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Abstract

The 2x2x2 factorial in completely randomized design experiment was
conducted to determine the effects of genotype of does (Thai native or 50% Thai
native-Anglo Nubian crossbred), energy levels in concentrate (2,400 or 2,734 kcalkg
metabolizable energy, ME)} and body condition of does before mating (good or poor) on
reproductive performances of does and pre-weaning growth of their kids. The study
was carried out at the experimental farm of the Small Ruminant Research and
Development Center, Faculty of Natural Resources, Prince of Songkla University,
located at Amphor Klong Hoi Khong, Songkhla Province during September 1999 - July
2000. Does were rotationally grazed on Paspalum plicatulum pasture for 6 weeks and
supplemented with 1% of BW concentzate. Does were joined with a buck of the same
genotype for 45 days. Does kidded on pasture and ran with their kids for 3 months
post-partum. Dry forage weight was significantly different among paddocks (P<0.01)
varying from 617 to 881 kg/rai. Dry weight of forage before grazing (643 kg/rai) was
significantly (P<0.01) lower than that after grazing (714 kg/rai). Period of study
significantly (P<0.01) affected dry weight of forage with value of 460-1,145 kg/tai. The
greatest dry weight was oblained during 1 September 1999 - 15 October 1999 (1,145
kg/rai) and the lowest dry weight was obtained during 16 October 1999 - 30 November
1899 (460 kg/rai). Leaf/stem ratio of grass decreased significantly (P<0.01) after grazing
(11.6 and 3.4, before and after grazing, respectively, P<0.01). Crude protein (CP)
content of grass leal was 5.7-6.1% and CP content before grazing (6.4%) tended to be
higher than that after grazing (6.3%). CP content among periods varied from 4.5 to
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6.9%. Lignocellulose, cell wall and lignin content of grass leaf were similar among
paddock (456.6-46.9, 77.8-79.9 and 4.9-5.7%, respectively) and before or after grazing
(46.5 and 474, 79.1 and 78.6 and 5.2 and 5.4%, respectively). Lignocellulose content
was greatest during 16 January 2000 - 29 February 2000 {49.0%) and lowest during
1 May 2000 - 10 July 2000 (45.7%). The greatest cell wall content was obtained
during 1 September 1999 - 15 October 1999 (84.0%) and lowest was obtained during
1 May 2000 - 10 July 2000 (73.9%). Thai native (TN) does consumed 1,234.80 g/head/d
of forage and concentrate whereas 50% Thai native-Anglo Nubian crossbred (50% AN)
consumed a total diet of 1,360.73 g/head/d during the experiment.

Genotype, energy levels in concentrate and body condition of does before
mating did not significantly (P>0.05) affect kidding rate (KR) and multiple birth rate
"~ {MKR). KR and MKR for TN and 50% AN does were 92.11 and 66.71; 93.55 and 72.41%,
respectively. KR and MKR for does receiving concentrate with 2,400 kcal/kg ME were
91.43 and 65.63%, respectively, which were similar to KR and MKR for does receiving
concentrate with 2,734 kcal/kg ME (94.12 and 71.88%, respectively). Does with good
body condition tended to have greater MKR (78.13%) than does with poor body
condition {(59.38%)

Genotype and energy levels in concentrate significantly (P<0.06) affected milk
yield. Milk yield for 50% AN does 1, 3, 6 and 12 weeks post partum (1,387, 1,086, 768
and 452 ml/d, respectively) were significantly (P<0.05) greater than those for TN does
(998, 946, 617 and 298 ml/d, respectively). Does supplemented with concentrate
containing 2,734 kcal’kg ME produced significantly (P<0.05) more milk than does
supplemented with concentrate containing 2,400 kcal/kg ME 1, 3, 6 and 12 weeks
after kidding (1,382 and 1,003 ; 1,132 and 100 ; 803 and 582 ml/d, respectively), except
at week 12 when does supplemented with concentrate contained 2,734 keallkg ME
produced similar milk yield (405 ml/d) to does supplemented with concentrate
contained 2,400 kcal/kg ME (345 ml/d). Does rearing a single kid produced similar milk
yield 1, 3, 6 and 12 weeks after kidding (1,107, 945, 734 and 317 ml/d, respectively) to
does rearing twin kids {1,279, 1,086, 651 and 379 ml/d, respectively). Does with good
body condition before mating produced similar milk yields 1, 3, 6 and 12 weeks post
" partum (1,261, 1,042, 689 and 381 mki/d, respectively) to does with poor body
condition (1,134, 988, 696 and 369 mY/d, respectively).
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Genotype, birth type, sex of kid, body condition of does before mating and
energy levels in concentrate significantly (P<0.05) affected birth weight of the kid. 50%
AN kids were significantly heavier (P<0.05) at birth (2.7 kg) than TN kids (2.0 kg).
Birth weight of single born kids (2.5 kg} was greater (P<0.06} than twin born kids (2.1
kg). Birth weight of male kids (2.4 kg) was significantly greater (P<0.05) than female
kids (2.2 kg). Kids from does with good body condition (2.4 kg) were significantly
heavier at birth {P<0.05} than kids from does with poor body condition (2.1 kg). Birth
weight of kids from does supplemented with concentrate containing 2,734 keal/kg ME
(24 kg) was significantly greater {P<0.05) than kids from does supplemented with
concentrate containing 2,400 kcalkg ME (2.2 kg).

