycle and ovarian function. Factor that may affect the faecal progesierone was diet variation which animals received

Index words : banteng, Bos javanicus, ovarian function, progesteronc

" Department of Animal Science, Faculty of Agriculture, Chiangmai University, Chiang Mai 50200, Thuiland,
* Chiang Mai Zoo. The Zoological Park Organization, Chiang Mai 50200, Thailand,
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INTRODUCTION

Banteng (Bos javanicus) is one of the
most beautiful wild cattle in the area of South
East Asia, from north Burma to northemn edge of
the Malay peninsula, Thailand, Cambodia, Laos,
Java, Bali and Borneo. Banteng that found in
Thailand is in subspecies of Bos javanicus
birmanicus which also found in other countries
on the Asian mainland. Banteng is bigger than
native domestic cattle. The coloration of the coat
is golden brown or chestnut in males and bright
rufous brown or fawn - coloured in females (IUCN/
SSC, 1995). The markings of banteng includes
white “stocking”, white lips, white hair in the ears
and a large white rump patch.

Today, Banteng are seriously endangered.
The world population of Bas javanicus birmanicus
is less than 1,000 and the population in Thailand
is around 500. Srikosamatara and Suteethorn
(1995) reported that the number of banteng in
Thailand decreased approximately 80% during the
past 25 years, from 2,300-2,500 animals in 1970
to 500 animals in 1995. Hunting, habitat
degradation and diseases from domestic livestock

are major reasons of a reduction in population.

Increasing in number of banteng is re-
quired urgently. A possible way is to breed more
animals in zoological areas and then release them

in protected natural forest, Studying of banteng
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reproductive function is improtant for breeding
management. And progesterone determination in
females is a criteria to monitor the ovarian func-
tion. However, taking blood sample from wild
animals seem to be impossible. Therefore,
noninvasive method by determining the concen-
tration of progesterone in faeces might be an al-
ternative. Faccal sample is easy to be collected
without disturbing the animals. The purpose of the
present study was to monitor the ovarian function
of the banteng by determination of faecal

progesterone.
MATERIALS AND METHODS

Seven female bantengs (cow no. 1-7),
10 - >20 years old, at Chiang Mai Zoo, were used
for this study with 2 males (bull no. 1-2) as the
controls. They were devided into 2 groups and kept
in 2 separated restrict areas, 4 females and 2 males
in one group and 3 females in another group. Their
diet varied from season to season with water ad

libitum.

Fresh faecal samples were collected from
the ground and stored at -20'C until analysis. Sam-
ples were taken twice a week (3-4 days interval)
during hot-dry (Apnl-May ), rainy
(August-September) and cold (December -Janu-
ary 96) seasons in 1995 and during rainy (June-
July) and cold (December-January 98 ) seasons in
1997
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Monitoring of Owarian Function in Captive Banteng (Bos javanicus birmuanicus)
by Detsrmination of Faecal Progesteront

Sample extraction and progesterone
analysis

Faccal steroids were extracted using the
technique developed by Wasser ez al. (1993). Fae-
cal sample was taken to dryness in oven at 45°C
ovemight. Then 0.1 g dry facces was mixed with
3 ml ethanol and shaked for 30 minutes, The mix-
ture was centrifuged at 1000X g for 10 minutes.
The supernatant was then used for progesterone

concentration measurement by radiormmunoassay
(RIA) technigue.

Progesterone analysis from extracted fae-
cal samples by RIA, based on the method de-
scrbed by Pongpriachan and Apichartsrungkoon

RESULTS

Estrous cycles presented by progesterone
profiles were found in cyclic nonpregnant cows
{cow no. 1.5,6 and 7 ; progesterone profile of cow
no. 1 is shown in Figure 1) compared to the steady
basal levels of progesterone profiles in bulls (buli
no.! and 2 ; progesterone profile of bull no. 2 in
shown in Figure 2). Basal levels of progesierone
concentrations in cyclic cows were 373.6 £233.8

and 303.7 4 186.7 ng/g dry faeces from the sam-
ples in 1995 and 1997 respectively, Maximum lev~

cls of progesterone concentrations were 8,195, 5
£2,908and 4,540 1,761 ng/g dry faeces from

the samples in 995 and 1997 respectively. Basal

(1990). Antisers ised | ! i
was raised in rabbit against pro- fevels of pragesterone concentrations were not

significantly different berween \he samples col-
Aecied I AS9S and In Y997, whetean smsosiToann

gesterone linked with molecule of bovine serum
aAlbnrnim. Labeled progesterons used n the asasy

was [1,2,6,7 - "H} - P, . The separation of bound/ levels of progesterone concentrations of the sam-

ples collected in 1995 were significantly (P<0.01)
higher than those in 1997 Mean progesierone
concentrations of bull no. 1 and 2 were 337.6 %
519.3 and 530 + 571.9 ng/g dry faeces. respec-
tively. Average estrous cycle length of cyclic cows

free fractions was accomplished by the use of
charcoal solution. The intra-assay and inter - as-
say coefficient of var:ation were 19.4% and
11.] 5%, respectively. Faecal progesterone concen-

tration was expressed in nanogram per gram dry
facces {ng/g dry faeces). was 20.94 +4.3 days.
During the period of study in 18035 | cow

no. 2. 3 and 4 were pregnant confirmed by partu-
rition dates which were 26/12/95, 06/03/96 and

