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SUBMISSION OF PAPER ON A DISKETTE

Since submission of paper on diskette will accelerate publishing process
significantly, the author(s) are requested to submit their paper on a diskette if possible.
The following recommendation are given for author(s) who want to send their work on a
diskette:

1. Use a 5.25" diskette with 360 KB or 1.2 MB capacity as appropriated.
2. The submitted file must be saved in ASCII format for submission. Thus
any text editor program capable of saving file in this format may be used.
3. Location for inserting figure in the paper (if any) should be mark as
follows
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UTILIZATION OF FULL FAT SOYBEAN IN POULTRY DIETS.
1. JAPANESE LAYING QUAILS AND REPLACEMENT PULLETS.

Suchon Tangtaweewipat ! and Boonlom Cheva-Isarakul '

ABSTRACT : Extruded full fat soybean meal (FFSB) which contained 40% crude protein (CP)
and 20% ether extract was substituted to 0, 50 and 100% of soybean meal (SBM) in poultry diets.
The diets containing 22% CP were fed to 150 heads of Japanesc laying quails while those of 15.5
and 13.5% CP were fed to 300 heads of replacement pullets during 6-12 and 13-20 week of age,

respectively.

There was no significant difference among groups regardless of the use of FFSB on egg pro-
duction and feed efficiency of Japanese quails or growth rate, feed intake and age at 5% egg pro-
duction of pullets. However the higher price of FFSB, compared to SBM, caused higher production
cost of both poultry types.

UnfaLo : msldadedundodtlishuniaderinlfi  uikwawdonsuudnanga (Extrude; Full fat
soybean, FFSB) FatiBanaTisfuuerluiudendwgs (40 uar 20% audAL) Nineununindundessedy 0,
50 uar 100% Tugasorwaunnaenmili sarldlafu $1uau 150 uar 300 & iffwom 84 uay 98 ™oaw
sy Tavewnaunnselailsdusedy 22% duewnsldlijuludiey 6-12 Hlanwi Thhdu 155% uos
aheey 13-20 Hlad Thisdu 13.5% wiruynngu pnciudmdasrm e loaniuarlushudesligeduauns
19 FFSB luony walhngin aussen wnsnaanevesunem e (WondnleiuagsEdntawnalge ) uey
Trigu Eannaigdvla Fanaenainu uazeydelina 5% wewl) woenguitléfu FFSB unudinn
fuvdosndawilanToovua  Tinalisesonnguaiueu (0% FFSB) ueim‘maﬁﬁmnwmqﬂﬁm“aam 20 Hlaw
qafmmmvé‘umﬂ-ﬂ' FFSB luowny (81 vs 86 uag 91%) @ wudé.

= . - Y .
agnalafawuinnales FFSB_ unuAN NS AWaBY ﬁuaﬁw‘lﬁ‘smwmwrsqeﬂu Wumalddunuaiams
Tuarndalaiunsazad@ liandnangeaiu.

I aedendenuna, asenvesenaad, v inendudoslni, Woalwai 50002 .
! Department of Animal Husbandry, Faculty of Agriculture, Chiang Mai University, Chiang Mai
50002 .
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msanaunaunmniuvdesiiuymilddylugaamnssuennsda’  vaeding
swniethdedidlunmer  Aiflufyndnduvileiifgunawdeoudly  mmiududa
n%amﬂﬁ"amﬁmmﬂoi'nﬂ‘:smﬁéaﬁﬁmﬁgnn'j‘l e lid uvdoswaznndundasluyseimede
fmdias  Tumeassfudhunashuiudhadevdenindavies  wienstvuedavdes
aululilnmge  dnaldduyudowsiaigiu  Suflunsedodudada’  uardedwa
n'mﬁm'lﬂﬁqvgsémawﬁsmtiauﬁwﬁaqﬁmﬁnﬁmms wagnuuuniunsvayulild.

Asudanuvidslisauanieeiiolmniq  umeumupnduvass  Sufluunang
wilsilaganliansdveda Sidunumandadias  udlicunsesiomdanuasndign
f‘hmﬁm‘lﬁﬁmﬁwﬁqmﬁaﬂuﬁmgm 19 waglssnuase sy Sudamdaduvansiu
Fdian  iflesnnmssminonawass ldaeninduvdesanas  maftnundensiwda
SumdadluruvuaunisldmiuieudariarsasdediunisiduseToaivsangems
(Antinutritive factors) Taulidestinhlafmirfusendon ileinlomanisdenldSagau
Wurremsevnsdal  sardhonszasnsfudendeduvdeddinhdiusenlssuaia
fdiu Taamewnsdad  vhiudueda il ueedifvedaiodedluesiiu  Tswauna
iy ueegnelsfidnseuaumsdindn  sufludesddanudeuiinemnzwsediveu
fouilonly) (Underprocessing) sxauvidoastuEmINGw (Trypsin inhibitor activity,
TIA) ga udishannly (Overprocessing) msldilseloamivesasewnslaumwigninorillu
fisufe iy wnlslefiu  (Methionine), la@u (Lysine) wldidiiovas (Hayward
et al, 1936; Renner et al, 1953).

McNaughton et al. (1981) ‘limnduvdesiiil TIA 12 pg/mg Tusdu
9 (Autoclave) #wnandieg fu wodnsite 10 wd seilW TIA aswde 1.7 pg/
mg 1U5@u uay Urease index wihfiu 0.02 detidsalrid ov v ady Tauayyseans -
mwmﬂﬁ'lmm*sﬁﬁqa wenv N gawuimafue st il sewinemsite el
awdoushany  TIA uag  Urcase W5 Wu  (McNaughton and Reece, 1980;
McNaughton et al, 1981) wonNisEaniawmaiaw  TIA ﬁaﬁuaéﬁumwmi‘lu
nIm-ene (pH) Bndhe wu msilawladavdosiiguunll 99°C @ pH 6.6 Wlunm 1
il TIA oweaide 76% et livedeugauawhis@u  wudn  fld1 Protein
efficiency ratio (PER) gaiiga uddufly pH flu 95 arldhatluaniiafios 2.5 unil
wintu Taulégaunwls@unudu (Johnson et al, 1980).
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oelsudedundsstlisnunatalvhuliue wnaunnsemila warlram

z?w%’nmw%‘ﬁmsﬂ%’uﬂ‘;qv]mﬁwmammwa&'ﬁ’amﬁmﬁﬁwﬁuhsﬂaa‘lwuﬁﬂmv
55 wu msdudeils msdesdiuewladinhi3u (Pepsin) mvdindaudogduvid nsus
mevedns  Asuadeusdendemsduniets yarnsuaifefueuduvdeunia
Sudu  Fsnmimenedidiuiadavdowedeudy  vlemaduuduaene  iuennigns
sprrouvgwmy  wuindanselsldneduasialseviedunuaiieins @aidvngfs,
2518; gealwlseti, 2525) dmnsteudunidu uaeniindruidoqdundd felimmnedy
mei e (rsuging, 2520) dwdunuldifiuevmidaliin dnwauves syuyms uay
aoug (2525) TdwdadunResduuu 10-20 w1 Budlinsznafisedy 27 uae 33%
iSunag irdSuun s lotiu wmfﬂﬁn1mﬁmsﬁu‘laﬁﬂ'jﬂ*i’:‘mﬂﬁamﬁm Feorafiosan
Suvidesduiindanugindy  uiduenludiuesn wdtn A finndavdeswdouiuidy
anlslofiusedy  03% 'lfiﬁwm‘%mLﬁu’iﬂ‘lﬁ‘lﬂ's\’aﬁuaﬁu‘lﬁﬂmnﬁqmﬁmﬁ‘lﬁszﬁmm‘lﬂaﬁu
(Bajjalich et al, 1980) Wa91AN1INARBIAINGT sdaslisiudn aslddausdeutiuens
gadnspnndry  lisuiludesdiaentiniueen  sdsufiudasihuvuumaihanudns
dodunsldse Torilvessgenmadunon '1uﬂi)qﬁuﬂ@wﬁmﬁamﬁmﬁ‘lﬂdm«umum‘:
dfatinfi (Full fat soybean, FESB) sanunsmwningluesaanasoudiann Towlinsu

ufluurumsidgauawinisoiedle Juthiarsihnsfnundislssdninwaes  FFSB

<4

fineuldiuunluvoseaa aﬁaﬁ‘]uumiﬂﬂsﬁuuazwﬁamumwumnf‘i’;mﬁmumﬂﬁ"nTWﬂ
lugasomnsunnsem i wae IiafimIvumaunusslnlaeely.

gilnniuaz BN 1Imansd

msmamﬂ%’ai{‘lvﬁ‘li‘mﬁﬂﬁaswﬁaaﬂﬁ‘lﬁdﬁ'ﬂﬁﬂﬁu uarnauSou lasuuIuns
@ndmza (Extrude) ilosuvinnsldiseTowil Idvasansensaan Sefuvdesiiuauiu
Aseanan  dvneiiunisdm ToelddaiSundiee fiu 19w Suvdesey Suvdews wie
Saxwﬁaaqﬂm'\"m‘lmﬁu (Full fat soybean, FFSB) ifludu Qi o ldoSonsang 1

FFSB Tﬂuﬁﬂmﬂ'wl'1ﬂmfmmsé‘iauam‘lﬂum‘swﬁ 1.

psnaaesh 1 : unnssmMiN

’!«ﬂuﬂ‘wm‘ws‘ﬁﬂu (Japanese quail; Coturnix coturnix japonica) MU 150
@ aﬁqs‘éuwﬂaaa 80 u ('lﬂim?itﬂuvl”a 50%) ULMUNDBNANUUNUNIINARBILUUGNATDA
(Completely randomized design) iu 3 ngu nquag 5 g v 50 #/ngu unlalu
ueardudssuunsuiiudug spudenuauia 35 x 50 x 20 9. fnomnsagduviin
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rh

Table 1. Chemical composition (% w/w air dry basis) of full fat soybean
(FFSB) compared to soybean meal (SBM).

FFSB SBM
TGANP! NRC (1984) (NRC, 1984)

Dry matter 92.3 90.0 89.0
Crude protein 39.9 370 44.0
Ether extract 20.1 18.0 0.8
Crude fiber 55 55 7.3
Ash 6.4 50 7.8
Metabolizable energy (kcal/g) NA 33 22
Essential amino acids
Lysine NA 2.40 293
Methionine NA 0.51 0.65
Cystine NA 0.64 0.69
Threonine NA 1.50 1.81
Tryptophan NA 0.55 0.62
Isoluecine NA 2.00 2.39
Luecine NA 2.80 3.52
Histidine NA 0.89 1.15
Phenylalanine NA 1.80 2.27
Tyrosine NA 1.20 1.28
Valine NA 1.80 2.34

NA = Data not available

1 The values investigated in this experiment; Thai-German Animal Nutrition Project, Chiang Mai
University.

IRWIEUDIWAALN T ahus*mﬁ'wunﬁmiaﬁumaaﬂagﬁmné’wmma Fddwdu 4 3 un
fliwazownsusaeanan snnsneassiiunld¥uiliuewniwune (Mash form) du
wauwes FFSB umudinnduudossedy 0,50 uay 100% mﬁmﬁnmvhﬁ’u%ﬂugmmmsﬁﬂ
Tusdu 22% sediu 0,13 wax 26% awieu gasenmsdendilinwdeanulssgToanl
(Metabolizable energy, ME) gﬁummsﬁumﬂﬂ FFSB luonvsfiiudu Teudn ME
w99 FFSB ﬁ“l&ﬁ'lum‘:ﬁmamgmmmflim 3,300 Alaunas3/nn. (NRC, 1984)
hgneuseraus s TnsuInsvssgasemsunnsem e udaalfluaed 2.
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Table 2. Composition and nutrient content of the Japanese laying quail diets.
% FFSB
Ingredients In ration 0 13 26
Substitute SBM 0 50 100
Yellow corn (8.9%CP) 50.76 48.80 4681
Rice bran (12.0%CP) 10.00 10.00 10.00
Soybean meal, SBM (44.0%CP) 2201 11.00 -
Full fat soybean, FFSB (39.9%CP) - 13.00 26.00
Fish meal (55.0%CP) 12.00 12.00 12.00
Opyster shell 4.60 4.60 4.60
DL-Methionine 0.09 0.09 0.09
L-Lysine 0.04 0.01 -
Salt 0.20 0.20 0.20
Premix (MB Mix-2)! 0.30 0.30 0.30
Total 100.00 100.00 100.00

Calculated chemical composition, (% Air dry basis):

Crude protein 22.00 2217 22.34
Metabolizable energy, ME (kcal/kg) 2820 2950 3050

Crude fiber 492 4.62 4.32
Ether extract 4.14 6.34 8.54
Calcium 2.75 2.76 2.76
Available phosphorus 0.57 0.57 0.57
Methionine 0.50 0.50 0.50
Lysine 1.15 1.15 1.15

" Vitamin and mineral premix, May and Baker products.

manaavei 2. lalwigu

WA laifuiweidowu flnaduduuiia (Golden Hubbard) 32w 300 oY
Buneaes 6 dlant wmidldlevduesniilu 3 ngu nguay 2 dh (3w 100 &i/ngw) Taw
uoiazéwuumémag'ﬂuaaﬂm‘%au Fedspugmavnefudszanae 2 Alawas  NwWWWS
n@aaeuuUl Rondomized block design udaraasudeniulunenteuuanenay 4
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x 4 emaes JewnsuariiWiusaeanm  ewnsiilaldudiuensiifidunduves
FFSB Sudnsgaueilfluasedl 1 Teoldumudinndavdeddusedu 0, 50 oz 100%
wafuifiu1slugasewnssedu 0, 6 uay 12% war 0, 5 war 11% Twownsligu 1
walifu 2 Seownmpaguillilsdusedy 155 wer 135% Tuswliey 6-12 Hlai
(lAgw 1) waz 13-20 &lawi (lAfu 2) ewdwiv Tevlldn ME uoe i getiueny
s¥Ay FFSB ﬁsﬁnﬁu‘lugmmms Fatuilsenounazgausmalagunisvesewnsligu
1 ueeliqu 2 udaslPluanedl 3.

Table 3. Composition and nutrient content of the replacement pullet diets in
Phase 1 (age 6-12 wk) and Phase 2 (age 13-20 wk).

Ingredients % FFSB
Phase 1 Phase 2
In ration 0 6 12 0 5 11
Substitate SBM 0 50 100 0 50 100

Yellow corn 77.31 7631  75.31 86.19 8548 84.53
Rice bran 5.00 5.00 5.00 - - =
Soybean meal, SBM 10.00 5.00 - 9.20 4.60 =
Full fat soybean, FFSB - 600 1200 - 5.31 10.86
Fish meal 6.60 6.60 6.60 3.00 3.00 3.00
Dicalcium phosphate 0.50 0.50 0.50
Oyster shell 0.55 0.55 0.55 0.55 0.55 0.55
DL-Methionine 0.04 0.04 0.04 0.06 0.06 0.06
Salt 0.25 0.25 0.25 0.25 0.25 0.25
Premix (MB Mix-2)! 0.25 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00 100.00
Calculated chemical composition, (% Air dry basis):

Crude protein 15.51 1561 15.72 13.37 1340 13.51

ME (kcal/kg) 3150 3200 3250 3190 3240 3290

Crude fiber 4.20 4.07 393 3.81 3.68 3.50

Ether extract 3.92 491 591 3.31 4.20 5.12

Calcium 0.75 0.75 0.75 0.60 0.59 0.59

Avai. phosphorus 0.35 0.35 0.35 0.31 0.31 0.31

Methionine 0.34 0.33 0.33 0.30 0.30 0.30

Lysine 0.65 0.66 0.67 0.50 0.51 0.52

" Vitamin and mineral premix, May and Baker products.
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maldadesundesilisnunsetai e auansenla  wagldan

NuneasinsEinSudatin  aededaana  amsipuasdad  anInendy
Woalvsi Tonnsneassmnnsznldna i 3 ahamImeass (Periods) %aay 28
$u v 84 u dwmivenasldliiuldine 14 dlai fio Budawdlrioy 6 daw
suds 20 Hlav FedesmmeassSulusturnatlndifiveiy fle sewihadeuwgeRniou
2533 fawguAau 2534 m‘sﬁuﬁnﬁagﬁﬁmwawﬁﬂ‘w Banaewnsfiunnsemau lde
mirnnudazadismanesss  sninltufinnnsiuoulanaveddiiu - 3 Sugahovas
udazshs (Sudl 26, 27 uag 28) z'humauao‘huao\ﬁmm‘smmu"iauasﬂ%mmmmmﬂu
vaelnju uuwmuaum‘smauuammms (lriewy 12 waz 20 #lawh) “lmmwuﬂ'lﬂ«i‘s’a
UL nﬁam’lﬂmuamwwmwﬁmsﬁuammﬂa‘lﬂ VSUSAIIAN IANEVRIN BN
wnaaaﬁ'uﬁﬂnﬂmwumsmmnﬂﬁu uihmudmmuiauawaaumazﬂqmﬂaauQﬂm':
LU w‘:’agaﬁ'lﬁﬁ1‘111‘inﬂswa:ﬁﬁ'lm'lmm‘:ﬂs’m uapynAmFuAULANAIERINNgY lay
3% Duncan’s new multiple range test Fajdleofundnumn (2523).

Han1SNaasdtaz vl

unNIZN 19

nmsld FESB ifiuuwaslisfusazwienulugaseniseay 0, 13 uay 26%
Wadlsurinduunuiinnd avaessedy 0, 50 uaz 100% A WA Avsunnsenlaluaag
Wlaigegeouilunan 3 wiou sougadHlumaedl 4 Usngidussenmnnanvesund
LMeGvEelaSuensiid FFSB seduedeq Iiwaliuenensdlumad@a (P < 0.05) Towil
wanaa luin SuananszugnIMeaetdening 73-76% Felvmadninsaeduidennad
Fib i ssnndunildlumsnenssléfumstadenies  eneiimwduuuuifeadatie @
nmadosluBandiidnnsdatenainuliuee.

msTdussanINnKREe  (ewdaly,  UsednEawnsldevsuazoasinisnng)
wpaunnszmudleldsy  FFSB amuﬁmnﬁumﬁam‘%wﬁm‘%aﬁmm“lﬁwa‘hiommﬂmﬂi
AniuMans  (RguauRw) r‘ﬂum‘suﬁm‘lﬂsﬁui"uih‘wiachum:‘lﬂﬂsﬂwﬁmmmqmmsﬁﬂ
lu FFSB gmihanuhivue mmmaamﬂmxﬁﬂuau‘lumnwﬂuauwnuaamun doandaq
flunsfinewes  Rogler and Carrick (1964) #dwdaduwdoslisimanudouuyy
Steam- jacketed cylinder § 240°F w45 undl avelddiuna 6 weu wuinhilwa
\dudadussaniwnsnaala panguillszaninnnisidermsaninnisldnindumdes
1@nioy uaﬂ*111n§6w‘iﬂﬁ'l«ﬁumuaz‘lmmnmaauu'lﬂﬁn'm‘lqmu'luauqunzﬂumaﬂ
(Linoleic acid) wazdluimila (Linolenic acid) deaueygnini€n wadniulunmsfinm
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Table 4. Production performance of Japanese laying quails and replacement

pullets fed diets containing varying levels of full fat soybean (FFSB)

%FFSB Substitute Soybean meal

0 50 100
Japanese laying quail experimentl :

Egg production (%) 73.42 76.14 73.22
Feed intake (g/bird/day) 20.93 2097 20.42

Feed used (kg) per
100 eggs produced 293 2.79 2.89
1 kg egg produced 2.64 2.49 2.60
Egg weight average - 11.16 11.19 11.16
Mortality (%) 20 0 4.0

Replacement pullet experiment (age 6-20wk) :
Body weight (kg)! |

6 wk 0.45 0.45 0.45

12 wk 1.05 1.07 1.03

20 wk 1.67 1.71 1.71
Feed intake (g/bird/day)!

6-12 wk 51.34 51.65 51.03

13-20 wk 69.69 67.97 67.78

6-20 wk 61.82 60.97 60.62
Body uniformity within the flock (%)?

12 wk! 84.0 88.0 90.9

20 wk> 81.5° 86.0%" 90.8%
Age at 5% egg production (days)! 135 139 136
Mortality (%)’ 30 0 3.0

No significant difference
Uniformity = No of birds within + 10% of the mean sampling weight x 100
No of sampling birds
Values within a row with no common superscripts are significantly different (P < 0.05)

3

adai hifnstnundsnseludufigedululviosnavesun  dauiBunaewnsilddeniinGa
W 100 Wes i 1 nn. wewnguifld FFSB fluuahiudninnguaiunu Tumwienguil
14 FFSB umufimndamdes 50% wensedunsld FFSB  @anamonuiluseduiivinlv
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arleudeduaesitlihunsataiiuiivewnauanemly  uarldan

ME °luama'vm‘snﬂmwanumwm\’aamwmmun luaugfinsld  FFSB unudinn
Sundestaviua ¥ ME mmammm‘:awuwm‘lﬂunﬂummﬂﬁuaun’nﬂqnauq
(204 vs 209 uwag 21.0 Asu/an/u).

Trlaigu

m‘mrsmmu‘imaa‘ln‘hqhamq‘swne 6-20 o  dlelWldSuevnaneniid
FFSB  meununindavaessedudieg  (0-100%) "iﬂu‘lnuo\aanui’lumuﬂmnm\'uxmﬂu
(nds 045 nn) dledpdhideeny 20 Huewt '1numasﬂ’quﬁmmnmamsm'u 1.67-
171 nn Selinusuuandramedda FitorailsananBinuwdsnuiilannnguldu
oflusedulndifivsiu  ndnfie  evnawaw  FFSB wiiieelindanugeninguaiugy
Eates  udldffuemsluBnaditesnin  Sudifanmasigdulalideanguaiug
ataiiivddymeddd  wadanandeandosiunifunluldlives Rogler and Carrick
(1964) waglwlriiilowas Featherston and Rogler (1966) fiusingin Sannuatsydule
uagSauantwmiinuaslinguiiléfu  FFSB Winahisnannnsldmnduvies  adhlsid
wuilrnguiilé¥u FFSB fianuaiuauelugannni Toumwizathedafiony 20 e
UASATINIAY uazmq‘lﬂma"lm‘lﬁ 5% maqvla‘luunnmﬂu"lummx‘lq‘fma"luﬂeﬁ’ FFSB Tu
gasomnIna (it 4).

e avandiiliidadmindueen  ikumadoudigungll  uezm
deq wdilidedln Ysngin IwadesninnguifSuuiivuddl iy Porter and Britton
(1974) Iudedwdomnioudamaiifiguugigae 133° C Aol oiweiieny
80 Su flunan 4 Slenw Fammassydule sarssniawnnsldenadesniing
MW ndavdeudulei il ME  wihfiuedsilivd iy Fatonaiteananarudouiild
feligwnsaraneastulaada@ulald uaslw‘%aﬁa‘lﬁﬁﬂﬁﬁ'ﬁuﬁaﬂ‘luwﬁﬂé"amﬁm
gnianldevaananldilsglosil (Carew et al, 1961) Fumgit J9e19nanldin FFSB i
Wunstnnedesl  Fuflundasadiidaeiiuasdieeiatl "lﬁmummum‘nﬁﬂmmmﬁ
faudoumsnedy  auaunsavnasmsdedumsldyselvaivesngensld Sntany
%aumnm'wqau‘lussﬂuw‘luaamnﬁ)ummunwswﬂw'imm'lﬁmaanmazmu Teamng
amilsTofiu uarledu dehifmstalunstnunedel @l 2 uae 3).

