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mMaSeuiousrdulssdninudengadulszun
YDIAUTAN AN

awal Towsena ! amdml onvgrssar 'uns numid Widgtnia !

THE COMPARISON OF THE VALUES OF THE SELECTIVITY
COEFFICIENT OF HANG DONG SOIL SERIES

Suphot Totrakool !, Nawarat Thepsuwan ! and Kanokpan Pansombat i

ABSTRACT : The selectivity coefficient (K, goorbediadded  emion) ©f Hang Dong soil series was
conducted in 2 systems. The first system is the one pair cationic system which the soils were
saturated with one type of cation. In the other system which was named the multicationic system,
the soils were left naturally. In both system, the cation was added to the soils in different fraction
of cation exchange capacity then incubated for one month. The equilibrium solution in soils was
determined and calculated for the selectivity cocfficient according to 6 equations. These cquations
arc Equilibrium constant, Mass action, Modificd Gapon, Langmiur, Vanselow, and Statistical. The
results show that the values of seiectivity coefficient obtained from thc one pair cationic system
differ from those obtained from multicationic system. However the values from the latter are less
fluctuated and therefore are more reliable. Recommended equations of ecach cationic pair for
practical work are as followed : Vanselow or Statistical equation were appropriate for K. . and

while the Mass action equation was suitable for K. ., K, N Ky ¥ and KM . Finally, the
magnitude of replacing power of cation in Hang Dong soil series are Mg >Ca?’>K >Na

umdade @ aandihedvinigg K bt cane)  PEAMWIRRINIANTM 2 W0
fio mnlwyonwiley 4«1ﬁuﬂmimﬂmm‘mnﬁmﬁe ungssvveqnT SRR B TINR
Safhhepmosiinogdotu  Tosewvuinhsponadiliifhafinudiem M wdsndunil afendnasm
1 K Ieoldmins 6 @wnvafle Equilibrium constant, Mass action, Modified Gapon, Langmiur,
Vanselow, uae Statistical wanymassswuiwi K mhmuﬂwwmmmrﬂwwmnﬁq@mwm
detu whilowndy K Tusnbespnnmuiinonuusndsfiteon isuuihepomflsduarae musmamaces
Modfvatugn mssnmnBunniy Entudn K wesaunasim 1umm1hqumsw¢d'\nﬁ1hﬂﬂuu‘mlﬁfﬁ1u

awilgimeniucoyinoumond, sanwewnomd, anIndududnl Boddwl 50002
Department of Soil Science and Conservation, Faculty of  Agriculture, Chiang Mai University,
Chiang Mai 50002, Thailand.
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Fumemdld Skl K uny 19aun1y Vanselow ¥ie Statistical, #i1 K. , uny
CuX Ky cams K Knux
¥muns Mass action dhwdudminelunumiitven)ss 299 Tudfwnenadudell Mg?'>Ca?'>K'>

K

Na'.

a1

Taosaludeymndumiioeiiseqaugndivdesdlulassada s ldoymn
aumﬂmma'mfummmqaiu uazuanlAsuiszquaniiegiudsarauduld  dlesnn
mm‘iuuazumﬂﬂuuﬂ‘szqwzn'luaux{luﬂﬁﬁ%umﬂﬂﬁﬁmﬂa Fofudssunseldduoad
mfl  (Equilibrium constant, Ke) wanffdvunilavihlvineduwinngmidivienia
srmmsgaduscruanniioutsrguanluduld  widesonssunvesiuifiusruyildoudhs
Fudouslinydr veefinsldiaugatinsiivenjidonleoi W iaunsaldld Fofuie
It Innmdadvaorinudussunsuasinsitua e idi ity aciiduualdng
gy Taoidedunsi§¥ndulaoia sl Mass action, Gapon, Langmuir,
Vansclow, 4n¢ Statistical (Fried and Broeshart, 1967) usffliiaunislminoieldfy
dunneilavdoturlsegynefialuduidudiu.

6’1‘1#aumwmmwamﬂﬁ'uuﬂwqudazfjxﬂuﬁaﬁ :
a’X + b <«—> b'X +a'

ol X Wuiudveseynn
a*  iflulseyiigneaduedifu
bt ifudeyiflelad
Ka/b iflusinsilaugavesduns

Bolt (1975) @un Ka/b dullusdunbsedninadon (Selectivity coefficient) ¥®INTI
uanildvurisequinudiard  Wiklander (1964) Wituouurivhnsimidvdnin @unie
veniwsdumilvavdeduilldnadeuveugadutiequinellalyanndiiu  iikdane
fadrduaudwnselumgngady  (lonic  adsorbability) wlosmelumaunudl
(Replacing power) Yoy ylinn1ee adumanilunin  Lyotropic (Holfmecister)

series 4.

Saquszdefvnsmammansfie  mamadeuividulssdvinudengaduylsequan
6 @un13 fie Equilibrium constant, Mass action, Modified Gapon, Langmuir,
Vansclow g Statistical wusunislammneflerldfulsequanglme (Na*, K*, Ca?,
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muﬁnuﬂuudﬁMWMMMW

Mg?") Tludiugamema xﬂa‘h’ﬁf]uumma'lum‘sﬁné’ué’uﬂwqﬁ%ﬂwqmﬂ'luauqammq
&wuﬂﬂﬂmmqu&mmmm vaaﬂwqmﬂmmuu

oUnyaluas BNy

WudugansnsfossuhaeTnsefansuuylihawinsdda  wdahas
3tmﬁmnmm1uﬂu#emlmmﬁu, n‘nuéu-nmﬁuﬂnmqﬂmu, AuVeNlsEquIn
fuann/@ouldludu (CEC), Na, K, Ca, Mg #adnldlnu NH,OAc pH 7 uaraiald
Terin,

mMImaaenih 2 seuude :

1. wunﬂww')miﬁaﬁ (One pair cationic system, OPCS)

a. vssyaufignihaginssaireaslunsruenludminidmaaidauna
wiuuvesiu  winiufesiidulunsruendandnduiduindonaslsdves
sequan Na', K*, Ca?*, Mg* uﬁ':ﬂ"nﬂww'znifmmﬁuwaaaﬂ'hl.

a Wnmusrdudndrugevendin ActmarawadiuBinadi o duees
funhivmugeiuas s srmofndmileguniieldi nsunmudhisequandudillegifu
iy 1/10, 1/5, 1/2, 2/3 uay 4/5 -umm'mwmﬂ-wqumﬂuamﬂﬁuu‘lﬁ‘luau uﬂ‘:ﬂnqmﬂo
Yostumysemein donsy 1w duniashAuBinaiibiuduideivilegamsazaw
oomn udiresazaulinneimyinalessufiduachideldidivdesgiirls nmiu

2. swuileguInTin (Multicationic system, MCS)

a. Wauiifuuuuylihanlnsasdedidusequanegmunsuena
v. diflumuuudniude 1y, wilvdsaraeligeoeninidnienn 1 wou
Tinnehnihinuvenlsequansiiadnfuignldfuardsepnnsladefuilldla

X + 22° <«—> 2a'X + ¢**

nndun s duumfinlsedninsdongady  sewiseyuinvilause
Usequandes s ndunsewiellil
—_ [aX P[]
Equilibrium constant (EC) = m
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[ax°] [

Mass action (MA) -

(X1 a]
Modified Gapon (MG) = ::i:;;::;zltlz
- R
Vanselow (V) . ::f;t:l}:’i 01 a"]
Statistical (S) - [aX*)[c?*]V/2

[¢2*X(3/2c**X + a*X)]'[a"]

Fafusdinbeaninsenduswiaeqonilwanbeqonile duded

[b*X]a*]

EC = MA = MG L
. [a'XIb*]

saridulsdninrgedunwhabrpantewsnrpnteuliuked

[d%*X][c**]

EC T [2*Xd2]

[d2‘x]ll2[c20]l/2
MA i Ty T T 7
[c** X1 4[d**]

[d2*X][c2*/2]'/?
[czox][dZOIZ]IIZ

MG
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vinit 1 uee il 2 eedludoums MG, Vo use S panefleldifiud
mexudxmﬁummlmﬂm MG ifudumaifiidr K xlﬂqﬁa
eawring 0321 - 0390 unedwiush K, udumaves s 1mc#m&mq
wwin 0561 - 0648 9 K dandvudasdlivhihdumensouileegedy Ca?
use Mg?* wnnnh K* sz wnnsnfSouidlouda Keak 40% Kygoy e 1d
1 fumemsserilorgedy Ca®* annmih Mg,
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Figure 1. Comparision of K. . Figure 2. Comparision of nglK
values of various equation. values of various equation.
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o Selectivity coefficient Selectivity coefficient
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Fraction of CEC
Figure 3. Comparision of KN;IC: Figure 4. Comparision of KN.,mg
values of various equation. values ofvarious equation.

vinglil 3 wae A 4 dune MA dudunsiidfigadwivin Ky, o, uov
Kna/Mg Salleunduviiy 447 uae 365 awdwy werhiimesdiveiu nnidndm
Yl Ca?* uar Mg gneaduegiufumnadddudausenin Na® uay funahtud
sevougady Ca* annnin Mg®.

1.2 dwﬁml-wan%‘-lm11;3aﬂqoi=h‘uwwi'uﬁqmﬂwqu'xﬂwdaum'.'wwhaﬁ
woslrqunmesusad lund 5 uazpil 6

, Selectivity coetficient 4 Selectivity coetficient
T
L] o wmo L L
MA ° WA
5 &C o EC
N
. /°
3 " " I T— . _
o 02 04 oe os 1
Fraction of CEC
Figure 5. The KNaIK value of EC, Figure 6. The KCaIMg value of EC,
MA and MG equations. MA and MG equations.
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nnnﬂumﬂuudwﬁnhdnﬁwﬁmﬁ:ﬂwmmﬁum

i1 Ky, x V03 EC, MA une MG Siwirusaedldundonindy  4.62
Gquil 5) dlnddveiudndl Bolt (1975) i luarldinlseann 5 snddendrasiily
gunsedadududmavlumaunuilues K* uae Na* 1dfo K* > Na'.

i 6 ugadithuiaunms MA T Kca/mg fllnnaunndrafutesiign
Fofuufiuaunniiaigadwiy Koo AR ideRersairene K carmg dailén
theanae 106 sevhidn Ca?* Fewnlumaumiinndivdeniiy Mg?* Jsdenndes
ﬁmmmmm"w\ngtlﬂ 1, 2, 3 uae 4.

rm]d'mfuuuvﬂsswﬁqg‘u'azhanmi'ﬂé’uﬁ’waaéwwmsunuﬂveeﬂszqmn
W duinewmalddell Cca?* » Mg?* > K* > Na".

IL szuulseguans

IL1 ddulsednivesnafengadusewiralwyunvilwavilsequananves
sumde wadllugpd 7 Saqudd 10,

U7 7 ueelil 8 wamibiithudrauns V wor s Whdulseanfvesnufongn
duildniaunsdug  WeRersanndundoues K. gk Uar Kygx VOWUN3 v &
whilu 0761 wag 0.693 mwdwy, dwaums S duarbiiwhfu 0838 uor 0848
mﬁﬁmmﬂuiﬁummmvﬂwgm’m Ca?* uaz Mg?* wnnndh K* uavaanziuinlu
srumbggruanudnilungedy Mg?* lufinmensezannndy Ca?’.

,‘SObcM!y coefticlent 'wmy coefficient
ad)
3
16}
b * Ma * Mo
O WA e 0 MA
? o ke o o
/ x N 'r x L
18 — oy &y
- o o
T N =0 osl
Bl
Y R 1 A [ S T .0 A A - A - ‘. ; J o
O ©01 02 03 04 08 08 O7 O8 09 O ©01 02 08 04 08 O
Fraction of CEC

Figure 7. The K values of MCS. Figure 8. The K, . values of MCS.

CalK Mg/
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Selectivity coefficlent gmmmv coeflicient
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i TTTe———a
—_— N 2 x : . N . | — N 1 N " PR S N
o 01 02 03 04 6 06 O7 o088 09 ° 01 02 08 04 OS5 06 OY 08 08

o
Fraction of CEC Fraction of CEC

Figure 9. The K values of MCS. Figure 10. The K, ¢/Na values of MCS.

Ca/Na

1 Koy, 408 Ky, W0eaums MA, EC uay MG ‘lugﬂﬂ 9 uag 10 iilu
filvnneerludumans uorildragsewine 0.40-0.608 uay 0.238-0.477 MWy
nsdand ity Ca?* uar Mg dwregndueyiuAuwinalddindn Na* du
ﬁmﬁ’utﬂauﬂumﬁuud1ﬁ’amh1t'1wmnmssﬁ'lé"hﬁumm\iwwouqnﬁu Mg?*
wnanin Ca?*,

12 ér¥uilseandvosnufenqaduseninsduontseqununilaazsvwineg
wostlswyuneewaad ugdl 11 waspil 12,

A 11 wdmarih Kngx ¥89UMS EC, MA uag MG Falliundvilseann
271  weedbfithiindwslunnslddves K definnnh Na® mn;n!ﬂ 12 awvhuin
dums MA ifludumsiidiigadwiui K, ¢/Ca dlaRosan Kpg/ca é@ﬁﬁ’lﬂ‘lm.nm
0.778 memﬂu'hmmnﬂ'mﬂmngﬂﬂ 7, 8, 9 uag 10 1 Mg Tswremsladiun
i Ca®*  gndas uaetﬂaﬁm'mnewﬂmﬂm'm'Xu-uaeﬂﬂﬂéowaemzm"nﬂwqmnﬂgn
aody (Adsorbed cation, CX) uarrsequaniild (Added cation) Uil 13 vz
Fwwduvoudu  Ca®* wnnd Mg' dwdasihuleld k' ashiuiBunauniriu
swunieldd ca?t ﬂgnqa%1dumni1 Mg** uenmiudaidunsminsdoudusenty
st Wunsuss Ca?* sedaunu X #seanas 9 me/100 g Jufludn CEC aea
fumamsivhmanesns  Tuseilidunsvass Mg?*  iedesantuifouszauufuunu
X udaviy dudu K* achlvihdy CEC wesiusedunsoldadl ca?* #Qﬂgﬂ%‘lﬁ‘w&lﬂ ue
dvfumdiuss Mg?* u hidewdiy K* Wainaeilafioeel] Mg shmum‘ugn
oeduiiatu  Julifummuamiuauin  Mg?*  dumegneedulasfiumensidudeuss
frin Ca?'.
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Figure 11. The Kynax Values of MCS. Figure 12. The KMgICa values of MCS.
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Figure 13. The rate of changes of adsorbed cation to added cation.

gavhodetiwaveshide 1.1 wer 112 wwwiu serwsededududmiciu
nsumuilvessequaniuduyeaduseunsegruladsl .

Mg?*>Ca®*>K*>Na*

o

sndunsdvindengaduvesrunteyimiled  denouivufudvereuy
zquaniu wsﬂu‘h'lauﬂ'm‘lmﬂd’rﬂnﬂwanimuiangmﬂuﬂww‘nﬂuwuuﬂwqmn
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nuvsﬂmwmﬁwﬁud’wﬂi‘xﬁmquﬂwqumﬁ«j wonvinfusmitldanszuuves
thrpnaradauliudwesnamanesiflndifvefugnmsruniinnnd Fofusirdunani
mnaanqa#uﬂwquﬂuuumlwqmnnui«l'uﬂaﬁmnnn'h dvFucumsilivanedy
dmduieelddmivdrdulseanivasmudengadurszquanludumans fi%sdoluil
chK(Vamelow) = 0.838, KMdK(Smtistical) = 0693, K. ‘,Na(Mass action) = 0.608,
Ky ‘,N.(Mass action) = 0477, KNa/K(Mm action) = 2.706 uar KMSIC.(Mass
action) = 0778 wndndnawaiifsduanudeeinunyin dunldijvady
Tfinavils  sriirgeniduludusgnldfioeniniinle  dewehltanidanisg
omsludu il uiudsrTosiundunioaanugydolitosas  &edrvenis
fuanuanslila Bolt (1975) warlamszna (2525).

1NAITO D

Tamaego, quelt. (2525). winnmvenlyfwilinrwl. dnlnfaniladoudled. njum.

Bolt, G.H. (1975). Soil Chemistry. A Basic Element. Elsevier publishing Com.

Friied, M., and Broeshart, H. (1967). The Soil Plant System inrelation to Imorganic  Nutrition.
Academic Press.

Wiklander, L. (1964). Cation and Anion Exchange Phenomena. In :Chemistry of the Soil. Bear, F.E.
(ed.). Van Nostrand Reinhold Com.
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dndwavasnnuihuwaznadenanidnunlasvearsamaignate
Tudusfadunae

gwal Towszga ', sl omefrrva ! woe numa sigean)® !

THE EFFECTS OF MOISTURE AND TIME UPON THE
TRANSFORMATIONOF FIXED PHOSPHATES
IN SAN SAI SOIL SERIES

Suphot Totrakool *, Nawarat Thepsuwan ! and Kanokpan Pansombat '

ABSTRACT : San sai soil serics which textural class ranges from sandy loam to sandy clay
loam, was formaly both limed and fertilized. Clay phosphates and ferric-aluminium phosphates were
proved to be the principal sources of phosphates supplied to plant. Calcium phosphates were not a
source of phosphates to plant. The result of this experiment also implied that the formation constant
of ferric-aluminium phosphates might be greater than that of clay phosphates. The moisture levels
have no significant effect on the transformation among phosphate forms but the time does.

vndade : m’ﬁaﬂﬂu‘uﬂuﬂmaﬂum Sandy loam 4 Sandy clay loam wa
maneassBudu uwdsfiDundnlunlinoavnduiludugmdiomsnennodveadnussmlin- sgihliveavia
Lisnenunadanioars  wennintlimngnasivinnimessdedfiithihnrmauadumin-egiilires-
mimroudnednuudwsanenihnmyafuthussiveans  dwhilvloimmoeurieiunath bikoden
aeuvieavelugiine oo fimehiveavaBoupfly.

umi

vorve¥d  HumewilsiliuliudemanlqyiuinvosieTnon vefavnitde
wla  Safuedindmalaijeifliaromvo¥auddume  uiluvaedrfufifiuivruiud

" arwligioniuseoy noumnond, aaaewworond, anndvendudsddwl @iosdlwl 50002,
: Department of Soil Science and Conservation, Faculty of Agriculture, Chiang Mai University,
Chiang Mai 50002, Thailand.
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Fmeeiaifldasiludwiusegoatilaviunring  udu  siWaadng
vioavo¥ailiRuashuduiusuinlswlusiusdelilor  Slddmanmaiialunmldije
voveSudoilee oo i te luwiuddsunnign  Foviialdnandenilaij
voaeidlupuda woutamilddiuuouuarmauldvaue ﬁgaﬁdﬂhumaﬁ'i'uﬂa
arnInTeviaavedvosdu.

nsassoanedalufiu

voavie¥aidoeygluasarawduseeglu goyyareda  iilessnTnuilud
sy nauseiilizgaugn ‘atfuiemamm!’wmnﬂmwnvlamﬂaquaqmnﬁuﬂn‘l‘!
Tumanseifu dweyyoviediviai reelTonagneedregdelusndudumuidsafveyya
naelsd  wiathalsfimuiitasnnmnlsneuvedivadnazaneinldlosdafu  eyyovoava
Fsnsafeuiitedulsey. e Mududaiiuanlsenouiiliaraieia  (Bolt and
Bruggenwert, 1978; Hsu, 1965; Kelly andMidgley, 1943; Kittrick and Jackson,
1955).