Genotype, birth type and energy levels in concentrate significantly (P<0.05)
affected weaning weight and pre-weaning growth rate of kids. 50% AN kids had
significantly (P<0.05) higher weaing weight and pre-weaing growth rate (8.1 kg and
6.5 g/d, respectively) than did TN kids (6.6 kg and 56 g/d, respectively). Single bomn
kids had significantly higher (P<0.05) weaning weight and pre-weaning growth rate
(8.2 kg and 68 g/d, respectively) than twin born kids (6.5 kg and 53 g/d, respectively).
Kids from does supplemented with concentrate containing 2,734 kcal/kg ME had
significantly (P<0.05) higher weaning weight and pre-weaing growth rate (7.7 kg and
64 g/d, respectively) than did kids from does supplemented with concentrate
containing 2,400 kcal/kg ME (7.0 kg and 57 g/d, respectively). Weaning weight and
pre-weaning growth rate (7.4 kg and 60 g/d, respectively) for male kids were similar to
those for female kids (7.3 kg and 61 g/d, respectively). Kids from does with good body
condition had similar weaning weight and pre-weaning growth rate (7.3 kg and 60
g/d, respectively) to kids from does with poor body condition (7.8 kg and 61 g/d,
respectively).

In conclusion, genotype, energy levels in concentrate and body condition of
does before mating did not affect KR and MKR. However, genotype significantly
affected milk yield, birth weight, weaning weight and pre-weaning growth rate of
kids. Body condition of does before mating had also significantly affected birth weight
of kids.
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w €A A M oA A1 1 & i A
lnensingindioslne ngudl 1 uae 3 Swslimenguas o o neail 2 uay 4
fusluwengua 10 & nasunegnassiiudies-teslnayden 50 wesifud naufl 5, 6, 7 uay