AvSunavaslsaSeufiddegussanwnirsnaaiiu Yainundanuuendnslung

- 5 J’ d ar : . » 5 =} ]

dAA  M93 9B INANINANTIANIRUIAUALEMNLINTBNEE] sywinavisdeslsaSeu i
AN9NU.

123



MFENUNHAT 8(2) : 115-126 (2535)
dununiswaaliunuazyad@rlnan

MR TR NUNIWaR laiu nuaz T movdsnniivewnsiiddumames
FFSB naunumndundessedudnse (0-100%) iluan 84 uar 98 Tu euddu dle
NIIUIRUNUNINAMIR WITAII IR 'Iﬂuf‘hwmwﬂﬁ’mqﬁnmuﬂmméwm
Wosmaa fe FFSB tiidu 11.50 vn/nn. Juvaeiimnduvdesiiann 9.00 vw/nn. wa
ugastluansedl 5 dsngi mmmﬂuasmm:‘lfiﬂﬂmdaﬁ'laﬂ%mjaéuﬂai‘l FFSB
wetuey gl mandalaunuay Inafidoddugeeny 6-20 Hlani unadu Tae
wondalivasun uaedwntndlian  Wiidaduninguniugy domeil Solbuuetinla
14 FFSB wesmumngmvdasiowue uensnsewes FFSB swlndifivavdegendinim
wpsmndviaudnmioy  waannsneassititeeldifuuuamslunmsdudiulfinuasnine
doy  tiwdedumdadlikiuanuiouluseduiidunsevawms TIA lédundesdodion
ﬁ'l:ﬂaim%aasﬁn‘n;ﬂﬁd’aaéfaéaaﬁﬂﬁwqﬂ%sawﬁ u iy naugnIertesn udu e
lvisgndiadunuld.

Table 5. Performance and cost of production of Japanese laying quails and
replacement pullets fed diets containing varying levels of full fat

soybean (FFSB).

% FFSB Substitute Soybean meal

0 50 100
Japanese laying quails
Egg production (%) 73.42 76.14 73.22
Feed used (kg)/100 eggs 293 2.79 2.89
Cost of feed per :
kg feed (Bt)! 597 6.38 6.81
100 eggs (Bt) 17.49 17.80 19.68
Replacement pullets (age 6-20 wk)
Weight of bird at 20 wk(kg) 1.67 1.71 1.71
Feed intake (kg/bird) 5.57 5.50 547
Cost of feed per:
kg feed (B 2 460 (4.14) 481 (432) 502 (4.51)
bird (Bt) 24.06 24 .82 25.75

Ingredient prices (Bt/kg) : yellow corn 3.10, rice bran 3.50,

soybean meal 9.00, fish meal 14.00, oyster shell 1.50,

DL-Methionine 100, L-Lysine 100; salt 2.00,

premix 60, and full fat soybean 11.50.

Values in parenthesis are the prices of phase 2 (age of chick 13-20 wk)
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aslsudadaundositbinnunsatmiuiueunniemi  uazldan

asuwanInaasy

nnsldiudaduvdesiilinunmsafaindiu  udiuaudeusuuidndnge
(FFSB) fRvudunsgunufinmndaviessedudneg  (0-100%) Tuwvnunnsem i
Tsiuaedy 22% dvaflunan 84 fu wdsldwailuonn3lildjuiiilbhfusdy 15.5%
Juahaldony 6-12 Hlewh uorspdy 13.5% lusaldeny 13-20 Hlawt a'iﬂwa‘lﬁﬁei{ :

1. m3ld FESB umuiimndavdesrdowil avderiomin Tifwarilktussonm
nwanussunnszm lauaglilifudwllannguaiugy (0% FFSB) urslvavao i
iavosldlrdniieny 20 Haw .

2. duyuwdaliunuazidlien dloduaad FFSB Tnenganinnn
Suvdos 28% (11.50 vs 9.00 v W/AN. AWAAL) %sr’nﬂﬂo\'uuumwﬁﬂqﬁumuwﬁu
meld FESB dadusclimsld FESB unuiimndavdosiome onifu FFSB eellnm
Indifustunindavdes.

faanssulsznd

Ades vpvauga dnifuide uaeian neehdad worinaTulad  wwn 3n o1 Su 1odlwl
; Ay, b &
#lfnuganyun1yidunisil.

1ONAI0 DY

Sundnasn, ¥y (2523). an@Ip M wuoE I dalnfiineSanwfly e, Ajunwd.

sy, adad. (2525). msledundosliden whuluavmlanens laju. FwawsISuenurdaenaad, a
Undad, nyanne.

qwalwlan, Mdowel. (2525). mm‘i‘iﬁtmwm'lummfuﬂwqmﬁwmﬂmm1mwa~a3‘:mﬁawmné"1mﬁeq
xﬂ?ﬂiﬁ'}ummmﬁmqnqmwi'muﬂ'euﬁwmﬁ. InenfinuiiBygiin, s inndunsaimand, AU

wangAnd, Juadail. (2520). waaean T laRaunid ewlmi umm:smmwmmuﬂﬁqummwmﬁ"um‘a'wﬂn
@dusgngnaminuureuimua. InonflwuiiBegln, un Inndunuaseand, AFuNw.

gmi's‘umsuﬁi, niad. (2518). wammmmqié’imﬁoaﬁmﬂ'mé"imﬁmm'lumsmwunm»ﬁaﬁ'mﬂI-ﬁ‘tﬂummi
tﬂmqﬂmzhuuﬁauﬁwmm. Fneniiwuii By n, amindunuasenaas, nIuNN.
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4. sasmalamnnsvesludimesszluldiie

WWIWW"'WWJW‘

THE USE OF PIGEON PEA AS ANIMAL FEED
4. NUTRITIVE VALUE OF PIGEON PEA LEAVES
FOR BROILERS

Suchon Tangtaweewipat I Boonlom Cheva-Isarakul !

and Paitoon Paspitsanu !

ABSTRACT : The nutritive value of dry pigeon pea leaves (PPL) was determined in hybrid
strain, cultivated at the Department of Animal Husbandry, Chiang Mai University. The leaves
contained on a dry matter basis : 87.7% organic matter (OM), 24.6% crude protein (CP), 59% ether
extract (EE), 31.0% crude fiber (CF), 26.1% nitrogen free extract (NFE), 5.187 kcal gross cnergy (GE)
/g and 7.0 mg trypsin inhibitor (TI)/g. Metabolizable energy (ME) and digestibility of nutrients in
the leaves were determined by the substitution of the leaves to basal diets at 0, 5, 10 and 15%. The
diets were fed to 4 mature broilers in 4x4 Latin square design. The result revealed that dry PPL
contained 1.37 kcal ME/g DM. The digestibility of DM, OM, CP, EE, CF and NFE, averaging from
2 methods, viz. by difference and by regression, amounted to 1.2, 9.2, 4.1, 27.7, -15.9 and 44.5%,
respectively.

undade : qmﬂ"mwa'lmmwmwaq‘lnﬁmww ihnsdnutudueussauRuigone il Fanans
futavandu 70 mg Tlg. 'lamlQﬂmﬁu‘inmﬂﬁmﬁ’mﬂﬂiﬂmﬂq aedndanina wiinondudoadmi Ung
1 B dun3d (OM), Tisdu (CP), luiiw (EE), dlels (CF) wapadlulawmitazawdnw  (NFE) @a
W Fovarwosianuis (DM) vy 87.7, 24.6, 59, 31.0 uay 26.1% @ Wi ey glovilunsitomnag i sedy
#1199  (0-15%) doldidpalddlefladiniy . 4 & SoupnnIneasIa@naumd  (Latin - square
design) Ung ludausriisnndanwuldie et 1.370 Alaunand/niuTaguita Tuusuriindeayadien
5.187 Alounaed/nuinguis warrvevldups DM, OM, CP, EE, CF uaz NFE Fuadvanniamn lauitea
de wavaunIeeesy Snwiddu 1.2, 9.2, 4.1, 27.7, -15.9 uay 44.5 % aUERL.

U edandaiuna, ansinuasenaed, v dnododuelmi, Woalwi 50002
' Department of Animal Husbandry, Faculty of Agriculture, Chiang Mai University, Chiang Mai
50002 .
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mafeetiiagauaRealwsiq Tfldiuewnsiefidedsgndeunziiudy  Aunilsdl
dldensazdesnunioun Ao gaudmalaguins i asezBnuvesdsdedinms
sz Tttt vo srqemrsiiTiu Sagduaiiatue wennnildemmauSanudaniaves
ﬂwﬁ’iﬁwﬁ1m‘smmﬂm"imqﬁumﬁmi"u"ltﬂq?ﬂw'iwﬁﬁnﬁ'w ludwzuse  (Pigeon pea
leaves) i YagAudnatiaviisiinrseeinanldifiuumeddlsdu  wavani@fluemadaiiinld
wanwmitonnanldifluevnadtudsddn  niede 1uqquﬁqﬁmﬂuﬂaumm‘smnmwmﬁ
uarldoelWnavauiiuilludu dadiwal uwor Swddasena (2534) Idhmadnunly
osdusunsnidn Tudweuse aanseldifuewnsidileldlusedy 5% dnimsld
fluawnslalaidnies (7.5%; Udedibic and Igwe, 1989) udodnslsfidiitasanmsldly
Sruguspifiuavsdaiiln  ahoiiveuduvesdluuns  dude  uaedfawlavesd iRy
Fu  Saireetinmeunulunsedu Qfa"iﬂﬂﬂﬂaﬁlﬂuQmimm':'ln‘lussﬁu 5% 1uiu
@uls, 2529) dwSumsdnundesmanaaveddudueuse I3 wewass  Udedibie and
Igwe (1989) i’iﬂgﬂ‘lu'luﬁa’?m donauflutiwiruiagld 368, 378 uar 429 nn/ls e
ﬁﬂ"lui‘\"a’v’ia”uq 4, 6 wor 8 HJari ewdwy TevBanalisdululuanas Iuaaueiidols
geduameymadn  (hshuannn 243% Wu 201% weedelufuen 248% v
27.1% #oy 4 uay 8 dant awdéy) dawudarlnee uavacy (2533) Tednundeseoe
gnuagszeenidia wudn msgnlussey 50 x 50 @, wardoudonny 90 Su léwanda
Aouflutaquits ueglisdurngega dafloufunnsdafiony 75 uar 60 Ju (747 vs 396
uag 145 nnJaquis/ls waz 110 vs 59 uag 24 anlus@u/l3 awd ) udguamN
amnsvaslusgdlulifluneassiudy Ao Thilsduasas (203 vs 188 uaz 140%) Iu
vaugiideluiuan  (263% vs 336 war 35.5%) leusepevinesevninemidasin 60
il 75 wag 90 Ju.

nnfinaundsdudslinpnsanuivefenwianuldiselost  waznsteyld
Y, A o 2 » . IAJ ,
ypsluduguaeiionialfldibuslnldvielrdnie  dulngaeldiluawnsdainszweiu aw
& oo - ' o ' . ﬁ & o
gt Savlueans@nantagasimalnguimsvesluinuzuarluudyudne  WaiiunsBuiu
§ o d U 1 ,
SawatiaziinAifuemsdaiin uaz/vie dalusuianduq lunguiainszwizidesiely.

91lnJaluazIin1Inaasy

% . : gy o
ludueusy (Pigeon pea leaves) Widlupmeassndsitiiuaewufannauain
astfullysiufvesmiounu  ICRISAT dsemaduide Tatgniiutasudnauvubesda’
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qausmalasunvesludeuselulddie

yeaad Medendaiuna, aasnyasindgad, wninedvdudlu dwluanyndiuves
Sdu (enudiuvea) uvniduiidunsanuee Wunan 2w PTUUANUATUNTS
aute 1wy, ledmeihnesfiszneuveslnsurvienlesit  Proximate  analysis
(AOAC, 1980) Aoudiagriilmewdsnulsilsy Toa uasm*man‘lﬁmm’immzmaq Tow
Hlmuawuﬁmm 707 (AA 707) 37uau 4 &1 oy 6 duanvd dwtnmds 1.6 nn. flu
Haineans Seflvwozidue Sado il

msawdsauldilszloaii (Metabolizable Energy, ME)

it onaaasis 4 Fvandn niapdunswuudados auie 35 x 45 x 50
gy, 1AeWTIAY umm‘mﬂd'mwammaﬂumwu&zuwmﬁmmsamnﬁmumuu (Basal diet,
duilsgrouudaslSluaneit 1) 4 sxdu Ae 0, 5, 10 uay 15% muﬁﬂﬂum‘nw 2
SUuNunINaaawLY 4 x 4 anaudund’ (Latin square design) Yudazd 165wt uae
avsathuduiisseanalaeldluse  deegdmmivewdaznse Idnsepnsalionasesiv
uammtjaaﬂm wijsszogaveanseendu 4 9 Bee 9 W Taelu 5 Juusmilussoy
ﬂsummaa"lrﬂﬁmu@uﬂummwmaa woedugwansfiny 18y uamau"tﬁaanmﬂ-ﬂamu
RNyl e sogi TufinmwgBnaensinuluudesSu uﬁaﬂammawmﬂnmm’lﬂ
ydardh  Iusewinedudi 6-9 dustemifiudeyavuninsnanes TootufinBunaenmsil
fiu uasuavnmuaaﬂmvgmu finan 8:00 uar 15:30 u. ua‘lﬂmwsw'lﬁluuaamu %
Tl luduatudiadivi dlafiususuasy 4 u umaaanmmm"li’ﬁqmwnﬂﬁm il
solvezaw  adldanlsnm 6 AT mﬂuuﬂaﬂmt\'ﬂﬁsﬁ\nﬂu s eulfueil
gaunpdll 65°C iflunan 72 il vesuniezuke tudindwninuke sezsuTwly
AINIWENU (Gross cnergy, GE) ﬁaum‘%m Adiabatic bomb calorimeter doly.
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Table 1. Composition and nutrient contents of basal diet.

Ingredients Chemical composition (% As fed basis)

Calculation Analysis
Yellow corn (89% CP) 73.34 CP 17.00 17.87
Rice bran (12% CP) 5.00 GE (kcal/kg) NA 3628
Soybean meal (44% CP) 13.24 ME (kcal/kg) 3100 NA
Fish meal (55% CP) 7.00 CF 342 492
Oyster shell 0.70 EE 4.23 4.21
DL-Methionine 0.03 Ca 0.86 NA
L-Lysine 0.19 P (avai) 0.38 NA
Salt 0.25 Meth. 0.32 NA
Premix (Embavit )! 0.25 Lys. 0.85 NA
Total 100.00

NA = data not available
Vitamin & mineral premix, May and Baker products, Rhone peulenc group, France.

Table 2. Composition of four experimental broiler diets.
Experimental diets
1 2 3 4
Basal dict (%) 100 95 90 85
Pigeon pea leaves (%) 0 5 10 15
% CP (by calculation) 170 17.2 17.4 17.5

dwduenananesiis 4 gas Aldduénedens elienedne GE uay
- o,
pafilsgnaun s lnauzdus uiu.

AU ME fuaanwdsnuldilselseifivsng  (Apparent

metabolizable energy, AME) augai :

ME = (I x GE) - (E x GE)
I
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qmﬂmn'li\w"m"rmaﬂuﬁmm'lu‘lﬂma

do 1 = Wnmewnsiiiu (Feed intake) fauiluniuinquiia
E = vhnaald (Excreta) fmifuniaiaguis
GE, = WaIH U3 (Gross energy of feed, kcal/g.DM)
GE, = wasnuwvoIya (Gross encrgy of excreta, Kcal/g.DM)

iU unds ME ﬁ'lﬁmnmmwaaaaudasqQﬁ'th'n'"iaun'rsﬂmau (Linear
regression analysis) ilomanziudn ME aasdlufnuzugzdiue Wieueunuan ME aad
'11151118ua:mmu';m'le'\'mﬂm‘sumuwmm‘:mumaﬂumwu&ﬂuuﬂammu Toe ddun s

ME %ﬂqau = [ME sz ALeReY - (% ampuﬁs:é’waau x ME awmigmi)]

% %mqanmﬁauﬁssﬁv&uq
psmdnsgauld  (Digestibitity)

maton dvesinausgluluiuzusy Yinsdnuiulddle Teustnadusg nald
o3 uawfiuye uidefiunsnd ME aaldndaunuan dumamammwazmuﬁaﬁ
Ieeuliudn m’am‘s'mﬂmaaﬁﬂ‘szﬂaumqmu uasmu1mmm‘suau‘lmaﬂmms°lumm‘s
udazgas Saluthuzuszumu o sguluseauden i G0 0, 5, 10 woy 15 % lew
muummnmmsuau‘lﬂﬂﬂﬂg (Apparent digestibility) @ugas :

msteu vl lnuglugasenms —(mﬁmm‘lnmuwﬂu 'Immsﬁ%'uaan"lmf_)x 100

ﬂ%maﬂmmwﬂu

et

drumsmnamatesiduaslagurluludususy SN 2 91 Ao ¢

a. wuaeing (Differential method) f'huaﬁumﬂmsriau‘lﬁmaﬂmm:ﬂuiuﬁa
yzugyduny fiovnsguudagseay  Awdes

Wl nsusgenldlu )— (Tniuzﬁuvﬂi’i’mmmwp‘.& x

gaTeNINszAumasey wmstionldvaelnmucluannsgn

asteuldveslnvuslunluiusugy =

PSanaulnsugildduanluiugusy
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fanstenlduaslnsugi Idanmsunufludusussudarssauanmnaunge 39
agfludnisieylduaslnyueluludueuas laoitmmany.

¥, AUN10A0Y (Regression method)  fudmandInsten ldvaFun

y 4 § - ' ' 4

Tnsugluludueusy doldumuiiownigusedudne emanziunstenldvesinguzie
udwzuszdug dugas -

Y = a + bx

dlo Y fo dulseaninnsderldvesinauyluluduzusy
X o sedunsldludueuszunuiiorsgm (%)
a #8 intercept
b fi@ slope

Nty wasnsdesidusslnsugluludiuzuse i u N Iwads  ueg
dunnsanneuunmaun aufludnstesiduaslnsusdeq  Tuluduzues.

Han1INAaBILazIIal

asfsznounaniivssonsnaasitaz luoususe

NIMFARTETIMEInsEnaUManiivesemIneasia 4 gas wagludugude
B v AJ [l
Malunsfnuadess  waudaailuaseil 3.

Table 3. Nutrient composition (% DM basis) of four experimental broiler

diets and pigeon pea leaves (PPL).

PPL substituted to basal diet (%)

PPL
0 5 10 15

Dry matter, DM 87.06 87.73 87.95 88.04 83.61
Organic matter, OM 93.13 9293 92.71 92.26 87.66
Crude protein, CP 20.53 20.90 22.25 23.90 24.57
Ether extract, EE 4.84 4.89 497 521 5901
Crude fiber, CF 5.65 5.82 7.05 8.08 31.05
Nitrogen free extract, NFE 62.11 61.32 58.44 55.07 26.13
Ash 6.87 7.07 7.29 7.74 12.34
Gross energy (kcal/g) 4.167 4.308 4.382 4.434 5.187
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et 3 eeinldin qaudmilnvugvesgasenigm (Basal diet, uma
. ¥ .
F 1 Tuuwode) Indfvsiumaitidonmsiuan TaomwzSinadilsdu ilofeutiuey
LY ' g & g : . . U
agvaiaguifavindy  20.5 Fudoiouiuanmildifosln (Air dry basis) Usngi @

f 17.8% lussgiidsraamanuinie 17.0% (@3ed 1).

nmaluiuzusedisau, ludu, @oly wazwdsusy (GE) §nidnems
U Soilenswduifldludaeuse ﬁqtufi'mNm‘msﬁaﬂdnqﬁumum'nﬂ'um‘:‘lﬂu
Swugzunufiownigu Tumanssiudnainariivasdunsd wagan$lylBinsadiagae
§w (NFE) aeaudmisy 1ﬂﬂﬂ§mm’a’o\quﬁwmwm‘maamﬁa 4 g3 warludweuse
angeiuliinn (it 3).