Fe’* + HPO,” ----- > FePO, + 2H" G = -7.32 keal/mole
AP* + HPO ----- > AIPO, + H' G = -9.14 keal/mole
3Ca®* + 2HPOY ----- > Cay(PO,), + 2H* G = -5.75 keal/mole

abneumin-sgdilouvioamidetowumau uorildnmuedoy (i)
wnedufsendouulaufuuicnteled (FePO,2H,0) uner3alai(AIPO,2H,0) dumns
v eomns  (Kardos, 1964) ti’uﬁm'mnnn‘ha\waﬂamﬁmzqm?«ﬂmtﬁmnﬁe
du uamnnﬂ’uﬁvaqqaﬂoanﬂaﬁaqugqiu'lmﬂwﬂ%mﬁunhu‘l‘i’uuﬂmﬂa{: dilu
sz mdfsnawiuodilsensudunilavaslnsadiraveunad  Taunviogunu
sumisngulonfendanionduddinmussinseairwounad  wagaweyyaedivaiign
geduHuuRuncdfieegneicinnBuminies nnngmadifidedumdil Sedetuin
ayyovoraluduifudosellog  Aundensiidaeei hAE  winsdouudasdueed
Touniln@luduiusednaioyyavemaiignadel il vamldeuenimnsanu udiv1é.

gUnYaluas BN

amansdWldau gadunndluuameassvesinsinsquiitufunandans
a3 TAUMINAReNNWUNULLY Randomized Complete Block Design fizvh 3 ah
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uhmamunuardumnduluuoweniiy 4 wdu @0 sedu Field capacity, 80% v8a
FC, 60% w&1 FC unx 40% w83 FC vgndminavmuuuay ifludedn@uuasily
N 30 .

foudumnanaufuietuduhnalinnehn Ay TaoliSslineflnuldsan
tuvesude = 1 : 1, Buniting Tevitves Walkley-Black, Woaneldlauiinim
vediWludufnduldesazas Bray#2 fuasdia, Tuundidusulaed® Flame Emission
Spectrophotometry Tntldavarawusulufloes@ioan 1 wesveadiuasadn owndu
farufiunse-seegluduwed ndvnfotana 65 AnfudadidinmfuiiSvvasiu
wietsla  wenvnmbuuddudsilonvoYauarunadouilatalfloundoseaina 84
uar 106 ppm. suddy edotmfurmenniteuilvmerenudyinvesilyegudBe
tidesduiluideWmheosndldn vwdldirmiuTassuuidaludan 128 ansold.

Puaveundn-sglitvurediamInvlfasasawluduulonfonlad 0.1
Twad, wnaiSsuearanlavldanazawnmlslnmaain 0.1 Tuaninadviodivimmnngld
wasvasnsieinsywinmsarawnsedanin 0.1 Tuand Aunslalasmaedn 0.1 Tuans
dwiuluTuunaiSuaeaialnvasarasludvnlslasaumivema 0.1 Tua§ (Tamseqa,
2526).

HanINaaswarIgal

min-sgiiilusoaia :  nsmuquirdunudulilvadenindouunies
veundn-sgdiluaverivaudediala  udnamuseinoedredanusismadouuiaswes
veorvaguUil TnothBunaivesommiasfiodseudulusese 30 Fuusn uorwdenimind
wannadorq sudlersifuivadnine (90 Fundiwmign)- Vnauviorvinsieilee
anaedanIERULINGY %unnmﬂsﬁﬁ';ﬁaﬂmdmﬁmﬁuunwﬁmamfu ‘Wivng
hilwameumussinilisudasewirsedvmuduivnowdoiala  Kudad g 1.

uaaidsaemna :  wiveaduhilvedeman@ouumlasvesvedvnilothe
st dgueiotndla  dwfunantuimsetraiitodfgdomwie luTuunauuvodivausindy
Pnngithifinoetladegisnmewnaidouedive  danirenfiuhNduliufoemn/Gon
washhnsewirglvewnndouvemiafeugintu  dafufuwdiluluueadon
vorwaseiiu guifaraeniddoudredifonn  widorBuaruvewnaiduuverivalildan
awdr  mwdnuueanBinaliluunadouvodviniuslienslsiiudeiiudndanu
#ndanwdrieaviediviavesduuifteld Kudadiluguil 2 uae 3 awddu.
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Conc P (ppm)

0 = 1 J
3

Figure 1. The relationship between ferric-alminium phospates and time.

Conc P (ppm)

Figure 2. The relationship between calcium phosphates and time.
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Figure 3. The rclationship between monocalcium phosphates and time.
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Figure 4. The relationship between clay phosphates and time.
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vinwanmecesiiwedpfldih uaser 30 Fundnignily  inadvodivaseiian
Vdsuvosimeomingadsorawdiu  Teevadivail unedaudeeei Tl duardu ivdofiee
vehuhudndiumin-ogdiouvoaivn  oflalaundy  (udhe 30-60%u) Fedesns
VinavedvialuBnaihinedu  faluseihiiuvdessamialuduunialusaeil oridud
Hunafvosimuazivin-ogliflouwediva dw¥uunaifuuoaviad i@ umdein
Wodvauridle Tudnmeusimmasesludugadunruiludetidla il vndeyoitldenns
vonoudonffouiivugdl 2 wer 3 ﬁm‘me‘hﬂomﬂwﬂ'm‘lmﬂwo@u31]«10«10\1—

unaidvuvedive  dellmsaranoiiteonunidilasniundnvadvia, FePO, (Ksp = 10 ")
uozergdlilvuvoding, AIPO, (Ksp = 1071824« mgﬂﬁ 1 sedududiuiundnuar
epliltouvedinmezifiuilvsassenovilifadulmiviofeduldlium  usensnudhl

Wnldefuudnidlaiiomnilaiudetnala.

umiaﬂamla'auﬂamvlawﬁ'mmﬁuqaﬁunvwéaﬂu’f Sandy loam-Sandy clay
loam ﬁ\lwwwwnﬂamﬂa%mﬂﬂq'u‘laaianiamnﬂi‘mzju%mnuuﬂ'zmaﬁﬂ:ﬁxﬂim'm
$wdemsvenddesdnnnin.

)

dugaiunnuidonnvdoudn Bray # 2 udnlnngiiivieave¥degunnne (32
ppm) Sauniedivasegnadsinuuunidnge 1uauuoiﬂamﬁaﬂgm3mmhﬂﬂwmmm
Vandeveannundly  Tavflinadviedvnseiihiuvdaminlunmafudnuasomldesedive
uriy uwdufuifnuazilandeuviodivalurifysesasydurdivin-oglitluuvodiva. win-
agﬂnﬂuuﬂaﬁ;ﬂaﬂnﬁn’luiuwnflua'\sﬂwnouﬂﬂmqﬁauhj‘ﬁﬁuuiﬂ%a‘lmiwﬁaui
dindslod  unaifuuveaivdlavdwmIngjeraglu guveslaunaduauvodivia Faludelidiu
uwa'aﬂanﬂziouvhﬂtﬂ'\uﬁﬂm;ﬂaﬁumfr@nﬂ%’uhﬁﬂnﬁﬁwm‘n 60-70 uuhiuiley
woapidmndnsivesmadamdn-sgliftuuveaadsdiwindy 1024 Wuildge
rhiudneiveunaivedva  nauozdiewuessinademaisuuasglveunad,
mdn-orgiliftoavadide  winvamuguisduauduiulinadenadouuasgiives
vodinaluduilusoinsla.

* nweadnmearaiin Ksp = 1077 idledl AIPO,2H0 diKsp = 107 uasmmSeled
FePO,2H.0 S Ksp = 10™° (Bolt and Bruggenwert, 1978].
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EFFECTS OF CATTLE MANURE, CITY GARBAGE COMPOST
AND INOCULATION UPON GROWTH AND SEED YIELD OF
SOYBEAN CULTIVARS GROWN ON YASOTHON SOIL SERIES

Ammuaysilpa Suksri !

ondwaveilunon ilumauna ua.smsaqm%a‘ls’lqnﬂamiami
3dy lasaznandaudiavestrundes Ugnluduyaulars

énceim] v !

umdiado :  avawecesibhnawesslushafeuneau-Surmy 2532 'Inmlqm'n'lu&uqmw'ﬂum
waoos noimnymand anIndovouudiu idoAnnBvwavesijoaen uduritinenna uawnngnediols T
Wenon avigduin  uswosdnvosdunies Tanasunvvasealu RCBD § 4 sh  Sawlesilld 4
qwhuf fio 4, 3.5, KKS 19-0-1, TOX 536-02D Taolitjubuvidmmnanedl 2 woejonen Tudam 0
we 3,750 onfunund wiaduvlowgnidle Rhizobium japonicum fiewgn.

sanyammasanu Ymninuevesiwuuoely uoruiiluvsafundos 4 Wuf WuBninavesningn
Foanniige  usemudwBninaveajuburidfemiia fanBeefldfunngadeuneiudunidiinueigilnves
dn, T weiuilly  geniviuRlNdSunmgriousdubunid v isydn Tnvesd wuyosfanlo g
TuiluBuwidmmnonninjonon  uinaviseRulavodludundosilifuluaananinubuniiomnna  FiiAuily
(LAD) wesdfunSoswuf #9.5 ganin wunfu w4 ude KKS 19-0-1 uawhgalusiug TGX 536-02D #ail
fuflpvoayniufliiwini 5 nosdaodevss .5 goflge wos KKS 19-0-1 use @9.4 wosBnodesiigm
Tuwuf TGX 536-02D Teouwndu 2,631, 2,497, 2,212 une 1,908 nnJsnuad wd .

ABSTRACT : This experiment was carricd out during October-December 1990 on Yasothon soil,
Faculty of Agriculture, Khon Kaen University, Khon Kaen, Thailand to investigate the effect of
cattle manure, city garbage compost and inoculation upon growth and seed yield of four soybean
cultivars. The experiment was laid out in a Randomized Complete Block Design (RCBD) with four
replications. Soybean cultivars used were: SJ 4, SJ 5, KKS 19-0-1, and TGX 536-02D. The organic
manures used were: city garbage compost number 2 and cattle manure. Each of these organic

! Department of Agronomy, Faculty of Agriculture, Khon Kaen University, Knon Kaen 40002,

Thailand.
M Reld, aaanwninond, i iwendoveuusiu, vewusiu 40002.
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Effects of Cattle Manure, City Garbage Compost and Inoculation

manures was applied at the rate of 0 and 3,750 kg/ha. Inoculation was carried out with the use of
Rhizobium japonicum. The plants were grown on a slightly acid Yasothon soil (Oxic Paleustult).

The results showed that stem, leaf dry weights, leaf arcas per plant of the four soybean
cultivars were affected most by rhizobium inoculation and organic manures added to the soil. The
plants received rhizobium inoculation and organic manures gave significantly greater stem, leaf dry -
weights, leaf arcas than those without. Stem growth was promoted most by city garbage compost
whilst leaf growth was promoted most by cattle manure. Leafl area indices (LAI) were highest with
the SJS followed by the SJ4, KKS 19-0-1 and the lowest was with the TOX 536-02D. LAI values
were not exceeded 5. The maximum value of LAI for high seed yiclds was discussed. Sced yields
were highest with the SIS cultivar followed by KKS 19-0-01, SJ4 and the lowest was with the TGX

536-02D, 2,631, 2497, 2,212, and 1,908 kg/ha., respectively.
INTRODUCTION

Soybean (Glycine max L.) is onc of the most important cash crops for
the Thai economy. Generally, the cultivation of this crop is most popular in
northern region and the Central Plain arcas. A number of growers found this
cash crop more rcliable than some other cash crops due to its attractive prices in
the market. Nevertheless, the amount of seed yiclds obtained in each year scems
more or less inadequatc supply. Although a number of reliable cultivars are
available in the country cg. SJ4, SJ5 and ctc. This could possibly be due to the
lack of wide-spreading technologies transferred to growers and perhaps to the
less amount of published data available. Only just this decade that growers of
soybean in Northeast Thailand have come across with this cash crop due to the
high demand of seeds in the market. However, the cultivation of the crop on
Northeast soils is not relatively simple due to the poor soil physico-chemical
propertiecs as a result of poor soil management during the past few decades.
Therefore, it would be of imperative significance to carry out some ecxperiments
on this particular cash crop concerning growth and seed yicld with respect to
some soil amendment materials and also the manageable rhizobium inoculation. A
number of published works has been advocated eg Vangnai and Niamsrichand
(1979), Vangnai (1980), Henzell (1988), and Suksri et al. (1990).

244



Journal of Agriculture 8(3) 243-251 (1992)

MATERIALS AND METHODS

The experiment was carried out by means of sprinkler irrigation at the
Experimental Fami, Faculty of Agriculture, Khon Kaen Univesity, Khon Kaen,
Thailand during October, 1990-February, 1991. The experiment was laid in a 5 x
4 factorial arranged in a randomized complete block with four replications. The
organic materials used were cattle manure and city garbage compost number 2.
Each of these materials was used at the rates of 0 and 3,750 kg/ha. with and
without inoculation (Rhizobium japonicum) for both organic materials (cf. Dept.
of Agriculture). The soybean cultivars used were : SJ4, SJ5, KKS 19-0-1 and
TGX 536-02D. The plants were grown on an acid Yasothon soil (Oxic
Palcustult). The initial soil property values for pH, organic matter, total N,
available P, exchangeable K were : 58%, 08%, 004%, 15 ppm, 28 ppm,
respectively (Jackson, 1973). The soil used was ploughed twice followed by
harrowing once. The plot size used was a 3 x 5 m. and the distances used were:
30 x 10 cm. between rows and within the row, respectively. Soybean seeds of
the four cultivars were sown directly into the soil with and without inoculation
where appropriate at the ratc of 3-4 sceds per hill followed by the application
of chemical fertilizer 12-24-12 (NPK) at the ratc of 94 kg/ha. as basal dressing.
The application of a herbicide (Lasso) was carried out after sowing of sceds. One
week after emergence, seedlings were removed leaving only secdling per hill and
organic manures were also applied to the plants. Irrigation water was given twice
a weck at the rate of approximately 56.25 m>/hour (2-hour/weck). Weeding was
carried out twice by hand and the application of insccticide (Azodrin) was done
three times throughout the experimental period. The technique of growth analysis
(Sestak et al. 1971) was used to measure the changes in growth of the acrial
plant parts. The plant samples were taken at days 63 and 77 after emergence. At
cach harvest, 9 plant samples were taken from each replication and 100 plants
for the final seed yicld. Leaf arcas werc measured by Leaf Arca Meter (Model
n0.AAC-400, Hayashi Denko Co., Ltd., Japan). The plant materials were dried in
an oven at 80°C for four days and then weighed out for dry weights. The data
obtained were statistically analyzed.
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RESULTS AND DISCUSSION

The results of stem dry weights at day 63 after emergencc showed that
stem dry weights were significantly highest with the SJ5 variety followed by SJ4,
KKS 19-0-1 and the lowest was with the TGX 536-02D (Table 1). The results
suggested that SIS has its imperative potential for growth in this slightly acid soil
type. The effect due to variety x manurc was less. The results did not totally
agree with the work of Suksri et al. (1990) which they suggested the effect of
photoperiod was more pronounced and reduced sizes of the plants at this season
particularly vegetative growth. Therefore, it is relatively possible to grow soybean
crops during the cold or dry scasons of the year provided that nutrients and
water arc adequately available for the crop plants. The initial values of soil
physico-chemical properties were relatively higher than their soil (Suksri et al,
1990) although the soil used belongs to the same series but different location.
Rhizobium inoculation also has a large effect on stem growth. The plants
received inocultion, in all cases, possessing greater stem dry weights than those
without.

Table 1. Stem dry weights per plant (gm) of soybean cultivars as influenced

by organic manures and inocculation at days 63 and 77 after emer—

gence.
Treatments
Varieties ~ City garbage compost Cattle manure
0 Uninoc. Inoc. Uninoc. Inoc. Mean
SJ4 7.43 11.02 10.61 9.47 12.29 10.16
SJ5 9.98 9.05 12.74 1199 12.42 11.24
KKS 19-0-1 9.16 10.31 9.76 9.39 11.66 10.06
TGX 536-02D 799 7.54 6.57 6.57 7.96 7.73
Mean 8.64 9.48 10.42 9.36 11.08
LSD(0.05) Variety = 1.45 Manure = ns Variety x Manure = ns
At day 77 after emergence
Si4 4.17 6.37 6.01 7.33 7.27 6.23
SIS 5.74 5.70 6.71 6.17 8.28 6.52
TGX 536-02D 3.56 526 4.63 4.62 507 462
Mean 4.72 5.64 6.24 6.06 6.87
LSD(0.05) Variety = 0.95 Manure = 1.00 Variety x Manure = ns
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At day 77, the results showed that application of manures has their
significant effect on stem growth of soybcan cultivars apart from inoculation and
varicties used. Therefore, growing soybean crops, manures and inoculation are
always required for this soil type. The results also showed that TGX 536-02D
gave less amount of stem growth. This perform better at high degree of soil
acidity (pH 4.5-5.5).

For leaf dry weights at day 63, the results showed that leaf dry weights
were highest with the SJ5 followed by KKS 19-0-1, SJ4 and the lowest was
with the TGX 536-02D. City garbage manure trcated plants gave higher leaf dry
weights than those trcated with cattle manure (Table 2). This can be attributed to
the higher amount of Ca of city garbage compost than that of the cattle manure,
which were 1546% and 1.84%, respectively. High amount of Ca obviously assists
better growth of nodulation. Nevertheless, all plants treated with manurcs gave
significantly greater leaf dry weights than thosec without. The results agree with
the work reported by Lowther and Loncragan (1968) and Suksri (1990). However,
with the results at day 77, the same pattern was not found. This can be
attributed to the falling off of leaves duc to leaf senescence which was more
repid with thosc trcated with city garbage compost than cattle manure. The
results suggested that cattle manure contented greater amount of N than that of
the city garbage compost hence prolonged lifc of leaves of those treated with

cattle manure.

With leaf arcas at day 63, the results indicated that lcaf areas were
highest with the SJ5 followed by SJ4, KKS 19-0-1 and the lowest was with the
TGX 536-02D (Table 3). The effect due to inoculation was somewhat
inconsistently shown. This can be attributed to the diffcrences in the amount of
Ca of the manurcs discussed earlier. On the contrary, the results of day 77
revealed that leaf areas were greater for those treated with cattle manure than
that of the city garbage compost. The reason for this could possibly be due to

the differences of N as discussed previously.
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Table 2. Leaf dry wecights per plant (gm) of soybecan cultivars as influenced
by organic manures and inoculation at days 63 and 77 after emer-
gence.

Treatments
Varietics City garbage compost Cattle manure
0 Uninoc. Inoc. Uninoc. Inoc. Mecan

SJ4 3.57 474 3.80 428 5.50 4.38

SIS 4.46 4.16 593 5.35 5.56 509

KKS 19-0-1 439 491 4.58 438 5.37 473

TGX 536-02D 3.72 3.58 405 3.18 391 3.69

Mcan 4.04 434 4.59 4.30 5.09

LSD (0.05) Variety = 0.62 Manure = 0.69 Variety x Manure = ns

At day 77 after emergence

SJi4 1.74 1.75 227 267 2.32 2.15

SIS 1.85 1.84 2.64 1.83 2.89 221

KKS 19-0-1 2.18 1.96 3.14 5.66 2.69 3.13

TGX 536-02D 1.10 1.77 1.89 1.55 1.76 1.61

Mean 1.72 1.83 2.49 293 242

LSD (0.05) Variety = 1.00 Manure = ns Varicty x Manure = ns

Table 3. Leaf areas per plant (cm?) of soybean cultivated as influenced by
organic manurc and inoculation at days 63 and 77 after emergence.

Treatments
Varieties City garbage compost Cattle manure
0 Uninoc. Inoc. Uninoc. Inoc. Mean

SJ4 9,062 12,139 13,139 11,523 14,814 12,232

SIS 11,537 10,674 15,505 14,291 13,335 13,032

KKS 19-0-1 9,535 11,464 11,849 11,025 12,129 11,200

TGX 536-02D 9,584 10,079 11,210 8,816 2,367 8,411

Mean 9,884 11,210 12,925 11,413 10,661

LSD (0.05) Variety = 1718 Manure = 192 Variety x Manure = 3842

At day 77 after emergence

SJ4 5,058 5,374 5,829 7,341 7,785 6,277

sJs 4,527 4,964 9,018 5,366 9,417 6,658

KKS 19-0-1 4,839 7,653 10,272 8,470 8,624 7,971

TGX 536-02D 4,073 5,381 5,679 5,106 6,061 5,260

Mean 4,624 5,843 7,699 6,570 7,971

LSD (0.05) Variety = 1,227 Manure = 1,372 Variety x Manure = ns
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For leaf arca indices (LAI) at day 63, the results showed that the values
of LAI were affected most by varicty ie. the SJ5 gave the highest LAI values
folbWed by SJ4, KKS 19-0-1 and the lowest was with the TGX 536-02D
(Table 4). However, the values of LAI did not exceed 5, therefore, LAI values
were not up to maximum for growth and light interception which should be at
the level of 6. The results indicated that there were no shaded leaves among the
canopies. The results also indicated that leaf growth was maximum only up to
day 63 after emergence and later declined with time to seed maturity. If LAI
value reaching the value of 6 by adjusting distances used between rows and
within the row, for this experiment, the distances used should be 20 x 8 cm.
between rows and within the row, respectively and the seed yicld should reach
the value of 3,553 kg/ha. This LAI value should provide 90-95% light
interception among the canopies. However, if the growth is to be carried out in
rainy season with cloudy sky most of the time, the distances used should be
widen again since less total energy in rainy scason is inadequatcly provided. The
suitable value of LAI could obviously provide thc tendency to increase the plant
population per unit arca of land hence increases seed yiclds of the crop plants
(Safo-Kantanka and Lawson, 1980, and Siriprasert, 1981).