8 fuumengias 8 ¢

q: 3
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3, madansulasuegn

Hulaava e 4 wlas Tmauﬂa&w 1,2, 3uaL 4 fiAufivhiu 5.1, 6.6, 5.6 WAy
5.9 13 enadei mmwﬁquiﬂmtﬂuﬂmwwauﬂﬂnau (Paspalum plicatulum) Toaaeslviume
Lmvmuuuuwmmmuﬂmwmm 6 ﬂﬂm'm ElﬂL’mmiwﬂuLﬁNﬂ‘S\‘]ﬁﬂmﬂﬂaﬂiﬂMLL‘W"LL‘H”
waglulantssno 8 &k Lqugﬂmauwumaa wadlnaydau 50 weSiud Lm.,l,aaﬂ,u
ulasft 1 aé’uﬁ’ml,ﬂaaw 2 u,avtmvwwﬁwuwaa‘lﬂmmmﬂmmam 3 aaunuuﬂaaﬂ 4 Bn
Usesunzanmednluuame (L"a‘N‘ﬂﬂaEN ‘lu'mw 1 fuenau 2542 uwvgnwﬁuwumaa-
uaa([ﬂaumau 50 wedidud Lmumﬂuuﬂam 1 nguwkuﬁwumaa‘lﬂaLmztau‘luuﬂaaw 3
mmmmnutma@ﬂ 2 LLﬂ”LLﬂm‘ﬂ 4 mmwmmmuﬂaa Imamqumﬂwuﬂuﬂsumm 5
FUALNNT i 6 Sland ('mﬂ 16 gaAN 2542) mmmv@nwmwumaq LLB\‘]Iﬂﬂ‘%
dew 50 wasidud mnuﬂmﬂ 1 Lﬂtmvmmmﬂaaw 2 LLavmaLvawuﬁwummLﬂammujm
N uaetigosimemdneg bualasdanaidussazm 6 Hlonh
dutn Srmiulihuamdifianin (aignunsda Lwa‘lwm\lman‘lmu (regrowth)
wSsmFastanos 6 duand ﬂaumugnumvmaﬂumamalﬂ mmmvLam‘mmmwaaumau
uﬂaaﬂaaa‘lmm.,l,mvmmﬂmzﬂumn 8 Hlo fa *m’mﬂ 1 fnen 2643 - 30 mmam
2643 uwugﬂwﬁnwumaa LL’e)\‘IIﬂa‘\;}LUEm 50 wasidud Lmvl,aaﬂuuﬁmﬂ 1 LLﬂ”tLW”WHﬁWH
diaslneuny Laﬂmmam 3 Lﬂmmﬂivmm 8 dhlami wavtas i 1 woEmeN 2543 - 10
nINAN 2643 Lmugnwﬁuwumaa LLaaIﬂagmw 50 WoSidud uﬂ::taﬂuuﬂaaﬂ 2 WAYIHY
Fufawdieslne wny o Sslaladtt 4 Sunemsznns 8 dlawi Eigammaney)  lusshs
nﬁmaaauﬂaaﬁ 1 Wy Lmam 3 v“nn*wmwmmuﬂmLwaflwmlmanlmmmmmaﬂu
it 20 (LL‘]_[EN‘H 1) wagR 21 (mjmw 3) AN 2542 Lmuﬂaa‘n 2 uay mJaaﬁ 4 fnadia
wmwmuﬂm 2 ﬂﬁd lusvqumiﬂmaaamamﬂlmuﬂ 4 (mjaaﬂ 2) LLES”’J‘WH 5 (mjmw 4)
AENEY 2542 Uay ﬂﬁf&wﬁaﬂmm 8 (Lma&w 2) uavqwn 13 (mla&ﬂ 4) fiwen 2543 mmmw
udarilasiavniielentmiianshaiudeumanaaes fvmalsunsindananluudes
LLﬂamnmmmnmmuLau Lwatl,ﬁmyw‘lmmmaaﬂ‘hﬁuﬂﬁvmm 6 o) iasanlussnha
msmaamNumﬂﬁnmnwﬂmwmﬂu'luuﬂaaLﬁuiﬂammmmm hﬁmﬁnmmwmmmlmﬂ
%y onadlsunsaiings hivwmm-smaaa‘lﬁﬂaslmﬂa&wmm 4 wlas 4w 2 950 A9
‘mﬂclmﬁauﬁumsu 2542 (u:ﬂa:m 2 URY 4) uazeaian 2542 (mjmya 1 uay 3) ﬂﬁamﬁaa’lu

ounumies 2643 (uasfi 1 way 9) naslluinn 2643 a2 uae 4) laanstaundslade
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g8n Wimdsnnanlsd anluflendama washurtasile ludan 100, 50, 50 uay 200

Alansusiauas mud e

‘Lw 8
4. M HNITTN
ownsvilElummenass! 2 gas  viodesgwsillusfiu 14 weSidud  gmsusndl
hod 2/ [ ! 1 a v td s L3 { .! 1 o/ o i
wisomlfjslonild 2400 Alaunaeddenlanti Sadussdummifidinineiumdonmd
lselemfldmnzan fa 2,600 Alannsasdeflansy (NRC, 1981 ; Milton et al., 1987)
i & a { 1~ 2 A hod o 1 1
dugeshl 2 Andsomlisclomild 2,734 Alauraadeiafilandn Fafiussduwdamufigond
& & 6\ ! 24 :)I 24 b oy (] &
sednwdermlfiselamildimnzan emmdwisdasgnaszneumeingiusfiofaaiu e
& 1‘ & A ) Gl 3 € S sw A \l o 14
inlwe  mndandes mnidtelusdothdsiie 11 nde waclowraGeamesie ueill

Snghuehatu Fauanslumaed 1

s 1 dasznaurasingRuesdnd Rlany) Alduseneugasannsiu
(% as fed basis)