Statistica! Analysis
The data were analyscd using one-way

analysis of variance. All results are expressed as
19/04/96, respectively, These meant the cows

means = SD.
started pregnancy in March 1995, June 1995 and
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“= = ¥55, respectively. In 1997, cow no.3 and 4
-=*x =rzznant again. Both of them were mated
== =zgnant in July 1997 and laboured on 05/04/
=% o2 G704/98, respectively. Progesterone pro-
Z =% 21 zowno. 3 and 4 are shown in Figure 3 and
< —z:pzctively. In pregnant cows, progesterone
==+ were [luctuated and were not consistent with
=z Tregnancy status. Means of progesterone
== zzntration at peaks during pregnancy were 10,
i3> =4.202and4,342.5 +1,109 ag/g dry faeces
o the samples in 1995 and 1997 respectively.
~z< evel of progesterone at peaks of the samples
oected in 1995 was significantly (P<0.01) higher
=z those in 1997,

Estrous cycles were found in banteng
mreughout the year. However, 4 out of 5 cows
::arted their pregnancies in June and July, There-
zore, this period of the year should be their breed-

g season.
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DISCUSSION

Mekchay (1994), studied in dairy cattle,
confirmed that there was a relationship between
milk and faecal progesterone concentrations with
a maximum positive correlation (r = 0.739) for
third degree polynominal on curvilinear regres-
sion; Y_ ¢ = -1.157 + 0.0083x - 2.25*10"x2 ~
2.1%10"°x’. This was supported by Wasser ez al.
(1993) who reported the relationship between
serum and faecal progesterone concentrations in
baboons. The use of faecal progesterone concen-
trations for ovarian activity determination and
pregnancy diagnosis were supported by Mckchay
(1994), studied in dairy cattle; Schwarzenberger
er al. {1991), studied in mares : Schwarzenberger
et al. (1992), studied in mares; Schwarzenberger
et al. (1993), studied in okapi and Larter ef ai.
{1994), studied in dairy cattle. Therefore, only
faecal samples were used in this study without the
coliection of blood sample to avoid animal
disturbing.



Monitoring of Ovarian Function in Captive Banteng (Bos javanicus hirmanicus)
by Determination of Faecal Progesterone
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Figure 1 Faecal progesterone concentrations of cow no. 1 during hot, rainy and cold seasons

in 1995 and during rainy and cold seasons in 1997 respectively.
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Figure 2 Faecal progesterone concentrations of bull no. 2 during hot, rainy and cold seasons

in 1995 and during rainy and cold seasons in 1997 respectively.

82



Monitoring of Ovarian Function in Captive Banteng (Bos javenicus birmenicus)
by Determination of Faecal Progesteronc

|
., a
£ s Y e 3 E y 4 e = = =
: . : : . f

.
E » s : p F g x : & z £
: r v - L4 '3 : ” — = s
s =
»
3 o "
' |
& @ 2
gl g g s iy teudd S g i g oy o e W g
L L) L LA P "€ N LA T L \J T Xsl LA Ll natl el e d L L r Bl L Y M .
5 % -3 - s £ - s 4
1 ¢ ¢ . g L 3 & & £ s
= ¥ ] £ & - b ‘. ’ o ~ & £ < 3
L
: I |
€ ws
- ]
” n
|
n "y = e W [
5 a

Figure 3 Faecal progesterone concentrations of cow no. 3 during hot, rainy and cold seasons

in 1995 and during rainy and cold seasons in 1997 respectively.
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Figure 4 Faecal progesterone concentrations of cow no. 4 during hot, rainy and cold seasons

in 1995 and during rainy and cold seasons in 1997 respectively.
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Monitoring of Ovarfan Function in Captive Banteng (Bos javanicus birmanicus)
by Determination of Faecal Progesterone

There were progesterone profiles showed
in cyclic and pregnant female bantengs compared
to the absent profiles of the males. However, the
progesterone concentrations were not consistent
with the ovarian status, particularly in pregnant
cows. This may due to the variation of diet that
animals received in different season. Wasser er al.
(1993) reported that faecal progestogen concen-
trations decreased as dietary fibre increased. They
suggested that indexing faecal progestogens by
cholestanone (cholesterol metabolite which was
positive correlated with dietary fibre) improved
the correlation between serum and indexed faecal

progestogens.