' ' o - & & <
atnelsia qmmma‘immwaﬂumusuaw‘ﬂﬁﬂumsﬁmnmqu dloRaseund
A
Tsiu wuin Sifnaginimenuveskem iRl uae Fawddazna (2534) uazdege
' o o Y
A waaes  Udedibie and Igwe (1989) feeluduzusviiloony 8 Hlawt ues

.
o

AerTnee uazaasy (2533) dildwrudmluuazuenda uidhdelufueusridony 4
Hlanvt wﬂﬂ%mm"iﬂsﬁﬂﬂﬁsﬁmﬁum‘sﬁnmﬂ%’hﬁ (243 vs 24.6%; Udedibiec and
Igwe, 1989) uonaniluduvesdels Sl 31 % ﬁqwudwﬁg«niﬂﬂmmﬁuq
Favuafinaunanadu. ‘

A ngsanulsilsz Joaivodlusususs

SeldluSmzuszunuiidiuemaguszdudieg  (0-15%) LRI EERITAL |
Psrlpawii (ME) disuanld pdadliluannedl 4 Salsingin maudadiuvedlud
szugzunu oAy Sinainld ME wasgasonwiiuu I iuana uidasnsaaadli
Sludadiunsit Tav ME maqgmmm‘sﬁﬂuﬁwwwwﬁu 5% ferindifivaiy ME %89
gnsgu (3.182 vs 3.180 KeallgDM) @m ME maagmmmﬁii‘lnﬁlﬂué"wsuas
sedy 5, 10 uar 15% difnoaas Ao 3.182, 3.082 uay 2904 kcal/gDM @@y il
snuilasnnludueusedifeluann v'iﬂ%ﬁmmxﬂa"lniuQm‘smmsmamqﬁummzé’nm‘s
Wy uzusgluens 1 lsignansarinlifldse Taui 16 yaronlseneufivludususeias
dadunslsiseloaiivaar@ens  (Antinutritive  factor) w astublenindu
(Trypsin inhibitor, TI) Sadam3iwai uar Fwddsena (2534) uviWl TI 1Buew 7.0
mg Tl/g uaﬂmﬂi{mmﬁa:ﬁlWﬂﬂﬂu‘lﬁﬁuqaﬁmaaﬂwasmuﬁfé’mﬂu Tounwzmlsle-
#iu  (Methionine) ﬁﬁﬂ‘%mwmémwn‘luﬂmmsqaﬁb (Visitpanich et al, 1985) i
WoawafunudeIn1Ivesln xi’iaﬁﬂ1‘5°lq'flu31usuas1umm‘:qaq:iu dawaldfin ME 29

qﬂsmm‘sﬁma.
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d o J 4 a': 1 Ly

dotindn  ME  aesonswauiiiuiiusussudar seauluhaumananeimidu
@39 tovueen ME wvasludweusy wudn Sewifu 1.370 Kcal/gDM) Ssaunsdl
Idd e fe:

Y = 3226 - 00186X (r = -092, n = 4)
e Y = d1 ME weslufwzuse (kcal/gDM)
X = sgaumslluduzuesluewns (%)

ndumMseend1d sxdunaiuldin dewiud () fdgendt 90 % udnalfiviu
AN NUU U IIVDIAUAT

ME maa‘lufﬁusuﬂsi‘ﬁﬁmnms‘li&muﬁz;immm‘:gmﬁwﬁﬂmzﬁuwﬁa (5, 10
vie 15%) Tiduudsnn (nswil 4, sudmesgaie) leoldgendnifildnnnane
armdudumaduass sactudeldludususy sedy 15% awildn ME dndinnsmansiu
ioudmios (1340 vs 1370 kcal/gDM @wdidu) n1sfl ME vasluduzuszilold
unuflownsgwseduan (5 uag 10%) ﬁﬁwq«i{mmﬁmmmﬁmmﬁa‘lﬂ warnsnoedTud
suilu  Temmwizemlslediy - Flideenemnsguinnidn  uwaveessnouiuililBana
T Biannoudeiudiuduaswdels  Fwhennnldludususrseduge  (15%) sadely
woz TI TugasewnsiiBunaugs Tuangiidumlslofiud Fuflumaldin ME anas ud
otnelshid ME  wedludueuseidleldimuilownsgmsedy 15% Styilndifvetudiild
%'maum‘mﬂﬂaumﬂﬂdﬁm{h‘{wuﬁﬁsxﬁuﬁuq.

d1 ME aasludwzuseiisuinidlunfell ddwnin ME veunda dewam
1Wiow Gan3Swant wazamg (2531) fa 1.370 Woudy 1.938 keal/gDM anudeiy it
mmﬁemnﬂiuﬁ’ansuazﬂﬁa%@ﬂiwdmmﬁﬂ v idewnsianuindules  asinlule
YsrTowi e waruenanitdsosiinaunanarudugadvesnseerilluluduludiesniy
wie wdedelsfieny derien ME wedludususehifsufludawadh (Alfalfa meal)
fadelouarTisausesulndifvaty wuiwn ME wedludhueuspdnindmiss (1370 vs
1.500 kcal/gDM @ua@u; NRC, 1984).
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Table 4. Metabolizable energy (ME) values of pigeon pea lcaves (PPL) at dif-
ferent levels of replacement in basal diet and the estimated values

obtained by linear regression analysis in broiler diets.

Level of PPL in diets ME of diet ME of PPL at single level?
(%) (kcal/g.DM)
0 (basal diet) 3.180 -
3 3.182 3.220
10 3.082 2.200
15 2.904 1.340
x + SD = 2253 + 0941
100 1.370! -

Value from regression method.
ME of ingredient = ME of diet - (% basal diet x ME of basal diet)
% test ingredient in diet

nsgoy1dva g ludusua

asteuldwaslnaugdneg (DM, OM, CP, EE, CF uag NFE) lugasaims
neaasidluthurussunuiiownig i seauane waudasllumsedl 5 hngin astey
1o s lnyuganse anasaunstyszdunsIflud sl s Failoruilosnludh
wzusrdidolugs v'h‘lﬁmmsmaaaﬁnﬁa"luqﬁummzﬁnms‘lﬂuﬁawu&s‘lum'vm 1ndl
audanselunatosidd ezt igunnsdeyidvesbelslugasenigm  (5.6%
CF, mvaii 3) devld 456% '1ummzﬁgmmmsﬁlﬂuﬁ’wzwwmu’v’immsgmwé’u
15% (8.1% CF) teuldivs 20.7% uenni o iNauIna T hidugaivesnsaoeillu
wagds TI ﬁﬁag1u1u53uz@s.

ansteuiduasinaugane uluiueuse dosunudedivwars uazitduns
aapey (an3sii 6) Unngh aspeylganiegedds S liuandeiuanmin Toun e
mstionldues NFE @afldufouniniu (442 vs 44.8% awsey) demdvansdenldan
Fadod® wui Belluludwzues Y ohignanafiei g s ol @dndaau)
dw NFE uaglusiuldilseToaitldwaduns (27-44%) ulsauuazdsoundildiseloel
Yetos (4-9%) eghelsfiam fleRensandenisdenldvesiaquits Wi gevlddnnn
Wos 12%  winiu ﬁ’uquﬁfmsﬁ1‘11Jé"'msuax4'hﬂﬁﬁﬁ‘ludmwawaaawn‘lﬁxﬁa
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Table 5. Digestibility of four experimental diets containing different levels of
pigeon pea leaves (PPL).

PPL substituted to basal diet (%)

0 5 10 15
DM 74.73 71.97 68.32 63.17
OM 76.53 74.20 71.11 66.34
Cp 63.35 58.06 54.35 48.37
EE 80.08 75.01 70.58 65.14
CF 45.57 36.60 36.31 20.74
NFE 8342 83.33 81.70 80.94

Table 6. Digestibility of pigeon pea leaves (PPL) from 2 methods (by dif-

ference and by regression).

Methods
Average
by difference! by regression?
DM 6.76 -445 1.16
OM 15.14 321 9.18
CpP -0.70 8.92 4.11
EE 30.93 24.42 27.68
CF -25.69 -6.06 -15.88
NFE 4425 44 .81 44.53
Digestible nutrient - Nutrient intake from basal diet )
i at test level x % Dig. of nutrient in basal diet

Digestibility of PPL =

5 Nutrient intake from PPL
Linear regression equation (n = 4) of :-

DM ; Y = 7530 - 0.80 X, r = -0.99; EE ; Y = 80.85 - 0.56 X, r = -0.99
OM ;Y = 77.12 - 0.74 X, r = -0.99; CF ; Y = 4428 - 0.50 X, r = -0.90
CP;Y =6272 - 054 X, r = -0.99, NFE ; Y = 8341 - 0.39 X, = -0.58

%q'hﬂd’ﬁ‘szﬁu’hiqaﬁn Toospdudigugiinlvld de 5% VBIGATDIMNT (AN TINAITL  uag
Swdaswnn, 2534) Heilmawldligunsetiiarsonnsldselosit aaldndriuuds
wagonuiuiwizan  ME maa’lué‘huzuﬂzﬁﬁmar;u‘luqua'\m‘:'lﬁsifaé'ami‘n‘hYﬁ 1.500
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kcal/g.air dry ni‘lumﬁqﬂﬂiwm ME fn’iwm‘lm‘;"msuasﬁ"lﬁmﬂm'sﬁﬂm"lun’?«i’f (1.145

kcal/gair dry).
agwan1INaans

. . y : 5 =
fa1f‘im‘:sﬁﬂmmﬂmmmﬂmm1mwm’1u€'hwuas deiiBunaentiutionindu
(Trypsin inhibitor) 13w 70 meg Tllg Wi oifladuiodwau 4 & dwuauns

yweapauuy 4 x 4 Latin square lawadail

L IndwgusriiBunaddunsd (OM), Tusdu (CP), laiiu (EE), doly

(CP) uagsn$lylawmanilaganpin  (NFE) aadiudovagvastaguis (DM) wiiu 877,
24.6, 59, 310 uag 26.1% AUAAL.

leldlud mmm‘lﬂamumwsmwsgwuwﬂ‘u 0-15% Audlriles 4 &

funats wull ﬂmwmem“lﬁﬂﬂ%ﬂmm 1.370 kcal/g.DM (viowinfiu  1.145 kcal/gair

dry) Mo vav‘lﬁmaaha\mmﬂumu . DM 12%, OM 92%, CP 4.1%, EE 277%,

CF ~159% uag NFE 44.5%.
fadnysulazad

AUEREIUA mamauﬂm‘imqmsmmsﬂ‘ﬂﬂm—wa‘sﬁu (TG-ANP) #ivinsasiy

dyun13IvY.
1BNATIO NN

Muls, i, (2529). e TapEe M TIADNEN erde SN, guzﬁ%’uuasﬂnamumaémqmuﬂqmﬁ,
s e WonpeeEed INU AT WY, uaTUg.

RanTivant, quu., Gedal, wead. wedsdaang, yeydes. (2531). el lvevivesi
1B pnUAkaE INELTLA ’mu"‘ﬁnw*nmuﬂdmmmmmml‘iunmuuugmn11'1°i'nflumm1muﬂuﬂnﬁn

) 2. AT 4(2) : 108-121.

ﬁw”ﬁ%iﬂ, g wagdydasend, aydex. (2534). alsdeusniiuenidal 1. Yudwzusglua sl
$lo. 2unuay 7(2) @ 118-133,

foglowe, U luer, @3S, awlos. uaedag, nIai. (2533). ﬂ111%1310%0m‘lué’mmauﬂuuwﬁﬂmﬁu‘lu
pvmdai 1. maadgdrla alineade  quasMNeImT uapdUUANINEA.  TOUMTREPIN
Synns adeR 28, mandal daunwnd uarliean, Wi 103-112. AN HAINNERT, DU

A.O.A.C. (1980). Association of Official Analytical Chemists, 13" ed. Washington, DC., USA.
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waduFaveansdnednddeu lnuumiutu ulsemalng

duvial Bmwions, | wrveen ovde, 2 duns A, 2
uaz Swilrs Seerniia

SUCCESS OF EMBRYO TRANSFER IN PURE BREED DAIRY
CATTLE IN THAILAND

Samphan Singhajan, | Vanda Sujarit, > Samutra Sirive japanda 2
and Chamnean Satayapunt &

ABSTRACT : Superior stock of the donmor is an important factor for the genetic improvement
utilizing embryo transfer technology. Recently purebred cattle has become favorite to the farmer
particulary the Holestien-Fresian.

Therefore, pure breed of Holestien-Fresian, compliments of the Adago Co. to His Majesty
the King, at Nong - Po Dairy Cooperative was selected as a donor. Follicle stimulating homone 40
mg was administered to induce superovulation. Following the artificial insemination, embryo at the
age of 7 days was collected. The collected embryos were 5 excellent, 1 fair and 1 underdeveloped
embryos. Six embryos were transplanted to the warb of recipients. Two recipients were calving at
October 14, 1988, sole calve, birth weight 28 kgs and the another birth at October 24, 1988, female
calve, birth weight 30 kgs.

undade : a‘?unauﬁﬂwﬁ’wnauwﬁwmsmﬁﬂm-sﬁwudmﬁ’)ﬁauﬁa maadend ¥ (Donor) MR
ﬂvuaumwzht%a‘lumwwmné’)aau'lu'lnuuanuaumud’u 1J'nma'uﬁ’uﬂilQﬁumumm‘lé’lﬁmmauh
tauﬂﬂunwuquﬁﬁ’umﬂ 'laumms'lﬂwuﬂaaa‘lnu Wadonw  dediseiansbhage  doeiw  soniiv
Fomeunyany 39145 mﬁﬂumnuwwﬂqmmﬂﬂunﬁuquﬁu

hneihafugndennnlanugloaaledt  Widoudoa 100 wesioud Fadvmuedld $ie I8
Weundeowsrrmaudawsadegiy  woensawsenganlhibandd Wl lawamodnnmnG $a @oald.

ﬁunmwemmuuﬂmmu ﬂ‘UNﬂﬂiﬁ o.43i09 Qﬂﬂlﬂﬂu 12000.

ﬂmwﬂmuwmmam URVINTUNHAIA AT, NFANNA  10900.

Artificial Insemination Research Center Ratchaburi, Bang-ga-dee, Muang District, Pratumtani
12000.

Faculty of Veterinary Medicine, Kasetsart University, Bangkok 10900.
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ldfsodlas Follicle Stimulating Hormone ihmu 40 un. prduliin el umnanden
AINAHDULA mmsamﬁuqﬂaauﬂu 7 Yu dlefuit 20 wnvwn 2531 Tognsoudmam 7 & Sgeam
fde 5 @ amawisld 1 um:'lnmeu 1 & dashnliusiusman 6 # Twendates 2 & d%y
WInd :maﬂamamﬁummma‘i‘um 14 qanau 2531 fwtrusnia 28 Alandu uzwé’ﬁ’Mwnanﬁ'iwaﬂaaaqﬂ
dloYudl 24 aanau 2531 iwendiy Hwinusnda 30 Alandu.

NN

mufnmimaismsinig  dwsedanislunmsSulyawufdad Wiy
wandada Sgedinld @ mawduiion vilvenuseldweu fldinnndinaweaiu e
praed A duusidugiiady Fenafierahuiusivu faasevswufldunnaiund
Und@iiuiisfe aseneshndadeu  Tavenduvdnmadiee fe silikiduginsenlvnfor
v Was udmduWuideiadonnweRufie Safuddeuudinludeshnlifuded
weifofiwu 166 ‘5‘ﬁm‘s@“1’aﬂthqmzﬁﬂﬁlﬁqﬂﬁﬁ'&'ﬂumzmeﬁuqﬂs‘suﬁe‘iﬂ%awawé’?
Toumwigainada I nsede «‘a’ia1Jﬂﬁ‘lﬁgnsﬂua’ﬂasé’nszﬁmm‘lﬁgn‘lﬁmwué’ﬂuﬂwﬁa
Saudaeldudnnsibisdududou  udlumalftiasuiudedsined auagTinmsiisanuieee
Uszaumaduse  ludlsemelngldinmsfnuuaznesssinisiwnddeululauagnszie
Fuedl we2524  aufaiagifu Unngiflasaunrnaeavesinfifiasnanaurhng
souududslouiidaunsan 1 &1 uezdaissnnnsiednddeudauasdiseuuudilng
fafasnasy 18 & szviuld i bithedunaduSavindinos.

o/ :l’ § o - ' Y (] : o

Fuiusemsiiahasnunmaii auaeSmsdiendaseulnndu ey
o ' Y S i &

umawdadad  Tesmwgaisdslauuiafiunandaligetiuluouna.

91nvaluaziinImaany

dasnanos : TaunWuflsadlail Widuu (Holstein Fresian) Wufud, oy
g 3 T wmelfgrudas 1 & dwoau 1 @ dluledld (Donon). Taesu
(Recipients) iilulnloadlal Widou @ea 75 nlofigud vesmndngudiTunswduiion
Ay dwau 6 @ egilszana 3-10 1 nelvignuuda.

Tradou - TEnuarliss, wimayensziles, AuSwud wiuiuges wia 12
- 1 1 o 'll « L A °"
x 15 wes Seau  wdazwesillgdwilsedy fiduminneens saswg Msaudn

o 0" b d Wd
Wassdaianinldnseilaslvau.
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waduSsvesnadhosndson lausiufuiiuiunelng

awnsdal : ewnsweuiluvghda wezdudilve damenniduldenives
dvinseid wuedlw illsdudseunas 15 wefiwud.

aosluu : 14 Follicle Stimulating Hormone  defimaneeulddussgns
. ’ :d .
(Porcine) #oluitiSunin FSH-P uag Prostaglandin F, (PGF, ; Lutalyse, Upjohn).

gilnsailunsduesfiudisou : Cervix dilator @urigudnans 0.5 .
872 50 %fy.; Rushch Foley catheter no. 18 #1 67.4 9. Yawviean Cuff 4.8 .
(ﬁg‘lﬁ%‘fwhunhaaﬂ 4 3 et undedwiuduvielinon vaidheen;  Three-way
plastic connector; 3 Artery forcepts; Syringe YU 1 a. 1 ou, wum 5, 10, 20
wag S0 wa. eEway 2 Su; Wwwed 18 wilslwa; nwuENAIUIA 500 wa. 2 du; iy
wed 18 wikdlwa; NILUNANAUIA 500 wa. 2 du; N Phosphate-buffered saline
(PBS) #i¥duwey 2% Fetal calf serum (FCS) (PBS + 2% FCS); vaniia
Xylocaine HCl 2%; theiudle Dettol uozsmlffue; weslefivdad; nislns uavqelle
wand@ad 1S undiow.

qilnsailupisasrann  wazilszdluqanwdidou  : vineagadidon
(Ministraw) Idvwasawand@afufuti ndondufiosuududeanin 025 wa. doifudy
we¥ 16 Uawda waznszueniieupueiindu vuwe 1 wa; tienifldlseiRuganw
waifudidauraurnfie PBS + 20% FCS; ndeslulnsawailodlny (Sterio micro-

scope).

gunsalunsdudnddou  : Cassou Al gun; Sterile plastic sheath;
vioaawadanuua 0.25 wa.

58ms : wisaleldanliadsaeveoes  uarldlad luazladFudlitiude
wWonfumurssuend Guie FSH-P Tuledilwiuil 11 wdndudeluaua 6, 5,
4, 3, 2 un. Suae 2 ad igh-fu uw 5 Yu fa PGF,, Tvudladili 25 an. was
fia FSH-P w2y 72 9.

anamaiiudatuer 2 aSe -l N’dmﬁuﬁﬂﬁ’ﬂﬁﬁ’)ﬂﬁ’]&éﬂuﬂm'ﬁdﬁﬁiﬁﬂ
guamwed 2 ada vefusheavdsana 12 su. Teold 2, 2 16 Tumswauadal 1
wag 2 Auaei.

o . & ) i o . & ¥
AsAasudigay : eautasanitues Jillella (1983) Fallduaauena ol :

1 Ia@ Iidnae etiany 'Mmgjwﬁ"lqaﬂiwwﬂwﬁuﬁﬂﬁ’au o nudzanlums
arafuddeou. v'hmwasmem‘%nmﬁuv\’”nmsasmeﬁ'mﬁ1:11*!31;%@)‘1761%1&@1 a¥1 feo
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%1 (Xylocaine hydrochloride) 2% ihaleslunseandunds avendruidnudldidenda
dapmslilynlifusale.

Fayalroanandeannaminiduue duiSunueeidagdion (Corpora lutea) it
$alaiuginzang 18 Cervix dilator sy wnauean @@ Catheter #il stilette anwlu
whllistlnuagniiazang Tevlefofidrwiunnsminghy  fievane  Catheter  S4lnd
USew Bifurcation ud3@9 Stilette oaniszua 5-10 afu. mm‘tv’uﬁun'h‘lﬂamq el
tlawves Catheter zfaﬂ"lﬂmuﬁnumwmﬂﬂuﬂqnﬂﬁaaa Inszvenfiaenfiaaudin  Cuff
ilsgunen 10-15 wa. %«ifdﬁumjﬁumuwmm‘ﬂnuﬂgﬂ Wlowds Catheter ‘lﬁarjﬁuﬁ Cuff
sraguinaududuvesiinuagn ntude Stilette son e wdevilsvesvietiuuda-aen
@0y Three-way plastic Connector anfudeawvasvieriwudfu  Catheter
Paswaiatinneen 1815 lunszuonais auta 500 wa. ﬁiwaazjuuduuazﬂmmia‘ldtﬂﬁ
Fuaainediedeu (Syphon dipping) Ydameeananavietiwtireu uulifuadeude
WAy Catheter ﬁaﬁ’wmsﬂﬂﬂmgm’hq Uszanms 20-50 wa. weugdidentiudded
alusdaamavinoedesdouldiinumgnasiiidsdafudseuunezuudinu  Uterotubal
junction (U.T.J.) Pdnstiesuitlndiu Three-way plastic Connector @3y Artery
forcep Whineagdavan-sen  aansEUENAN ﬂﬁauftwm"lﬁlmnﬂ'mazaanmn’ﬂﬂmgn
niui{ﬂmuq ads Ainenyszanae 500 wa. smiuildesaueensin Cuff @1 Catheter
sanaINtinuagn Vududfusa 2 Tnuagn ﬁam%wwnm‘:*ﬂ'rwﬁwa&"aauaanmﬂmgﬂ
udlderfduzdiuagnuasRaPGF,  Whndw.

asavnsazilsedivganwdoon : finnsruenasiidiendrafudseu
uingang Nefalugaungioniseunas 30 uadide 1 dhlua vhndnindmuuoenti
waetesanas 100 A, BATINTEUBNAILE mutiatinenldandsadefidnanely
Iiendafiudisen Sansrvananainasaudamadunudsedei luaamdrseusn
awdvadoudarly swom 3 efs dondesawmledlnUfdevens 10-20 wih idlewy
Foounduendsowdiu i luaudsadediiien PBS + 20% FCS oy.

asibeduqann - geddeulddladwqu  sinluasandendesganssaiiid
wgy 100-200 11 aw3Answes Linder and Wright (1983) auisnauniwdigonsen

W 4 szaufeo :

(1) qeuawa@ded  (Exccllent) loun Feeudifidnuaignan  Blastomere
Snuarddiudue (2) qua @ (Good) uri #ideudill Blastomere tussnuudnioy
s lirouiane (3) qauawweld (Fair) ldud hooudiil Blastomere Husenuuilu
g9 funagaddely (4) auawiad (Poor) ldun #wouiidl Blastomere fusnunduam
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wadSevesnat ol ngveun Tauuiufuiluhundlng

i nawaddel vurevsuwedsuutadiinn figein (Vesicle) $1uamann uedsdl
8wy Viable appearing cinbryo mass 4. sseufidrufulddauiuiiunguauszoy

msaSeAvlavesiigeuvas Linder and Wright (1983) Fail

'
@ ' I

@douNNsLuENIRTYATIAIND WY Faveufidraufiuldanlnd s swduiug
wdr 7 azﬂmws Morula, Compact morula uag Underdeveloped cmbryolﬂa
Uszfugaawdsouudufiudigoulilusiien PBS + 20% FCS aunegsesnliun

Tad5udaly.

mafiudaya asrvdnmasiad v wardeadail a'im'auﬂa%ﬂagxﬁuuﬁ
Soluiarindu Suidafiudson  (naed 1, Suouucsgawiiseufidufull
(@i 2), Bansuinndafiusaseudivandufiu, sppgnaniiingnudasenmaiiuda
wisndigrafiuddeu.