TopfuuasshuLlsenauyand Q’Cﬂiﬁl 1 gmsﬁ 2

oL

1w 18.10 35.80

mndwaes 5.00 7.90

mnidielisidathahiie 24.90 50.00

$m 48.50 2.80

InGo 2.00 2.00

lounaidasmonvia 1.50 1.50

T 160 100
gautlsznaumaedl (Fhamneduany

Tufstm (wladifud) 14 14

wiamd s lemtld 2,400 2,734

Alanaasidonlani )

2 £ G § s LY A a

EENeWNIIU 1 Wesidussanihmtingilng eaanlsasImnNIaaas fa 456 U

1 w & v]J 1 a & 1 1 Lres 24
ﬂauwa‘uww; FUNWTNGNUNSHENUNINERTY 12 dlem IﬂUtLWSLLWﬂﬁﬂ@NQS\lﬂﬁJa']W]"a"‘ﬂu

gawdnlszanos 9.00 u. Taglilusvennssm afwudueynissnsadhinlfuaslime
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~ o 1 V P [y
Auemstuauvan (Wswsnme 1 4l Seudesaslunednluamgn YihmsUsuSom

a7 ’: 2. ] A ¢=5 =)
E]']WITIJHC‘]’]N%’MHH?JB&LNLLWS‘V]Lﬂaﬁu\lﬂﬂﬂ 1 wau

5. mamnandauatdadiusasizamsdailulasgh

e

udl.d.

 Wiwdhedufiramnsdainauuasmdimeunuduynessifinavyndsuudamo
Tnevhmafiusnathusissutaniszans 013 wediudiediud  lneffuiuinahadu
U (systematic sampling) (t Mennetic, 1978) Lﬁuéi’aaamima‘l%'ﬂsamiu (quadrat)
A 40040 EuRins GHAUA 016 mmames) daAdimafiushethaioma 64, 72, 72
Ay 84 99 Tuntlasft 1, 2, 3 wae 4 owéndtu maiushathaluusiazanldaadaynszes 10
IS TBINUNTN LavmHETBIua LLa"Lf‘iaamﬂmmn*’a’maaLtﬂawsﬁw%a 4 wlay whriy
80 mas luudazumAafiudhethld 8 9o mmweﬁmwﬁmﬂumaua’mqamnwuﬂuﬂivmm 5
Lfmmmm WidathsRremdaiuday ammmmamu'muﬂﬁm waqmﬂummmaammﬂ
7 1-4 Paaustasunaai sub-sampling tavfiudhethosanm 05 Alaniy Tagenszems
vdndaufigaingii 70 essnisades o 48 Flus dmiudhathmesafl 58 1
UAGiswReniusachal 1-4 (ustasum teusiasuasass! 8 AU flensy 48 $2lus
Wihageanangey dmsdadtemanimiinugslusnmifiersiu  uandedaiildeen
dungh Asmsegaih waeinfty wasimsuenvaesniduly § 16 wasdufions dwaamn
waHAaTTIwR e e dnduzamih Asnsenai wayieis wasdndauseslusias
AraInen

€A a
6. ﬂ?iﬁ?ﬂ%ﬂWﬂ&ﬁﬁﬂ']ﬁTﬁ&@l?ﬁLlawgﬂ%i%tmlambﬂaﬁ

T¥nsorudadang 1x1 wes S 4 nsssenufl 1 udas Mensoiudaindau
fumsfiushatsiremsdaiteunsunudy wehmafiudegiiremsda T unseiudes
whoNTUMSUiatfira e indsmaunzidy USmnsiremsderiunsAuaen

s Y 2
fminildiangns |
(logey, —log oy,)
(log oy, —log oy,)
L = Buodigewnsdaifuneiu

o= (opy—oyy)

oy, = sarBRRTemMERiteunsunsdsuannsaiudnd

oy, = HanAaRTamIde nRInsunziimennsotiue

oy, = wardomasirowsinslunsdeduganmihdaid il
(Linchan Ut Lowe, 1947; Stewarf, 1952 a13la# ‘t Mannetje, 1978)
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7. MadnmnianmInaeagnuazianmalgnusa