Breeding season of banteng in the study
was June and July which was supported by Fowler
(1978) who reported that breeding season of
banteng lasted from June until August. However,
Mahannop (1990) reported that banteng in natu-
ral forest may not have a certain breeding season

due to the distrubing of man.
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In Vitro Propagation of Oxalis corymbosa D.C.
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Abstract : In vitro propagation of Oxalis corymbosa D.C. could be carricd out via direct and indirect
organogenesis. Direct organogenesis was induced by culturing 0.5 cm petiole on basal Murashige and Skoog (MS)
medium supplemented with 1.0 mg/1 indole-3-aceiic acid (IAA) and 0.1 mg/l N-phenyl-N-(1,2,3-thidiazol-5-yl)-
urea (thidiazuron or TDZ) for 4 weceks. At the end of culture, # number of shoot of 3.30 shoots/explant was
obtained. Indirect organogenesis could be induced on MS supplemented with 1.0 mg/1 IAA and 5.0 mg/l 6-
furfurylaminopurine (KN) after culture for 4 weeks. On that culture, 100% of the callus was obtained. For induction
of shoots, the callus must be transfered to MS medium supplement with 1.0 mg/1 IAA and 0.1 mg/l TDZ and
culture for 4 weeks. By this method, 6.20 shoots/callus were obtained. Shoot proliferation was carried out by
excision single shoot and transfered to culture on MS supplement with 0.1 mg/l TDZ for 4 weeks. An average of
4.27 shoots was induced from one shoot. Root induction could be done by excision single shoot and cultured ento
MS supplemented with 0.5 mg/l indole-3-butyric acid (IBA) and 0.5 mg/l naphthalene- | -acetic acid (NAA) for 3

weeks. Rooted shoots were successfully trasferred 1o soil under both cover and non-cover plastic cup.
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"Faculry of Bioindustry, Prince of Songkla University, Surathani Campus, Suratthani 84000, Thailand.
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“Department of Plant Science, Fuculty of Natural Resources, Prince of Songkla University, Hat-Yai Campus, Songkhla 90112, Thailand.
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Table 1 Effect of plant growth regulators on development of petiole.

Plant growth regulators (mg/l) % Callus inducing % Shoot formation No.of shoot/explant
IAA KN
1 1 84.50d 1250d 0256 ¢
1 8 85.00 ¢ of Oc
1 5 100.00 a of 0¢
IAA BA
1 8250 ¢ 3750 b 1.40Db
1 95.00 b 5,00 ¢ 0.25¢
1 5 90.00 ¢ of 0c¢
1AA TDZ
0 0.1 6250 f 1750 ¢ 131b
1 0.1 3000 g 70.00 a 830 a
C.V.(%) 0.63 2.22 18.21

Mean within column with different superscript differ significantly at P<0.05
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Table 2 Effect of plant growth regulators on differentiation of the callus.

Plant growth regulator (mg/g} % Shoot Number of % Flower Number of
induction shoot/calles induction Nower/callus
NAA(1)TDZ(0.1) 100.00 a 318 b 667 b 2800
[AA()TDZ(0.1) 100.00 a 6202 0087 a 3.6Ch
[AA{1IBA(O.1) 50.07 b 2500 87.67 a 7.00a
TAAMLKN(O) 44430 3.06b 686.07 a 3.70 01
TAA(LZEPO.) 24400 3400 75.00 a 5.80 a
C V%) 18.54 1891 15.32 1712

Mean within column with different superscrpt differ significantly at P<),05
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Figure 1 Effect of various kinds and concentrations of cytokinins on shoot proliferation.
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Figure 2 Effect of TDZ concentrations on anthocyvanin production.
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Table 3 Effect of medium compositions and activated charcoal on percentage of callus

forming shoot.

Medium Sroot induction
1/ZMS no AC RA.67 a
1/2MS add AC ) 37.50 b
MS no AC ' 83.83 b
MS add AC 2083 0b
CV.(%) 19,30

Mean within column with different superscript differ significantly at P<0.05

Table 4 Effect of auxins and other PGRs supplemented in 1/2MS on percentage of root

induction.

Medium % root induction
NAA (0.5} PG (0.5) 08.83 a
NAA (0.5) + IBA (0.5) 100.00 a
PG (0.5) - TBA (0.5) 38170
C.V(%) 10.87

Mean within column with different superscript differ significantly at P<0.05
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