Table 1. Reproductive tract of donor.
Ovary Before superovulation After superovulation Before flushing
Size (cm) 40 x 25 x 1.5 50 x 40 x 35 60 x 40 x 35
Right
Number of follicle - 6 Corpora lutea = 6
; Size (cm) 30 x 20 x 1.5 70 x 50 x 40 80 x 50 x 40
Left :
Number of follicle 1 8 corpora lutea = 8
Table 2. Quality and assessment of embryo.
Quality
Stage Total
Excellent Good Fair Poor

Unfertilized egg
Morula
Compact Morula

| W N
|

—

i

N AN -

Total
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Table 3. Result of embryonic transfer in crossbred dairy cows in Ratchaburi
province.

Name of recipients Quality of embryo Pregnancy diagnosis
DOG-KOON Compact morula Fair Non pregnant
PEN-SO-PA Compact morula Excellent Non pregnant
SRI-NUAN Morula Excellent Non pregnant
PO-TONG Compact morula Excellent Pregnant
GOR-RA-GA-DA Compact morula Excellent Non pregnant
KANG-LEG Morula Excellent Pregnant

asenerndldeu lae it sfaonssy @idausty 7 Tu wam 6 @ Wlldw
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da9ana. nﬁqmaﬂwmﬁﬁnﬁﬁﬁqdauaqmﬁﬁu Cassou Al gun uagduedn  Sterile
plastic sheath udfuée Plastic bag v10n# Inszaudrszdavdnaindesnnaald
dzom Wildwldfledianeasnaan dom AL gun #ifl Plastic bag vnajudndi i Tudis
ihnuagnudIda Plastic bag unmhmé’a’av&’v‘inﬁa‘lﬁ Al gun vgq Plastic bag udden
Al gun vhuﬂwﬂuﬂqmq}'ﬂﬂmuﬂﬂmgﬂﬂwqﬁ'ﬁﬂa‘fﬂa&;aﬁuuaq doalshiddnilganindive
v‘h‘lﬁ'uﬁ’aﬁﬂ‘lﬁgnéauaﬁoag‘luﬁﬁnwwau usids AL gun e8n.

anansamiadluladidy  asrewemsnivdavesladifudinltidvesdaidng
warliudafiguds & winliuaasenmaiiudadonusuenahilsznnn 50-60 Su wis
J @ . o L9 A
PNeeAINABULIINMIATITTRIIAIA e TIIMIMSHIER  (asen 3).
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nmstlvawfUflideiiuedoddglunsdrufivddenldunwietey (Donaldson, 1984;
Shelton et al, 1979; Wilmut, 1980) uazmitivseidagiivlaeiBadwirumananmin
fionanaaundould (Baker and Jillilla, 1978; Donaldson, 1984) & Lindscllet al.
(1985)  swawimstiviwuseilagiivululadillasnsadwunnsmineeiosni
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W wuasgiuaas Linda and Wright (1983) ﬂﬂnﬂ’hé‘\'*aiiau%uﬁ 7 Aoy 6
) uorlwawliin | Wes @samu Bakes and Jillella (1978) Senwamidiseudidra
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HOW TO SOLVE POLLUTION PROBLEM IN PIG FARM
Wandee Jearcharearn !

Abstract : Currently, environmental problem from pig farm are increasing tremendously such as
. waste water, infectious disease, disease carriers, noxious gas and unpleasant odour. The major
causes of these pollution can be divided into : (1) feces and feed residues as solid portion (2)
urine and farm-cleaned water as liquid portion.

In order to improve these problems, there are many posibility as followed : (1) appropriate
housing management (2) flooring system (3) suitable pig waste collection and treatment (4) utiliza-
tion of pig feces as animal and fish feed, cultivate house fly larva for pig or fish diets, fertilizer
and biogas production.
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T aedendainna, essnyasenaad, wwdinendodoslwi, 50002

Department of Animal Husbandry, Faculty of Agriculture, Chiang Mai University, Chiang Mai,
50002.
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(1) i wdeiwReuanyvesennanaenidsgns  (2)  hidendumdulu
nengns (3) aatfgniBesgnivudy (4) aashumsvasiulusen (5) Vs itldl

meoluniu (6) Usewdaussaulunmsdenen (7) nawaseldendidesfldsesiunenin
Tivihijpdwmiuns1aa.

ﬂ1s§’ﬂsﬁummsﬁaﬁsﬁﬁmnﬂw%mqnmasm'sﬁﬁ'ﬂ

Fnrunusarvuioyessnnnvhin mstinyagnseeninsesunuyaliiie
winya feneTideiufwdldussruan Tavdatindideuusanng  vieldasananeya
aanli ”iﬂuﬁ’q'lﬂs1»1‘:zmuy,amsa‘|m§mﬂ‘sw”utu 1.5-4 nlefiwud ndmfie aNuLNIe
10 ¥, 5WAI80 10 %y, wazaNENTIREAuudar 1 v, WiRuaudn 1.5 aw. 38
mstneldfunsdsuuiuugen  dwfudndivileide  nnldinlesininadhaay BN
Hunssendaussnuay  wideddindsadonmuns uazdeseanuuulsaulouivunydude
AsReRunTasdnInai ﬁezﬂummmuﬁﬁauﬁwg« foulaudnelsemafiussauiina
UNS.
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vanya : ilumsdduyaliuennan uuuiigdediufutaguszdediunaioyaly

Wiselowii  wiadesmsmidanausnyagaviniu  fnsaledad (2533) uaensuedal
(2534) Merwrmlife euuiewnyaitldfuegludeyiiude

n. stuuloanaznay uarioms : 'lmwmwamﬁumﬂmiumtjﬁamnamaué&
Wutieda uﬂauﬂﬂwmwmsy’lﬁmaquﬂmﬂmﬂauaauiﬁum Fnagnouil lennuteuaiiv
iju d’mﬁsﬂumaqmmw‘lmmauam Saflnowsjuaz Suannagquws wag Sulaivantiox
ludgheniasgaduya uaszﬂuaan@mﬂﬁuﬂmqmm‘lé‘ﬂ Wi lduasdzanadu
dransatindulflslunwiu maﬂaauaadumqmnmmn"lﬁ

~. swuvowdinuazdoids :  ussvuederfuiminfdleoyadiueduunt
vo 2-3 Yo aasefufaidelidnanetu dadsszenanitdawly 2 dousn uarlu
el 3 fifeerdlguawdduann Aodnwiudeis Saviueigdule dhoiuiud
! ﬁmwauuaummumum“lﬁqmmwmﬁmﬁu syuvilaaanudnilsnldts 90 wed-
i uiidoduite doddiflofinn uaedgpnndumiunniedl 1 way 2 vhlugns
100 &1 doemsiuil 320 aaes.

. swvudwiinuazions spuvidouan 2 veusnuufludandin iWloon
AoflWlovas uadosmuduiors dosinezratiuseunda wieldiaduyadeasldfuuy
dadeade  dunsatinfadhnwnsuanlsyseloaild  wardunseaanwdmiinadld 60
wedwud dahiugns 100 & Fosnniufivseana 250 a3aams.

asrdaveuduanwidugns Gebhardt and Anderson (1968) 1deanuiing
f'iﬁ'mamauuamﬁ'uaumﬂw'ﬁmémﬂn‘iﬁ'ﬂ“}’ 2 qUIUMIA

WNUMA 1 (anary treatment) si‘Jum‘swmmuamﬁmmmamﬂum‘im
wivifuvewds Fedivawdt Fidiwiigenie nmldepvaudulusaniuluuvidauioits
utiewn  udifsldenaznen  Udesdufifiuveuvaneaniy dmﬁxmaan%mummwﬁe
tsganee 50 wedwud  axgatinlidevdany ToouuaiiSeiihildoandiou  Tudila
(Digester) Mamlszanas 30-40 Fu 1u1zm1wmm‘muunihuﬂszﬂaﬂumuaan‘lﬁ
flu Sunddaslsenmasd hisesdawddiw (Stabilized) uﬂﬂm”lﬁuﬁaﬁm%’ummﬂuqu
goltl  Tuwspinsdesludda sriifafimudedu  68-85 ulodaud Fandnnan
dasatinlleenuuumsifaiimwis s Tostidely.

3 'Y P .
wuumsfi 2 (Secondary treatment) ifiumsSanmsfiuveumnaafignidesonn
el 1 ieluseivh il Toslihnntige Sdvaneiidufufe :
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f. Intermittent Sand Filtration Tesnsldnsofidleudn 2.5-4 va s
1] ﬁu - J’” & J
aWuvsunadaslifilszana 3-4 fi7 Un@d 19 tRuar 1-2 a%e arldueswaaiflania
- o ¥ o : &
Wy e ninieduliflggeeenld  Fannsnsesuuildesendeituiindg,

¥. Contact Bed Toeldenswaws avne 1dud nsie, niw, udineile dwday
silafauin 05 f¢ 3 fi7 wermudnuesdudeg Tufuln 4-6 Wa Auwes
a2 (Sewage) Mlswainaznauiildonvnumsusnuds 1-2 42l vewdefiviossan
aznoudwey Teedudiuneg  fuwindeuania  wiw 'ﬂammﬂumnﬁmﬁﬁ’nazjﬁw
uenunid  enveedlswaslilsTnda (Protozoa)  dufludrdaedunifenadernanses
vawq  shluwdr  veuvaniinsesldduddemearaduiusendiuuldday  Snindild
sandufvzgninhflgdely msmmuvm‘fmwuq n¥1  wuihdunsousnveadeld 90
wofaud  uarldwu ilaivnin.

A. Trickling filtcrs Tewodudnwiloandiou  dnsaneznoulaefudng nn
U3 “a vum 1-3 fia hnmldevveunan uﬂﬂu%u"h.ﬂummﬂiﬂwawwrrzﬁﬂﬁnq
J0Uq Yoty Wlnsenuihubng  wazanusiveniiu %mﬂunwmuaanﬁmunﬂw’hﬂu
vouvaIdw tinedkesnisennafidi AR dwineeil 2 ode diideSimudanudzena
Tuavpuwa RN,

3. Activated Sludge 1funnfveendauluey (Solid) ielvyAunidwani
doanseandiou et hiAMlumsdaedunidans Tﬂuﬂ"uﬂq'fmsaamuua“ls’ia'm'\ﬂnh'lﬂ ud
falvmnaeneuunvesudwanty ot hiweevdoijpfld  dauveuvaafisnuinl il
anagnaudnads dwveuvaduldldnasiuaindelsn danseti i Adluwdulden.

s unsldvesderingnsltiudseloet  Duuamefidulldwaouuamg
1dur

(D) alsyagnafiuemsdal  yagnswoeiu-qu  ideanuaauieudaned
Tisulanndulennn 22 nlodaud (fuln, 2522) & Diggs, Baker and James
(1965)  wuriwagnstianuuneunie  wisndwaautuduelazBuamunseldiii
osgnsyuld 15 nlefimud Tewlivhlkdussnawniandaanawdetnde aswinyagns
fuiagivewnidatafiody wu dmlwa ludnevieeendiou (Anacrobic) unm
atnadeoy 5 Yu s’i‘luanhn%a"i‘sﬂuaxﬁﬁ'ﬂn?iu‘luyaqm"lﬁ’a‘ﬁwﬁa yagniviindendm
dwnseldmeuniensiasignawufld  2/3 Taghivineussanwiuwu fuessignudy
11 (Marrs, Campbell, Featgeratone and Noland, 1978).

MNMINeERsEe  wWorgUnsiwagnsuldideeda fdluaned 1 Seemshald
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wramenausladguantwluwriugns

awnseldidlusedy  10-30 alefiaud  Tuewns mwﬂq'{gaqn‘:ﬁwﬁu'1mﬂuatjﬁ’u
AauA M InYugvIyagnIU.

Table 1. The level of pig feces in Animal Feed. !

The level of pig feces Average feed
Animals intake per year (Kg)
percent Kg.
Dairy cattle 10 511 5110
Beef 30 1341 4380
Fattening cattle 20 510 2550
Growing cattle 15 329 2190
Gilt 25 228 913
Growing pig 15 110 730

! FAO Animal Production and Health Paper (1980)

(2) ﬂ1*5'16‘3331qm‘luﬂ'1‘smwwuawwm’iwﬁa‘li’sﬂmwmmﬂi

uuanumu‘luﬂw%mﬁmuﬂtumwﬁqémﬁamnﬁﬁumm‘émejm Toun wigwhSugns
fifmsidayagnalidve uazjmn]uumanmswuﬁuasailumm:ﬁaﬁzjwaquuaﬁu M3
wnwuauuunﬁumﬂuazjﬂﬂ'ﬂa"lﬂﬁnﬂuuwm’iﬂmu‘lummsz‘hﬂwnﬂuuuwm“lumsmm
qaﬂnmnsmuqumuauuuanumu"luﬂﬁumnqnu‘lﬂ.

unavisdutant  wemiddna  (2532) Wunei 1o uazjmms;iluuaﬁﬂ
ﬂ”nu%um Tuneuzaz 10 nn. mnuuazjﬂﬂﬁmﬁummus yagninsviulsean 2-
3 i u1‘lﬂmﬁamu°lu‘iimaumﬁhn lignudwaaviionu mzazvihyagnsuanie
wnpiull  lnanlsana 4 W mﬂuummuummmwwmauuum’;’uaanmﬂy‘a'
'imm"umqmz‘lﬂn\s‘lﬁnmquﬁﬂﬂﬂnuaeum v euuasuszseu lalusufudiduaneuy
uummum;lﬂ's%‘uuuaan umuauuummﬁuvn"lvﬂﬂﬁwu1u5’msaad’wmsuma‘luaau
FaBunauvueuunasiuiildnyada 10 nn. swldmeuuuasiuda 1.89 nn. Anufiusin
winuks 047 an. @ifluesfilseney 75 weSiaud Saquitunde 25 nlefiaud)
dvduesefiseneumslnruzvasvuanuuas Suthiueny fawau 8.5, ls@u
4513, iy 14.52, @oly 5.9, uazh 16.09 nloSiwud. wenoniidnmerluiisuiiude
fluaafisznouueslisdulunuauunasiuualu muaq‘lu‘smmje‘lnﬁmuaﬂuﬂmﬂu
3ginezaunsatinunidnaunuuvds lsduluennsdaTld.
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(3) nldyagasdvatan i (2531) Téndndamainyagnaluley
sglowt Tumsifiuewnslade Uanegldilsylowitanyagnild 3 mafe -

n. ldyagnaduemsanldlevass  Taedndudryagnsioaiiuermaandi
aunwhigiin  uleilsedululasoueggefon  uidwulvgdneeliuTasoud ol
atiga Qaﬂm‘lummmumﬂa’fﬂ:ﬂuwamqmm

v. dyagnsdaunldaausiie Widamouuunsiu ufSaimueudasuayaty
wldluvietn swihldladSvensiidiguawaan  (uanseSant uaeiddna, 2532).

f. yagnsgnldlunisindouduiavesuwasaou  (Plankton) warevnIsysus@iu
voan  Sufluewnsvealadndontia.

Wsdhen  Feedyagnashidlusean Tunsdiiiliidessnongnsuutiotan 1
3 Qo

-~
nfio

1. shwagnsudaBedaliTiseliinge  wieenaeeldlusiwideldidudusaiderii
us

2. 11waqm"lﬂazmm{mﬁ’aaw‘lﬁﬁ;ﬁﬁ"aﬂa

3. 51@ﬂ8ﬂ?jns‘lm1ﬂfzﬁﬁauaaa'liﬂuua‘lﬂumaqammﬁ'lﬁ mMIvedyagnInniu
wieathales 5 afdediaviaelvined myzyedailamnlsenoumiveugs dwlumanda
9IMNITIINYIA.

ﬁuuwmﬂa1mm1:¢ﬁuﬁw’1«f!&naqﬂmmaﬂa Uaflaseetandan  deansonu
Aednmwinfieandudlde ﬂwmiﬂummmmqn‘muuaﬂmuummmmmqﬂ: 100
#  vuRufimiheenioawue 1 % g a lsfiaunsmitsfleduu danlians
mowdwiull as¥nunmnudeenatsdauiesesiusin pH #ifindiu uarSunelnaue
fivan1d%y  Fareedesuiiudodiornudurng  mai iy,

@) asldyegauiules  unsnuasiinsiwedatunldhiuijprend v
iy  ToufumsusesSiniplnssaivesdiu - Seeefiduduasiiunandelfurids
§aaw’1&ﬂu3ﬂdwq i 19y a“mmmw%ayaum“aﬁ‘:uagiﬁun'mﬁuazawmya'iuvh%u N3l
youa luususngfiRadasnisTamn wiglu Tasou ifanin 1114 1d5 wiedlySuiiudiu
Usenaud iy ﬁaﬂmﬂ%‘ummflumsﬁﬂﬂu5\3%‘l#wawﬁnmnm’mawﬁqﬁ'hiﬁgﬁu {iag
uﬁaamsmw 5-15 nlefigud wimiu  maliyavedawlvefion]s Flvioetes  uelw
viounda.

(5)  miyagasnlflunswdaiiadiaaw fadowiufefifesnns
tovdatvasilsenouvesdedlidia wazenBuniddreg  Sudsenavhidrom$lulaase,
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wwanmaudladyvsanludiugna

iaglad, (Cellulosc) wagTshu vesnenandin  fluwoniidaniveuseslslasowitiu
dwlvg) fadiawiiufandusewing Smu (Methane) mSuenlaoeanled (Carbon-
dioxide), uimsiau (Nitrogen), anfueuluuenled (Carbon monoxide), uarlglanau
FalWd (Hydrogen sulfide) Tudandaudne fiu wilfaiinuannndn 50 wefiud
wpnBnafahovme «mnum‘nﬁﬂﬁwﬂvmwn'{lummummﬁn"luamwmmaﬂ%w Ay
‘lo’(qmwﬂnuazmwéuﬁmmsﬁu Tooutsoenilu 3 duaou @e AnweuIBUNIHININ
wuEnasuumMIlelasladd  (Hydrolysis) '1uqhqusnmz‘lﬁﬂmaziﬂuuasnm‘hmu
Fegnuoulnogduvid viAansedunddnannsneeddn (Acetic acid) wnfige warlu
qhaqﬂ7|mﬂ‘se\as%nwﬂnvauamd’lﬂﬂmmﬂuﬁ'wqii‘lmuuazﬂﬁuau'lﬂaan‘lqié fadudneq
FrioliAeuuunniviin Tguuglifimnednlszanes 35°C, pH Usgunas 6.5-7.2 M
Braerldnalssanas 15-60 Jundenniyagnsldadhl (widnwn, 2531 aeiSaud,
2531) zhmmﬂuuumamaﬁw%mw Toudaliilszneudie 3 dwufe veduyavdererin
Wiuya, vewiin, uaziiedu Tﬂmﬂuumlmuawunhﬂﬁ)qnummsﬂ%’w § 2 wuufe :

1. wuuWnd (Fixed dome) Faildnuarnisnavdoyldfu dudisnfuiad
anuasziiulay ('m'lavl'iziﬂ?fu’imﬁ uayvuso, 2534).

2. uuy  Plug-flow-type Yefngdmwituiiuduuuuvesn VeI IILUeY
dafaginwunalney Fsataduiedunsandafalwldunwed wmiunwdanssud
InA aﬂumwamamnwnﬂu‘sﬂmaamauui'iwNmnunuuiﬂ duuuvasialdin
wand@n#idunin  Red-Mud-Plastic ﬂqm\aaﬂmmmwammﬁa"lvﬂsﬂuﬁﬁmﬁuﬁw
(Hohlfeld and Sasse, 1985; Sasse, Kellner and Kimaro, 1991).

atnalafiaunnsadhstefadinvwiReldusr luatianyagns szdosiimyasnulu
svozusnAouanegs pagdisline e denaneuauasndusiani dahdudiwleli  uenan
Ty Suidosgnivunalvedadiyagnaduauann %qﬁw‘hjﬁmnﬂmwwwaﬁwnﬂﬁmﬂ
wanmzdodmwiIndon s u:u'mwuwazfmmmm‘lunaﬁwﬁamwuﬂua@wmum‘:mm
uﬁ’wqmatﬂuzimweummaﬂmaaf\mmwaﬁu Fofidosidimade  lumsdanseialyl.

Swdutsrloativesfadnwiu mm‘mmm’lq‘{ﬂ'w"lmmmm#anwmm'm%au
Sundesoudifeldlufanssudie anoaanlslumsndanszudlninld (ﬁauaﬂ\ﬂmﬂ‘ﬁ
1) fMagnw 1 anmﬂﬁmmumﬂhu%’aunﬁummz%ammmﬂmu'ln 0.64 nn. LU
faedy 050 nn. Foughiadufe 075 an. uasieurinsldlddh 40 Jad uw
8 dhlua (ysyaawd, 2532).
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Figure 1. The utilization of biogas.
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myﬂﬂﬂ‘:ﬁu&mﬁ’uﬂﬁﬂwﬁq
T@m“lﬁﬁ’mmﬂmaﬁmﬁa“h}’aﬂummﬂﬁ

moedty Gosml | uaz 3Fos anRed ?

ENRICHED PROTEIN CASSAVA BY GLUTAMIC MOTHER
LIQUID IN CATTLE DIETS

Therdchai Vearasilp | and Vichien Mahavijid 2

ABSTRACT : Sixteen male White Lumpun cattle were devided into 4 groups and fed mixed
ground cassava chip and Glutamic Mother Liquid (GML) at ratio 2.0:1, 2.5:1, 3.0:1 and 3.5:1. The
results indicated that the highest feed intake obtained from the cattle fed mixed ground cassava
chip and GML at ratio 3.9:1. Thus, the ratio 3.5:1 was used to substitute maize at levels of 0, 50,
75 and 100% in concentrate diet. It was found that average daily gain were 794% 865%, 778" and
695 g/d/h respectively. The cost of feed and cost per weight gain decreased as the level of mixed
ground cassava and GML increased. There was no difference in carcass quality. Feed intake and
cost per weight gain were lower in the cattle age less than 2.5 years old than those of the cattle
age more than 2.5 years old but average daily weight gain and carcass quality were similar.

undage : i aduuananianosgaludandm 2:1, 251, 30:1 wag 3.5 Wneadn
dpsleandpusmon 16 & fudedu 4 ndu Uegh }ﬂmmaﬁuﬁuhﬂwﬁuﬂuuaumﬁwmm«wa‘h«
dandu 3.5:1 ldgega (P<0.05) worliudnpmdaduuenmninasegdludandi 3.5:1 finaunudnilna
weluaedy 0, 50, 75 way 100% Yngh Tmadgpdnla 7947 865", 778" uar 695° /T aw
U warwuI  TEWMTINN (U /Hn.) uam\’m]ummamiaﬁwﬁn&’uﬁn‘iuﬂmmﬂammé’ﬂﬂdmmmﬂ11117
ﬁuﬁwﬂxwé’qdunmauﬁmwmammaunuﬁnlmﬁzﬁnﬁu Tamenpampnguiinasnmannladifioain Tnfisiewn
At 25 3 wﬁ*lﬁmmﬂ'wﬁummmasﬁunummﬁaé’mmmsgm'h'laﬁmqﬁmmh 25 0 (P < 001) udll
Farnnaigdylawaeaon mannlndifiveii.