Table 4. Leaf area indices (LAI) of soybean cultivars as influenced by or-
ganic manure and inoculation at days 63 and 77 after emergence.

Treatments
Varieties City garbage compost Cattle manure
0 Uninoc. Inoc. Uninoc. Inoc. Mecan
Si4 3.36 4.68 487 427 5.49 453
SIS 421 3.95 5.74 529 494 4383
KKS 19-0-1 353 425 439 408 449 4.15
TGX 536-02D 3.55 373 4.15 3.27 0.88 3.12
Mean 3.66 4.15 479 423 3.95
At day 77 after emergence
Sl4 1.87 1.99 2.16 2.72 2.88 232
SIS 1.68 1.84 334 1.99 3.49 247
KKS 19-0-1 1.79 283 3.80 3.14 3.19 295
TGX 536-02D 1.51 1.99 2.10 1.89 224 1.95
Mean 1.7 2.16 2.85 244 295
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With pod dry weights and the final seed yields, the results showed that
the cffect of inoculation was relatively large, inoculated plants gave consistently
better pod dry weights than thosc without (Table 5). The SJ5 gave the highest
pod dry weights in both harvests (days 63 and 77) followed by the KKS 19-0-1,
SJ4 and the lowest was with the TGX 536-02D. This pattern of pod dry weights
also reflected the amount of final sced yields/ha. ie. the final seed yield was
highest with SJ5 followed by KKS 19-0-1, SJ4 and the least was with the TGX
536-02D. Sced yields were : 2,631, 2,497, 2,212 and 1,908 kg/ha., respectively.
Seed yields were influenced most by inoculation. Cattle manure treated plants
gave slightly higher seed yiclds than those treated with city garbage compost.
This can presumable be due to the differences in the amount of nutrients
contented in both sources of organic manures which might be greater for the

cattlc manure than that of the city garbage compost.

Table 5. Pod dry weights per plant (gm) of soybean cultivars at days 63 and

77 after emergence as influenced by organic manures and inoculation.

Treatments
Varieties City garbage compost Cattle manure

0 Uninoc. Inoc. Uninoc. Inoc. Mean
SJ4 4389 745 8.86 597 8.54 7.14
SIS 6.37 6.04 8.97 7.96 8.75 7.62
KKS 19-0-1 6.92 6.92 7.74 643 8.38 7.22
TGX 536-02D 5.65 5.80 6.81 4.71 6.29 585
Mean 5.96 6.55 8.01 6.27 7.99
LSD (0.05) Variety = 1.11 Manure = 1.24 Variety x Manure = ns

At day 77 after emergence
Sl4 9.08 12.55 13.21 8.65 15.51 11.80
SJS 12.37 12.59 14.40 12.20 16.36 13.58
KKS 19-0-1 11.15 10.58 1545 11.59 13.37 1243
TGX 536-02D 8.59 10.17 10.29 10.53 1147 10.21
Mecan 10.29 1147 13.34 10.74 14.18
LSD (0.05) Variety = 1.78 Manure = 1.99 Variety x Manure = ns
Final seed yields (kg/ha)

SJ4 1,494 1,751 2,968 1,998 2,853 2,212
SJ5 2,271 2,470 3,124 1,974 3,318 2,631
KKS 19-0-1 2,130 2,321 2,634 2,227 3,175 2,497
TGX 536-02D 1,840 1,652 2,119 1,701 2,228 1,908
Mean 1,934 2,049 2,711 1,975 2,893
LSD (0.05) Variety = 238 Manure = 268 Variety x Manure = ns
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THE EFFECTS OF FRUIT MATURITY AT HARVEST ON
DISEASE DEVELOPMENT IN LYCHEE DURING STORAGE

Chatrec Sittigul !, Uraporn Sardsud 2, Vicha Sardsud ! and Thida Chaiwangsri 2
TsatinvlusrafusSnvmadudannwaiiiude luseoeaidnge

w3 nine !, enmal denmem 2, Fwan dewm | wozien T 2

UNAAtD @ dufowoiud 3 tws Wudwer M3 (Ruvlonfume 31-60%), M4 (RaufSendums 61-
90%) uoe M5 (hafBondume 91-100%) wiewnbuguseiudluarsoraw benomyl (500 ppm # 52°C wm
2 wifl) sowdusaluomudvedemnain PVC dhiomional3ludmumueoimgiidl 5°C swafutumne
Hakoendslushs 2-5 Hlawl dwdu Control huizjmfuﬂu benomyl fewnduine.

mmeeieivr smeoedifuimn 2 el oBenvewediud Me we M5 LinSnuiud
e winovesrur M3 MuiRauBennBruihiimannni soZusewisnnafuion 3 il wewes
s M3 WAnBudiwudons dwviudendanemusefifinnd 3 suefu vellevesdoraden
M Werfluonlénnilgefie Cladosporium sp. uoe Fusarium sp. dawswafigulu benomyl wifiaveudon
Weund wnwenmasomisiinun benomyl shoaamuRwRE oA w30 W,

ABSTRACT : At harvest, lychee fruit of three maturity levels : M3 (31-60% surface red), M4
(61-90% surface red) and M5 (91-100% surface red), were either trcated with hot benomyl (500
ppm at 52°C for 2 min) and air dried, or left untrcated prior to PVC wrapping in punnets, and
storage at 5°C. The fruits were assessed weckly between 2 and 5 wecks after harvest.

Browning of the pericarp and discase development were absent from fruit of M4 and M5
maturity levels 2 weeks after harvest, while > 50% skin browning had developed on the M3 fruits.
Browning had appeared on all fruits by 3 wecks after harvest. Similar levels and spectra of fungi
were recorded from fruits of the three maturity levels, and were more prevalent in fruits that were
not dipped in hot benomyl. Cladosporium sp. and Fusarium sp. were the most commonly detected
fungi. Treatment in hot benomyl appeared to give greater control of side lesions than stem eand
lesions.

' Plant Pathology Department, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50002
Thailand.
Al leRy, anuawawnoed, niwndodudlnl, Soudlmi 50002

2 Biology Department, Faculty of Sciences, Chiang mai University, Chiang Mai 50002 Thailand.

2 meliendhimn, aoednenond, aninondudodll, @oalwl 50002,
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INTRODUCTION

Lychee (Litchi chinensis Sonn.) is native to southern China. The fruit is
round with a diameter of about 30 mm. The surface of the pericarp has an
attractive red color. The inside is a single seed surrounded by film translucent
white flesh. The pericarp turns brown and fruit deteriorate rapidly after harvest.
In storage many kinds of organisms were found to grow on fruit. These
organisms caused fruit decay and became unmarketable. Latcly, some
investigations were done with cold storage and fungicidal treatment of lychee
fruit in order to expand the shelf life of the commodity after harvest. The
objectives of this study were to 1) determine the stage of maturity at harvest in
relation to fruit deccay factors, 2) evaluatc hot benomyl treatment and cold
temperature storage for controlling contaminate fungi, and 3) determine the
genera of contaminate fungi after interval of storage times.

MATERIALS AND METHODS

Lychee (Litchi chinensis Sonn.) fruit cv. Hong Huay werc selected for
the study of discase development during storage. At harvest, fruit of three
maturity levels: M3 (31-60% surface red), M4 (61-90% surface red) and M5 (91-
100% surface red) were considered as a trecatment involved in the experiment.
Another treatment was also proposed to prolong the shelf life or decay control of
the fruit by dipping the fruit into the hot benomyl solution at the temperature of
52°C with the concentration of 500 ppm for a period of 2 minutes of time.
After trcated, 20 fruits of cach treatment were kept in the foam punnets prior to
wrapping with PVC film. Then the punnets werc kept in the temperature and
moisture controlled chamber at 5°C and relative humidity of 90-95% for 0, 2, 3,
4 and 5 wecks. All treatments were replicated two times. The study thus involved
60 punnets.

Fruits of each punnet were scored for quality. It was assumed, from the
beginning of the study, that high-quality lychee especially those of M5 were
fruits that retained the natural red color, showed no evidence of browning, and
tasted like freshly harvested fruit. In M3 and M4, the red skin color of the
pericarp was a little lighter than the MS one. After the cold storage for 2, 3, 4
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and 5 weeks, color of the pericarp was scored on a scale 0-10 : 0 = no
browning; 10 = 100% of pericarp area was brown. Then ten fruit samples of
cach week were taken for the isolation of any fungal contaminants. Four 3 x 3
mm picces of tissues from stem end, pericarp and fleshy part were transplanted
and cultured on potato dextrosc agar (PDA). The growth and species of fungi
were obscrved and identified possibly to the genus.

RESULTS

After the punnects of lychee fruit were stored in the cold condition for
two weeks, browning was observed on the skins of fruit of M3 in both of non
dipped and dipped in hot benomyl trcatments, whereas no sign of browning was
developed on M4 and MS. Interestingly, in this second week, fungicide did not
possess any cfficacy to prolong the attractive color of fruit skin. In opposition,
the fungicide was scemingly accelerated the pericarp to become browner than the
onc not treated (Table 1).

In the third, fourth and fifth wecks of all three maturity levels, the
fruit of hot benomyl treatment also turned browner than the control treatments.
Morcover, it was noted that in the last week of the observation, fruit of M3

were completely brown when compared with the rest (Table 1).

Table 1. Browning scores of the pericarp of lychee fruit harvested at three
maturity levels and treated with hot benomyl and held in punnets
covered with PVC film for 5 weeks at 5°C; 0 = red, 10 = very

brown.
Treatment Week/mecan score

2 3 4 5
M3, no dip 1 45 75 9.5
M3, dipped in hot benomyl! 5 6.5 85 100
M4, no dip 0 45 70 75
M4, dipped in hot benomyl! 0 6.0 75 8.0
M5, no dip 0 6.5 75 75
MS5, dipped in hot benomyl! 0 7.0 8.0 8.0

' 500 ppm, 52°C, 2 min.
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Isolations of organisms werec prepared from fruit samples after storage in
cold condition for 0, 2, 3, 4, and 5 wecks. The following organisms were
detected : Botryodiplodia sp., Cladosporium sp., Fusarium spp., Penicillium sp.
Pestalotia sp., unknown with white and grey mycclium colony, bacteria and no
growth. In M3 fruit, Cladosporium sp. and Cladosporium sp. growing together
with Fusarium sp. were predominant among the fungi detected from the non-
application of benomyl treatment (Table 2). However, when benomyl treated fruit
were similarly examined, hot benomyl showed promisc of being able to reduce
the frequencies of fungi detected and more frequencics of no growth were
obtained (Table 3). Resembling patterns of results of fungal organisms as
ascertained in M3 fruit were also found in M4 and M5 fruit units (Table 4, 5, 6
and 7). Data of all contaminated organisms in 5 wecks between treated and non-
treated with hot benomly were compared and presented in Table 8 and 9. Results
emphasized that units trcated with hot benomyl were generally in better condition
in terms of less frequencies of contaminated fungi than thosc not treated.
Besides, in non-treated trcatments of M3 and MS fruit, higher numbers of
Cladosporium sp. were attained to grow on the fleshy part than those of pericarp
and stem end (Table 8).
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Table 2.  Frequency of isolation of fungi obtained from stem end (S), pericarp
(P) and fleshy part (F) of M3 maturity level of lychee fruit without
fungicidal treatment and stored at 5°C for 5 weeks.

Storage time
Fungus 0 Week | 2 Weeks | 3 Weeks | 4 Weeks 5 Weeks
S P F|S P F|S P F|S P F|S P F
1. Botryodiplodia sp. | - - - |- - =-|- - =-|=- 2 =|=- - =
2. Cladosporium sp. - 3 6(2 2 4|3 3 4|1 5 5|3 5 4
3. Fusarium sp. - 4 2|- - =-|- 4 - - == - =
4. Penicillium sp. - = = = -] - <= - 2|- - -
5. Pestalotia sp. - = e = ] - -] - -]- 3 -
6. Cladosporium sp.
+ Fusarium sp. o - -|8 8 -|7 - ~-|8 3 1|7 2 -~
7. Fusarium sp. +
Penicillium sp. - - == = |- - =1 - |- - -
8. Unknown (white
and grey colony) - - =-|- - 4|~ - 484|- - =-|- - -
9. No growth - - 1}|- - 2|- - - = 2|- -
10. Bacteria -3 1|l- - -|- 3 |- - -]- -
Total 10 10 10 {10 10 10 |10 10 10 (10 10 10 |10 10 10
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Table 3.  Frequency of isolation of fungi obtained from stem end (S), pericarp
(P) and fleshy part (F) of M3 maturity level of lychee fruit dipped
in hot benomyl at 500 ppm, 52°C, 2 min. and then stored at 5°C

for 5 weeks.
Storage time
Fungus 0 Week | 2 Weeks | 3 Weeks | 4 Weeks | 5 Weeks
S P F|S P F|s P F|S P F|S P F
1. Botryodiplodia sp. | - - -| - - -|3 - -|- - ~-|- - 4
2. Cladosporium sp. |3 - -|- - -|- - -6 - -1 9 -
3. Fusarmm sp. (1) |3 - -{3 1 -|4 - -|- - -[- - -
4. Fusarium sp. (2) P R I (i R I
S. Pestalotia sp. 2 1 - - -l2 1 -!- - |- 1 -
6. Cladosporium sp.
+ Fusarim sp. ()| 2 - ~-|- - =-|- 4 -1 - =19 - -
7. Unknown (white
and grey colony) |- - -|- - -|- - ~-[- - -]- - -
8. No growth - 5102 910|]- 510(31010|- - 6
9. Bactcria - 4 |- - -|- - |- - =-/- - -
Total 10 10 10|10 10 10|10 10 10|10 10 1010 10 10

Table 4. Frequency of isolation of fungi obtained from stem end (S), pericarp
(P) and fleshy part (F) of M4 maturity level of lychee fruit without
fungicidal treatment and stored at 5°C for 5 weeks.

Storage time

Fungus 0 Week 2 Weeks | 3 Wecks | 4 Weeks 5 Weeks

S P F|S P F|S P F|S P F|S P F

1. Cladosporium sp. 1 6 3/|- 1 6|3 2 5(2 5 7|4 8 -

2. Fusarium sp. 7 2 |- - -|- - =|l1 2 2- - -
3. Cladosporium sp.

+ Fusarium sp. 2 2 7/i10 8 -7 8 -7 3 -|6 2 -
4. Unknown (white

and grey colony) T i e I R

5. No growth - = =-|=-1 4|- - 5|- - 1|- -1

Total 10 10 10|10 10 10|10 10 10|10 10 10|10 10 10
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Table 5. Frequency of isolation of fungi obtained from stem end (S), pericarp
(P) and fleshy part (F) of M4 maturity level of lychee fruit dipped
in hot benomyl at 500 ppm, 52°C, 2 min. and then stored at 5°C
for 5 weeks.

Storage time
Fungus 0 Week | 2 Weeks | 3 Weeks | 4 Wecks | 5 Weeks
S P F| S F|S P F|S P F|S P F
1. Cladosporiom sp. | - - -|1 3 1|- 3 -|2 4 2[2 8 6
2. Fusarium sp. -3 - -5 1 -|8 4 2|2 - -~
3. Pestalotia sp. 2 - - -]la - -f- - |- - -
4. Cladosporium sp.
+ Fusarium sp. - - =13 1 -|- = ~|=- - 4|- - -
5. Cladosporium sp.
+ Pestalotia sp. 1 - |- - =-|- - |- - -|- - =
6. Unknown (white
and grey colony) | - - -|- - ~-|[- - ~-| - - =-|5 2 3
7. No growth 2 6 10 6 1 6 10]- 2 2|1 - 1
8. Bacteria - 2 -l = = -|=-= - |/« - == - =
Total 10 10 10|10 10 10|10 10 10|10 10 10|10 10 10

Table 6. Frequency of isolation of fungi obtained from stem end (S), pericarp
(P) and fleshy part (F) of M5 maturity level of lychee fruit without
fungicidal treatment and stored at 5°C for 5 weeks.

Storage time

Fungus 0 Week | 2 Weeks | 3 Weeks | 4 Weeks A 5 Weeks

S P F|S P F|S P F|S P F|S P F

1. Botryodiplodia sp.| - - 8 - - 1 1] - -1 - - 2

2. Cladosporium sp. 2 2 - 1 2 3| - 911 1 3

3. Fusarium sp. 6 1 -|- - ~-|~- - 4|- - 119 2 1
4. Cladosporium sp.

+ Fusarium sp. 2 7 -|7 9 -8 7 -J110 7 -|- 4 -~

5. Pestalotia sp. e e I T L e
6. Unknown (white

and grey colony) - - = - - - = == - == 2 3

7. No growth - - 2|- - - - 2= = =|= = -

Total 10 10 10|10 10 10 (10 10 10 |10 10 10 (10 10 10
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Table 7. Frequency of isolation of fungi obtained from stem end (S), pericarp
(P) and fleshy part (F) of M5 maturity level of lychee fruit dipped
in hot benomyl at 500 ppm, 52°C, 2 min. and then stored at 5°C
for 5 weeks.

Storage time

Fungus 0 Week 2 Weeks | 3 Wecks | 4 Weeks 5 Weeks

S P F|S P F|S P F|S P F|S P F

1. Botryodiplodia sp. | - - -|- - -|4 4 - |- 4 - |- - -
2. Cladosporium sp. 2 - -3 3 1|- - 1|2 - 2|5 5 2
3. Curvularia sp. - - |- - - -1 - =-|- - 4
4. Fusarium sp. - 2 -|/5 2 ~-|6 - -4 - |- - -
5. Pestalotia sp. 1 - =-|- - -|- = =-|1 - == - -

6. Cladosporium sp.

+ Fusarim sp. ()| 4 - -|- 3 -|- - =-]|- 4 4|- 5 -
7. Unknown (white

and grey colony) - - == = -] - -|- - 4|4 - 3
8. No growth 3 810/2 2 9/- 6 8|3 2 -|1 - 1

Total 10 10 10|10 10 10 (10 10 10 |10 10 10 |10 10 10

Table 8. Frequency of isolation of fungi obtained from stem end (S), pericarp
(P) and fleshy part (F) of M3, M4 and M5 maturity levels of ly-
chee fruit without fungicidal trecatment and stored at 5°C for 5
weeks. Isolations were done on weeks : 0, 2, 3, 4 and 5.

Maturity level
Fungus M3 M4 M5

P F S P F S P F
1. Botryodiplodia sp. 2 ~ - - - - 1 11
2. Cladosporium sp. 18 23 10 22 21 8 8 22
3. Fusarium sp. 8 3 8 4 2 |15 3 6
4. Penicillium sp. - 2 - - - - - -
5. Pestalotiasp. 3 - - - - - 2 1

6. Cladosporium sp.

+ Fusarium sp. 40 13 1 32 23 7 27 34 @ -

7. Fusarium sp. +

Penicillium sp. - - - - - - - -

8. Unknown (white

and grey colony) - 8 - - 9 - 2 3
9. No growth - 10 - 1 11 - - 7
10. Bacteria 6 3 - - - - - -
Total 50 50 50 50 50 50 50 50 50
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Table 9. Frequency of isolation of fungi obtained from stem end (S), pericarp
(P) and fleshy part (F) of M3, M4 and M5 maturity levels of ly-
chee fruit dipped in hot benomyl at 500 ppm, 52°C, 2 min and
then stored at 5°C for 5 weeks.