o/ o L
ammm‘maamgﬂmmmlﬁmﬂgm

° 1 a{ t:id
Svmmiuneiinaangniiiate
danmInsangn = x 100

Ed

SuluneigneTaie

dammslignustnduandldangas

dwunslunsiinaaagnise
Sommslignusla = . — x 100
dnnuuslwenaaangniniiyio

8. M

%ﬂuuLLﬂLngﬁﬂaamgﬂnﬂﬁaﬁﬂmﬁas 15 b 1, 3, 6 uay 12 wiasen
an Tneludilamfusnasinluiul 3.6 winaen lasfiniia 2 o0 esaaniuseudmenn
Trsiumsiuawmiuete Tnarovieasimsdaiminue Sageshm oxytocin S1am 1
fiadansviadh (gasluu oxytocin 1Bmay 1 Jedans fewiviu 10 le.g) Yenwsverah
wn wehmsaundaedle sufnsvsmmmdedungiioamnadh wnslmreenaingn
wree Tnenldos Wasmzdalmalamehduszasnasvnn 4 #bi uasisgrunsliluaen
doasunm uleduiauediives TufinBnosiielfuassasassims

3 g E-3 1 .\ o 9;' H 1 L7 £ UI
SaunTisdadass thenfldndnnom B nosiusfiunssdasdnga idlussoznm 24 $alne

4
9. mavshninusnasaawasmaaayfulaneudmazasgaumns
Fohmringnunsusnasaauasiifinuasisine  wsasgnuns  Tliatasniinaen
Tesgnunz(gninmvidagnuels) uasinhmiingnuwsyndaniaumeniuasdnnnmdamms

wWindulaneunsnsmesgrunclagligns

hwringnuweilave ma(nE)hmiingnunedlonaan(ni)

Fanmasiydvlateushusiniieaiy) =
sEEZnAINARBNIUTVIENUN (Tw)
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10. Msdmszidandsznaumaasivsizawnsdad

vidhathluremamauanmydilusnmukifonaiu  euuasmdmsunzdalu
ueiasﬂ%wmLLGias:Lmaammchumztmiaﬁﬁgmmm 1 fiefies gudhachafiuaudanrfiens
wiagus (dry matter, DM) 181 (ash) 128t (fat) uavlilsfiusan (crade protein, CP) loefis
proximate analysis (AOAC, 1984) uatAnmeimmioead (meutal detergent fiber, NDF)
f?miuwagiaﬁ (acid detergent fiber, ADF) uasAnfin (lignin) 10¢A3989 Georing ua¢ Van
Soest (1970) wenammdiefimadmianm ;

waSiudBur3ding (organic matter, OM) Tngasms

OM (%) = %DM - %ash

wosdusianilulsnsedilaildlaseste mon-structural carbohydrate, NSC) lag

FUMY
NSC (%) = 100 - (%CP + %fat + %NDF + %ash)

11, MFUATISHNISADA

1. Banodieemmdaiuimeiul fudama Ltﬁmﬂugﬂmmmm?;a

2. a"auﬂiznanmaLﬂﬁmaﬂmaawm’,’wwﬁuﬂﬂmé"ﬂuum'asuﬂaa NaULAYAINS
WSEN LAzLaYEINMINIWWILEN LLﬁﬂﬂ%gﬂ‘ﬂﬂdﬁ'lLﬂgﬂ

3. fayadumnsemangnuazianmslignuslamensuanshassrhadilulm wi
swlwownstu wavenmsapsslvesiemaumeneunsuasiglaalilasuens (chi-square)
(Steel and Torrie, 1980)

4. Yeyanandonasdasuzesitzaniednd mwAsuiasimindsesaling
Pnasin sminusnaaan hwimeu LavdrmmasSydulataunevisresgniwe
WnBeTsime NS (Anslysis of Variance) Lasmemauanesraseaelag 1

PDIFF option |1 General Linear Model Procedure 783lusunasgnfagy SAS (SAS, 1985)
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1. uapdainsinuge uasdadmeasigamadad