M dRINe, AluuNNaINEas, uwInonduBoslvei, WBoslnsi 50002

ARG, AMBINBAT, IINNAUNYAITNERT, AJUNNY 10903

Department of Animal Husbandry, Faculty of Agriculture, Chiang Mai University, Chiang Mai
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YailatdnilseneuveslisAusiuegan mm"lﬂmﬂq?u1mnmqmﬂumm‘:aaﬁﬂ‘szmwmm
faladnfa. e‘htjmqumau"unﬂm':tmﬂunuuudﬁﬂsmwﬁmuwmnuﬁ'z msldiann
mqﬁmﬂuuﬂm’iﬂwuwﬁﬂuuuz’hﬂsvma 3 ierfiudnuuamanitslunmsldifiuenada’

X

iR,

gilnvaiuazIBn1Imansd

: o H z -

Asdnui nsgrfin fudesdainaass  andvdaiuna AuEINYAIAERS
= m , : o

yranedududlwl Jesuiseanilu 3 AINe@ad aadalis

pIsNAavIn 1 asdnunsasduimunzauvesiiudsniudu uandai nne ey sd

Finadat3unaermsnnu lduasla.

Ho imaapuazNUAIMAaDY ¢ Invndmumadiuau 16 @ mqmﬁ'u
2 11 Teufdwninmds 136 an. Judendulneamilu 4 ndu ANUUNL AINARB UGN
@ooa (Completely Randomized Design : CRD) TaulinlaSua s naasIn a1 TN
# 1 ueeiudazngudl 4 ah.
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2INAADY : z‘:’uﬁwﬂewﬁ'«ﬂuumﬁuﬁ"mmmgﬂﬂus‘J'M'whud'Nq fiu 4
gy awenssil 1 Tesilnntihana UaTHITIRIIUNANDIN I lﬂali’luumiquimq uagiy
arninfu - Wifuevsnenasduemeswuidud  voednduuue 10-16 §a iilean
msgcytaummnﬁmmmﬂmmﬂm\'uuudu Suilannnnwg@nssumsiuenameuaes
Taneaes  wazidoaanuulstuduiionnvnerubidivauelududmsersuvas
Tneugdrsg anemIwn.

AIANIT : ﬁauﬁwﬁﬂm%gtmmﬂam nsfuanmwianaassddineBuiu
Finamaaes TaotiqlafoneundeduTsdounasedusenneaowfianonidiens  aasedu
fdawsnineneuenuaemelu et swduemavenuiiunm 45 Su wioudelw
haflu AD’E TeeRiahlé@nts devnmiulwinléfuemmessaiiuna 14 Ju il
ineBuiuenameans (Preliminary period) ﬁauﬁwﬁiuﬁuﬁm‘igaﬂ?mmm':ﬁumm‘:
udngaiialuudariu (Daily feed intake) funan 56 Ju Tavlvownswenuwdeuduans
YU 8:30 uuar 14:30 u. vemniu leviidadiuvssevnidu 60 nlof-iwud uax
Iy 40 nediTud  vesswuauenIeue  warhWlel@uenineueilseuna
28 wefiwud aquitsderiwind Tnudars.

Table 1. Feed composition of mixed ground cassava chip and GML (Cassavi)

at different ratio (fresh weight basis).

Ground cassava chip : GML

Items (Cassavi)
2:1 2.5:1 3:1 2.3:1
Mixed ground cassava chip-GML 96 96 96 96
Molasses 2 2 2 2
Mixed minerals 2 2 2 2

AINAasIn 2 faunslddudnlenduduvenduniininnaysanaunudninalu

1 .4 J‘
seaudee  Aulumslsifiuamnsyulniie.

da inenvuasunun 1 mManay : Wi nduganimenssd 1 N dulaneses
Imignaiaiisanlanaaosedy  Taonamunsneasauuy  Factorial Experiment in
Completely Randomized Design wua 4 x 2 39 2 fade ldun :
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Taduit 1 ssﬁums’h’fﬁmwaumaaﬁuﬁwﬂwﬁast‘luUﬂwauﬁlwmf\mq‘mﬂu
adis 351 neunudniweua 4 SRy fie 0, 50, 75 uay
100 lofiwrud.

foduit 2 ©  sedveylavacesiiuandefiu 2 sedu fie Tameeesengiseniy
25 U wagannndy 25 1.

mmsduuislaneaasseantiu 8 ngug ag 2 @ Fitavue 16 #.

M INANDY : wanmnaassi 1 dsngidudievdaduvena
ﬁ'wmnmj‘ﬁa‘lué"wnd'm 351 ffeTusAusn 1056 wedaud fudandudivunyd
fgeudoRarsanfalBuaevnifieiu ldluudar SunaeiBunaTus@usaunfSouiiivuiy
dninaue  nsandiundudendumeunudInaualunisisznevemnsdudmiu
yuTnnaaosmuaeil 2.

Table 2. Feed composition of maize substituted by mixed ground cassava chip
and GML at ratio 3.5:1 (cassavi 3.5) at different levels.

Items 100% Maize 50% Maize 25% Maize 0% Maize
0% Cassavi 3.5 50% Cassavi 3.6 75% Cassavi 3.5 100% Cassavi 3.5
Cassavi 3.5 - 41.5 62.75 83
Maize 83 41.5 20.75 -
Soybean meal 4 4 4 4
Peanut meal 8 8 8 8
Molasses 3 3 3 3
Mixed minerals 2 2 2 2
Total 100 100 100.5 100

M3Ians :  wdsniiniguianeasudd wnmsSudnwianaassiievae
wiaudwlunisnanes Tasliahwniiu AD,E uas‘lﬁmmimuﬂﬂiznau‘lﬂmuuuﬁwﬂzma
@uvenduiimnpeysdludasdau 3.5:1 mﬂwa mnd e mMndaads Aniiaa uae
uirawen Thisdusw 14 nefaud el innuBu fuensnanasiifdiusznaudend
yazfianwirenmelndifvsiulaltlaneasddduomsdudsndrutiunaidssanm - 2
et Judasdn 168 wodiwud dediwnings wismiulionnmeass 4 gas aw
aef 2 T nan 8:30 w. wer 14:30 u. wdurednduyniu Judasdiuamns
weaasd 1 flunan 2 ek eldieedufuenimesasreushmstiufindeyaiiiunan
196 u.
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psnAaesfi 3. ﬁﬂmqmﬂwqunmae'lmi{aﬁséuaohumm'mmmﬁﬂwnauﬁvuﬁu
Lauuﬂwami'wmnmqsaﬂuwmhu 3.5:1 naunuamInalusedudie iy xﬂaéuqﬁms
nonesi 2 Teofufindoyednuaizann woeznseudannuUUaIna (Auswila, 2529) ud
ioswnlamenaddunguil 3 uer 4 gnduesnhlieramecaciufaguar 1 & Foidld
m‘mﬂami{xf]uuuu 4 x 2 Factorial in Completely Randomized Design-Unequal
Replication Tnuillanaassfisvun 14 6.

A3 UATIIN9A0A WlvuifvuaNuuand1anaatalenIs  Analysis  of
Variance 4aginmedanaunuuand19laedd Duncan’s New Multiple Range Test
(Steel and Torrie, 1980).

WanINaaodLazINTal

MINAABEN 1. asdnndasdiufimngduvssdiudnlevdadu venduriannneysd

AlimadeSuruarnsinu ldeasla.

wanyinemaeiifvdastsdusenouunslnausdieg  vssiudendudu
vendimneesludandiudig du udadlfluannd 3.

Table 3. Chemical analysis of mixed ground cassava chip and GML (Cassavi)
at different ratios, rice straw and GML (% DM).

Items Ground cassava chip: GML Rice straw GML
(Cassavi)
2:1 2.5:1 3:1 3.5:1

Dry matter? 7736  78.16 79.46  80.36 9204 66.08
Organic matter 8607 87.13 8839 88.75 81.74 -
Crude protein 1473 1389 1268 11.56 3.90 37.44"
Crude fiber 342 3.51 3.58 3.89 36.60 -
Ether extract 1.18 1.16 1.19 1.18 3.04 =
Ash 13.39 12.87 11.61 11.25 18.26 -
Nitrogen free extract 66.74 68.57 7094 72.03 38.20 -
Salt 5.04 4.69 448 417 - 13.75
pH 5.8 58 58 6.0 - 5.83

il Ajinomoto (1989)
Fresh weight
* Total N = 599%, Ammonia N = 2.29%, Amino acid N = 3.70%
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m'uﬁ'u'lﬂ:sﬁmmﬁuawﬂmé’ﬂau'l-ﬂﬁwnwmepmﬂaﬁ;ﬁuamﬂﬂ

AT 3 waﬁu‘lﬁ'ﬁ1ﬂ1ﬂ*1'ft°:1mﬂmqg'saﬁﬂ'iﬂsﬁu 3744 no%iaud (@0
Tuelugl@ey, 2532) wanﬁui‘:’uehﬂwé’a;ﬂuvﬂﬂwaﬁﬂﬁiﬁmm‘lﬂsﬁu@uqﬁumuﬁnﬂd’m
mmn’n’mﬁ'umaqﬁwmnmﬂgsaﬁzﬂ'uﬁu uvhﬁaamwﬂﬁ'ﬂmﬂmgmﬂmﬁaazjzﬁ FamihBunu
mﬁaaﬁuga*ﬁumu‘lﬂﬁau.

Buramstuamnsvesianeasudasiluansed 4

Table 4. Feed intake (dry matter, % BW and nutrient composition) in mixed
ground cassava chip and GML at different ratios (% DM).

Ground cassava chip: GML

Items (Cassavi)
2:1 2.5:1 3:1 3.5:1

Feed intake (kg/h/d)

concentrate diet 1.85 2.00 2.00 2.38

rice straw 1.45 1.25 1.03 1.40

tatal feed 3.30 3.25 303 3.78
concentrate : rice straw (%) 54:46 59:41 64:36 59:41
Feed intake (as % BW)

concentrate diet 128" 1.35° 1.422% 163

rice straw 1.00 0.84 0.72 0.96

total feed 2.28 2.19 2.14 2.59
Feed intake of organic matter (kg/h/d)

concentrate diet 1.59 1.74 1.77 2.11

rice straw 1.19 1.03 0.84 1.15

total feed 2.78 277 2.61 3.26
Feed intake of protein (g/h/d)

concentrate diet 271.77 27745 253.60 275.73

rice straw 56.55 48.95 40.07 54.70

total feed 328.32 326.40 293.67 329.83

Feed intake of salt (g/h/d) 92.99 93.68 89.60 99.25

Values in the same row with different superscripts are different at p<0.05.
ﬂ‘%mmmsﬁu'lé’eummmseﬁ’uﬁﬂ‘wnauﬁfmﬁudﬂﬂwé’axﬁuuﬂwanﬁ1mﬂmqlmﬂu

-9 13 @ J - d - .‘J LY
dandhudieq  fu  dsingi WBanannsiu idvesTaquitudofadiunlofimudining
uaEdunSHSanivdumudanduvasinnnneygsaiianas sazwuInUSunalus@uuas
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inde Wi I8luusioy uda-lndifviu Fhhudonuiundoidaggeds 1375 nodaud
TusimansgsafiudmunuBnansaulduesemsduluudosu uagiilumeyinlw
awmvuiilindeiton 'lﬁufia‘iuanjsm'\’aduuﬂwamfwmnmgsaﬂuﬁwndm 351 il
ﬂazhumaqﬁﬁmnmgﬁﬁﬁ‘auﬁejw‘luunnzjnﬁﬁfhﬂ‘imtumsﬁumm‘n]’uqqzja Fusud
Wilson (1966), Ternouth and Beattic (1971) uag Bergen (1972) swauinlnseiiu
mmsaaa«ﬁaﬁmﬁaag’lummﬂmﬁmmﬁqﬁu.

wafiRenmsiladuwindenndullinlfiuiene  swfeenludounaslsd
(NaCl) il ussdueodludd (Osmotic pressure) melunspwegiuugedu  dawa
ilussdusadluddvaswardunlu seuumyuiiouTadaildigsdn (Terouth, 1967) riol!
emadeduqavasinies siliemesedesfuduesinduidhganzdaugadudy
(Homeostasis) Tﬁuanm‘sﬁummsm«ﬁ’mmsﬁmﬂ‘:sﬁ"afhunﬁuaaa'luﬁ’:‘?ﬂumsxmsgmu
anna Jesrdwnsenue s lléSn (Ternouth and Beattic, 1971) wensAAIH
fin xmﬁ'uaaa"iu@aqeﬁuﬁ’ Haovilinsdundewvesitawanioras (Tomas and Potter,
1975; Warner and Stacy, 1977) Fweiinadefianssuvasqdunidnelunsemizsum
foswnmiaeiquauidiiu  Buffer duiu  unsdd  pH aulunszmneguud
uualfuderandias  uerdhuseneufunmwaetitaneihisudiouda aglngan dnwil
molunsziwzguuden usswuoadluddgann  Unswfadauiy  Rumen  acidosis
(Ahrens, 1965).

Wuansfiuovaveuiisnlndifivedu  fuslinesiinusdsaluthadnles
d1 Cardon (1953) 3w mﬂdmﬁdiu‘ssﬁ'uq&w'h.iﬂwaoiamniau'lﬁmmmmﬂﬁa‘h
uazidloRasaudaBanaennsinu dlaouud nngin davdhundy 3.5:1 dengega
# uenitehlnnienuiiunsa-se 7l pH 6 Suihusedudndfibifiusuarode
Pundtnulunemneuuadoida Reiliiesn pH auludnwinuasnssmne giuu
agluaae 55 - 70 (Stevens, 1988) uazdnIzduasweyluae pH 4.0-4.5 (Hungate,
1966) wuena il woRsandalisdudifed 1156 nefiwud delndduetyTasdudider
udilne  wardadiuvesevmidudeawnswnuiiilen 5541 ué fsingieglusa
Und ﬁaugu‘%'mﬁuauﬂ'nﬁw‘h?e’)'mwd’mwamsijﬁuﬁwﬂswﬁa;ﬂuumim‘i'"nmﬂmgsaﬁﬁ
351 sl ldmeunudiinevelunsneassdi 2 sely.
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i TsAnvosiud nmdslasldimmegraieldiiuemale

AINAaoan 2 ms‘lq’!ﬁuzhﬂwﬁmﬁuuﬂwam'ﬁmnmqpamunuq'hﬂwamﬂuszﬁu

. o/ J’
wee Aulunsldiiluewnsyulniie.

Namﬁmﬂsﬁmamﬁ"uaqmmﬂ'iumﬂﬁ'ﬁudﬁﬂwﬁalﬁuuwauﬁ1mnm=§szﬂu
Samidhu 3.5:1 (Cassavi 3.5) naunudiiwalusedudneg M udadliluananed s.

Table 5. Chemical analysis of maize substituted by mixed ground cassava chip
and GML at ratio 3.5:1 (Cassavi 3.5) at different levels (% DM).

Items 100% Maize 50% Maize 25% Maize 100% Cassavi 3.5
50% Cassavi 3.5 76% Cassavi 8.6

Dry matter " 86.97 85.00 83.53 82.90
Organic matter 94 .84 93.68 92.05 90.33
Crude protein 12.99 13.88 14.36 15.04
Crude fiber 3.86 4.41 4.68 4.83
Ether extract 442 294 2.12 1.81
Ash 5.16 6.32 795 9.67
Nitrogen free extract 73.57 7245 70.89 68.55
Salt 1.04 1.87 2.67 344

v from fresh weight.

AR 5 waﬁu"lﬁﬂm':ﬁuudwﬂzmaxe\'uuﬂwauf:*nmnmqmﬂu591‘:1&1’;14
351 felisAu 11.56 nlefiaud Qaﬁamwmﬂwamﬁmﬂmu 949 nlafiud Fuiu
njaﬁqmeﬁﬂ‘mu‘lummwﬂaawaxﬂw’ﬁummmumwmmumﬂuﬁummwdmzwﬁmﬂu
mwﬁummnmmaniummnuﬂmﬂa%xqmmnaaﬁsﬂwuﬁ'w ﬁaﬂ%mmmaaﬁxﬂwuuwﬁ
uu’ﬂumwwwamaﬂ%mmmsnumaamm‘wuﬂﬂmmﬂa%wuémwnm (@adl - 6)
Wu@odufulummenssit 1 diilesnnlummanasil 2 fasasdmsewinadiu
dnlendaduvandaioninaegsad  3.5:1 Futiusandnidindotouiidn FaduiSune
maaﬁﬂau‘lummmmﬂ" unaundefiinnu ldanevnidu wau‘lmzé’uﬁ'iuﬁwamaﬂ%mm
m':ﬂummﬂ‘l’uvmﬂﬂﬂimmmmummwu"lﬂﬁmmﬁusﬂaxﬂmuvﬁuu’iuuﬂﬂqumi
naaoe  wduiufulSinansine sy uasmmﬂﬂunumwmmm‘iuwﬂuﬁ
Un@.
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Table 6. Feed intake (Dry matter, % BW and nutrient composition) in maize
substitued by mixed ground cassava chip and GML at ratio 3.5:1
(Cassavi 3.5) at different levels (% DM) fed to the experimental
cattles for 196 days.

Hems 100% Maize 50% Maize 25% Maize 100% Cassavi 3.5
50% Cassavi 3.5 75% Cassavi 3.5

Feed intake of dry matter (kg/h/d)

concentrate diets 3.66 3.70 342 3.23
rice straw 1.88 213 1.95 201
total feed 5.54 583 5.37 5.24
concentrate: rice straw (%) 66:34 63:37 64:36 62:38
Feed intake of % BW
concentrate diets 1.47 142 1.43 1.36
rice straw 0.78 0.83 0.82 0.83
total feed 2.25 2.25 2.25 2.19
Feed intake of organic matter (kg/h/d)
concentrate diets 347 3.46 3.15 292
rice straw 1.54 1.74 1.59 1.64
tatal feed 5.01 5.20 4.74 4.56
Feed intake of protein (g/h/d)
concentrate dicts 475.11 512.87 491.11 485.42
rice straw 73.13 82.88 76.05 78.20
total feed 548.24 595.74 567.16 563.61
Feed intake of salt 38.04° 69.10° 91.32° 111.03¢

Values in the same row with diffcrent superscripts are different at p < 0.05.

Sormusdydvlafugastumaned 7 dsingi Tavecsapnguilidsed
dninaiidasnandednlaihivandaiu udﬂzjuﬁnﬁ"mﬁwﬁud’mznﬁmﬂuuwwam'r'lmﬂ
waysEmaumuding 50 wediwud  duuaTiuSannsdqdvleddiqa  weedniuile
nRsuieuiuned®d (P < 0.05) ﬁunduﬁtﬁuqﬁ’mﬁuﬁ"msm‘iauﬂwau’ti"m'mmq‘samitﬂm
athaden  udedalsfiow  TaneaeslungugehefiSannmusdgduleithidnnuuande
nesdafunguiiiinalne 100 wee 25 wefwud Susrinedualiyidanmusiy
@uladndfia.

doRersandedanmasdyduiasutuBinalasusiinlduanewsdu  lu
douwealilsdy, Bunidlag, uozuluwd) U‘nﬂginﬁu'\ﬁu"iﬂsﬁuﬁﬁu‘lﬁﬁuuﬂﬂ'uq\i%u
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v X . ¥
nﬁnuaummmumnﬂwummuudﬂﬂwﬁ'maumnﬁuﬁ1mnm-gsaﬁé’mwd'mﬁmmiu§e
A ine dmﬂ“‘smmﬂummnqﬂﬂ'lﬁ" Suuud hiurinraaasdBunadiudnewdiadu
mwauﬁ'lmﬂmqpmﬂwu HitonawitsansmBinaundediiley Faitldnaanuda.

paidoResmndslnausludmesanls  wuin ﬁuﬁwﬂsﬁanﬂumwﬁuﬁ'\mn
wegsddandau  3.5:1 futtufluauilsenavetileanm  71.33 nloSigud  wagulnn
uuﬂﬁﬂsmaﬂm‘mm‘lﬁmu‘lumwmmmu 94 wloSaud (foud3 uaramy, 2533)
3@aaﬂdwmﬂwanﬂuﬂwuﬂssmm 63 nlofiwud uazdimivesldnwlunsziwieguu 56
wlodmudniniu  (Jusdail, 2530) mwuuanmeﬁu"luaqwram'mnﬂmnuﬁamnﬂﬂuﬁma
PR AU wuwanammmmwmnumnﬂammunasdmmmmamumm-:"hﬂﬂ'fﬂw'iwu
ohaﬁu"lu‘i”nmwmé'fn’immmm&w Tunsdil uﬂamﬂuudﬁﬂsmasduuﬂﬁumweu'lﬁﬁ
maﬂuﬂ‘smmmmuw‘lﬁn‘m‘lwummm‘lﬁ (Volatile fatty acid : VFA) Awmuqdunid
uorddaSiRuaDes. dhuutend Inefiiimteridiosmelunszimizzum uaslulavde
Whlldesniddnidunn  uazgndauldgetie 29 neSiaud srfluundandenuiind iy
iR Tﬂummzﬁwnﬂmﬂuwﬁ‘nemﬂu1ﬂmaanq1ﬂa (Glucose)  Inp@3s
uaﬂmﬂunTsmﬂuﬂafn1nq‘hﬂwmm'lﬂmm‘1dsﬁmi’u TusauludnaTwaunedaudienezunsn
afluidouilslugilues  Protein matrix Sawsinuenhidednddndho  Teumwigllduan
Q'hﬂwmwsmmm1snumﬂuﬂmmqmummmﬂusstﬂu‘u (Rooney and Plugfelder,
1986).