Maturity level
Fungus M3 M4 MS'
S P F S P F S P F

1. Botryodiplodia sp. 3 - 4 - - - 4 8 -
2. Cladosporium sp. 10 9 - 5 18 9 12 8 6
3. Fusarium sp. 10 1 - 23 5 2 15 4 -
4. Curvularia sp. - - - - - - - - 5
5. Pestalotia sp. 9 3 - 6 2 - 2 - -
6. Cladosporium sp. +

Fusarjum sp. 12 4 - 3 1 4 4 12 4
7. Cladosporium sp. +

Pestalotia sp. - - - 1 -
8. Unknown (white

and grey colony) - - - 2 3 4 - 7
9. No growth 6 29 46 20 32 9 18 28
10. Bacteria - 4 - - 2 - - - -

Total 50 50 50 50 50 50 50 S0 50

DISCUSSION

Stagec of maturity of lychee fruit at harvest did appear to be related to
the browning of the pericarp when fruits were kept in cold condition at 5°C. In
this study, it was obviously indicated that the pericarp of early harvested fruit
turned brown sooner than the late harvested one. Hot benomyl treatment did
produce some damage to the pericarp of fruit of all stages of maturity. Our
result in the investigation agreed with the work of Scott and his colleagues,
(1982), in which they mentioned that when fruit were exposed to water or
benomyl at 56 °C for 4 min, scrious damage of the skin occurred and pigment
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was leached from the fruit. However, in different trcatment, thcy obtained a
contrary result and concluded that after cight days of storage, a benomyl dip
(0.05% at 52°C for 2 min) followed by packing the fruit in punnets and over-
wrapping with PVC film is suggested for controlling rotting, browning and loss in
weight at temperatures of 20-30°C. Recently, (1990), Snowdon wrote that in
storage of lychee fruit at 5°C for a month, chilling injury may occur. She also
said that the red color may be rctained best at 7° to 10°C. In our case, the use
of cold temperature cnabled to kecp a good skin color of M4 and M5 fruit with
and without dipping in hot benomyl for at least up to 14 days. Actually, lychee
deterioratc rapidly after harvest. Scott et al. (1982) reviewed that at ambient
temperatures of 20-30 'C, browning of the pericarp can occur within 24 hours of
harvest. Therefore, in the finding of this experiment,if the fleshy quality and
flavor did not lessen, the temperaturc at 5°C would do better in kecping the
freshness of lychee for more than two weeks.

Fungal cultures of Cladosporium sp., Fusarium sp. and Cladosporium sp.
growing together with Fusarium sp. werc predominatc among the fungi obtained
on fruit after stored for up to 5 weeks. The finding of this test assured that the
usc of hot benomyl treatment could reduce the number of frequencies of
contaminate fungi on the fruit after storing for a period of time. As in Australia,
Scott, et al. (1982) made a conclusive remark that bunches of fruit could be
scparated into single fruits, dipped in hot benomyl (0.05% at 52°C for 2 min),
then packed in punnets and over-wrapped with a suitable plastic film. With these
trecatments, fruit should be better able to withstand shipment by surface transport
to more distant markets.
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MIfAnETMeNvaIuRWEAUN MW XY LOTRECHUS
QUADRIPES CHEVROLAT (COLEOPTERA : CERAMBYCIDAE)
Tunamiiovsalsemelng
L. MIATNIBUIEBONUDIF UAN T

vin Sdwiwity |, Y2 ysoovitwid | ues ermdmiel Sugiamool !

ECOLOGICAL STUDY ON THE COFFEE STEM BORER
XYLOTRECHUS QUADRIPES CHEVROLAT (COLEOPTERA :
CERAMBYCIDAE) IN NORTHERN THAILAND.

III. INVESTIGATION OF ADULT EMERGENCE HOLES

Jariya Visitpanich I Sawai Buranapanichpan !
and Yaowaluk Sumrittitanon '

ABSTRACT: Adult emergence holes of coffee stem borer (X ylotrechus quadripes Chevrolat)
were investigated in the orchards at Mae Lord, Pang Bong and in the laboratory during the period
of 1991 to 1992 in Chiang Mai. The number of emergence holes apparently observed on the tree
samples and the position of the holes on coffec stems were recorded and conclusively classified
them into the new and old holes.

Among all tree samples, the maximum number of emergence holes observed per tree
were 33 at Pang Bong and 12 at Mae Lord. The record also showed the averages of 6.13 and 3.00
holes per tree at Pang Bong and Mae Lord respectively. The emecrgence holes in both locations
frequently occurred on the coffee stems at the heights of 100-150 cm beyound the ground level or
about one half to one third toward the apex. Base on the observations, most of the adult borers
were emerged in May with the average number per tree of 1.10 at Pang Bong and 0.68 at Mae
Lord. At Pang Bong, 47.50% of emergence holes from the total number counted were recorded as
the new ome. In contrast, slightly high in number of 52.50% were determined at Mae Lord.

: Awdniginn, eocanymynawd, aminendududlnl, @oddwi 50002.
Department of Entomology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50002.,
Thailand.
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Furthermore, the record of death plants, primarily due to the attack by stem borers were estimated
at 35 and 20% for Pang Bong and Mae Lord respectively.

In the laboratory experiment, the observation on the adult emergence period during 24
hours revealed that the adult emerged during the daytime. The highest frequency of adult emergence
was occurred at 10 a.m.

undado : adnedesseumusweenvussf udn Tovesmuewswdunwd Xylotrechus quadripes
Chevrolat Tul) 2534 ferunurinnheus wsemumusiuieen Fordmdualwl Taudendudumuntives
wsenvosiuiulo  worluretiswoon o TadwnisYBITBLI WORNUURUM N TBTIEEENARTIWUILA
mun ulathisemeeeenidn (Old hole) unzssmewesnhnl (New hole).

S wseniaumvestulu o an wls 613 Koy Fushasenswoonnnilgn 3
dum 33 von vausthimusivosamsm wosnofunniign 12 300 Jewweeninomnis 3 Wadodu
dumdanraewoenvo skl frvorkaessomidiihnmmons wannlushenigaeswin 100-150 foms
oflosdumiuiu wietmne 1/2 wis 1/3 v ugevasfunud wenvwnitdoni drenreendudullo
wousms warnigeludouwsunnn @iy 110 wow 068 Fwodu Fhwihan ussFruwsiween s dy
Jovseun e mpomneIndunuvei ks lolushasoaihihnnimnfi e wsoivoen  S$uauses
wwvenlml 47.50 wor 52.50 nlefidudvssimoudumoiions Tuthmmecowunaihigrnmaass #u
munlsAmniimahamglifonm 35 alefidud dufiTshoomoll 20 wisfidud.

s unsesndiududiuloneen 24 dHlluwlnlfddns wui Heomoseuresn
innndumudamrluoaneeiuwiniu | shaibwdonosoaeweennndunuhinnfigiie  thwom 10
um,

A

vuouIvEAuUNIUW  Xylotrechus quadripes Chevrolat (Coleoptera

Cerambycidac)  ifusunsdiagihfyivheruonouidunwuwenilf  (Coffea arabica
L) winilgaluudaignnuvmsmniilovenisemelve Gaviwaily, 2534) daavman
rnfudinsldnwseousnvesthinifendunud idowueuinesnsnly wueuseinihang
dunuiuid  TomenlufetuilotianGon  uamewdndnluiumoludwudu
N 3-5 idou  Fundvududdnud roudleiddnud  yuouseadieinas  (Chamber)
ing  dwiudnuduazinivumssangmeuandununl i udulode  Taoweuiados
meondenIniws  widilungaludennumudaldyasalindasmeeeniinty nntuda
wWhinud  dendgiiududuis  Jafetadennursunqiiugroudhenay  dwduiiiu
YN (Emergence hole) gmuuen luanmsssuen® nreenifiudufulvveuwunseila
i enawuldnaontl uddreiiwudaudiutoliudmauinn Jeg 2 shehofu fe iy
duaasu KaudiReunquany Faningey Srawdiseguawgaru Kuddoufumou 8
WoASnou (’mnimﬁ'l. 2535).
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d’umuﬁﬂgnwuauqsﬁaﬁnﬂwﬁmwh&mmzmuvﬁiﬁmmnm’w 5 Bl din
sewpdessaun i wveten 9y seoatusoud Taudu wisulnmnaddu ua
duseildoameoanvasiuduis 1 3 wiawnndn 1 ﬁu'hl duml awassouEeaniiny
yudumunwuiounaondidi  etalsfimuiislildeyalumsdnnifisafumsnszanoves
dunl suagsuuvesseoinzesnve iy iU nguudunumusedila.

ursnuathwsnvssmsfinnilndinwesmeuingdunud  Idnanatisglin
Snunrsardivowesuas  Gandwiily, 2534) atiuftgesldunuiinfungdnsslu
msudm‘u’uﬁuamlwan%n'm‘lun'nuwiv‘«’uﬁmaauum Gaviwile, 2535) dwiumsdnun
il ISnqusedefiidosnissenumanszawesdwmissenonsoonvasiudiniy  uay
Swauidadistunweennendumusitiowgnanii 5 Pul) AreAIHAIIMUINUYDS
Fumuvidensidinavesuewinedunud  sausdasnnseenifiududuSovewwas
(Emergence period) nwli 24 dhlu  uorluwiaeidouiinisdiae ieifludoya
Hugmszneumsts s 3iinmaesiudinlaeiindumamudeTy.

gUnInitazIEn1Mansy

yhmmaapsfnuutivasn, ousiuny sazthuih, ossvddia, Tyl Fa
ﬂmmgqmﬁawé’u&'\wm 650 was Loy 950 was mwdidy Audlidemhnimanasis
douniufhumunuvihignnuviimuiy 10 T uagiimsseuiavesmeninwdunun
X. quadripes AUV NTUUR Funuriwmuiveeadeglanm 9 1 nuwitugifiu
wufgnududwwufunyn  (Catura) feuguade 26 w3 dushguinasddwndo
4.4 wudums dnsaundn 2.1 was fithutheasenusiignlimsuaoiufuiveu i
puvilgnnumtazina 10 1 fidugunde 32 was dusguinanddiu 4.6
FURLAT VUWMNRAN 2 8.

@denduiotefunuwiiwuseuinizesn  (Emergence  hole) v udyio
w40 du Tuudaediud sounwean 1 3 wneila &udiudy 1 @ BuvhnImaaes
hudonannen 2534 Tesanuiuswausessngeenvesdiudiufouudunwruar Iassue
nmt,gwwammzoammﬁmﬂu'ﬁumn'iﬁuo\'uimsﬁuﬂ*ﬁuéu‘lﬂ yhnmsanniuReuay
a¥y Kwsidouwnouaudefunay 2534 TREEIENAIVMNA 8 1ADU  SIUIUTBUINE
senvasidiSufiaewuuudumuriufonmnou 2534 ufludesseomuzesnve
dufuiudoudine  foduiludessevneesniin (Old  hole) wianiudeudiion
viqumauiludulouBufoutuny 2534 sounzoanvasrudyfuilaowulmivudu
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nmuwilidenld 40 du - foduilusemweenlml (New hole) AiduduSuaresnunendu
mulunedingn  seunwoonvestufiuuifldhmmenatudmom  uastadwnis
st gedeiwidudafiueionnnuusarih Wenutudoulessd  athuflndunui
fownmflan@dug u wndu sarmoluusiezifion.

asinmnnaluneeniflududuioncen 24 dhlue dRumaihioniia
mImadefgine, ausnuasmaas, uwnindododlml, Sarfaduslnl Teonmindu
murndwumuiihuwiveen, Tnsnavasnieen, Swneuiuss Faudninunliluns
VW 20 x 17 x 20 ams $waw 80 vieu Sadushguinansdwiulushailgagan
Mudu 10 wudons Femugevasidulaoszunu Funmndeudifoudquion -
furou 2535 Taotufinnmiidranoaminzesnmnanddunuyndluenelu 1
S hnnfansamone 24 u.

WanSNaanIas NIl

NN1581353930930UN 1519 ILBINVDIG AN T Y

nndmvisssesmaswesnvaswudiuty  Teonmmivseungeanuuduniuv
40 du wuh dunwilhuthee Hesseemmanzeonvesiadiuty Hifhisesnelmivu
dunun w19 du (47.5%) Avdedn 21 fu (52.5%) lilemuwesnvesiuduly
Wududniee  duihuniveeanusensresnvesiudufoduiiu semnelmhnoni
thasufinios  fewududuiuogeonnlmivudunw 21 du (525%) dunwwdn 19
du (475%) hinumaenzesnvesduduisnndununudedislanaeanmeces  (WIw

# .

Table 1, Number and percentage of trees with emergence holes at Pang Bong
and Mac Lord plantations.

No. of No. of trees with No. of trees with
Location Sample only old holes ! new holes 2

trees Number Percentage Number Percentage
Pang Bong 40 21 525 19 47.5
Mae Lord 40 19 475 21 525

' Old hoies : emergence holes produced before April 1991
2 New holes : emergence holes produced after April 1991
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Sandiuvesi i udunmuilasdvhaodounsding | Seliwusessoums
wweaninmivewuadnnodedsm mdununiivumauneeonulmi - wiudenannou
oudedunny 2534 hwmihan sashusiveon idasdiu 1:09 uae 1:1.1 awdd.

dumudivhmadie  Sufndy  weeduduslmy  wfsnnhnsdeh1e
tarane 2 ddou lefuganmmenduidoutuney 2534 drnghiluihaeildu
murmoRome 14 du (35%) tﬂud’umuﬂﬁgﬂﬁ*mumriau unglinwududuloizean
andumunifisdudnnonnieoduiinlufonnnnoy 2534 dusman 5 du e
mﬁmfﬁmmxamﬁwaﬁ'zs&u’ﬁmq 2-9 yiadu dwmnwwdn 9 dudlmw  DFuduodl
wweemnlmisuiviaseumilingesninfousuiuildmoudud  6-33 Fndu.

dndunuihumivosssolifomn 8 du (20%) wesmuwiidmefonm
fudununftidsonnenifudumedmon 3 du FullsounweonvesduduSouudu
mur 1-3 groundr dumundn 5 duilas wusesseriiduduiunweennlminn
dumunruisiossoududsmudoud 2-5 Joindu d’unmﬂﬁgnﬁmwéﬁﬁnwnmhm
sarTlomdaiusmanunnnidununiliwudnahaoiy,

veendn i anumunuvasiunurden sidniaweueu A
mu Wildduagifudmoumsnzeonvesiuliuty wiedmamuasilidnhonodunumus
Wosedwidiey  wneuludilifosissseomuzeonvesdudiuloflos 1 3 Hiidunum
meld ailorvseihunwedllundutodu W ssemioufafuegauluddu wiows
adsiwuousmmutandwhany ufaRudmiidauddy wu vinann weeweeda
Aurdnaiifiuisdifssiuazanns  lbunuidruesskenoluiige  wieeweeiia
tulaonfutsoudu  AiWunuvdinduld.

NSOV ZDONVIG UANTY

SmmTeswasnuesiIduTy (Ml 2) eunzeen 1 3 wnois 9w
ey 1 @ 6‘mmo‘u‘mﬁu‘i’wawumém'waon'lﬂﬁaun‘nmns)'lum"'au WY
2534 fimhaeildwaufome 166 # mdy 415 Fwiedu Fufiwuuuauszeanunn
figadidmonuuas 14§ dudnloiinwesnvndunmurluideunwquainuiisiuany
2534 Mfaovum 79 & iy 198 Fwedu Fwswmmasdiwuioma 245 & ade
6.13 #vadu uardwmuuasivudeduiniiganiiy 33 .

fimuivaon  swaudidutoiieendeunsdeiiom 70 & wds
175 #wiodu duiinududulounndigell 7 & dwiusaudutuiiowesninhni i 50
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¥y 125 Fdedu Tmswanuasiiwutedl 120 & il 3 &eladu Touduil
wumnniige 9 12 #.

sdusssmududuSfinzeannandunuv uam‘li‘lugﬂﬂ 1 Ui
darSuilinwoonnandunud Kudroudoummnon 2534 Tumsiienzeenlmisududou
Furey 2534 fswau 1-33 @ dwngudeevwududuiuezesninaindunium
tswaneu 2-4 dadedu Feeelimanidige 33-45%.

50 T

%
w N
=) (=}

n
o
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—
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S e el e e . . S W e e

"'f_lzu_J_J,L,_L_L_L,_L.. e
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No. of holes / tree

B Pang Bong [ 1Mae Lord

Figure 1. Frequency distribution of the number of emergence holes (the sum
of new and old holes) of coffee stem borer on coffec treecs at Pang
Bong and Mae Lord, Chiang Mai in 1991.
Table 2. Number of emergence holes and maximum holes observed per tree.
Number of holes Average holes/tree Max. holes/tree
Location New Old_ Total New Ol Total (New + old)®
holes ' holes holes  holes
Pang Bong 79 166 245 1.98 4.15 6.13 33
Mae Lord 50 70 120 1.25 1.75 30 12

Emergence hole from which an adult emerged from April to December 1991

Emergence hole which was made before April 1991
Sum of the number of new holes and old holes
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AISNIEIIVVBIAUHUIN TV IEDONVOIA AN I UUDIHUD T ITAUN N

fovsouiidaomianen X. quadripes nwaanmmm\’umuﬂﬂuﬁumqe&ud
10 wuRams S 230 wudwes milessduiudu  swnulsriuegBwnie
souvwesnvesiudty wnsuudwii 50, 100, 150, 200 uay 250 IFuRLAT W
&y madingin aafivesiwausennveenvesdaudiuTotivun sewuannlugmnu
goil 100-150 ey miloseduihudn Feiluihas sasthuuivaen (U 2) o
sunnfsuisufuaugeesiunud  dunlswesseuinroanveskudiuiy  sxwuunnil
dsganee 1/2 wag 1/3 wowmnugevesdadunum.

80—

50 100 150 200

Height

B Pang Bong Mae Lord

Figure 2. Vertical distribution of emergence holes (the sum of new & old
holes) on the coffeec trees at Pang Bong and Mae Lord, Chiang Mai
in 1991.
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dumisveseunLeeniinnugs 100 - 150 wdnms Jawudndvesios
souvoonvasiudutogeilgn  ewanihumaeh Snumeil fvvesunssileil vey sty
susosuanvasi@ennud  (Sandvnile,  2534) 'Iauﬂwﬁmawqw«\'unwﬂ&auﬁ
seaulaiu auflh 150 wudns vledszanoe 1/2 vl 1/3 wasdunmud dnuaein
nidenflvguiruasuanifiuiesdn  Fwewenfiurinuivmneaudwviuwasnddnnni
vinavesdrdudimuy  FaldnuaeanBeniidouniduiiuhAuSouasdoafvou
YAABIVDY Yoshikawa (1987) #ldRnuinsnsrauvasdumisn1anizesnveidamuan
g1ueedudu (Monochamus alternatus)  Tauwuinuuasiiaiinelduinuiudeni
uan wezflauymn uaedawun v wiuesss i sessnzeenuinmnansd iy ald
Wedunai vinuiloessmneauiigadmiumenly wWeerveeihuwnein mieud
masdydulasdetudnudunmsdduananindudu  Sowududulunwesnuinu
fanninduduvesdwiu.

gaaniseomilud i dvvosnuewanzauniun

snmIanatusenezesnvasiudiniy Tuudavidoudoud Wou waumeu @
furmy 2534 wuiudeunquamis i udeSuewesnnendunuviinniiga i
wuilthuthae 44 & sashuwivaea 27 é mdy 1.1 uay 0.68 Fwiedu ey
(@i 3) $wauseumrenn vieRuduTufirzeonmnandunuwiihuthas woluideu
voumaudetuoou  warlinunohwiifounainufisiuney  dauiihuuivesalinud
Wriunzesnnandumunmwzluifeoudvnny  uargainy Fawavnmannadeilsion
JdeandasiunisinygmIseniiududyfovesmaumedunurluggmasiig  Teu
FrhdunmunasguuaIves Fawiwiiiy (2534) éawv&’mﬁuﬁ’wmwawﬁnﬁqm Tu
maungunnuiinIngnu.

aranamseeniiududyiely 24 4 lus

nan sy namMIsenitiuduiuSovemenmsdunuly 24 dhlue e
mmnuiuny 24 fu Tudadeudlguiou - fugwou 2535 wuinhaam 10
writm  flushsiiwudanaeaszesnendumuvinniiga i 326 nlefidud
sosaunlduddranan 8:00 uae 9:00 waltm Teodewd 17.84 wor 1514 nlofidud
mud iy sarerbivududutuos wiwnnm 1600 wdm fuduly awudh 7.00
wtm (@il 3).
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Figure 3. Secasonal prevalence of adult of coffee stem borer at Pang Bong and
Mae Lord, Chiang Mai in 1991.