FAumaaand Tﬂmamnau'ﬁ‘lﬁ" vevnIvu filsenaudeiiudilsniudu e
fmnusgsanaunuaaine 50 nediud 8199103 uuﬂamnmﬂwmasﬁuﬂwﬂswﬁ'ﬂu
ﬂmhuﬁwmwﬁuawmumﬂﬂﬂﬂ'sz"iwﬁlﬁﬂﬁm mﬂwam“h’iam'm'rm'xgmu‘imnnnaw
etz dendudiiod b mﬁﬂﬂng‘lum-nw 7.

yagaveNa leanin ms‘lﬂ'ln‘lé’%’umm‘s*fn’uﬁﬁmww*ﬁ"rﬂwaudzﬂmati‘mﬁu')
Wieldduiles 25 ulefigud %s‘lﬁwam‘:m%tmau"iaﬁ"hiumdanaﬁﬁﬁmﬂmﬂ*ﬂ
uuﬂﬂﬂzmmﬁumwmuwmnmqﬁaumﬂmamamuﬂm‘luﬂuﬂamnmfiwwi'madé”m Tow
'muaﬁﬁ]wmmmmné“ﬂzhwuaauﬂain1ﬂﬂqsmi1mqmﬂﬁ‘l&.ag‘lussﬂumwwﬂuﬂummﬂﬂ
Yo se Toit e ‘1umﬂq'{uﬂamnuuﬂmsmamuwuuﬂamnmﬂww 50 wloSaud.
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Table 7. Average daily gain, feed efficiency ratio and cost per gain in maize
substituted by mixed ground cassava chip and GML at ratio 3.5:1
(Cassavi 3.5) at different levels fed to the experimental cattles for

196 days.
Hems 100% Maize 50% Maize 5% Maize 100% Cassavi 3.5
50% Cassavi 3.6 75% Cassavi 3.5
Initial weight (kg) 170.00 171.00 161.25 168.25
Finishing weight (kg) 325.63 340.63 313.88 304.50
Average daily gain 0.794%b 0.865° 0.7782b 0.695°
(kg/h/d)
Feed efficiency ratio
concentrate diet 4.62 427 4.39 4.71
total feed 7.00 6.72 6.88 7.64
Price (Baht/kg)!/
concentrate diets 4.12 3.36 3.39 3.15
rice straw 0.69 0.69 0.69 0.69
Cost per gain (baht/kg)
concentrate diets 19.02* 15.49° 14.88° 14.84°
total feed 20.61° 17.189 16.61¢ 16.13¢

Values in the same row with different superscripts are different at p < 0.05 (a, b) and p < 0.01

c, d).
fl feeding price of feedstuff at Ampour Muang, Chiang Mai province (2 November 1990 - 19 May
1991). ’

uenvNit WoRvsandedunummdaludusnmennstu  (um/ion) ez
é’unummm‘:dm{mﬁ’ﬂﬁ’qﬁaﬁuﬁgﬁuuth fwudn  mslefuduewdaduuendusianin
pagsamauud I Iwnsei bidunuasedsaedias (P < 001  fasnTaeialuud
fudnlpmdsnednmdnidnine  sadeRosandwandauaensi iAo wnsda?
v Iwauasiudnlewduds feewuin Juduassdniwedug e Adifuawns
InTldynaiia Hedadnsmmnzduuaedaifudes ua:ﬂuﬂwﬁui{ﬁﬁunﬁﬂﬂuﬂsgtﬂ%ﬂu
amiedwivayudauTausssunsudloafiddafouludn  ieaudesnns
whﬂwmﬂ'uqﬁu dawaﬁﬂﬁﬁmaﬁuq«mgumu'lﬂﬁm wiluduvesiudiewiaiy awin
WTuewnsdaimewdnidveumwasia feswnnsil Cyanogenic glucoside 1§
dalsgnoy  mai i difluewnsuyuiifegitos  uenvniimsdeiiudnlewdaiiudud
pan Al liiuiezgnindeluouina Fatu  matuediudlevdanidiiuensdad
WAeadoshnfuuvddlsdudy  Suieufiudnuuomaniie  feesiaduddenionls
e Toarst IeniAud.
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Toble 8. Carcass yields and whole sale cuts in maize substituted by mixed
ground cassava chip and GML at ratio 3.5:1 (Cassavi 3.5) at diffe-

rent levels.

Hems 100% Maize 50% Maize 25% Maize 100% Cassavi 3.6
50% Cassavi 3.6 75% Cassavi 3.5

Live weight (kg) 313.12 329.12 315.67 301.33
Hot carcass weight 184.75 197.78 186.00 175.67
Chill carcass weight 179.20 191.82 18043 170.40
Dressing precentage 57.19 58.22 57.14 55.25
Loin eye area (cm?) 55.81 66.75 63.74 53.08
Back fat thickness (inch) 0.16 0.19 0.15 0.20
Fore quarter (percent)
chuck 2296 24.69 2237 2496
rib 6.22 7.15 6.60 6.76
plate 7.59 7.13 7.71 717
brisket 6.88 5.83 6.67 5.84
fore shank 6.68° 5.48" 6.93% 6.86%
Hind quarter (percent)
round ' 23.02 2344 23.29 21.34
short loin 5.75 5.74 592 5.98
sirloin 5.88 5.83 5.74 594
flank 4.57 4.55 5.02 4.35
kidney fat 502 4.46 4.32 5.16
Four primal cut (%) " 63.83 66.85 6392 64.98
Rough cut (%) ¥ 30.73 2744 30.65 29.37

" Four primal cut = chuck + rib + round + loin
Rough cut = plate + brisket + fore shank + flank + kidney fat

172



fn'sﬁiu'hhﬁummﬁ’uﬂwﬂwﬁﬂm‘l‘iﬁ1mﬂm'¢1m'ﬂa1-ﬂ'tﬁummﬂn

Table 9. Feed intake (Dry matter, % BW and nutrient composition) in
different age groups (less and more than 2.5 years, % DM).

Age
Items
Less than 2.5 years More than 2.5 years

Feed intake of dry matter (kg/h/d)

concentrate diets 3.31° 3.69*

rice straw 1.83 2.15

total feed 5.14° 5.84°
Feed intake of % BW

concentrate diets 1.39 1.44

rice straw 0.78 0.85

total feed 2.17° 2.29°
Feed intake of organic matter (kg/h/d)

concentrate diet 3.07 343

rice straw 1.50 1.76

total feed 4.57° 5.19°
Feed intake of protein (g/h/d)

concentrate diets 464.09° 518.17°

rice straw 71.42 83.70

total feed 535.51° 601.87*
Feed intake of salt (g/h/d) 72.83° 81.91°

Values in the same row with different superscript are different at p < 0.05.

Table 10. Average daily gain, feed efficiency ratio and cost per gain in diffe-

rent age groups (less and more than 2.5 years).

Age
Items
Less than 2.5 years More than 2.5 years

Initial weight (kg) 160.63 174.63
Finishing weight (kg) 313.56 328.69
Weight gain (kg) 152.94 154.13
Average daily gain (kg/h/d) 0.780 0.786
Feed efficiency ratio

concentrate diet 424 4.76

total feed 6.58 7.54
Cost per gain (Baht/kg) _

concentrate diet 15.15 16.96

total feed 16.75° 18.49°

Values in the same row with different superscript are different at p < 0.05.
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Table 11. Carcass yield and whole sale cut in different aged groups (less and

more than 2.5 years) based on National Livestock and Meat Board.

Age
Items
Less than 2.5 years More than 2.5 years
Live weight (kg) 309.22 320.06
Hot carcass weight (kg) 181.83 190.51
Chill carcass weight (kg) 176.37 184.80
Dressing percentage 56.20 57.70
Loin eye area (cm?2) 59.63 60.63
Back fat thickness (inch) 0.17 0.18
Fore quarter (%)
chuck 23.83 23.70
rib 6.61 6.74
plate 7.29 7.47
brisket 6.15 6.43
fore shank 6.11 6.67
Hind quarter (%)
round 23.49 22.35
short loin 5.74 5.90
sirloin 5.99 5.74
flank 4.62 4.60
kidney fat 4.59 4.85
Four primal cut (%) 65.66 64.43
Rough cut (%) % 28.77 30.02

""" Four primal cut = chuck + rib + round + loin
Rough cut = plate + brisket + fore shank + flank + kidney fat
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PULSING AND STORAGE OF GLADIOLUS SPIKES
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ABSTRACT : Pulsed gladiolus spikes of 2 pulsing formulations containing 150 or 200 ppm of 8-
hydroxyquinoline sulfate, 30 or 50 ppm of silver nitrate, 10% or 20% sucrose and 300 ppm of
aluminium sulfate, for 24 hours were dry stored at 5, 10, 15 and approximately 26°C (room
temperature) for 3-15 days. The spikes were sampled for keeping quality evaluation every 3 days
after storage. It revealed that pulsing improved keeping quality of the spikes and prolonged storage
of the spikes for a certain period of time. 5°C dry storage could effectively hold cut gladioius
spikes with least damage and good keeping quality throughout 15 days of storage, while 10°C and
15°C dry storage failed to prolong spike deterioration after 3 days of storage. Controlled spikes
(stores at room temperature) wilted on the first day of evaluation.
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Table 1. Average numbers of total opened-florets per spike.

Storage Days in storage
temperature 3 daysl 6 days1 9 daysl 12 d«aysl 15 daysl
5°C 453> 5.29° 6.08° 5.94° 4.78%
10°C 5.18% 4.66° 5.36° 509° 467
15°C 4.65%° 4.71° 4.58° 3.19° -2
Room temperature 5.00° 3.22° =2 =% =2

Means seperation by Least Significant Diference (LSD.), 5%

Spikes rotted
Mean within column with different superscript are significantly different (P < .05)

Table 2. Means of opened-florets per spike at 1 day in vases.

Storage . Days in storage
temperature 3 days! 6 days! 9 days' 12 daysl 15 daysl
5°C 191> . 240° 2.12° 1.95° 1.66
10°C 2.62° 2.13" 178k 1.26° 0.73°
15°C 2312 197° 1.00° 0.49° -2
Room temperature 247 0.89° = -2 -2

Means seperation by Least Significant Difference (LSD.), 5%
Spikes rotted
Mean within column with different superscript are significantly different (P < .05)

Table 3. Average number of opened-florets per spike, 2 days in vases.

Storage Days in storage

temperature 3 days' 6 days! 9 daysl 12 daysl 15 daysl
5°C 2.342 2.59% 2282 1.53% 0.68*
10°C 2.252b 1.49° 1.04° 0.72° 0.31°
15°C 2.04° 1.22° 0.16° 0.02¢ -2

Room temperature 1.69¢ 0.00%3 -2 2 =2

Means seperation by Least Significant Difference (LSD.), 5%

Spikes rotted

Spikes with unopened florets

Mean within column with different superscript are significantly different (P < .05)
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Table 4. Diameter means of the third opened-floret (cm).

Storage Days in storage
temperature 3 days‘ 6 daysl 9 days1 i2 daysl 15 days1
5°C 7.96° 8.34° 7.65° 7.66 7.38*
10°C 8.63 8.95° 8.93 -2 -2
15°C 8.37° 8.92° -2 -2 -2
Room temperature 797° 5.18° w2 -2 -2

Means seperation by Least Significant Difference (LSD.), 5%
Spikes rotted

Mean within column with different superscript are significantly different (P < .05)

Table 5. Average vase lives (days).

Storage Days in storage
temperature 3 days1 6 days1 9 daysl 12 daysl 15 daysl
5°C 3.21° 3.00* 3.08* 2.23° 1.19%
10°C 2.65° 1.31° 0.45° 0.21° 0.00
15°C 2.20° 0.27° 0.02° 2 =2
Room temperature 1.02¢ 0.02¢ ~2 -2 -2

Means seperation by Least Significant Difference (LSD.), 5%
Spikes rotted

Senesced spikes
Mean within column with different superscript are significantly different (P < .05)

@ § ° o s <
aafiuinnit 5°C Tewymsirusiuvesdenansuiuninswiton dauve
aantunssudtmuguiiowanadnueiundrmafuineum 3 Ju du 102 u uawiile
Wudnuuundt 3 u wuihdeesnniu@enulusewinafuinw.
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Table 6. Colouration of the opened-florets.

Treatment Days in storage
Storage Sol" 3 days' 6 days' 9 days' 12 days! 15 days!
temp. formula
5°C Solution 1 3 8A 38 A 38 A 38 A 38 A
5°C Solution 2 38 A 38 A 38 A 38 A 38 A
5°C Distilled water 38 A 38 B 383 B 38 B 38 B
10°C Solution 1 38 B 38 B 38 D -2 -2
10°C Solution 2 38 B 38 C 38 D =2 -2
10°C Distilled water 38 B 38 D 38 D =2 -2
15°C Solution 1 38 D 38 D -2 -2 -2
15°C Solution 2 38 C 38 D -2 -2 -2
15°C Distilled water 38 C 38 D -2 -2 -2
Room (26°C)  Solution 12 38 C 38 D =2 2 -2
Room (26°C)  Solution 2 38 C 38 D =2 -2 -2
Room (26°C) Distilled water 38 C -2 -2 -2 -2

Colour evaluation (A dark to D light) in 38 Red Group' of RHS.
Spikes rotted

HAVBIAITAZA YN

msldaaraweiiluu TikuineedwlSulpguawuesdesan  Tavaziiuldun
a’hu'mﬁanmuas:amimh»)z;!amhn1's'ln‘lq‘{m-mzmmﬂﬁnﬂmﬁﬁnmdaﬂaﬂum 3 u
(@it 7) ﬂ”rz'lq'lmmsmmﬂﬂqﬂﬁﬁ 2 dgunsalfinuiueentiu 5.52 eondedeusiinae
dudmnBumds 15 fu  wevesnsldmsezaueiifiidesuuaenumuudelunan
@enifuseshum hituvesnnuuendsludesenfifusnnliuunin 3 Su  (@ned 8
uag 9) ‘
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Table 7. Average numbers of total opened-florets per spike.

Storage : Days in storage
temperature 3 daysl 6 daysl 9 daysl 12 d:;tysl 15 days1
Solution 1 5.182 3.97° 436 5.552 4.65°
Solution 2 490° 4982 3.63° 5.40% 5.52°
Distilled Water 4.43° 4.48° 4.02°b 3.28b 3.99°

' Means seperation by Least Significant Difference (LSD.), 5% level

Mean within column with different superscript are significantly different (P < .05)

Table 8. Average numbers of opened-florets per spike, 1 day in vases.

Storage Days in storage
temperature 3 daysl 6 daysl 9 days' 12 days1 15 days!
Solution 1 2.48? 1.75° 1.282 1.46% 1.27
Solution 2 2.25° 2072 1272 1.312 1.25°
Distilled water 2.25° 1.74° 1.13? 0.92° 1.07%

' Means seperation by Least Significant Difference (LSD.), 5% level

Mean within column with different superscript are significantly different (P < .05)

Table 9. Average numbers of opened-florets per spike, 2 days in vases.

Storage Days in storage
temperature 3 daysl 6 days' 9 days] 12 days1 15 days’
Solution 1 2.15% 1.45% 1.28° 0.76% 0.45*
Solution 2 2.20* 1.42% 1.27% 0.78% 0.70?
Distilled water 1.88" 1.12° 115 0.75% 0.33

' Means seperation by Least Significant Difference (LSD.), 5% level

Mean within column with different superscript are significantly different (P < .05)

wavsinsldasazanunifildevuiavasaantunuin  sglauuandunwg
MsfUSNudad 3-9 Ju wasontiuaglinuanuuendis (@3eh 10).
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Table 10. Diameter means of diameters of the 3°9 opened-florets (cm).

Storage Days in storage
temperature 3 daysl 6 days' 9 days' 12 days' 15 days’
Solution 1 8.64° 6.86° 8.35% 7.85% 7.38*
Solution 2 8.44% 8.86" 8.45% 753 7.372
Distilled water 7.62° 7.82° 7.96° 7.59° 7370

' Means seperation by Least Significant Difference (LSD.), 5% level

Mean within column with different superscript are significantly different (P < .05)

dwazaoniigasit 2 duudlhivihedulideseniiognsinueiusnaumni
ays R ldaaraund Wofumundesenue 3 Ju uar 12 Ju (aneil 11).

Table 11. Average vase lives (days).

Storage Days in storage
temperature 3 days! 6 daysl 9 days1 12 days] 15 daysl
Solution 1 2.18" 1172 0.94° 1.00° 0.73*
Solution 2 2.64° 1.25% 0.92* 1.50° 0.77
Distilled water 1.98° 103*  081° 1.17° 0.73

' Means seperation by Least Significant Difference (LSD.), 5% level

1
-

anBwasauseHinenmanuin¥nguuglidrsiutaznvldarsazanenil
foun IS

m3isarsazauailhufumaduinnfiguugldnefiy Juuhiuluasifulye
; ; 3
UMW uarvzaemsdeudnwvagenenidiietiu  Saunanafudinuiuduseiua
L 4 5
uandnladaaunniu  (@1sei 12).
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Table 12. Average numbers of total opened - florets per spike

Treatment Days in storage
Storage Sol® 3 days' 6 days' 9 days' 12 days' 15 days!
temp. formula
5°C Solution 1 5.13%®  5533b 7.30° 5.77%% 4.43>
5°C Solution 2 507%* 5772 507 6532 5972
5°C Distilled water 3.40° 4.59° 5.87° 5.53b 3.93b
10°C Solution 1 520%®  5.80° 580 6032 487"
10°C Solution 2 5.40° 4.932b 507  4.93b¢ 5072
10°C Distilled water 4.93 3.23¢ 520 4.30bc 4.07°
15°C Solution 1 493  453b 4.33° 4.83% .
15°C Solution 2 4.73%®  4.40P 4.40° 4.73% 2
15°C Distilled water 4.27°  5202b 5.00° -2 2
Room (26°C)  Solution 1 5472 -2 -2 -2 =2
Room (26°C)  Solution 2  4.40b 4.80° -2 -2 -2
Room (26 °C) Distilled water 5.132 4.87° -2 -2 -2

Colour evaluation (A dark to D light) in 38 Red Group of RHS.
Spikes rotted
Mean within column with different superscript are significantly different (P < .05)

Tuudvesuevasmennuuazegmstiusiu  wavesnsldasazamadiuiy

mafuimnfigavgiseeviu lddanulunmdififusnndesen Bifunamm e
¥ 13 waz 14).
Table 13. Diameter means of the third opened - florets (cm).
Treatment Days in storage
Storage Sol" 3 days' 6 days' 9 days! 12 days' 15 days!
temp. formula
5°C Solution 1 837 8.61° 7.74® 7.85° 7.38%
5°C Solution 2 8302  gs57° 7.89° 7.532 737*
5°C Distilled water 7.22° 7.85%¢ 732> 7592 737
10°C Solution 1 8.64%®  9.75a 9.06% 2 =2
10°C Solution 2 9.09? 9.162P 9.11 =2 =2
10°C Distilled water 8.172®  7.93b¢ 8.612b =2 e
15°C Solution 1  8.88%  9gg2b =2 =% -
15°C Solution 2  8.45%®  9.402b =2 -2 =2
15°C Distilled water 7.80%°  §27° = -2 =2
Room (26°C)  Solution 1  8.662° -2 2 =2 =2
Room (26°C)  Solution 2 791>  g32b -2 =2 =
Room (26°C) Distilled water 7.31° 7.22¢ -2 -2 -2

Colour evaluation (A dark to D light) in 38 Red Group of RHS.
Spikes rotted
Mean within column with different superscript are significantly different (P < .03)
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Table 14. Average vasc lives (days).

Treatment Days in storage
Storage Sol" 3 days! 6 days' 9 days' 12 days' 15 days'
temp. formula
5% Solution 1 293P 2732 307 1.70° 147
5°C Solution 2 3.83% 3.20? 307° 267 1.53
5°C Distilled water 2.87° 307 3.10% 2332 1.47%
10°C Solution 1 207  154° 0.63° 0.30° 0.004
10°C Solution 2 320%®  1.34° 0.59° 0.33° 0.00¢
10°C Distilled water 2.67" 1.07° 0.13° 0.0043 0.00¢
15°C Solution 1 240  0.39% 0.07° .- -
15°C Solution 2 247° 040 0.00¢ - -
15°C Distilled water 1.73¢ 0.00¢ 0.00¢ = -

Room (26 °C) Solution 1 1.33°¢  0.00¢ - = -
Room (26 °C) Solution 2 1064 0074 - - -
Room (26°C) Distilled water 0.67¢ 0.004 - - -

' Colour evaluation (A dark to D light) in 38 Red Group of RHS.

Spikes rotted
Spikes with unopened - florets
Mean within column with different superscript are significantly different (P < .05)

FR1FANANISNAAD

wanTsnaaes Idaiduden il idlumafuinudesanunadlodadefnnin
duluanriiioguey  wdnihnsussythiiaiudnyuesenisswmitglaommfuinun1i
gauvglidilusedy 5°C Swzdwmaduinuseeenliidiiunamuds 6 Su Towil
aaumwaagananlin/fsuuasie hivandsiudletiumadeumevdsnafiuioy ey
swawafuinnidnude 12 Su Teoiiguawaessdenensranacths dledisufuns
wodmnBhidu 6w asldamazanmedezdmifinipnanmussdesenivihaufy
$3i 5°C wddufuinundesentiutunin 6 fu waiflderhiguiumaUgoR aufy
Smnfigrungiifigenibildna  Aolideeniiligauniwanas  nsvaeesiliteefiuuuams
wasdinsuddgmlumafiusnudensnunadlodddasentssmine 1den3iwii suanivile
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POSTHARVEST MANAGEMENT OF JAPANESE RICE
IN WET SEASON

Supasark Limpiti | and Viboon Changrue '

ABSTRACT : Studies were made on postharvest managenent of Japanese rice grown in the
North of Thailand. The aim was to minimize rice cracking occurred during various processes of
postharvest management i.e. pre-thresh drying in the field, machine threshing, and drying with
heated air.

It was found that field drying caused cracking approximately 20-25% and rewetting made
the problem worse. However, threshing with peg-tooth drum thresher at 700-1100 rpm had little
effect on both cracking and milling quality. The most promising drum speed for threshing TCCI12
Japanese rice was 900 rpm which was equal to peripheral speed of about 1580 meter/min.

Drying with heated air also increased crack in rice kernel. The crack increased rapidly when
the paddy was dried to 18% (wb) and lower. Nonetheless, when paddy was dried to 14% the kernel
was harder than at high moisture content and resulted in higher head rice yield than of paddy
milled without drying.

In postharvest management of Japanese rice in wet season, rewetting had obvious effect on
milling quality while field drying and heated air drying had the most effect on kernel cracking.
But surprisingly, the high percentage of kernel cracking found did not resulted in high percentage
of broken rice after milling.

-1 I = -
unAade : msdnedal Wuamdoin mitasden il afufefionean dwiudnagilu wﬂgg
- - aHa & . - &
Tumawiiovesthemdlne  iWeaailyminisinussinas mna-'ﬁu'lumunaumm WA BAUADY  Yuaun
. o -
Fnnldusniaenuauluulas  MIanetdweTens R BEE e Iesasn eyl Saudou.

T aedenfieli, esmnvaienaed, wwineduduslmi, Woalmi 50002.

Department of Agronomy, Faculty of Agriculture, Chaing Mai University, Chiang Mai 50002.
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(Rewetting)  Bohiiin i afiudu  stlafmsminmosdndindonionoednundsn e
gnuIe  700-1100 euRew Livinasiadsdu  usemwasiiesiensawmian sdvesi i utioadmies
1qumaﬁtwwﬁ’uﬂ"nmm?n¢ﬁquﬁ‘uﬁ TCC12 fawde 900 I8u/MH (1580 wmy/u1).

mmaﬂny#uﬁwaniauﬂﬂﬂmﬁwwmﬁm% mrinssinninehatuda  dlanindu
asaun@y 18% uawnit addlafey Anseemaduenn® 14% ladeduniel uenhligeun e
Aan i AliNIuATaRR .
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qtumwuazﬂmmwﬁntﬂﬂuqﬁ'u éwmﬂuﬂss‘iwﬁoiamummvjwﬁaﬂnmﬁﬂﬁ uaglu
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- 4
%u'luuﬂm, ATNIU NN WINTDIUN, uazmIaamNNAu e Seaen T uULaNdeu
aonaiNeamMsiuaznun wasd (Milling quality) wanagiu.

oUnvaluas BNy
nsaanuauluwilas (Pre-thresh Drying Experiment)

dngijuildlummanasfiodvuf TCC12 éanﬁmﬂqnﬁdmmjmém, gUNe
futhass, @odhmi Tuggu l (- no) Menulasiildduieteiidnumedivavouas
Wigtindesuau 5 wlas defisranm 1 15 Sudufvadetud 30 fuewu 2534 e
dnfowgheanm 92 Fu nenfideud Buusedudeanuie Wunar 3 Tu u
sewhail quifiudiedsnnudnzulamtlasay 1 e Tesfuendaduuuduiflety
woa dhetheazseanas 1 nn. fudethedendnuar 5 efaflemdaninisanaswes
mudusewiemsnn Teofudaedien 2 v, dwdnan 9:00 w. Tusude 17:00 u.
nniutindeisiifluderdhmnaniuSem iy doefestanuduuuy  Infrared
Lamp msmiafidudnisinveundadn  aseleemsungildendaeile  udrasivdeu
Fompimuiuvee  suoanledidudndainanenuduiufdeluilie

% A3 = Ewindadn/siwminudanavaa) x 100

d 3 5 L ] a ]

esnsundai idnnnsdudedisanulasiieiwae 1 nn. Haundedeadl
Msulsdeteanitludiatstasdi  Boener divider I¥iluua@ioingilszans  150-
200 n3u maul luwlafidudnisin.

M5U2Aaa (Threshing Experiment)

mIneaeInaunmdn  nieviiulandns  Teuldiedesunedeiundaudnies
Diesel gnmmﬂuqiﬁw‘ﬂmq (Peg-tooth) Wurfudinaegnuia 0.56 WA ANVYN
anuan 1.7 was anusignuaeiidlumiweassfie 700, 900 uax 1100 sou/udll 1
UNWATINAAOWUY  Randomized Complete Block 3 3 ah sEWInINIsNeaadgduiy
Faoihe  dvewde  waxdvedavhs et lSerwdin  wlefidudmadn  (Crack),
woddudnsuald  (Threshability), ise@nBnwnisuia  (Threshing  efficiency),
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n15aAn Ay (Drying Experiment)

msmammzﬁwﬁi;fut'J5%’Uuas‘v'dnamu’mmmswﬁam‘:sﬁmﬁ'u1, AUTINHAT-
daad winedudoddmi Teetindafiuaaudisuautssna 32 du swailu 3
31 ubrnenrududuniesamuauunzugaugileaa 2 #u Wunauiiiudfoiwds
Avduifiennwdor  Weandsddithaufousunesimduniouduniowudfizavuia
12 wsah mm]uqﬁuwqﬁmﬁwaaaufau‘liﬁmsmm 42-43°C  usgusuauUITUIN
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nsa (Milling)

fidhethenBenfifunnmaneaedlude 1-3 swau 2 99 esvseanes
100 nSwluAduedosddnanenes  Wadmreimgauaweesnsd  deradulimsyldn
maUfdaniinafiufsaduaeudien  Swansenudeganndiadseindlsthe  qaunwil
ananalunsd@loun weSiduddudy (Head rice) war iofiduddnin (Broken).

Y Lo
wan1InaaesnnAsanEns ludadiluarsne 1 - 8.
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Han1SNAaRasITal
psaanadulugilas (Field Drying)

1. aﬂUWﬂ'\‘iﬁﬂﬁ@'\l@)&ﬁ’l”ﬂléﬂﬂ‘u&bﬂas‘l

wansanmnau laomsandnfineud 1 uulas sarnsdfiReduseing
msanldudaslSluansen 1.

Table 1. Average moisture contents of paddy and percentage of kernel cracking

during field drying.

Time Day 1 Day 2 Day 3

(hr.) M.C. (%) Crack (%) M.C. (%) Crack (%) M.C. (%) Crack (%)
9:00 249 0 28.5 28.2 26.1 239
11:00 23.6 0 NA NA 20.3 48.6
13:00 19.8 0 23.7 32.1 16.7 36.8
15:00 170 17.1 278 319 17.2 55.6
17:00 15.2 23.8 199 32.2 12.2 53.6

NA = Not Available
M.C. = Moisture content

JuaowshSud 29 fusou foudwifufuidluanasdniey uiluaoudhues
Sufufolideuan  enedoudhsfousaziiunaifiovananu anusuassadendau
fauunnanaseineghg  luaowsh warivuluaoutin (3ﬂﬁ 1) auduGuduans
sethamolstanm  25% wezidleanBaudanan 17:00 w. anuduanauvieyseane
15% dufennuduasatszana 10% lunan 8 41w WaaSansann iy
Yszanae 125% eedalus analsfien fi"nfn'm#uﬁ'aﬂmﬁv‘ﬂufhmw#uﬁnsﬂﬁaﬂﬁ’mﬁ'
Touuna (Fmuuveines) Wi fhﬂ'nnéumaqdmﬁ'lu']ﬂuuﬂmzq«nhfhi{ Smituwila
fiflo fhﬂ'nuéumﬁuﬁwmw‘hqﬁ’quﬂmwzj\miwﬁﬁﬁmn B x e
Sraudenduldie Yszana 10% defu liduldin avsndudn Hoeduaneg du
wiWlauuseilaudidgann  whinlumalfideseinldenn Wosnndesldusesuann 8n
Tt efinern fRIAARe  sedeawsuunsyawnesdeentifliung elfdunldenlau
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Fwin MR IdFunswminseaweenluuee delaududrautasnindniingdouiu
w1 Teumwiedau lieanminduly M‘nsmméud'zu‘lmg'ﬂmmzag'ﬁxﬂﬁan uagFun
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Figure 1. Drying trend of paddy during 3 days field drying.

umsmndifenficlfifluiuil 2 dluanasunanefin ltafiufeasus
15%  TuSuwsnndudauduiviuiy  285% ideliniduiediania uarWuangdn
addunan 1000 wauhidwsadudetnddunm 11:00 Wl edwlsfanusuanliviu
fivga  wazfiudedwldlmilunar 13:00 . uagdeluilsetswenaduilonan 1400 w.
aiduvesinethsfifiuadugaieiiialdfe 19.9% wietstanm 20% asuldouuases
auduluiud 2 Sliewdeiiiusveguld deswniinnang wyaq vewuaaeniu.

Tududaun ﬁﬂumﬂﬁﬂﬂ%'mﬁaﬁﬂﬁmméul‘%udummc’hatmumﬁsﬁﬂu’a’uﬂ 3

. . o o ; X ¢ ;
’IQ'Q 3 26% usgwinamsaniudl 3 u'lnﬂﬂumumﬁﬂwmw’fjuﬂsqmn atn9 13fiany
Sluiindanain mméuqﬂﬁwwaamsmmﬁanm 17:00 w. fedannfie 12.2% udas
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Tt qn msaaawmmméumm*ﬁnmﬁaﬂmﬂudu«huu anauiinnd Meiduiiu-
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vnnamndnBenBluuas 3 Sudu aseenuduluiudl 1 Solidiuen
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2. M nvestlunilag

MAeed 1 wuin a3 launuvasinlfendeumafium v iden133n
ndfsveiudn Fedwiliiuinsewinaem 9:00 - 1300 u. vasnsanSuusnlainui
fmsyhaufedume uadethsiiudonan 1500 wer 17:00 wu. wuhlinsiveandae
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mamﬁmmﬁumau @nd 18%) dekilinuedva (Stress) Tumdaunweiiaevinl
e sinla umﬂamm#uammam anuedonludafunwedivgsiiidgiuide
s ulA.

Wauen13  Rewetting  domsinvesudadruiulddanu ilodafiuveasia
15%  udnduldumadumududnluiud 2 sehldin edidudnmitrnvsstindes
Tuuil 2 fesewing 28 - 32% iamm'lmﬁn‘luﬁ'uwmmﬂ asdvesthuedi e
‘summéusﬁwu‘lmummnu‘l'ﬂum‘:ﬁnm v99 Kunze and Prasad (1978).

Double rewetting Tu¥ufl 3 wssnsan m'MuJa‘Szeﬁu6m‘:%’nmmmnmu Tow
mwedoruduanadlidni  18% 80 sedtuidnsindenudu 261%
Wos 239%  wedlearaduonadd  17.2% mmﬂ%@u6mﬁnv§aﬁu1ﬂmm 55.6%
dnfummvandosmsilviinadionduddidn  eaennudenunnadn vindayadi
ik R wsﬁmwmmwé‘u'Jnqmvnvuﬂﬁmﬂm1&1m§unmnwaﬁwﬂ1‘lﬁmntg1]uwuﬁuh'z
0o 18% (wb) uarfimwduiufiudasinisanasvesmudude Fafumndesnsan
mAudnldenlidin 18% wssmunuiannMIaenuAuetnssedase S,
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3. AAPALNNFINVOIVIAAN

&rwaien1sdvesndneiiaidvadntasuar Sunauiu lddaaudom
Wi satumatusiuuadadhiiiteseudnsdnn TaomwzdaiiuRvaudntey
vagsoviiu hidndofausenda  sevinvsuudafinsianudmingjeeilfnumeds
uﬁm‘lugﬂﬁ 2 seuduuud 1 Fafluserdnauennuude wuannmisesdsud 2§
Shupsdnaue nnstssliudwawein spuduuud 1 Junnin 90% vessey

- .
£ NINUANATIVNL.

Type 1 Type 2

Figure 2. Cracking characteristics of the kernels.

nmadeuadaiiwydn  wlafiiiutesluduu Tiufedrunnniude
dnd  Feileraitesnnudafifiuteslaivesenniregnwlumda ieuudveunda
anae  wezdedidnaedinnsiateoninmdalve st lsfanumdaiifiudosluflailain
el msunursewinsudeiidiufedlituniedndoudnaildnn  ulelduiuee
dlumsasiotufieny ﬂwmﬁnﬂszmmﬁaﬁwﬂum‘smnmmﬁﬂhdﬁﬁa saudminulu
admiu  srdpamyudosnlignyuSeszuauiu gatusdesarsudaiuiaoiaziBunloy

sou ¥ Iiunatediaunn.

1912Aaa (Threshing)

1- ﬂ’]‘i%ﬁ"aﬂlﬂ&ﬂlﬁﬂl‘ﬂﬂﬂ@’]ﬂﬂ'\‘a’“’)ﬁ

navaInIuIdenIsiNvsuudad IWudac uansieil 2 dndeniiiuuie
. LA
feudutszana 23%  fludhuGensnuasiiguiietesewinansanluudas s
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4 ' 5 4 ' Y & ' o ' :
utlaaitlaildgudradng v‘fJuﬁuﬁqmmwmmﬁumawwwau qqmwmwéumaamawﬁdu
& o g S 4 &g 3 v & -

uaam 1w isiuitesnneuduvesingailifiuanuiiuaesihansdu o
unauazeuiiogaee)  vaenes v‘h‘lﬂmméumﬁaﬁﬂ'wga atnslsfausinnnudufiseldt
Wudunuvesifivewusddumalfoa iwsﬁﬂ'wganhmwéumaew)’ndmﬁag’é"m
YU vasnosasiitiuluarsed 1.

Table 2. Percentage of ketnel cracking at different threshing drum speeds.

Drum speed Replication
(rpm) 1 2 3 4 5 Average
700 4.67 5.42 7.40 3.33 7.09 5.6
900 6.17 4.53 4.83 4.49 4.53 49
980 (farmer) 4.84 NA NA NA NA 4.8
1100 6.03 6.17 7.03 513 295 55

a1ﬂﬂﬁagaﬁ'lﬁwuimmm%naugﬂu'mﬁﬂﬁmﬁm'in‘5’11'hiuanoi1aﬁ'u uag
nlefidudn1s$fdaliguin fefdsewine 48 - 5.6% mwsiusaugnu‘am‘i’lﬁm’aﬂwu
g’amammﬁ'mtflaﬁ'ag’iﬂu'lu'iq‘fsﬂ"sm’imau’iﬂ Usingifisnanuiiseutseunas 980 soude
u  wezilefidumshivesuda sﬁau'mehugnu’mﬁﬂ%’m’;’aﬂmm%nauuuUﬂxrraﬁ'wuﬁﬁ
fAufbs 4.8% uamhmnm%wauﬁﬁun"h‘!ﬁ’uatj Tifinadensdnveundadiunmin iiu
findunat  weddudnnstndlesnmsuin dniuwefidud matudlesnnmsann
Tumles dsfiusngluaned 1 Feffmneenuin mydnmdsanmsanvesdntaulag
e wenenunnnsitlong 13ee  ineelifiuialalsanm 5-6% .

1] o d
atnelsfianu  ueannIemlstamsinvesndauds Tunsldindosuln 1319edas
sistalsednimwluiBduag dw o ANUdEDIR, IMUIUNEAUANYad agagldnaide
4.

o P
2. isEanEa st uveun3esuda (Thresher Performance)
o ° - v - §
sgdntnwnsinanuvsuniaswlaluaiudug adl e udzaavauudaiiuig

6, welidudmbadanhs, nledidudnsuantin Alanud g litaoniudefidudnsin
wvaduda MAMIneaasu It giudsanudiseudien wuienusseudisneiu dwa
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1 o d 3 1 4 o J
ApAsTNOIU BRI LNENYME  AeudadluaIei 3 qasmmiﬂ-i'mu'zmm‘lumna
-

foan

Yszaninwnsenuazea (%) (uu udadzarnanviawan) x 100

uu wiauardudatuanviowda

waeuan (%) = (uusudausnanviewda) x 100
witsudafiTouundos
wiadaw (%) - (uuadedidavisonnyai) x 100

4 |
uu sudanouiunios
wialdr (%) = (un.udandiroanduvianig)
uisudafioumundos x 100

Y5z ANTAMN.ATUIN = 100 - %daaane

Table 3. Effects of drum speeds on threshing performance.

Drum speed Cleaning Broken (%  Unthreshed (%  Threshing Blown grains (% Total loss (%
pm efficiency (%) $)] (2) efficiency (%) (s) (1+2+3)
700 98.8 04 3.6 96.4 1.6 5.6
900 99.2 0.7 14 98.6 0.9 3.0
980 959 0.5 4.1 959 NA >4.6

1100 989 0.5 35 . 965 1.7 5.7

11‘ssﬁﬂ%mwﬂum‘:ﬁwmmﬁsmﬂﬁmmﬁ'navqnu1@1 700, 900 uag 1,100 80U/
u i “Linandnaiu uaglianiszans 98 - 99% widwiuiinnusiseu 980 seu/uii il
UsgAnBawansyianudzamNes  95% ﬁujuniuuwmw Whunwsgdannsilou (Fccd
rate) wmaﬂmﬂaumwgﬁmmuuﬂauq'hos%qmﬁmg‘“ FNADI uasmsﬂaumwxﬂaum

fialanlidananniiad1annan.

dwunledidudmauansindu  oanuisseugnuaalivhlvifiensuandinunn
gn  fefleuuentinvesuedtesnin 1% yaewsignuan  ednalafiudniy
wodidudndadavhaiunuh denwtenfe 700 seu/unil uagfinnuSage Ae 980,
1,100 sou/urit Tnlefidudmdadinnisroudnegioliiening 3.5 - 4.1% Tuusueii
amn§agnuan 900 seudeud TwdeRavhurivs 14% uapNuANUTITOUgNUIR
§ 900 sowdeunt HeliheAniawnauanldgedgedie  98.6% uogdnlofifudmbaildn
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Wes  09% sﬁaﬂﬁmmﬂﬂm’muﬁnwﬁuhmms%q‘mugﬂu’mﬁmuwauﬁa 900 vau/
ui SafoufluausuSaudu (Lincar velocity) 'dninfu 1584 wes/uit eanasy
gnu'mi{qanh 884-1314 wms/uii Juiludil Araullo er al (1976) 3wl
smwsﬁngnumuvné‘iﬂn fflafus Indica etnelsfianu Limpiti er al. (1989) 3wau
i mn’i&ﬁ’mwﬁm@mﬂugﬂumﬁ'}m\amnniﬁ 1256 1was/unfl lunsuedna  Indica
Federwdu 12-13% wibidefidudmsenvsandeananiseana 5-6% Tunsmenes
adeiiwui ﬁmwm%agnmmi'w Hdalignuledasenifuvhann  Isflifedidudade
Yaeenmavefievhann sarfinru$y 1100 seu/uni dusngndwneeeniiuvieuidng
uazgndseenlimaviedihananidinoesy 900 seu/uit  sueidudiudaafege
i eftsiinnutignuan 980 seu/uni Tldfudeyamediuaeonmaevieiiavhe T
‘hiﬁﬁayﬂudquﬁumﬁq.

NISaAN N (Drying)
1. mﬁ’nmmwﬁm1ﬂmsaﬂﬁ'nwfuﬁ’mm%'maﬁﬁuméu (Dryer)

HavBIMIannNITRdan T nveudausaellumed 4 daudanimsannnu
au uawﬁ'agaﬁmwmmmaaswﬁwmsaﬂﬂﬂﬁuu’dm'lﬂuwmaﬁ 5 i 4 o
Wiud  dudedidudmaileumavvesiatvue (32 du)  wEamsannudu
theana  30%  Seduisufusnsinnmiwaeudesiui  Imshaiudiulseana
24-25% luspwirefinuduvesninlienanasn  214% e 13.1% vieaudu
aaa 8.3% unan 5 dalus ddasnnldnrudugahuvie 14% sldnaaanudu
tsgana 45 shluannldanmmsannnudumuiiudaduaned 5.

Table 4. Moisture content and kernel cracking percentage at different drying

time.
Drying time (hr.) Moisture content (%) Crack (%) Remark
0 214 5-6 threshing figure
2 18.1 29.5
4 14.8 329
5 13.1 29.2
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aadaniavdanafufeavestindiuluggu

mMyaanNaud T tana AL v‘h“h’iaﬁﬂm's%’wwaawﬁmﬁumﬂ%u Fufluwa
Fivdlousuiifaausewinsnnsaanuduluuag ndnfadennuduandawnts  18%
m‘x‘%’anﬁumn Qfawamwummmimmméué"man%auoiams%"nmmﬁni‘fﬁﬂmm
Mumsisovawuvay (Ban, 1971; Kunze, 1977) wonaNitu Henderson (1958)
TWIUN m's%nﬁ'mﬁﬂﬁgmag‘iunm 48 1"{ﬂmwﬁamﬂmﬂm‘mm1w§uuﬁqﬁ’m Fufu
Sudeléin m‘saﬂﬂ'nuéuﬂwaﬁﬂﬁmﬁﬂﬁnsﬂﬂu%’nmné’m uasmm‘n’aga’v’i‘lﬁ M3
nﬁaamnm‘mﬂmwéu Tidrasiluasanluulas w‘%ams‘l*ﬂm‘immmm%x&uuu
Heated forced air agyidiwdasiissanes 20-25% Tﬂumﬁnmwﬁﬂmnéuu‘jamm#u
anasufezey 18%.

<
2. 5@li’lﬂ’]iﬁﬂﬂ’B’lﬂé‘i&ﬁ’lﬂtﬁ‘i@\iﬂﬂﬂ'}'\”éﬂ

Avsaeeduvasnlfend o 32 du IenseindaeTinTaanWauLY
Undiall  Idqeungliandouvudniseana 39-43° C (3efl 5)  uavussduaulu
Plenum chamber 2.5 hawesin gauvgivesaniouseengsgaizana 35°C vl
gaunniigegaluneundaniniy 39°C Falasasuiflvedwiudhaniien anududian
AN 214% wde 13.1% Tunawseana 5 dalu Feruduilfiuauduiivasady
domafusnlusteern Sanmaaanudu i EudodTuvesdidentioma (3 9
Wiy 1.66%.

Table 5. Drying temperatures and drying rates using heated air dryer.

Time (hr.) M.C. (%) Drying rate Air inlet Air outlet Paddy temp.

%/ hr temp, C temp, C °C
0 21.4 = 393 28.7 27.5
1 20.1 1.3 423 29.7 290
2 18.1 20 42.7 30.7 34.7
3 16.3 1.8 43.2 325 35.0
4 14.8 1.5 438 343 390
5 13.1 1.7 427 35.6 39.0
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msa (Milling)
1. wavasnsanluedasdanislosiduddutnsasnsin

dlovindhedrsdian 1 luuladliddoniosddneass  Taolisiuauauns
@@ nswredundasuinaad) wm’w‘lﬁmaixeﬁuﬁd’uﬂnag‘lummuﬁﬁq« wieil
nofiduddnsindoudnaies  wanmiuwui  asdnfifeduluuas  laiduwuifud
nsvniitesannnsd At ﬁwn'iwﬂsﬂa%wuﬁﬂwﬁn"luuﬂmqa (17-55%) udnlofidud
drviandudniwnn @ei 1 uee 6) enslsfimn sulefiduddvinluansit 6
Tuuahtulisiuldin Rewetting uag Double rewetting final¥nnswnuasdiseninemis
dfudly A wdusmsinilidiuifuasiniuy  eeilesnn mﬁﬂﬁgnﬁ’mﬁ’ndm
witadu  Srauflvaimisy uas'laiatﬂuﬁmmﬂaﬁwﬁmﬂmﬁﬂm‘zﬂ Fatunsldiuedidud
Snunmessilefigudnsdnainnisd aas‘lu"lﬁfhﬁgm\’m afi4n1s Rewetting usiagiu
wuinh e fiduddnsiniudulsenasuae  2%.