Table 3. The frequency of adult emergence period during 24 hours, average
from 24 days of observation.

Time Percent of adult emergence

06:00 a.m. 0

07:00 a.m. 0

08:00 am. 17.84
09:00 a.m. 15.14
10:00 am. 32.60
11:00 am. 8.22
1200 a.m. 13.61
01:00 pm. 3.34
02:00 p.m. 553
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Table 3. (Cont)

Time Percent of adult emergence

03:00 p.m. 1.68
04:00 p.m.
05:00 p.m.
06:00 p.m.
07:00 p.m.
08:00 p.m.
09:00 p.m.
10:00 p.m.
11:00 pm.
12:00 p.m.
01:00 am.
02:00 a.m.

05:00 am.

2

R N - - E-EK-N

fanIsulsend

YifovoveugmuinsanisdfouasWmuntuvuudigs,  amvinunimdad,
wninondododdnl @ ugemulunsit  uarveveunalasimavans 1w
wivoon  uomnwmInnhuthass SallimweymmeiunuwlunISoniil.

PNAIO NN

Tvitwlly, RN, (253).  rimnfodiwvesmomewiunwe  Xylotrechus quadripes  Chevrolat
(Coleoptera : Cerambycidae) Twmamilevonlmnwlng L plhdnvecusriiinnvousos.
TRy, 7(3) : 228-241.

Wby, VRN (2535).  amimnRomiwweseusedunuW Xylotrechus quadripes  Chevrolat
(Coleoptera : Cerambycidae) Tummnilovenhwndlne 1L wifnyslunrweiufussieivi
alunmuwiufveasms. v, 8(2) @ 211-225.

Tviwlle, ¥3n. (2535). shemsendhuidbiovennowswdunwrluggmosie. TTermtgussinoinn.
13(4) : 194-201. ‘

Yoshikawa, K. (1987). A Study of the subcortical insect community in pine trees, IL Vertical
distribution. Appl. Ent. Zool. 22 : 195-206.
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mafiuimndunzonananluanmgamaiichlunasanaaea
oyl bwfnw ! unr dinlos wveln '

IN VITRO STORAGE OF ZYGOTIC EMBRYO OF RUBBER
(HEVEA BRASILIENSIS MUELL ARG.)
AT LOW TEMPERATURE

Arunce Muangkaewngam ! and Sompong Te-chato i

ABSTRACT : Zygotic embryos of local cuitivar were stored on Murashige & Skoog (MS) free
medium supplemented with 3% sucrose and 2 kinds of cryoprotectants, Mannitol and Sorbitol The
cultures were maintained under 2,000 lux illumination, 14 hour photoperiod at 10 s+ 2°C. By this
method, it was found that zygotic embryos could be stored on those media for 6 weeks. Between
the two cryoprotectants tested, Mannitol gave the highest percent germination after storage
significantly different from that obtained on the medium with Sorbitol. Percent germination after on
Mannitol and Sorbitol were 72.96 and 57.00, respectively.

undiade :  maduimnfwamneufiadedluewmagruy iy dnsorne  (MS) il
v aiegiuln Wi woglasadudu 3% (innlneerfiws) uawns Cryoprotectant 2 %ila e
wifinon (Mannitol) wiewediivea (Sorbitol) Wwiumrmdadusen Soanwldanliuse 14 Hlwsedu
Aradius 2,000 §nd guingil 10 + 27y wuh samadhrinnfweldduoe 6 Siet fmnefisn
Tuowmfifusmanoadidu 005 Tund susoomndnlin udidinvesinnsg g 72.96% jewanis N1
Whinnluewifuwesineommadidu 005 i Mmuddievesmarmdinnduimn 57.00% arudi
Timvestinmonns sty mestanuean lunmafuinnidedn - dedsdnarlue i

73 Cryoprotectant ##tfT4.

' awinfevnaad, soenimonmtaend, snimndosevonsiund, Swnowwlng, Sewlacevan 90112
' Department of Plant Science, Faculty of Natural Resources Prince of Songkla University, Songkla
90112, Thailand.
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mufuiniwmanmluan wgungidluwosamans

unin

maveeiufradefunandatu Togiunumandleiimagnoaiugd ke
wangelaonmsdameniu flaamdunenofufiudes  Tymaddiguemsunoiuids
Hilde  wlavufronemn ﬁqi:m‘wmumnsﬂ'gnmaﬁuﬁﬁﬂmmm:dmﬁmnuuw
vufdudlos  uarmneufudosifiuduneddarmsdawladunn  (Harither and
Ying, 1984) wanvnilwdadufrshisusoonaudulibhaadofuinnld  (Sean,
2531)  nnwmpadanarihiiiadymeeunouwdotiuf  muduinnieeldiveiians
mw;’a‘wﬁaﬁasf]u3‘n‘m'mﬁqﬂd’maﬁuﬁnumwn'mﬂﬁnm'lﬁﬁmzaniqudu uAn1y
Wudmnudedoseuituiinn  dafu muﬁu%’nmn‘lu;ﬂﬁwﬁwm#uﬁd’ i
Toaunafuinyudenu flsuduvarssilasinarsrizifvedudiuunndraiu
Sharma (1990) Yhmmfuimndwmdouotdialuenniges Ms digungld 4°9 wuh
dunafivinunididunm 6 @eu  mafiuinvdawsenduluvesaneasslinemundoy
tﬁ'uaﬂqmuqﬂuu 19 dou Whunm 1 et unewdsmiudern angungdadlu
dam 0.1°% douril auilvay 40° s whHSufuinunluTulasowman weliwudnisen
ﬁwméudmﬂimunﬁammﬁu%’nu1q«uazq\1m'1ms‘bim’!um§u~: (Reed, 1990) nufiu
Imnilgungidrinfunsldns Cryoprotectant Frruduiiu  mmedwlosiuduare
Wiududmdy  Fukal  (1990)  warwmafuimndmaosenwgandluensiy
DMSO Wudu 10% usediwangled 3% hedeeiudududelilifiuduanade
Wuinnilgaungdéduiililuihusdnfunmadiuinumloweandis  Twemnsilidy
fmalilusdudu 3% @wsafiuSmnidumnimilidy (Ko er al, 1991) usnan
1 nadauaddinslumafuimnileduinlsdvinmmasuinnidswdntu  Tao
mwwﬂ-am!auiﬁalﬂwnnﬂ%’uﬁw‘aqmaqﬂd'ﬁmﬁnﬁunmﬂ&mﬁ Chilling injury ¥4
lmatammeiiode Tumadfoimndewid Wy mafudnumlaweeadelauitng
wanuHalivaatlefulid oy dwnsafuinnld 1 9 TesiiSanmiendiadne
ge 70 S 100% (Dekkers, 1991).

osuatuilifiunsdnundupudimasuinndwazensiugitudedu
vapanaaey Iausjafinynauesdns Cryoprotectant ¥ila uagszduaduduAee i
i ‘
Tusmnaweidssionnudunselumafiuimndwazeetufituidesdigaumgih.
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- gunvaluariing

dururusianaiufiludoannsemeeu/fentuudasen ufsindeia
moueniaojuudluuoanssed 70% ww 30 Funil uevaudaunninynefnnynados
wmqwﬁ"um Murashige and Skoog (MS) iitlﬂﬁmnm'mqumm%mﬁu%
@aimaglnsd  (Sucrose) Wi 3% fudwumiinea (Mannitol) wieweiiven
(Sorbitol) 5 sEduaNmduTuAe 001, 005, 0.10,0.50 uaz 1.00 Twar¥ Yimuduinwn
Tusiimunugangiidluse 0 & 30"y 'quw‘xﬂﬁ'uiu‘luma&amﬁu 269 wda
nmi"umqmuqﬂmﬁ’uaz 4°% sunwhidgungigahe 109 uaeifiuinuniigqoungd
#indn moldmalluge 14 dhluedetu s 2,000 #nd Hunan 3, 4, S
sor 6 Menwt domsuimusluudoreornm infwarandniansenTnedoluidoau
pwmgmaugu MS  damsdududu  0.05% vwmaglestdudu 3% o
Indoleacetic acid (IAA) Wudu 1 un/@as uay Benzyladenine (BA) Wudu 5 wn/
da3 msﬁmﬂqmm;ﬁ 28 + 2°9 anuduugy 2,500 dnd ude 14 dlavioTunie
wanud N In lummenwdnnfuineuiiusssenadeg udgulosfurnuduss 2
¥ila  swhvaudududwg  nRouiivuiuleolduunmenswuudunaen  udazmioy
waenh 4 91 dhar 25 dwne.

Wan1INaanLaz Il

vinaImaasufiuinyfiwaeluonaufuuuuiineaseduaudududisg  wuin
s 005 Tt WwamafiuSnundilga  uandvedniiludfigme@idiusedy
arudududug fivedey dofiuinmnifiustuznaudintu ndnfe Twlinnelidiauas
dumoenidgan duefiudmnueminfuinidiunm 3 Send 88.33% e
sonaeasmzsenaumafuinniifudu  dwavseiifuouufiuna 4, 5 uae 6
Huert Tilofiudmnusen 8033, 7400 uar 7296% mwdwu (amnail 1, i 1.

nsdlmufuinudnarluonnsiidugeineamudududng  wudn bika
Yueudnfusuuiinea Ao srdusuudu 005 1 010 Tuan§ dwhiwneilnle-
wudanenvidssnifuinyuiivsrorane gazjnumvi'nmnwﬁ’ma'mn}m'!uﬁuq atals
fonuaududu 005 Tuand Wwodiige 93.33% dlafiuiufiuna 3 ek wds
snmbumuenaanmafivinuuiiunan 4, 5 uar 6 Hlant Huefaudamen
7502, 6600 ua 57.00% (eail 2, P 2).
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Table 1. Effect of various concentrations of Mannitol on percent germination
of zygotic embryo after storage at 10 + 2°C for"va;ious times. |
Concentration % Germination of zygotic embryo
of Mannitol
(Molar) Storage period (week)
3 4 ' 5 6
0.01 86.66 71.30* 69.00* 65.76*
0.05 88.33* 80.33° 74.00° 72.96"
0.10 67.86* 76.00* 69.00° 53.00%
0.50 50.00%¢ 65.00% 53.00° 42.10%
1.00 36.66° 58.00° 51.00° 28.30%
Average 65.90 71.32 63.20 5296
CV (%) 25.33 11.76 16.63 2582
Mcan within column with different supperscripts are significantly different by Duncan’s Multiple
Range Test.
100

% Survival

Figure 1.

0.05
Molar concentration of Mannitol

0.1
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- 3 weeks
-+ 4 weeks
> 5 weeks

-*- 6 weeks

Effect of various concentrations of Mannitol on percent survival of

zygotic embryo after storage at 10 + 2°C for various times.
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Table 2. Effect of various concentrations of Sorbitol on percent germination

of zygotic embryo after storage at 10 + 2°C for various times,

Concentration % Germination of zygotic embryo storage for
of Mannitol
(Molar) Storage period (week)
3 4 5 6
0.01 63.33%° 57.50" 58.00%° 57.00*
0.05 93.33* 75.02° 66.00 57.00*
0.10 86.66° 74.40° 57.00* 40.00°
0.50 53.33% 52.60% 46.00> 42.00°
1.00 33.33% 44.40° 49.00% 37.00°
Average 65.99 60.78 55.20 46.60
CV (%) 23.60 1213 18.67 16.36

Mcan within column with different supperscripts are significantly different by Duncan’s Multiple

Range Test.

% Survival

0
0.01 0.05 0.1 0.5 1
Molar concentration of Sorbital

Figure 2. Effect of various concentrations of Sorbitol on percent survival of

-~ 3 weeks
-+ 4 weeks
% 5 weeks
-6 weeks

zygotic embryo after storage at 10 + 2°C for various times.
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Table 3. Effect of Mannitol and Sorbitol at 0.05 Molar on percent germina-

tion of zygotic embryo after storage at 10 * 2°C for various times.

% Germination of zygotic embryo

Cryoprotectant Storate period (wk)

3 4 5 6
Mannitol 88.33 77.30 74.00 69.00
Sorbitol 91.33 7502 66.00 57.00
LSD (0.05) ns ns * *
CV (%) 12.60 21.41 16.20 10.48

26 Survival

100

N S Y S

Time, weeks

]

b
]
]

I £l mannitol I sorbitol I

Figure 3. Effect of Mannitol and Sorbitol at 0.05 Molar on percent germina-

tion of zygotic embryo after storage at 10 * 2°C for various times.
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INTEGRATING WOODY PERENNIAL SPECIES FOR SUSTAIN-
ABLE AGRICULTURE IN A RAINFED UPLAND
2. COMPARISON OF THREE YEAR-OLD MANGO CULTIVARS

Tavatchai Radanachaless ! and Adisorn Krasaechai !

ABSTRACT: The integration of mango into the traditional soybean cropping pattern on the
farmer’s ficld in the Chom Tong Land Reform Project arca, Chiang Mai, have been studied since
1989. The purpose was to identify the suitable mango cultivars by comparing the performance of 15
commercial cultivars under the upland conditions. Results of the first three year (1989-1992)
indicated that mango generally had a rapid growth, particularly, Pim-Sen-Man, Chao-~Khun-Thip,
Nong-Sang and Tong-Dum cultivars, while Salaya, Kacw-Luem-Rang and Nam-Dok-Mai grew at a
relatively lower rate. Almost all mango flowered but only about fifty perceant bore fruits in the
third year. The highest number of harvested fruits per tree in the third year was obtained from
Chok-A-Nan cultivar. But the green delicious cultivars: Salaya and Kaew-Luem-Rang could be
harvested earlier in the area. Three percent of the mortality rate was still found annually cven in
the third year excluding those which were damaged by occasional storm. The effect of the
integrated mango trec on the traditional soybean production as well as the impact of this on-farm
research on the expamsion of the multipurpose fruit tree growing in the surrounding area were also
discussed.

' aowlanieeon, scmnssienond, oninedudosdbal, @udlmi 50002,
L Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50002,
Thailand.
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Table 1. Growth rate of stem diameter, height and canopy width of the 3
year-old mangotrees which intcgrated into the traditional upland
rainfed soybecan during 1989-1992.

Growth rate of
Mango
cultivar Rep. Stem diameter Height Canopy width
(mm/month) (cm/month) (cmymon_th)
1 Nam-Dok-Mai 8 1.82 398 5.07
2 Kaew-Hua-Chook 7 1.76 478 580
3 Nang-Klang-Wan 7 240 529 545
4 Pect-Ban-Lad 7 1.72 482 525
5 Pim-Sen-Man 6 2.78 6.48 8.39
6 Nong-Sang 8 239 5.37 6.73
7 Rad 5 1.99 473 5.16
8 Fah-Lan 7 1.95 3.65 586
9 Kaew-Luem-Rang 7 1.76 3N 501
10 Salaya 8 1.36 2.36 496
11 Chao-Khun-Thip 4 2.60 6.26 6.74
12 Kiew-Sa-Woer 7 2.11 4.86 5.88
13 Chok-A-Nan 7 203 403 553
14 Og-Rong 7 2.31 4383 6.54
15 Tong-Dum 5 2.34 6.83 6.72
Mean 2.06 4.67 5.88
F-test * * *
CVv. 19.72 2392 24.09
LSD.(0.05);
nl n2
8 8 0.40 1.11 141
8 7 041 1.15 1.46
8 6 043 1.20 1.52
8 5 045 1.27 1.60
8 4 0.49 1.36 1.72
7 7 043 1.19 1.50
7 6 044 1.24 1.57
7 5 047 1.30 1.65
7 4 0.50 1.39 1.76
6 5 0.48 1.35 1.70
6 4 0.51 1.44 1.82
5 5 0.50 141 1.78
5 4 0.53 1.49 1.89
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Table 2. Causes of mortality of the three year-old mango trees which
integrated into the traditional upland rainfed soybean during 1989-

1992.
Number of dead tree

Cause of mortality First year Second ycar Third yecar

(1989-90) (1990-91) (1991-92)
Planting on the termite mound 1 2 -
Storm perturbation - 5 =
Unknown 1 1 3
Total 2 8 3
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Table 3. Mortality ratc of the three year-old mango trees grown in the
Chom Tong Land Reform Project area, 1989-1992.

Mortality
Mango Number Total
cultivar trec First~year Second year Third year
observed 1989-90 1990-91 1991-92
1. Nam-Dok-Mai 9 - - - -
2 Kaew-Hua-Chook 8 - - 1 1
3. Nang-Klang-Wan 8 - 1 - 1
4. Pet-Ban-Lad 15 - - - -
5. Pim-Sen-Man 7 - 1 - 1
6. Nong-Sang 9 - - 1 1
7. Rad 14 - 2 1 3
8. Fah-Lan 7 - - - -
9. Kaew-Luem-Rang 8 1 - - 1
10. Salaya 8 - - - -
11. Chao-Khun-Thip 7 1 2 - 3
12. Kiew-Sa-Woer 7 - - - -
13. Chok-A-Nan 8 - 1 - 1
14. Og-Rong 8 - 1 - 1
15. Tong-Dum 5 - - N -
Total 128 2 8 3 13

&
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Table 4. Fruit bearing trce, fruit set and existing fruit per tree at harvesting
of the three year-old mango trees grown in the Chom Tong Land

Reform Project areca, Chiang Mai, 1992.

Mango No. tree No. fruit No. fruit Existing
cultivar observed  bearing tree set/tree fruit/tree
1 Nam-Dok-Mai® 9 6 14.83 11.50
2 Kaew-Hua-Chook® 7 3 8.00 533
3 Nang-Klang-Wan® 7 4 425 325
4 Pct-Ban-Lad® 15 6 17.33 11.83
5 Pim-Sen-Man® 6 4 18.75 17.00
6 Nong-Sang® 9 6 13.17 12.17
7 Rad® 10 4 14.25 12.00
8 Fah-Lan® 7 0 0.00 0.00
9 Kaew-Luem-Rang® 7 4 33.25 27.50
10 Salaya® 8 4 34.50 32.50
11 Chao-Khun-Thip® 4 2 200 0.00
12 Kiew-Sa-Woer® 7 2 1.00 0.50
13 Chok-A-Nan® 7 3 42.00 38.67
14 Og-Rong® 7 5 12.00 11.00
15 Tong-Dum® 5 2 3.00 2.00
Total 115 55 - -
Mean - - 14.56 12.35

* eating preference: ripe

processing mango
cating preference: green
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sl 13 i (el 2) Safulu®d 2 war 3 Seun Aildewduwilade
dhudndwiufmi  Saqnuauausanlgndey  fivdeidhuivssinihgednundu sy
iy srdatvleuorunsdagily  dddetseeadudgmneludi 2 widlgnid
anasludd 3 ilesmmmutudsiipuussfuriduogignduviies Weudanau 2534 ou
Sadurud 2535 hlammsemsiiatyiedoudgaugntuvdedifaluldiinn  uddild
swlunsidauodinglluiil 3 segelumuoguesiahne  Kuwdaduanadl 6
sthalsfin s Weefifuduanlumahpdmneihauiudoon 5 5 i 3 ofu

faoglureduliiiu 1,700 i,
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Table 5. Yicld and yield components of the upland rainfed soybean! culti-
vated between rows of mango tree in the Chom Tong Land Reform

Project arca, 1991.

Third year (1991)

Item
Without With
mango mango
Yield (kg/rai) 225.0 1650
Plant /m? 44.7 462
Pod/plant 162 11.8
100-seed weight (g.) 134 128

' Soybean cultivar : CM 60

Table 6. Input costs (Baht /5 rai) of 128 mango trees which integrated into
upland rainfed soybean in the Chom Tong Land Reform Project

area, 1989-92.
First year (1989-1990) Second year (1990:91) Third year (191-92)
Hem

Cash Non-cash Total Cash Nomcash Total Cash Noncash Total
Land preparation 60 320 1000
Grafted material 2816 2816 240 - U0 330 - 330
Plasting 780 LIS 1939 60 60 60 60
Pot banrying 169% 520 2216
Watering 280 2230
Weeding 820 830 810 1890 2700 60 730 840
Fertilization A0 440 630 4n 220 63 26 130 856
Tree  supporting 128 128 147 0 7 - 130 130
Pesticide application - - - . - 55 250 s
Total 6340 5549 11839 1670 239 4060 1,641 135 2991
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Table 7. Total growing area' of mango trees(rai)? and sort of propagating
material used by the farmers in the Chom Tong Land Project area,
Chiang Mai, 1989-92.

Planting material Total
Year (rai)
Grafted  Seeded Both Total
1989 5 63 - 68 160.0
1990 8 109 1 118 3750
1991 9 68 1 78 3000
1992 8 100 7 115 3375

! Survey was made during August-September of each year.
2 1 rai = 1,600 sq.m.

aywanmaany
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mM3lEanamammunndanassluemnadatiln
2. lnlai

g doiTiiand | uny yeylou Seddsenn !

SESAME MEAL AS SOYBEAN MEAL SUBSTITUTE IN
POULTRY DIETS
2. LAYING HEN

Suchon Tangtaweewipat | and Boonlom Cheva-Isarakul '

ABSTRACT :  The study on the nutritive value and the potential use of two kinds (local vs
imported) of sesame meal (SSM) in layer dicts as substituted to soybean meal (SBM) at 25, 50, and
75% were carried out. Three hundred and thirty six layers were kept individually on a battery cage
and fed isonitrogenous diets, 16% crude protein (CP), for 252 days. The local and the imported
SSM contained on air dry basis 35.7 and 36.3% CP, 24.7 and 9.1% cther extract (EE) respectively.
Their amino acid conmtents are all lower than that reported by NRC (1984). The local material
contained remarkably lower lysine (0.44 vs 0.94), methionine + cystine (1.06 vs 1.75) and threonine
(052 vs 1.22) than the imported meal. Imported SSM could be substituted to SBM as high as 50%
in layer ration without statistically adverse effect on egg production, feed intake, body weight gain,
average cgg weight and egg size, while local SSM was inferior to the control in all aspects.
However, when production performance of the group fed cither kind of SSM was compared, no
significant difference was found at the 2 lower substitution levels.

UNRAtD :  amAnrmasne s mldnnoellaikduedluisdiu  usewllaihiudwndnkm
Duuvdshifumumumndandorsedy 0, 25, 50 uar 75% Tuenmaldld Mo luldfuflnamuiu-
yrda dwam 336 # doaunseiunadn it usre vritusuufuiiscoanorinmeess 252 T e
ogrildfunfubEhibfuehiufe  16%.

' awiedeomond, ecmnseswneed, anmendadusiwl, Sualwl 50002.
' Department of Animal Science, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50002.
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mnriadalulesduuceriimiudy Tlsdu 357 woy 363, Tadfu 247 une 9.1% air dry

basis wd Wy Hnwmesilluidubusllalodu (Lysine) 0.44 wor 0.94%; umlsleflu (Methionine) + Foiu
(Cystine) 1.06 une 1.75%; uaswiloflu (Threonine) 0.52 uoy 1.22% wwddy Fwhniwhildwslee NRC
(1984) e Wdluenmildldingh monellafiwhrsnseldmonmaduniedd 0% Tnoliiinad
vonondald 1Rinasmraiitu wnindaiy Lo luafiusevumiviuudonnm (ued) Tuvasdinmnemila
ndnluodiulinldibwila  lvondnledeoningumupeddiloddy (P < 005) widenBouiioy
BhmrhSmman s onudeldnnosiiesdelufoddiundugogm

mndunlor 75%) Slodovninguiug.
umin

mnifandes Sl SaghuuwddTisfusnfeiitodiugaamnsso it
sthuwivee  Sluedabsaunouliing  sunsefgsfenadosdeifedafunuaedwiin
Werwietmnad  vnsufudnai Wdiiuenmadwiummilnavenuiniu
i rwdaduvdodlusmdlivailos  doalmaiudrondrasemmfiudinauinn

whilosnmndandesiiiudidunudni  dwaliuvdowarmndandaslulsemed

N IpnefalddimeuTouwshumdainuanafugndaoinasnnimugumaiuh
favBewsrmintavlesnndnimmg  dwabinmdandewarnindandedluilsemege
du  dwadeilosludalidsdntidoddennsininmuns  ethelsfididesnngalSagiy
uwdshihfusnesadudnesiunldfuewn®afld wu  mnwdanusein mn
midn mndhdde mafho wlemnn liudu SeldTmaRnndetaqRumdiluey.

N (Scsame, Sesamum indicum) i luivadouunriedouitdsid¥uns
dudilWiimwdndudu ToyTutsemeinondaldibena 3 wiludud dseneududn

Tmnniiinmgnembmaidouudungifiuensiafinndu  Temehnenihfe
Snaflafiaunsninunldnaununsvaunaudvdesidiha.

mnn Wonaufandworotuffudedd fhwn sweden  Hudu
Thisfu 21-23 % Tedu 50-52 % (Ausdeqy uoeaoue, 2531) e i
vaurl19¥nn  (Mcchanical press) ffindumfong 8-9 % dwmnnitidenlsenu
afafrfunauadniedvinmlightn selidumiolumngaienm 3 vhees
manTaoialy (24.7%, sedl 1) dofloufumndav@es wirih manfBunaTsdu
3/4 woamnda (35-36 vs 44% ) 'lummt:ﬁﬂxﬂu'lngam&ndau ¥
Wunauwdiwldseloat (Metabolizable energy, ME) Indiflusfu omiiu ME woq
mnellafilivdusnedy  dwlvnsweriluiduludedonmneniafiTisiulnd
Wosfumndavdies wuhihBinadndifiostu onfuomislellu (Methionine) Tumnail
gnhmnth 2 oh duledu (Lysine) Sioerdanile (NRC, 1984 aadl 1)
$1 Canale er al. (1975) veimadovIfilsng (Apparent digestibility) wesladuunn
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uny Linsced (Hossain and Jauncey, 1989) Ssaplinmmnavwladu (Limiting amino
acid; Aboul et al, 1986) WBAWINH Yamazaki and Kamata (1986) Hawaw
mnedl True amino acid availability value 35% snitgaudofuufudeivhiziiudw
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én 3.6% helaufeunwidaudu 15 psi iWlwna 2 uaz 4 su. wuiniainédn
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o lnoiroWifenadounda’  Febifuilnuminen Mwmhmwﬂnwﬂmﬂw '
Wovyssandmmmsldmnnnniadoswwds  Aendamanwlutseme  uariudhen
sasume  dlwewnsldlvdely. '

giinvaluasinmaass

manifidlummenesilldon 2 ude Ao maniindaludesduTaolenu
afoindunauiaded  wdudnl  Sefairdusondwiine  uarmnneliedudhen
satmeiidénnl weulomamill Teomondh 2 sllafindniquimalnguins
Kaudad M umadl 1.

Table 1.  Chemical composition (% w/w air dry basis) of local and imported
sesame meal compared to the reference and to soybean meal.

Sesame meal Soybean meal
Local'  Import? NRC (1984) (NRC, 1984)

Dry matter 93.8 920 930 89.0
Crude protein 35.7 36.3 438 44.0
Ether extract 24.7 9.1 8.6 08
Crude fiber 12.1 8.8 9.7 73
Ash 94 127 NA 78
Metabolizable energy (kcal/g) 286 NA 221 223
Essential amino acids

Lysine NA NA 1.30 293
Mecthioninc NA NA 1.20 0.65
Cystine NA NA 0.59 0.69
Threonine NA NA 1.65 1.81
Tryptophan NA NA 0.80 0.62
Isoleucine NA NA 2.12 2.39
Leucine NA NA 3.33 3.52
Histidine NA NA 1.09 1.15
Phenylalanine NA NA 222 227
Tyrosine NA NA 2,00 1.28
Valine NA NA 241 2.34

FA = Data not available
a E)dncedbynmunph-tinainglud
ported from Myanmar
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SehmBunanseorilTuiisuiin  #wmsld Autoanalyser, Hitachi model
835-30 Tandtmodluchede (lsenellng) $wie Dufliered mudEmaiidede
Tov Spindler et al. (1984).

sy Tuln 1

WAl flnaimuBuindn (Golden Hubbard) $1mau 336 #1 ewdumaces
36 Heni (Wikiseana  80% wewl) laynildhunmivindumailisunuves
maddmamded uninndudodnl udshudneudeldandeuld  emfuudldoan
anuNuMIMeRewUUduAaen  (Completely randomized design) w7 ngy
(Treatments) nguoy 4 91 3w 48 #/neju Auaunidudesardn Tisennsegdm
wih mebegduuuvenss dddhufugown Tuuriard e nIgniuLENesneIn
fudanldnzaidodu M lddalyAuewsvenguiu daunaiwndadeiusaon
Tithiwerenrussonnan saylfusdering 17 dilue/u onnmeaeiid @i
onwiifdusduvsimnnefiendaludosin  usrsilaviudhensiaemd  Taoldunud
mndandessedy 25, 50 uae 75% wlaflvuniduldlugasewninedy 4, 8 uwar 12%
sy dwdnnguiugmewmmuguddhifinddman  ewnyngasillihdusedy
16% uax ME 2800 kcal/kg laufinulmuein ME WM 2,210 kcal/kg (NRC,
1984) Wudnfunmerdluiduiulsmilnuaules NRC (1984) FovilamisToilulu
gmomildmaniiBinugedn dannglummail 2.

Sunsessnsviiivudniln medendmamdad auvnvasndad aningds
@uhal Mo 9 dhenveaes (Periods) Wasmimesssor 28 Su  Bwein 25
pngney 2534 @ 2 annou 2535 Tuflunaiidu 252 Su madudeyadunonte
W Pnaewnsiiiu  MWeuadvnnudazdnmeass  dntnldusedmonliluusios
wuwintn Gran) Tudlnendmonliyovesdiiflu 3 fugahovowdaresmimanos
fwmtndladwuredagng 3 dasnmeass Kudduauduganimeaes daudnns
nwﬁuﬂnvgnngaﬂﬂmw'lmﬁwfm ua’whmmsﬂufauawawviaan‘mﬂaéuqafmmam.

Jeyaiidi Tl untu uapnadunuuenssEIngulny
33 Duncan’s new multiple range test (Juwanwmn, 2523).
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Table 2. Composition and nutrient contents of the experimental rations.

Level of sesame meal (%)

Ingredients In ration 0 4 8 12
Substitute SBM 0 25 50 75
Sesame meal - 4.10 8.19 1275
Soybean meal, SBM (44.0% CP) 12.68 9.51 6.34 3.17
Yellow com (8.9% CP) 61.97 61.01 60.06 59.13
Rice bran (12.0% CP) 10.00 10.00 10.00 10,00
Fish meal (55.0% CP) 7.00 7.00 7.00 7.00
Dicalcium phosphate 0.20 0.20 020 0.20
Oyster shell ‘ 7.50 7.50 7.50 7.50
DL~Methionine 0.06 0.06 0.06 0.06
L-Lysine 0.09 0.12 0.15 0.17
Salt 0.25 0.25 0.25 0.25
Vitamin-Mineral premix! 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00
Calculated chemical composition, (% air dry basis):
Crude protein 16.14 16.14 16.13 16.13
ME (kcal/kg) 2850 2840 2830 2820
Crude fiber 4.46 4.45 443 4.41
Ether cxtract 4.09 432 4.55 478
Calcium 3.48 3.55 3.63 3.70
Phosphorus (avai) 0.39 0.40 041 0.42
Methionine? 0.35 0.38 0.41 0.44
Lysine? 0.80 0.80 0.80 0.80

' Vitamin and mineral premix provided in milligrams per kilogram of diet (except as noted):
Vit. A 12,000 IU; Vit. D3 = 3,000 IU; Vit. ESO = 12; Vit K3 = 2 ; Vit Bl = 1.5 ; Vit B2 = 5.5;
Vit B6 = 1.5; Vit B12 = 12.5 pg Nicotinic acid = 30; Pantothenic acid = 11; Folic acid = 0.6
Choline chloride = 400; Iron = 45; Copper = 7.5, Manganese = 75; Zinc = 65; Cobalt = 0.2;
Iodine = 1.1; Selenium = 0.1 and Antioxidant = 50.

2 Essential amino acid content of SSM calculated from NRC (1984).
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tmtzneuvenneriliuilsuiiuiifumnnefiondaludodiu  uarsiimiudh
sasBlumnndl 3 dnngi  nmeeilluilduluyndaiiBinadnhmanelleiseds
Tau NRC (1984) weilorwileswnmanildlumstnnedilTilsdudni  wdedwls
fd defemiaBuilvus wemaneneliafndelufestiv  wui SiRnsneeellu
fsufindnimaneiiaiudy Taoswenmerdlusila Todu wlofiu une amlsleilu
+ Seu Dlvsedarilavoimanefioiudh (044, 052 uaz 106 vs 094, 122 uay
1.75% ewddy) Swredmdesiuvnummdaiidanudouguinhl  sumsewnign
vinawlaalooaa.

Table 3. Crude protein and ecssential amino acid (EAA) content (% w/w air
dry basis) of local and imported sesame meal used in the experi-

ment compared with the reference.

Component Local® Import!  NRC (1984)

Crude protein 35.7 363 . 438

EAA : Lysine 0.44 094 130
Mecthionine 0.94 0.99 120
Cystine 0.12 0.76 0.59
Threonine 0.52 1.22 1.65
Tryptophan NA NA 0.80
Isoleucine 095 1.10 212
Leucine 209 229 3.33
Histidine NA NA 1.09
Phenylalanine 1.30 1.19 222
Tyrosine NA NA 2.00
Valine 1.33 1.49 241

NA = Data not available. .
' Analyzed by Ajinomoto Co. (Thailand) Ltd Laboratory.
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AUTIVNINNSHAA 1Y

maldmnaesiiuuczeiiaindr  Wafuuvdshisfunaumuninduvdossedy
#99 (0-75%) Mownsldludiunm 9 seu waudadlummedl 4 dringi wondaly
vaanguifldmnaeiiaiud MWualidennnguauny  daunduilldelandaluiosti
nndulbandnludouniednihleddy P < 005) dafloufundumugy (714,
70.6 uee 622 vs 75.6% wwiwy) stnlsfidhivuamuendadefousewinnildnin
o ondunguilldmaneliafesfiuluedugige  @ndnndandes  75%)
tmﬂmwmmen’hmjuﬁuq wamedut yntnluazau eV luusarinin  Yang
 aquilldumnnefieiudnedy 8% (udmndandes 50%) Tewowldinm A
olwntndieveannnin 65 afu) wnilge Tuvmeiinguilldnnnellandalusostiusedy
gogn (12% Tugasenwns) Wlinsa A veoilge Fuwendraenmaldmnaeiiadudh
wiy 8% etheitudwy (108 vs 263% awddy) dmdmuunsadaanuae
fntnlumdvvemanguliwunrunndieiu (el 5).

Table 4. Production performance of laying hens fed either kind of sesame.
meal (SSM) diets over 252 days.!

Level of SSM (%)  Source Egg Feed per Feed Liveweight

In Substitute of SSM production doz. eggs intake gain

dicts soybean meal (%) (kg) (g/bird/day)  (g)

0 0 - 75.65° 1.80° 113.5% 250°

4 25 Local 71.38° 187% 1110 216%°

4 25 Import 7323 187%  1140% 251°
50 Local 70.63° 1.93° 113.5%° 226
50 Import 73.08%P 1.87%  113.7%® 278*

12 75 Local 62.21° 2.12* 109.4° 167°

12 75 Import 72.60*° 1.92° 1159 288*

~5¢ Values within a column with no common superscripts are significantly different (P < 0.05).
! Mortality rate 4-8%
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Table 5. Egg wecight and percentage of eggs in each grade of hens fed diets
with local or imported sesame meal (SSM) during 252 days.

Level of SSM (%) Source Mean No. of cggs in cach grade (%)!
In Substitute of  of SSM egg weight A B C D

diets Soybean meal @ (%)

0 0 - 64.3* 150" 347*  352* 15.1°

4 25 Local 65.4* 178  384* 351° 8.7°

25 Import 64.9* 17.1®®  385* 336* 108"

50 Local 64.8° 1512  385* 349* 11.5°

50 Import 657°  263* 316 283* 138

12 75 Local 643" 108> 353' 413 126

12 75 Import  652°  19.7* 360° 320* 123

a, b Means within a column with no common superscripts are significantly different (P < 0.05)
1 Grade A = Egg weight > 65 g. C = Egg weight 56-60 g.
B = Egg weight 61-65 g. D =~ Egg weight < 56 g.

dununsHaaly

TumaRssadugumadald  idedmanun wzdenmiflduarildnmnn
seduing funm 252 W dnngih amldnnidsadlfnmenslignas udlhinhi
Funuandalianas  feihidesinnsldnaneni W ldnandalviteondinguniunu
Waneifommiidudetuhitoras  JohliBinaenmifldidemwdnlvgedumusedy
nmildmnnluewns  wisdbfmy  WeRvauswensldmansiieiudh  wh
Iduyunndaligeninguauguiniey (8.81-8.92 vs 8.70 v/l 1 Twa awdwu
il 6).
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Table 6. Performance and cost of egg production of hens fed dicts containing
various levels of local or imported scsame meal (SSM) during 252

days.
Level of SSM (%)  Source Egg Feed per Cost of feed (Bt) per'
“Tn_ Substitutc of of SSM production doz. eggs
diet  soybean meal (%) (kg) kgfeed doz. eggs
0 0 - 75.65 1.80 483 8.70
4 25 Local 71.38 1.87 4.77 892
4 25 Import 73.23 1.87 477 892
50 Local 70.63 193 4.71 9.09
S50 Import 73.08 1.87 4.71 8.81
12 75 Local 62.21 2.12 4.64 9.84
12 75 Import 72.60 1.92 4.64 8.91

! Ingredient price (Bt/kg) : yellow corn 3.10, rice bran 3.50, soybean meal 9.00, fish meal 14.00,
dicalcium phosphate 12.00, Oyster shell 1.50, DL-Methionine 100, L-
Lysine 100, salt 2.00, premix 60, and SSM 5.50

F1salNanIINaan

mifinandnlvanasedaiitudwadlednisldnnaeiiandnluesdiudloufungy
g (il 4) wreriltummpnonnmeeiuiisuiin Taunwrlafuvesnnnsila
ﬁ'ﬂxﬁmmé"\n'hﬁmﬁw1u'lugnmmmn 044 vs 130% wwdwy, mwadl 3)
uazoitlasnisedniawlumaiifiduselonildles  (Yamazaki and Kamata,
1986) @1 Canale et al. (1975) vwawitladuildindesldivbs 67% winbu msed
gmiowmitiladudugaiunnngy 'hu'lq?vi1‘1a§ummmwﬁgmi1mmﬂuv%€r o
VBinaladulugasennsiildnnndmningumuny  Snabiulldlduladusaensrosn
weaoaleundn (190-213 vs 229 %y ewddy, et 7) woneniidalnsneeiliudl
$uilusiindudniifhinadunnumaneiiefindelutosti - Suldui  amlsleilu  +
J@n vTlofin uorlslegdu (soleucine) sfhudu siliuallinguli¥umnakind2ld
HiluBnadududnaty  dunseerilulumnneiaiusdutinadndiifld
dwnudnter  TaonmeriTusilealaduilldfuiBunalndifivefungueuny  (221-227
vs 229 n¥u mwdwy, sl 7) Teilwaliuandnleliieiu. '
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Table 7. Actual amino acid content in the diet and the intake during the
whole experimental period (252 days).