Table 6. Effect of field drying on head rice and broken rice percentage.

Sampling time 1 day drying 2 days dryingl 3 days drying2
(hr.) Head rice Broken Head rice Broken Head rice Broken
(%) (%) (%) (%) (%) (%)
9:00 639 32 62.5 53 63.0 5.1
11:00 64.8 3.3 na na 60.5 7.8
13:00 64.7 3.1 59.6 7.5 56.1 9.1
15:00 63.5 52 61.9 6.2 57.6 104
17:00 64.3 4.6 64.1 4.6 59.1 8.8
Grand avg. 64.2 39 62.0 59 59.3 8.2
" rewetted

double rewetted

2. WAYDINITUIAGOARN WA T

Safisin Wdinumseanluulas, mMslongy  sagnsuln  ueliniuasaaniny
Hudw Dryer anenseit 7 wuiwlefiduddudniildiiindseans 58% uaedinsvin
7% WefsufuilefiSuddudluaed 6 wuhlndfssiudnidiondr 2 afe 3
uEadn  MIueiinadenuawnsdsuamisy.
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Table 7. Effect of threshing drum speed on milling quality.

Drum speed (rpm) Head rice (%) Broken (%)
700 57.2 74
900 60.5 6.9
980 (farmer) 57.1 73
1100 56.3 7.9

Grand average 578 74

29NN 7 wuinangﬂumﬁd’uf‘\’uﬁw‘lﬁa’fnzmnﬁnmnmﬁlusﬂa‘ﬁx@ﬁuﬁ
Fndifesfu  ainelsiany mmr‘z‘n’sﬂuqﬂumﬂi’suuﬂt‘i’niww‘lﬁwaﬁdamsﬁﬁaﬂ'nm%aiau
4

3 3 ) : 4’ - Y L

# 900 saudeuU Fadasnfienusiseviiusnanilusedninwlumsuagwuad? gald
§ ] )

faummMsENanEaSgIUIeEug  Bneu.

L Y d .
3. waﬂ1‘5&@9)m%uammsmaaanu%umam%ﬁ

wamsanauaudenTa  IWunavesnsanluulag, nIRlondn  uAENIIUIA
Tdw aﬁaamm‘n’nsﬂﬁaﬂﬁﬁ1ma6m'nn§usi’Juﬁl‘l'nsﬂﬁaﬂﬁ'Nmnssmum‘:é‘\'@ﬂdnmﬁau
udn Nam‘sﬂmaa&’aadwﬁ'lﬁ%’nm‘iaﬂmm#uﬁamﬂ‘%maﬂmméuuﬁa‘lﬁuﬁm‘lﬂums‘nﬁ
8 ﬁvadwaﬁﬁ'f’lﬂﬁtﬂuﬁaazmﬁzfumm'fnﬁamﬂ TooBienuiludniiuraundwarud
anuale.

Table 8. Effect of heated air drying on milling quality.

Drying time (hr.) M.C. after drying (%) Head rice (%) Broken (%)
18.1 63.3 7.4
4 14.8 65.4 5.5
13.1 68.6 4.1

4 g A v L g ] - °
nasei 8 wnﬁummamwﬁuaﬂm derandaduniudy e sidud
Asunilenaaag Tummsﬁmsaﬂnﬁumuﬁﬂ@u‘lﬁ&hummuaﬂmwgu g 1diadSiduddu
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dteras  Satumsaaswdudnfentoumsiniug  ifumevil sieeiWldgaaw
sy Q”S%’uwmvwﬁmﬁmﬂa%Mun’mﬁwwm&'ﬁnmﬁﬁlﬁ uawyiuilunseni
srunuey  flasonuudednansdsosdeduinnng  auusnlisendleauddriuiiuses
it wadluserdmeluwdaes.

fudhindurein Jummesesiwuin msaeeadu hiheeduluulasdedu
wdosannuduuuuanden seiwaliiiansi iy (e 4) wadetindradend
annuduudund ndunuInldieSiduddudinage warinlofidudavimiasfadafiann
Tuuilas (m‘nqﬁ 6) uasq‘l’w'aﬁaﬂmm#uﬁ'man{au (mswﬁ' 8).

dywan1inaasy

& A’ 13 oV 4 !
INNINABINSE  duNIodFUNANTENLURINILIIUMIIN  waanaiufede
gauawvesddilu  Tusdvesedmudnisdnveania  uazguawasd I VAN
* W o v ;
Tundveuofifuddudnn uazilofiduddntin 1adei -

1. prsmndtuslasdanseannnuduvesiruddenludiuiilauuaa’ld
Ussnnes 10% lunan 8 *i'?ﬂm‘luqthu.

2. pmsandluwasiinarliifansihvesndedinwlunien  weenns
$nerBudedudaseduanuduanannds  18%.

3. M3 Rewetting vasdmiwdannnin 18% ud sgvlims3aiudu
war msuansinansafiAududs wnilms Rewetting wanundawaid
srBaunndu.

4. MR sunIeIndinuEsey  700-1100 seu/ui  liflwayin1w
A MveEat IRy

5. anusignuiaiinasenanwdnaniiiludidvudmies Taamwizdin
Fuliiidrumanamuduliiudoron  ethalsfd  aawuiagnuaail
AszAnsnwnsuoegueiuua Titufivelvivansddiigedo 900 seu/uni
(1580 tu@s/uf).

6. mIaamuaudIniesaen iy Tnaliledduddnahuiuduguii
Sumseanluulas nsaeauduyi Iinsmsaudseanas  20-25%.
7. mstmm*m%uﬁuum“saaammméuﬁmflﬁflmn1wmsa~uaa%ﬂm‘sﬁ°‘\gju fio

fulefidudmauantinitoras  dlesonndniiauudaunsediu.

8. andafidudnisfivesdn luiduwuidudefidudnsuaniinainnsd
Fatuagldunsefiunsuansinannadlaild.
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9. msSaleddudnsn  vesi laumsasisdeud sl Tt
. 4 ;
Subjective 3sdianunanandonldie werldinawn.

ANYaLANL

asveaendeil WFuyuamivayuen vitm # 9 3 manyaIfe wagldiuns
Boredwindosdoiildlunmanesnn ﬂuﬁ‘muuamnamuwmmmﬁamuﬁumm AL
nuasendad wnineduSodmi JITuTeveveunmuetigan o il
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faug, M. (2535). 'lmam'sﬁ'mmqh:\i‘ﬁﬂu. R wneuMIvPEMIITNTT 9N uapfeyHaniioanu1?
afefl 7. 11-12 nuawuf. gudiSudnuwi.

slusivawnems, sl (2534). i wide 15 7 8 & nmovas e euwbou wdoalwi. (Aedo
daudn).
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EFFECTS OF CATTLE MANURE, GREEN MANURE AND

CHEMICAL FERTILIZER 13-13-21 (NPK) ON GROWTH

AND KERNEL YIELD OF MAIZE (Zea mays L) GROWN
ON YASOTHON SOIL

Ammuaysilpa Suksri !

sniwavesiluaon ilofiwda warilmnligny 13-13-21 (NPK)
sionnatySiAl Inuazwanaad Inelgnluduges Tass

dnnedm] gvs |

-1 ' o o . -
undada : AINARBIEINAINARDITIlINARBINMIEINUAIMARS, g dnedovenuin  lusdnuden
@, a a oo ~ -
AN - Aueuu 2534 Tevgnluduninegan lan fevihnsdnyndvinavejunen, uiivaauanunil a3
' a o = o @ - et
13-13-21 (NPK) wamswimmulmawawamaw"nﬂmﬂuﬁi’eﬁn 1 @dueeg FmsonufudJunaunlu

Suksri et al. (1991) wauilmeildldgas 13-13-21 (NPK) unuigad 15-15-15.

NANTINARBINY Y mm"‘ssmﬁulnlumammﬁ'an‘f"imﬂ%au'mﬂnaavgﬂﬁﬁ‘mﬁmﬂﬁaﬁu iR nef
apean Inenaegdu Tned enmmpdriu v TudFusunenatnedud (T uagd¥y Control (T,) #u_ﬁ'luqaqa
'luﬁffuﬂuﬂqmas'mﬁuﬂumﬁ (T) uasﬁﬁ'm]umﬁmimﬁm (T,) madujueiiiun 60 ﬂt_’\ll'i (T) iRz ily
wagtiminluuesining ethdbifammainueilludaz 60 an/l3 (T Tmalun TR mtnuisveslngege
audawiufwceuasiuedl (25 An/l3) uawijuaaeiaufjoe 3(T,) dudSuaug o wedweleiu  Wande
di Inadienuedwedetunnd iy mhq‘hﬁmuwam'mamwni'm'n'lei‘ﬂuﬁmw‘-'mﬂuﬂaﬂimﬁu‘xguml‘lﬁﬁwﬁ'ﬂ
NANAATN LA lANaY ﬁ’nﬂ111@?1]_0;@15‘3@01«62111%5@11 60 nnfli wewdedn ineveeyndndulidelt 318, 329,
379, 414, 433, 452 wag 457 an/li dwdu T, T, T, T, T, T, we T, aadey Iuunedviwidedde
mjnamﬁuaﬁaﬂn’li‘ﬂtm’e)ﬂ\]ﬂﬁasawimﬁ’uﬂumﬂuﬁuﬁ%mmqwaymcﬂm.

anspnyRITaad, M Inefovauuiu, ADULAY 40002
Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002.
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Effects of cattle manure, green manure and chemical fertilizer

ABSTRACT : The experiment was carried out during July-September 1991 on Yasothon soil at
the Experimental Farm. Faculty of Agriculture, Khon Kaen University, Khon Kaen,. Thailand to
investigate the effect of organic manure, green manure and chemical fertilizer 13-13-21 (NPK) upon
growth and kernel seed yields of maize Rungsit 1 variety. The treatments used were the same as
those carried out by Suksri et al. (1991) but chemical fertilizer 13-13-21 (NPK) was used instead
of chemical fertilizer 15-15-15 (NPK).

The results showed that total dry weights at the initial sample were similar for all
treated plants yet at the second sampling period, total dry weights of the crop plants increased more
rapidly with time in all treated plants except the two treatments i.. the cattle manure alone (T,)
and the control treatment (T ). Leaf areas were highest with green manure plus 25 kg/rai chemical
fertilizer 13-13-21 NPK (T3) and the chemical fertilizer 13-13-21 at the rate of 30 kg/rai (Ta)' An
increase in the amount of chemical fertilizer did not increase leaf areas and leaf dry weights of the
maize plants. However, cob dry weights were significantly highest with the chemical fertilizer 13-13-
21 at the rate of 60 kg/rai followed by the green manure plus 25 kg/rai 13-13-21 (T, and also the
chemical fertilizer at the rate of 30 kg/rai, the rest were similar. At the final harvest, kernel yields
were similar in all treated plants. Nevertheless, it was evidently shown that the applications of
either green manure or cattle manure together with chemical fertilizer 13-13-21 at the rate of 25 kg/
rai gave the highest kernel yields. The maize kernel yields were ranging from 318, 329, 379, 414,
433, 452 and 457 kg/rai for T], T7, T6’ T3, T4, Tj and T2, respectively. Growth and yield of maize
was affected most by drought.

INTRODUCTION

Maize cultivation in Northeast Thailand seems to face problems on soil
fertility apart from the uncertainty of rains particularly during rainy scason. Most
of the soils in tropical areas especially Northeast Thailand contented less amount
of soil organic matter reflected low water holding capacity (Sittiwong, 1988).
Furthermore, soil fertility level, in general, is relatively poot with high degree of
soil acidity (Ahmad and Tan, 1986; Deeruksa et al, 1989). The use of chemical
fertilizer alone can not be totally an ultimate technology in producing crop yields
in each year cultivation (Suksri et al, 1991). Therefore, it is imperatively
important to investigate the offect of both chemical fertilizer and organic manures
on growth and and yield of the crop plants particularly maize plant since a large
number of growers in Thailand accepted the feasibility in growing the crop plant
for commercial scale. The uses of organic materials improve soil physico-chemical
propertics have been advocated by a number of workers c.g. Fageria (1989),
Suksri and Seripong (1990).
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MATERIALS AND METHODS

This maize experiment was carried out during July-September 1991 with
the use of an acid Yasothon soil (Oxic Paleustults) at the Faculty of Agriculture,
Khon Kaen University, Khon Kaen, Thailand. The initial soil properties analyzed
were; pH (5.2), OM. (0.40%), exchangeable K (28 ppm), available P (4.41 ppm).
The soil used was ploughed twice followed by harrowing once. The size of the
plot used was 6 x 10 m. The treatments used were: contro! (Tl), chemical
fertilizer 13-13-21 (NPK) at the rate of 25 kg/rai plus cattle manure at the rate
of one ton/rai (T,), chemical fertilizer 13-13-21 at the rate of 25 kg/rai plus
green manure at the rate of onc ton/rai (T3), chemical fertilizer 13-13-21 at the
rate of 30 kg/rai (T,), chemical fertilizer 13-13-21 at the rate of 60 kg/rai (T) ,
cattle manure at the rate of one ton/rai (Ty), and green manure from vegetable
cowpca-KVC 7 at the ratc of one ton/rai (T,). The design used was a RCB with
four replications. Maize seeds variety Rungsit 1 obtained from the previous
cxperiment were sown directly into the soil at the rate of 3-4 seeds per hill
followed by the application of herbicide (Lasso) once. One week after emergence,
seedlings were removed lcaving only one seedling per hill. The application of
both manure and chemical fertilizers was carried out once on July 12, 1991 by
banding along both sides of cach row. Weeding was carried out by hand twice
throughout the experimental period. The application of insecticide (Azodrin) was
carried out twice during the second and third months of the growing peroid. The
plant samples (10 plants) for growth analysis measurements were taken twice i.e.
at day 49 and day 63 and kernel yields at day 87 (40 plants) after emergence.
The technique of growth analysis (Sestak et al, 1971) was used to measurc the
changes in growth of the aerial plant parts of the crop plants Leaf arcas were
measured by Leaf Area Meter, Model No. AAC-400, Hayashi, Denko Co,, Ltd.,
Japan. The plant materials were oven dried at 80°C for four days and weighed
out for dry weights determination. Kernel yields were dried under the sun for
three days and then weighed out for dry kernel yield recording. The data

obtained were statistically calculated.
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RESULTS AND DISCUSSION

Top Growth at Fays 49 and 63 after Emergence

For stem dry weights at day 49, mean stcm dry weight per plant was
highest with T, followed by T, (Table 1). The results suggested that green
manure has its significant effect on stem growth of maize plants. This is perhaps
due to the high amount of N and P contents in green manure promote stem
growth while that of the cattle manure has less effect on stem growth. It might
be possible that green manure releases nutrients slightly faster than cattle manure.
However, the results of all treatments were not differed from ecach other. This
could be attributed to the period of drought (6-7 weeks) during the vegetative
stage of growth (from late June up to the first week of August) hastened age of
the stem tissues of the crop plants. Therefore, growing maize in Northeast
Thailand one has to keep in mind that the sowing of sceds of maize should not
coincident with the period of dry spells particularly during the vegetative growth.
This is to avoid stunted growth of tops at vegetative stage before caring stage
has reached. It is obviously found that there has been always a period of
drought after a certain number of rains of rainy season in Northeast Thailand.
The results of Suksri et al. (1991), growing maize of the same variety and the
same soil series but different sowing date durfng early August, indicated that the
crop plants were adequately supplied with rain water and the amount of growth
and kernel yields were twice greater than the present work. Therefore, a long
drought period has its tremendous effect on growth and crop yield of the maize
plants especially during the vegetative growth. Leaf dry weights, leaf arcas and
leaf area indices (L) were relatively low. The results indicated that the maize
plants were not able to obtain growth up to an optimum level as a result of dry
spell period hastencd age of the crop plants. L values were much lower than the
previous work mentioned ecarlier. It is anticipated that with this type of leaf
structure, maximum L value should reach 8.8 as reported by Birke (1966). This
value of L should provide 90-95% light interception available for leaves among
the canopies. With this work, to obtain this value, the distances used should be
adjusted ic. the distances between rows and within the row should be 30 x 20
em and the value of L should be 8.76 for the highest value of T, at day 49 and
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kernel yield should reach 1,516 kgfrai. Nevertheless, with the distance suggested,
it would be suitable for those extremely poor soils. The data of the present work
should be more reliable if there has been no dry spell period occured during the
experimental period.

Table 1. Mean stem, leaf dry weights (gm/plant), leaf arecas (cm?/plant), and
leaf area indices (LAI) of maize at 49 days after emergence as influ-

enced by fertilizer treatments.

Treatments Stem Leaf D.W. (g.) Leaf area (cm?) LAI
1 24.52 17.92 3761.89 1.79
2 33.94 19.82 4483.26 2.13
3 36.71 17.95 438191 2.09
4 32.18 22.21 5261.48 2.50
5 30.90 18.55 4633.63 221
6 24.51 15.47 4561.24 2.17
7 34.10 18.66 5215.31 248

At day 63, the results showed that stem dry weights and leaf dry weight
per plant increased more rapidly in all treated plants (Table 2). The plants treated
with green manure gave greater stem dry weights per plant than those treated
with cattle manure. The results suggested that green manure seems to be a good
material to use either with or without chemical fertilizer rather than cattle
manure. However, the plant being used for green manure in this work requires a
certain amount of P for the development of nodulation which is normally
developed by natural fixation. In term of less expensive investment, it is perhaps
advisable to use green manure or cattle manure with chemical fertilizer rather
than chemical fertilizer alone since the amount of investment could be reduced
with green manure or cattle manure. Furthermore, soil properties could possibly
be improved for long term cultivation of crop yield. L values were relatively
smaller than those of the initial sample, the results indicated that at this growth
stage, most of the lower leaves reached its old age and some have dried off.

This could possible be due to the previous drought period hastened age of the
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crop plants and the final kernel harvest was only 85 days after emergence whilst

that of the pr’cvious work was 92 days after emergence (Suksri et al, 1991).

Table 2. Mean stem, leaf dry weights (gm/plant), leafareas (cm?/plant), and
leaf area indices (LAI) of maize at 63 days after emergence as influ-

enced by fertilizer trecatments.

Treatments Stem Leaf D.W. (g)  Leaf area (cm?) LAI
1 111.04 51.05 2543.07 1.21
2 167.23 7647 353208 1.68
3 172.38 71.60 3088.82 1.47
4 167.35 86.74 4241.78 202
> 171.08 83.50 3411.70 1.62
6 131.98 62.52 2898.06 1.38
7 168.26 73.69 3168.64 1.51

Cob and Kernel Yields

Cob yields harvested at day 63 were significantly differed from each other
(P < 0.05). The highest cob yicld was found with Tg followed by T, T, and the
rest were similar (Table 3). The results indicated that cob yiclds of treatments
with cattle manure and green manure (T, and T, were similar to the highest
amount of chemical fertilizer (Ts). Nevertheless, it was turned out that kernel
yields were not followed the same pattern as those of cob yields. The results
suggested the depletion of soil nutrients and perhaps K was inadequately supplied
during the kernel filling stage. K has a direct influence on electron (e”) transport
in the photosynthetic ¢ transport chain was reported by Overnell (1975). Kernel
yields were very much lesser than the previous work (Suksri et al, 1991)
approximately 2-3 times. Kernel yields were: 318, 457, 414, 433, 452, 379 and
329 kg/rai for T, up to T, respectively. The results suggested the ecffect of

drought reduces maize kernel yields severely.
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Table 3. Mean cobkernal yield per plant (gm), and kernal yield per rai (kg)

of maize as influenced by fertilizer treatments.

Treatments Cob Kernel/plant Kernel/rai
1 47.39¢ 41.78 318.02
2 64.33bc 60.08 457.08
3 83.16ab 54.39 414.50
4 77.57ab 56.88 433.21
5 102.48a 59.44 452.31
6 59.62bc 49.84 379.21
7 67.32bc 43.24 329.32
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ECOLOGICAL STUDY OF COFFEE STEM BORER
XYLOTRECHUS QUADRIPES CHEVROLAT (COLEOPTERA :
CERAMBYCIDAE) IN NORTHERN THAILAND
II. MATING AND REPRODUCTION

Jariya Visitpanich '

ABSTRACT : Mating behavior and reproductive rate of the coffee stem borer, X ylotrechus
quadripes Chevrolet were studied in both laboratory and 8 x 16 x 3.5 meters field cage. In the
period of 15 days of observation, the results revealed that the copulation normally occured during
the daytime. Both male and female were supposed to have the equal chances to search for each
other for copulation. The flying female may approach a resting male or the male was stimulated by
alighting female on the coffee bush.

- The fecundity rate and longevity of adult stem borer were enhanced by the higher humidity
rate. The range of relative humidity recorded during June to October was quite high as 74.17-
78.69%. The maximum number of eggs were obtained at the optimum temperatures of about 31.02-
31.52°C. The temperatures beyound the optimum point caused a remarkable decrease in number of
eggs deposit. Beside the environmental factors, the body size of insect was also found to correlate
with both fecundity and longevity of adult female. The fecundity increased as their body size
increased and similarly the longevity of the bigger size adult was longer than the smaller one.
Interestingly it was noted that the virgin female did not lay any eggs even mature eggs were full in
its abdomen.

T aedenfging, asenvesmaad, undnenduBedd, Budlwi 50002.

Department of Entomology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50002.
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Figure 1. Sketch of a coffee plant in the field cage illustrating the mating
behavior of coffee stem borer Xylotrechus quadrips Chevrolat on the
plant. A, male beetle stayed on coffee leaf and waited for female; B,
female bectle landed on the leaf; C, both male and female met and

mated on the upper most leaf.
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Table 1. Date of collection, body size and some reproductive properties of
Xylotrechus quadripes females used in this trial
Indivi Date of Body Preoviposi- Longevity No. of No. of Tatal no.
dual collection size tional period (days) eggs eggs of of eggs
number (mm) (days) deposited  remain
1 1024 27 x 130 3 65 32 10 42
2 1024 2.7 x 120 5 49 44 3 47
3 1024 30 x 120 3 40 87 1 88
4 1024 33 x 125 3 55 69 = 69
5 1025 22 x 110 3 41 7 - 7
6 1025 45 x 156 2 59 180 - 180
7 1025 40 x 115 2 27 194 2 196
8 1025 45 x 160 2 26 59 60 119
9 1025 24 x 115 2 24 73 80 153
10 1025 4.0 x 15.3 2 44 290 292
11 1030 45 x 170 1 78 350 2 352
12 1030 48 x 180 4 51 306 13 319
13 1031 3.5 x 138 3 50 187 7 194
Mean 2.69 46.85 144.46 13.85 158.31
SD 1.03 1577 11478 2557 11094
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