Level of SSM (%)  Source Lysine Metionine + Cystine
In Substitutc of of SSM In diets Intake/bird In diets Intake/bird
diets soybean meal (%) (® (%) ®
0 0 - 0.80 229 0.56 160
25 Local 0.76 213 0.56 157
25 Import 0.79 227 0.59 169
8 50 Local 0.73 209 0.56 160
8 50 Import 0.77 221 0.62 178
12 75 Local 0.69 190 0.56 154
12 75 Import 0.76 222 0.65 190

nifueniasnsethannidelinldmnneliendnlulediunduge  (12% v
gniema) fidorudlosnnmahiivduvesenns e naosilandeluvestuifldl
maneansndail ﬁaﬂf‘rﬁumﬁa‘lumnﬁamhaqg (247%, wail 1) blennaneui
dnvoieguifiuiiu uazauitesnnmnnilsduy &1 Lennerts (1989} nd1in savuves
mnnufludrddamaihdiuewnsliviowy  wednferfuewmlditos  udedls
flaow nlsmnneilaillusesud it 8% Tugmsenns sazmsldmnaefiaiud il
wadureBinaieniituld  widdnslduenniluBinadndifivstungunougy  Saids
aoi b wnlndufinhiseiu  dud wntndvsuslldifidtuewnsiiinnneiiendnly
Vosdusedugudmtooningudu fieitosrniduennsdeturteoniniules (3w
il 4.

denBouivunansldmnnoinfmewnds fo slandaluesdiuuaryiiaiudh
Widlvmumstnnedil  fumsldmnnefiendeluoduluenniunnemiy Salnng
euieldi@sedy 10% (KanTvant uardedasena, 2535) Qm'hwﬁ’un'n'lﬂﬂunfa
ﬁ’ﬁﬂnng'hnanﬁn‘hiof‘m'i‘miiumuquaduﬂtfud‘\ﬁmxﬂa’l-immﬂuﬁaqﬁu'hi*hﬁszé’uh
ﬁﬁmmﬂawmwiu'lﬂﬁu’lumm'mnnm'\‘lqiq«n'ﬂumm*s'ln"l«i (22 vs 16%) nld
Tuownsunizdu 10% Iahiguin wredlouinduanudinindavdes 32% windu uoe
dofvsunweBinamildennenandaly 1 Tnovewlldnguill@umnalu
awnmIdy 4%  wuinhinalideenngueaugu Fuftvuudwidlduniinnadandos
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25% annsitifididhuewnsunnenmuivaiinles  edwlfidnnneiiaguihaanie
Wifuennsliiidumsuilgnihmaneiiendaluiediu  adnfoldldndy 8% v
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Junsdivasdanmimonaoattozmmaasy  liwuauuandeiu  Taoluudoy
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glanl Jmoonri !

NOTE ON RELATIONSHIPS OF DRESSING PERCENTAGE
WITH SLAUGHTER AGE AND WEIGHT
IN WHITE LAMPHUN BULLS

Suwat Rattanaronchart !

ABSTRACT : Data on 50 bulls from the Chiangmai University White Lamphun cattle herd were
used to evaluate the relationships of dressing percentage with slaughter age and weight.

Results revealed that dressing percentage bad a larger positive correlation with slaughter
weight (r = 4172) than with slaughter age (r = .2664). Slaughter weight only, not age, however, had
significant effect on dressing percentage. The conclusion made from these results is that White
Lamphun bulls, if possible, should be slaughtered at a young age and heavy body weight in order
to attain a high dressing percentage and good quality carcass as well as to minimize feeding cost.
Optimal slaughter age and weight related to these characteristics should be investigated in the future.

undade :  deyovwlevnd ouvoxjunnimndododuidmom 50§ galflunmlered
arudiufwwiralefidudndveguaniminehiuau ol

s kerkioadihuh welidudnninubmuflunannfiniontneh (¢ = 4172) @
niviuewsh (r = 2664) SvBweveninnlnshointuiihludigmestiaroaofidudenn noapiven 1y lnrwt
A Tevndnpuwallinew W& sageshiewplern wosinntndanom smesehiflkalehdud
g AeuTmnR uoerlmwdnienilunidioe yafiwennnesewitee yuani nlnsiwled il WS sEnwase
fiu el Roseluen wn,

' awindernomd somnwnsnend anInndudodtwl @ualwl 50002
' Department of Anmimal Science, Faculty of Agriculture, Chiangmai University, Chiangmai 50002,
THAILAND.
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ﬁ1‘ls'lunwsh’lwwﬂum_lﬁ'mﬂa§du&mn (Dressing percentage) Bisnfiviey
drnuamenneinlefidudandagefedalditiann TaoaluideTnlowuaesi watnein
wndu  Aerilnlofidudannnaeuludie  (Fuswilla useeme 2535, Seebeck and
Tulloh, 1966; Ficld and Schoonover, 1967; Levi et al, 1967; Dikeman et al,
1986) il eufutuforveedhuuuuduass  (Willis et al, 1968) wladulda
(Tulloh, 1964) Méduoyfudreweseuasinatneh  uiludnduvitudelndlorgunn
du  Andusrdldniamlunnldonnsuarquniwanniias  (Luitingh, 1962, 1963)
wonwnil nofidudusenaunmannibeiuogifuiufvosdnd (Zere, 1973) uapn3ifueg
(Hansen and Zinn, 1968) #aw Taidleluginlunrendnuvilofidfunufvegd dawlwg
segnenileny 14 1o sapsiwilntseinas 450 Alanty dvduliloluusemelinumn
Sufhu Tnyuwufwauozshiloy 16-18 idou uaesinin 400 Alandudul duiuTngu
vuftudosershilowlishnin 18 e uwaedintn 280 Alan%udluly  weednufie
Tniu (eewpnniiiiungs) Tmassnau uatlndaile dedulngjorgeridu 5 T seah
fantn 300 Alanfaduly Gawsmend, 2527) stnlsfawddanudesmnniso
Podvoguani wlnahimnedusisnlofiduduazqainmenn dwhulnilolulszmeing
Snfouthann  gasjamnuvesmdfell  Afosnihranmdavduiufvouefidudsniy
puazimtnsh maauﬁniwamamquaz\{'nnfmhﬂﬁdmlaﬁéum Tulavndmu
datishimuilwamandeu.

gnvaluasiEng

doyailliereihuiumaitonfill o lavndwpunedlinsoudmau 50
# i Tnlugvonnninndududlml deyamwrsodwunididu 4 niuanidlifinfa uae
Ynmidveg  Teonguusnidalud 2528 WSunsieguuinideumiueenuwduenenal
doogusanauvitedl  hifmmBudwenadusnfurwinuozinfeiunsegniu nejudl
dosddliumudvsguuudadoilunenminneglmnadnichiss:  Wenecoudaiy
myudsownitu  Teonguildesdufielull 2530 IeAunehdaduiifuennsdumiia
nlafidudunsiwntnds (miveansuesegsdnm, 2532) nquitwdufelull 2531 16
fudnlywdudusardrinauanduiomonsysdludandudng  uapriedn  (MImeass
wounnitas, 2535) dwnguildduielull 2532 @ 2533 Idiududnlevduduuay
Jnlweuesdumnladuludandiudie uazvhedn (Mmesesvesdunided, 2535) Tn
mﬁ‘ﬁfqmi1uaz1hunawwnﬁﬁmﬂﬁﬁamﬂwNaaﬁminﬂaﬂn‘hemmﬁ%’uuaz:h‘{qﬁuﬁ
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dadhouds sundoussidosumanasgm (Coefficient of variation) o wWsh fimntn
sh uaenlefidudenluusiozngy udaaliuamad 1.

Table 1. Means and coefficients of variation of slaughter ages, weights and
dressing percentages of different groups of White Lamphun bulls.

No. Slaughter age Slnugh(t;:(rs)wcighl Dressing percentage

GRbup® (Yr)
Animal Mean CV. Mean C.v. Mean CV.
1 8 417 1439 23587 1550 4707 448
2 12 310 1645 248.92 4.61 53.54 1.72
3 14 284 1056 315.71 6.65 59.09 1.82
4 16 233 1459 27759 1158 57.72 1.50
*Croup: 1 1985 and received no concentrate,

= bom in
2 = bom in 1987 and reccived restricted amount of concentrate,

= bomn in 1988 and received unrestricted cassava and corn mixed with Glutamic
Mother Liquid diet, and
4 = born in 1989-1990 and received unrestricted cassava. and corn mixed with dry
powder lysine diet.

TuwaiflFunrehdomarufiiufewiefidudanfininuazewph
dnunzdail

Yig =W *. %+ &
e Yin fomduneil k vewndu j dwiufnuae i p, Aemdvvesdnume i
o; fiodndwa (Fixed effect) vosngy j lildodnuniz i; € fafmamndoudu
Teofl E(ey) = 0 Var(g,y) = 62 uar Cov(gy, €) = Oy nbmanauiiniu
(Put;ral correlation) swwiwdnueis (r,, ) ilousndniwavesnguesnudrcusadman
ol -

= cu’

SO
d oi . Gi,

fusnfanGoud (Sampling variance) w83 r, @nnsedmInldlawe o  Taylor
series expansion (Kendall and Stuart, 1979) #sflofuwlng Rattanaronchart (1985)

mylinTeidwinavesenguae wtnahilildenefifudannldlunadsil

Yy=wea e B“(x“j-'il) - in(xﬁj.;z) + &
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da Y;; fosfunanlofidudenndl j wewdu i p  Aemdvilefifudan;
a, fedviwavesngu i B foduwdnioncosvelefidudanndoogailungy i
X4ij fleagah; X, ﬁs:aﬁmau'mh; By; foduhranioasevvesnlefidudanded wln
shlungu i x,; feviwnlnah; X, fomduvasimtnei; &; formaandeudy Teuil
E€) = 0 uax Var(€) = o2  dwannmslinneiudadlifhiidviwavasnguuos
fwmtnsheinfudiilodwy P < 04) diudvdvavesewsihithiivdwiy (P > 86) e
Suu il SehinremidnedoilibwTueadnd iy widedniwavesegeenuariiis
aaanmay (Quadratic term) wasiwminsudhll wadingesnurivmea@amen
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el 3ehinasdimeandnmeuveni wntnei,
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wWauazsal

wamshinseinuidnssnnaanduiufsewinale fidu danfuimingiy
(4172) gendiwnlsanmawiviufsewihalefidudendveny (2664) daususnlde-
Nidvudvossrnaadiniufsewinaleidudanduinntaah (0001  dndnd
urndsnidoudussinlsenaswdviufseinalelidudantveny  (0049)  wans
Jinnetaruulsluvsautefidudenn wﬁudﬁcwmﬁniwm{'amfmh (P < 04) ud
Tivunlvdfigguasdninaegan (P > 86) athalafianusiseanadwiudunbeanionnoy
vouledidudsndotimtnalunguitvils (0883 %/nn.) uardnw (0592 %/nn.) winfu
filtuddiy (P < 05 dwlunguildos (-.0849 %/nn) uaed (0188 %/nn) ifhly
iy (P < .10).

ﬁ’aﬁ’"ummma}ﬂuamnmﬁmnxﬂogangﬁ'ldﬁe (1 wefhidudanlnvn
61$;umwg'1ﬂaau4uagjﬁm':‘nmfmlwmmﬁmqsh @ wehidudanilunsTududunu
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FROZEN EMBRYO TRANSFERRING AND PREGNANCY
RATES IN DAIRY CATTLE

Samphan Singhajan ! Jureerat Uanwithayakarn '
and Kalaya Mitphibhoon f

ABSTRACT :  The report on the pregnancy rates of frozen-thawed bovine embryos in 94 heads
of recipient was 52.1%. There was a higher survival rates of cryopreserved embryos in a group of
heifer compared to cows (729 vs 389). The success rates of transferring embryo in morula stage
was higher than blastocyst and expand blastocyst respectively (64.7, 50.0 and 31.2).

undado @ ewnsthoehnfdeuudtiudauwedarneieledlulauy uon 94§ wrhiSanam

521% TauilbannmfiekatestunguiSuhkin e lsalmividougenhngui fuduthulln
wufe (729 vs 38.6) usswuiwhdewnae Morula fnrnrdedaiosRniTeoe Blastocyst uoe Expand
Blastocyst (64.7, 50.0 uas 31.2) wdwiu.
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' quiscouafioanhpandl, dnouenseR, dunediss, Sarlmbpantl 12000.
'  Patumthani Artificial Insemination Rescarch Ceater, Bang-ga-dee, Muang District, Pratumtani
12000, Thailand.
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Woflseiugaummwusdinalumadaingldge  Soldiwmelniufyln  eulm Bos
taurus  Salbvondnn magarwauduullawufduidos Bos indicus Fmudednmerne
fouldd lignieuiumudesmatouuarlndie Wanhlstufylnl oudm uee
londagendviaiugfifudes Tunmil IddmananTngnnduiuferetsemeg 75% iold
fiuvewu fludenmnrsdvsgeunsuegiaunsasrldinaduiwdevewu fidowdy
Yufld. |

athalsffd SauvieTngnucumanil i udonaunwiililus 30% wesTagandy
fomedatuintonnn uaesndddmanduivuvsnseneinluwa ey (e
oy pankfed) AtuihdSanmaedgiufivh fe Tswauullnfndudaninamed
oundufioudve e 40% twnindu Avdedoshmanduwarseds Wunaling
wangnindunaumislates  femsanaunauuTauasiius loshifanasdauyldloohinedy
anudsInTIvBN TN,

#ofu  ilelvrenndosunTonuuazum ianmmlginivesiguna  gaamnyu
Tnuunaensugaavnyuuvestsemd  anefin1aidudallandhuimaiteiamn
maluTodvasnathorhndsen  wasinlhSuldhimneaufugawisstiuluiseme I
edsdanmuinBinavesTauuasinaludsvmg  Mufeudalymunsnadylie
ﬂ%ﬂﬂﬁuﬁmﬂmﬂumsaan'qu;ﬁumaz«s‘ugﬁ%‘lu_mﬂgmg'lﬂuuﬂi‘lﬂtummzhﬁ' duns
ewiianadldinouardupumeandnlinunsevoudsivamedinlemdld  Saldhns

315



doshofdeuutiiuda  ussdarnrsfetosln T

Amvnumailauar3insthoshndsouudifiu Salbnndu ot iflumdednSlena e
othealauy  arunondaligeduluounn.

9invnluasiinninaaes
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suuudnamenuar N diaidimi Taosaiuli.
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$mam 113 & ailoninWifudadonsiia PGE,, $uau 2 afuduiu Funmnruii
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Glycerol Usenoudau : 10 ml. Glycerol, 79 ml. Culturc media, 10 ml. Fetal calve
serum (FCS), 1 ml. Antibiotic 184 DHS, htiauvfmnﬂaq 94 #0BU.

MsazanufIteu (Thawing) : wiwnilifusdeniudsiussglulnmoume i

o\"m‘oumaza‘wmﬁnﬁ'wﬁﬂnuﬁmammtﬁﬂﬁmzﬁﬁaumuﬂuJ‘\qmnqﬂ 35° W
dunawuizana 30 Junil.

s sifestiunmisudadoonniaa : reudlwindseuhddesimsfes
Jostummudedroonaniga  Maititesendrsiinnuiiu AudeivaideRliflusornm
wm asmssalesfumaudeiail i duTadimundonmsarawld 3 Steps - 1,
2 unt 3 (Step 1 : 20 ml. 1.5 M Glycerol, 0.1 ml. Phosphatc-buffered Saline
(PBS) + Serum, 09 ml. 1.0 M Sucrose, Step 2 1.0 ml. 1.5 M Glycerol, 1.1 ml.
PBS + Serum, 09 ml. 1.0 M Sucrose, Step 3 60 ml. 1.5 M Glycerol, 2.1 ml
PBS + Serum, 09 ml. 1.0 M Sucrose) Ndouluudior step wmifluna 5 uit
ufrdredrdeulay Culture Media v39 Holding Media 5-6 .

mshedlugunndton : dearawidouutioniudugunmieuues
WmndesdimeTlodlnl ew3Bnsves Lindner uay Wright (1983) Faurhgunwuas
#weusenithu 4 Ay fo : '

1. Excellent %39 Good 'Rur#8ouflildnumenay Blastomere f¥nwouruard
daiueue.

2. Fair WudAdaseuill Blastomere Susonuufiugy finuwaddetl.

3. Poor uridagoudlidl Blastomere Husonuuilusmaumn  vuvaddeth
wwveusadiidowhhnn  dquin  (Vesicle)  $wamann  witiloueir  viable
appearing cmbryo mass 8Yj.

4. Dead W30 Degencrating uridrsouililddendhsindoosilivadifunlel
.

uazha‘aummi’fﬁauﬂ«flunq‘ummwsn‘ms%tutiu'[wmé’véeu sal
Unfertilized, 2 -~ to 12 cells, Early Morula, Morula, Early Blastocyst, Blastocyst,
Expanded Blastocyst, Hatched blastocyst, uat Expanding Hatched Blastocyst.
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Table 1. Stage of development, classification and number of cullected embryos.

Lo

Classification Number
Morula Quality 1 31
Quality 2 2
Quality 3
Total 34
Blastocyst Quality 1 41
Quality 2 3
Total 44
Expand Blastocyst Quality 1 7
Quality 2 9
: Total 16
Grand total 94

Table 2. The effect of stage of development and quality of embryos on preg-
nancy rate of dairy cattle.

Heifer Cow
Transfered  Pregust Noopregust  Pregnancy  Transfored  Pregnant Noopregoant  Prognancy
nte, % nie, %
Morula Quiity | 19 16 3 092 V) 5 7 a7
Qulity 2 - . . . 2 0 2 0
Quiity 3 1 1 0 1000 . . - -
Blastocyst Qulity ¥ 12 8 4 6.7 -] I 18 n9
Quiity 2 - . . - 3 3 0 1000
Expand Blastocyst Quality | | 0 1 0 6 2 4 13
Quity2 4 2 2 500 5 1 4 200
Total N n 10 n9 57 n 3 386
Pregrancy rae of Morula stage, % 4.7
Pregrancy nate of Blastocyst stage, % 500
Preguancy nite of Expand Blasiocyst stage, % A2
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EFFECTS OF PARITY, SEASON, BODY CONDITION SCORE,
TEMPERATURE AND HUMIDITY ON POSTPARTUM
OVARIAN ACTIVITY OF WHITE LUMPOON CATTLE

Petai Pongpiachan !

NAYBIEAUARDA _INNA  ABUUUATINENNIRIUBITNNY
gaumnil azanuAy Yesdunadon denmihauvs¥ily
ndnasaved lnurdmyu

one walovernord !

Undade :  nomosenddl 1l dmpudululefudioduameniloneuun  vonhunwindhuded
"RReY Wﬁqﬁm«&da : (1) uBvufowovosdwunosn (Parity), g9, quaniil mwdu (THD, A
newnjoniwalndy (BWC) usensunumrmmiyidiussinmy (BCS) semmhamnvesiilvwdmoon (POA)
(2)  ommsminwihntureosgn  Muhubudanfwindeoon  TsomaucfuirmlEndes,  weadun oy
veavedn (3) WAowilugunginans (Rectal temperature) wwiwlawuf Tsadlmisdidnodhusies fulavn
g nw‘llan'mmmmﬂs%o«mquuqﬁw. Towwansl 2 ngu : ngan Duledl @0l TSousfnam
whis nwlendnne eumnwmrnand aninndododnl S 62 3 nguiiaes Dulevndmulu
wjife condondBualml dwon 18 # wiulu 3 ngumeasscy 6 ¥ Ywneudu N Nju T
Vandes usvngucBauivwindes + unaSuuuasvoooty. Tanmoeaialuooids uoslumfiu Aues
nnulemsfrmmenflunanewhulunin  nowaeivleegiuladon.  Inaduiedining  viewawsh
dviierwhnaedusefhnlssanedlon (Progesterone) IauiidloBuynTuusmy (RIA) Wo¥anohewm
woeddly. manvfny ke il owrdiy : dmonlefaduwlefivudoven (Cummulative percentage) #3 PoA
rdwndla 10-20, 21-40, 41-60, 61-80, 81-100, 101-120, 121-140 ude PN 140 FunSemoon T
12.9, 484, 61.3, 74.2, 855, 93.5, 984 uns 100 wedwudmwd Wy, dWunaealiliodiedn POA usdwiy

WWiNEWUR0A 1-2 vs 3-6 uor 1-3 vs 4-6 1 133 vs 511 uak 21.7 vs 53.8 uled-
wudmndWy (P < 05). s BCS tunglon-2u @quon-funow) fer 296 » 0.12 dwniluggwmum-
uls (mewa-nuaviug) useqgiou-uly (Fumu-wouna) dedidn 3.51 + 007 use 373 + 0.12 mwiWy

‘ Department of Animal Husbandry, Faculty of Agriculture, Chiang Mai University, Chiang Mai
50002, THAILAND.
' awiendeona, esinwwwnond, aninedudodmi, Sodlwl 50002

321



Effects of Parity, Season, Body Condition Score, Temperature and Humidity

P < 05). dwhmevowundondssnniuden wown T i Temperature humidity index
(THD) wuihilewdusninnnsewindy THI ws BCS (° = 033, P < .05). Liwuawdfufnwin BCS
vs POA, BWC vs POA u¥ BWC vs BCS (P > .05). quugiim wesln Tmadlwiindidon x fudine
usslavdng denan 8:30 wiilm i 37.8 + 007 was 380 &+ 0.10°C Twom 1530 wiAm ik 389
+ 008 Wy 387 + 0.11°C awddy. nwacesln wjiu mushuiswmEndes uomdbwisw@ndes +
unniSruarrooved  Tuwd blsfspi v dmn TumwinTunoengn ﬂuﬁmsﬁ(aiumﬁmmﬁu« I

AowwEedlfummilithiinlavnd g Owiufframofuiu{ldmolan mundeuiiigamal  usemrdhgs.

ABSTRACT : White Lumpoon (WL) cows, a native cattle breed in northern Thailand, were used
as experimental animals to : (1) assess effects of parity, season, ambient temperature, body weight
change (BWC) and body condition score (BCS) on postpartum ovarian activity (POA); (2) reduce
postpartum anoestrous interval by supplementation of trace minerals, Ca, and P and; (3) compare
rectal temperature between Holstein x Native crossbred and WL cows under heat stress condition.
Two groups of the WL cows were used. The first group of cows were at Mac Hia Research Station
and Training Center, Chiang Mai University, and comprised 62 primiparous and multiparous cows.
The second group were WL cows in village farms to which 6 cows per group were allocated to 3
treatments, control, trace minerals and trace minerals with additional Ca plus P supplementation. The
cows in both University and village farms were allowed to graze in natural pasture during the day
and kept in housing at night. Milk and plasma progesterone, assayed by solid-phasc
radioimmunoassay (RIA), were used for monitoring ovarian activity. The results from the University
farm were : cummulative percentage of the POA at 10-20, 21-40, 41-60, 61-80, 81-100, 101-120,
121-140 and over 140 d werc 12.9, 484, 61.3, 74.2, 85.5, 93.5, 984, and 100 percent respectively.
There were no significant differences among the POA of parity numbers, but pregnancy rate of
parities 1-2 vs 3-6 and 1-3 vs 4-6 were 133 vs 51.1 and 217 vs 538 % respectively (P < .05).
The BCS was less in the hot-wet (296 + 0.12) than cool-dry (3.51 + 0.07) and hot-dry (3.73+
0.12) (P < 05). For temperature humidity index (THI) as indicator of heat stress, therc was positive
correlation between THI and BCS (l'2 = 033, P < .05). In addition, there were no significant
difference (P > .05) between BCS vs POA, BWC vs POA, and BWC vs BCS. Rectal temperature of
the WL and Holstein x Native cows at 830 h werc 37.8 + 0.07 and 380 + 0.10 'C while at 1530 b
the values were 389 + 008 and 38.7 + 0.11 "C respectively with no statistical difference between
genotype of the cows. In village farms, supplementation of trace minerals and trace mineral with
additional Ca plus P tended to shorten days from calving to first mating. The study showed that the
WL cows was a tolerable breed to heat stress condition when assess by reproductive parameters.

INTRODUCTION

In 1988, the cattle population in Thailand was over 5 million (Agricultural
Statistic of Thailand, 1989). With numbers increasing slightly but steadily over the
past decade. Northern Thailand posseses about 24% of the total with the Bos
indicus. White Lumpoon (WL) representing the typical indigenous breed
(Vearasilp, 1979). Northern village farmers sclected superior animals from within
this breed for many centurics. Thus in comparison with other indigenous breeds,
WL have an advantage in acclimatizing to hot climate and in maintaining higher
fertility.
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Environmental and nutritional stresses are significant conditions affecting
postpartum reproduction in cattle. Experimental evidence (Stoebel and Moberge,
1979) indicates that excessive amounts of adrenocorticotropic hormone, a response
that could be induced by hcat stress, suppress luteinizing hormone (LH) surge,
ovulation and oestrous lenght. In Angus and Hereford cattle by 40 days after
calving, 25% of the cows fed high precalving energy level showed oestrus
compared to only 6% of those fed the low level (P < .05) (Dunn, Ingalls,
Zimmerman and Wiltbank, 1969). In another study, postpartum days to ovulation
were significantly and negative correlated with the energy balance (Butler, Everett
and Coppock, 1981). When energy intake in 2-year-old Hereford heifer was
restricted to 60% compared with 115% of the recommended requirement, LH
surge in response to exogenous gonadotropin releasing hormone (GnRH) was
lower in the restricted group (Lishman, Allison, Fogwell, Butcher and Inskcep,
1979).

Another study classified Holstein cows according to the time required to
begin normal ovarian activity after calving. Animals were grouped as early
responder if they had corpura lutea (CL) within 40 days, late responder if
showing CL between 40 and 60 days or nonresponders when acyclicity persisted
during the first 63 days postpartum. The early responding cows lost the least
weight and the acyclic cows lost the most weight (Staples, Thatcher and Clark,
1990). In Thailand mineral supplementation improved . growth rate of Northern
highland cattle and conception rate in central region cows (Cheva-Isarakul and
Euchiewchankit, 1991).

In northern Thailand, ambient temperature and humidity vary substantially
depending upon season of the year. For most livestock, the most desirable thermal
environment is between 13 and 18 ‘C (McDowell, 1968). So ambient temperatures
are out of this range throughout thec ycar, cspecially in the summer season. In
summer season more short oestrous cycle ( < 15 d) and long oestrous cycle
( > 30 d) were noted (Fuquay, 1981). In addition, high ambient temperature also
caused reduction in peak progesterone concentration between 30-50 days
postpartum (Fuquay, 1981). By using scrum progesterone concentration from day
2 through 13 postoestrus for reflecting the function of the CL in Brahman cows,
it demonstrated that luteal tissue was more active in winter than in summer
(Rhodes 1II, Randel and Long, 1982).
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The objectives of the present study were to : (1) assess effects of parity,
season, temperature, body weight changes and body condition on postpartum
ovarian activity of WL cattle; (2) reduce the interval from calving to start of
ovarian cycle by supplementation of trace minerals, calcium, and phosphorous and;
(3) compare rectal temperature bctween crossbred dairy cattle and WL cattle
under conditions that might induce heat stress.

MATERIALS AND METHODS

The first trial : was conducted on cows at Mae Hia Research Station and
Training Center, Chiang Mai University. The experimental group - included 62
multiparous and primiparous cows with 17 cows monitored during the hot-wet
season (June-September); 33 cows during the cold-dry season (October-February)
and 12 cows during the hot-dry scason (March-May). The cows were allowed to
graze freely year-round on natural pasturc at 8:00-11:00 and 13:00-15:30 h. At
night, the cows were kept in loose house, water was provided ad libitum. Bone
meal and salt at a ratio of 2:1 was fed once a week. In hot-dry scason when
natural pasturc was restricted, cows were provided with rice straw supplementa-
tion. Data for body weight at 30 and 60 days postpartum were collected. Body
condition score (BCS) were recorded (Wildman, Jonh, Wagner, Boman, Troutt and
Lesch, 1982) by comparison to photographs for score 1, 2, 3, 4 and 5
respectively. Database of the experimental cows for parity and calving date were
established. The cows were weight at 30 and 60 days postpartum to calculate for
body weight change.

A second trial : conducted in the hot-dry scason (April to May), compared
rectal temperature in 10 Holstein x Native crossbred and 10 WL at 8:30 and 15:
30 h.

A third trial : involved cows from village farms in Chiang Mai and Lumpoon
provinces. Eighteen WL cows were selected and groups of 6 were allocated to 3
treatment groups. Classification of the treatments were; i) wntfol, ii) trace
minerals supplement, and iii) trace minerals supplement plus Ca and P

respectively (Table 1.). The cows grazed in natural pasture ncar villages in day
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time and were kept in barn at night. Meteorological data were also collected
cspecially dry and wet bulb temperature and percent relative humidity (Multiple
Cropping Center, Chiang Mai University) for calculation heat stress index called
temperature humidity index (THI) from the formular :

THI = Dry bulb temperature - (0.55-0.55RH)* (Dry bulb temperature - 58)
in°F, RH = (RH%)/100 (Ingraham, Gillette and Wagner, 1974)

Milk sample were collected twice weekly for analysis of progesterone by solid-
phase radioimmunoassay (RIA) (Bocr, Etches and Walton, 1980; International
Atomic Energy Agency, 1984) by using RIA kits supplied by the Intcrnational
Atomic Energy Agency (IAEA).

Table 1. Ingradient and chemical composition of mineral supplements (g/cow/
day).
Item ’ Trace mineral, g Tracemineral + Ca + P, g
Bone meal ' 0.08 96.76
Dicalcium phosphate 0.00 3.72
Sodium chloride 11.90 10.77
Zinc oxide 0.24 - 018
Sulfur 5.86 ' 5.86
Copper sulfate 0.21 0.21
Ferrous sulfate 1.38 0.82
Manganese sulfate 093 093
Calcium carbonate 434 0.00
Total 2494 119.25
Chemical composition :
Calcium 1.67 2397
Phosphorous 0.01 12.30
Sodium 4.69 4.69
Chloride 722 6.53
Manganes 0.23 0.23
Zinc 0.18 0.18
Sulfur 5.86 5.86
Copper : 0.05 : 0.05
Iron _ 029 0.29
Magnesium 0.00 0.64
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Statistical analysis was performed by using least-squares analysis. of
variance with unequal subclass numbers (Harvey, 1975). Lincar regressions among
parameters were also computed (Snedecor and Cochran, 1967). Assessment of
pregnancy ratc among trecatments were analyzed by chi-square method (Steel and
Torric, 1962).

RESULTS AND DISCUSSION

The first trial : Postpartum ovarian activity (POA) of the WL cows were
diverse from acyclic, early, medium to late activity (Figure 1). In active cows, the
activities occurred in 484% by day 40 and 855% before day 100 postpartum
(Figure 2). This was later than reported that Holstein Friesian, Dutch Friesian
and Mecuse-Rhine-Yssel in which the ovarian activity commenced in 88 % of the
animals within 30 d after parturition. The 75% activity by day 40 found in
Holstein x Native crossbreds was also carlicr than this study (Apichartsrungkoon
and Pongpiachan, 1990). A reasonable cxplanation for the declayed activity in WL
could be from reduced availability of feeds. The WL cows grazing only on
natural pasture with little or no supplement so nutrient intake was lower than
would be customary for animals reared under confinecment or on cultivated
pasture. Moreover, in hot-wet season, when continous hcavy rain took place, the
cows were confined in loosc house therefore the grazing time will be restricted
cause nutritional insufficiency. The result was in good agreement with an
experiment in multiparous Holstein cows that consume 18.8, 17.7 and 15.2 kg dry
matter/d showed corpus luteum activity within 40 d, 40-60 d and nonocstrus
respectively (Staples et al, 1990). One possible mechanism is the diminished
sceretion of luteinizing hormone (LH) due to under-nutrition. Evidence in sheep
showed that inadequatc nourished cwes had lesser pituitary concentration of LH
compare with those more adequately nourished (Dunn and Moss, 1992).

Mean time to POA, assessed from plasma or milk progesterone, was 56.3 +
45 d (Table 2.) which delay in action compare with Hereford, Angus and
Hereford x Brown Swiss (37.5 + 11.2 d) (Butler et al, 1981; Williams and Ray,
1980). The progesteronc profile can be used to explain the late ovarian activity
of the WL cows from the experiment with Holstcin and Ayrshire cows
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Figure 1. Diversity of postpartum ovarian activity of WL cows.
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Figure 2. Commencement of ovarian activity in WL cows.

(Meisterling and Dailey, 1987) in that interval from parturition to the first rised
in the milk progestcrone was longer in cows which showed irregular short
followed by normal cycle than in cows with normal cycles. The WL cows in this

study showed irregular oestrous cycles.

There were no significant diffcrent in effect of parity on the postpartum
ovarian activity (Table 2.), the value were 704 + 14.1, 506 + 159, 460 + 638,
532 + 88, 502 + 80, and 578 + 85 d in parity number 1, 2, 3, 4, 5 and 6
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Table 2. Effect of parity on postpartum ovarian activity and pregnancy ratc
of WL cattle detected by progesterone radioimmunoassay.

Number Postpartum
Parity of ovarian Pregnancy rate,%
cows activity, d
1 7 704 + 14.1* 14.3*
2 8 506 + 159* 12.5*
3 8 460 + 6.8* 37.5*
4 19 532 + 88 579*
5 16 502 + 8.0° 56.3*
6 4 578 + 85° 250
Mecan 563 + 45 419
Parity Pregnancy rate,% Significant
differences
1 vs 2-6 14.3 vs 455 NS
1-2 vs 3-6 . 133 vs 51.1 - b P < 05
1-3 vs 4-6 - 21.7_4 vs 538 o P < 05
1-4 vs 5-6 38.1 vs 500 NS

*  Mean + standard error with no common superscripts are significantly different (P < .05).
NS = Nonsignificant different .

respectively. The results were contrast to data from Holstein cows in that interval
from parturition to first ovulation in primiparous and pluriparous cows were 16.3
and 18.7 d respectively (P < .01) (Ryan, Boland, Kopel, Armstrong, Munyakazi,
Godke and Ingraham, 1992). But pregnancy rate of parities 1-2 vs 3-6 and 1-3
vs 4-6 were significantly different (P < .05) at the rate of 13.3 vs 51.1 and 21.7
vs 538% respectively which different from crossbred dairy cows, thoughout
Thailand, in that at parity number 1, 2, 3, 4, 5, and 6 the pregnancy rate were
51.1, 478, 500, 51.3, 48.5 and 523 % respectively (Kamonpatana, Srisakwattana
and Sophon, 1988).

The POA in cold-dry scason (67.68 + 493 d) was higher (P < .05) than
hot-wet (37.82 + 7.79) and hot-dry (3742 + 4.46) while there was no significant
different between the POA of hot-wet and hot- dry scason. The results were
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contrary to what we expected when compare to the very high temperature
humidity index (THI) value in hot-wet and hot-dry scason (Figure 3.). Further
study should be done in areca of endocrine response of the WL cows to high
THI. The effects of the season on body condition score were significant between
hot-wet and cool-dry (296 + 0.12 vs 351 + 007, P < 05) and hot-wet vs hot-
dry season (296 + 0.12 vs 3.73 + 0.12, P < 05). The same pattern were founded
in crossbred dairy cows of which pregnancy rate, in Thailand, in cold-dry, hot-
wet, and hot-dry were 45.65, 39.46, and 40.75%. Similar effect were also founded
in Holstcin cows that showed significantly lower body condition score in August-
November (2.984) compared to December-March (3.056) or April-July (3.077)
(P < 05) (Wildman et al, 1982). The body condition score was also positively
related to pregnancy rate with values of 5.88, 66.67 and 25.00% conception in hot-
wet, cool-dry and hot-dry season respectively. Comparable to cows that loss body
condition score < 0.5, 0.5-10 and > 1.0 unit showed conception ratc at 65, 53
and 17% respectively (Butler and Smith, 1989). Duration from calving to
pregnancy (DCP) were 285, 1445 + 695, and 69.33 + 15.15 d in hot-wet, cold-
dry, and hot-dry scason respectively with significant different (P < .05) among
season (Table 3.). No correlation was apparent between body weight change,
occurring from 30 to 60 d postpartum and the interval to beginning of
postpartum ovarian activity. This result suggests that body condition score was
more reliable index of thc WL cows fitness than the body weight change.
However, in Holstein and Angus cows, body weight change from calving to 120
d were 118, 98, 60, 35 and -28 kg rcsulting in coccption rates of 90, 83, 73, 71
and 64% respectively (Dunn et al, 1969).

In the second trial : There were significantly linear regression of the body
condition score (P < 05) on the THI (Table 4., Figure 4). There were not
significantly different between rectal temperature of the WL and the Holstein x
Native dairy cows at 830 or 1530 h (Table 5). But WL cows showed highly
positive correlation between THI and rectal temperature at 1530 h (r = 033,
P < 01) while the relationship did not exist in the crossbred dairy cows. This
finding revealed that the WL cows did not manifest the homeostatic function to
control body temperature when the THI escalated this implied that, in this
context, the THI was not stressor for the cows. Furthermore, there was negative

correlation with no statistical significant (P > .05) between THI and POA .The
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Figure 3.  Annual variation of temperature humidity index (THI) in Chiang Mai
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province.

results demonstrated that, at least, in Chiang Mai province condition, the WL
cows arc able to resist hecat stress. In addition, therc was positive correlation
between body condition score, as body fitness, and THI (r> = 033, P < 05)
which showed that thec WL cows was more tolerant to heat stress. It was
noticcable that in the afternoon of hot summer time, the THI value approached

79 in which the average THI in Saudi Arabia was also 79 (Ryan et al,

the cows can still grazing in natural pasture while the Holstein x Native cow
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Table 3. Effects of season on postpartum ovarian activity, body weight

change, pregnancy rate and duration from calving to pregnancy of

WL cattle.

Item Hot-Wet Cool-Dry Hot-Dry Average
Postpartum ovarian = 37.82 + 7.79%  67.68 + 493 3741 + 446° 4764 + 425
activity, d
Number of cows 17 32 12
Body condition score 296 + 0.12° 351 + 007*° 373 + 0.12* 340 + 006
Number of cows 13 6

531° -680 + 596° .-405 + 3.45

i+ | B

Body weight change -023 + 289 -5.13
between 30 and 60
days postpartum, kg

Number of cows 13 23 5

Pregnancy rate, % ~ sa88b 66.67" 25.00° 4190 )
Number of cows 17 33 A 12 .

Duration from 285° 144.54 + 695" 6933 + 15.15" 16629 + 693
calving to pregnancy, d

Number of cows l- 22_ - 3

* Mecan + standard error within row with no common supperscripts are significantly different
(P < 01).

seeking shading. Similarly, comparison between Hereford and Brahman x
Hereford, the Brahman x Hereford crossbred performed higher calving rate (30%)
at rectal temperature 40 'C while the Hercford cows exhibited 0% calving rate at
41.5°C rectal temperature (Frisch, 1986).

The third trial : Performed on village farm cattle, showed days from calving
to first mating were 72 + 11.06 in control, 67.8 + 10.89 in trace mincral supple-
mented and 68.5 + 6.01 tracc mineral with additional Ca and P supplementation
(P > 05). The body condition scores in these animals were 38 + 04, 40 + 0.1
and 42 + 04 respectively. Supplemented groups showed tendency towards
improvement in the days from calving to first mating, an observation was in

agrecment with result in middle part of Thailand (Cheva-lIsarakul and
Euchiewchankit, 1991).
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Table 4. Relationship among temperature humidity index (THI), body condi-
tion score, body weight change, and postpartum ovarian activity (d)

of WL cattle.

Relationship Lincar regression equation r?
THI (X) and . postpartum ovarian Y =131.773 - 10625X 001

activity (Y)
THI (X) and body condition Y = 023 + 00423X 033«

score (Y)
THI (X) and body weight change (Y) Y = 1022 - 019X 0.00
* P< 0§

5

%0550006707680060006100
Temperature humidity index (THI)
*=P<.05

Figure 4. Depicted lincar regression of body condition score on temperature
humidity index (THI) of WL cows.
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Table 5. Rectal temperature ( ‘C) and temperature humidity index (THI) of
WL and crossbred dairy cows.

Genotype Rectal temperature Rectal temperature

at 8:30 am at 15:30 pm
BW x Native 38.09 + 0.06* 3868 + 0.11*
WL 3784 + 0.05* 38.73 + 007*
Average 3793 + 005 38.71 + 006
THI" 26.18 30.36

Mean + standard error within column with the same superscript are not significantly difference.
THI = 0.35 (dry bulb temperature) + 0.65 (wet bulb temperature), (After Bianca, 1962).

CONCLUSIONS

In the study diversity of POA of WL cows, it appcar that the activity
diverse from acyclic, carly, medium, amd late activity. Parity is onc factor
influence percentage of pregnancy in that parities 1-2 were significantly
(P < 05) lesser than parities 3-6. Moreover, in cold-dry scason the POA was
longer than in hot-wet and hot-dry season which indicate that the THI were
negatively corrclated with the POA. The result were in good agreement with
another reproductive parameter in that pregnancy rate were significantly highest
(P < 05) in cold-dry over hot-wet and hot-dry season of which when calculated
for mating season, it was in hot-dry scason. In addition, supportive data was the
increament of rectal temperature of thc WL cows were along with the THI at
1530 h which confirmed that the THI, in this study, could not defined as
stressor for the cows. In village farms, supplementation WL cows with trace
minerals or trace minerals with additional Ca and P tended to shortcn days from
calving to first mating. This study showed that the WL cow was a tolerable
breed to heat stress condition when assess by some reproductive paramétcrs. |
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