~ !: =/ iy @ 4 g ni [ 1 =S L3
wardnhwinwanardadugasigamdnitensnuuaiiunsdy  nevundevas
[~ N o ’ K dl % 1 r=3 ': s b A
WedN wavthanmmewnsdn uaaskilusanil 2 Gaiuh serdmbmiinuissesfitens
smshudazlasandeiuathd s dyBmeatd P<0.01) loananBenivinuiorasis
') al w 1 Y ! a Y @r 2 )
awmdniaglutas 617-881 Alanswsials sumginarBahwihuimasisamnsdadluusday
[ ] @ = 1 1 [ LI 1
wasuanshatu Summehmemdsmsunsdibustasulas wasrewasdhauneludauadlng
o o u = a [y ; ! ¢
Bilddafmammdlsafusimemilautugnulas lnsuladi 1 uasudasi 3 vhms
2
Fafirarmsind ndmmwediiaesafmbisiemmenas lwdougmen 2542 u
F!I Fi ° e A @ 6 ar (=3 35 1 g:-
snisfiiadi 2 waz 4 msdeRgewmsdamdmsunudn 2 a5 Tuseniumaneaas (@5
usnldeufumey 2542 uaee3od 2 hufeushnen 2643 niRsewmdadhwadi 1
uazast 3 Sagpnnnfiremsdadiuwladi 2 uauwladd 4 SoftualiranBeimiugy
W ~ 1 1 1 A =y ’: RS
gasfremsdmasdananiisnnnnh  dmswmeiranamhminuimesiizannadn
1 i | o w 1.V, o @ [ %
semautasf 1 nazialashi 3 (745 waw 881 Alanswstals emdIchy) wanehatiu aneasiiu
a’g A a 1 [y o (Y] dt:’!l A o 1 = ’: (¥
wnzAmgaEIysainaLRnTastuluulacensdaiu uasudash 1 Sefluiidniuasiiindy
1 | o { 1 lé o gﬂ’
sanniuadit 3 lileAldadhidnmilenagnasdilufsiflimeesnanas uaseom
uaneTedman@mhvinutrasiremsdaiseriadad 2 warulashl 4 (692 uay 517
a e 1 M o w G 1 o @ A dg A e 1 o A
Alansudtals mudd) Mbhesnamnanmeienti wad 4 Sdufidinduad 2) da
Famonnandsimrinuisresisenada’ lumsfninaes Kochapakdee uavamie (1994a)
A . g 4:1 A Q 1 a 2-:’ @ 2 -1 £ TR a (¥
Gamsamn uRuiifanti wuh werbeiminuimssirawnsdnifiswii s44 Alansy
1 \ 1 =3 ': L2
dals  dwwardorhminuisasizemsdnianmsénwmeyes Kochapakdee tazasis (1994
b) fenwiviu 1448 Alansudlels leofvennsdnilumsinineas Kochapakdee wavaniy
(1994ab) ihszneudnavgh wasteulaafudnlng enuusnshsssheaedaimn
whmasirensdatimsfnnesilfunans@nneas Kochapakdee uaven (1994ab)
onfldwegmaeszms vy faszagsesfisomndad Bnanjefild ggna wamstinm
wdaalisiuh werBavesfirerisdndlumsfinmiidiniineaullumsfnmaufivinlu

AN AaNRLITU
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A £a ’: L s o 1
TNV 2 nasAnhwtinwi LLazﬁmshmlmﬁﬁamﬁﬁw?u,aﬁmmuﬂaa NITUNIRNUAZTI

=3 1 o i A
VAIMIWEIRN (AnRe L mmlmmﬂmaaummgm)

Todndiu
waedmnivtinudy  dednivommdniiariefls Woldud)®  vemdh  dawmevasgh
lansuoiots) wilh & oo whnevgd  (aladiudd)
wasfi

1 745122" go7t1s  11to2"  gat1s 51+03’ 3atog’

2 gozt14" gzot14’  o3to1”  sshid gat12" 3140.3"

3 ge1t26" g21t10"  1oto2”  eotio’ 57405 37t02"

4 517413 768+20"  02t00°  230t20" 100415 44+04"

MIUNLAEN

rlau 643:-15" ge7t12 07101 12.641.2 11.6+1.0" 28102

Vs 714414 sgst12  ostos 10.6£1.2 34t01’ a4t0.2"

FOMMIUEEN .

1 N8.42-15 910,42 tiastag”  o26t1d’ 23t04’ sat1d 3702 31403
16 §1R.42-30 8142 4pot1s’ gast21"  o4tot’ skl 1s1tes 3.210.4°
1 60.42-16 1A.43 49418’ 87919 oator’  17kie”  sitos” 39t04’
16 4A.43-20 NH.43 g20%17" g3t 01k00  96t16 3310.2" 6.010.5"
1 §10.43-30 w843 811:26" g26411"  03kor’  7ak1a™ qado2™ 3302’
1 101.43-10 NA.43 586:517" g1t298" 01100’ 198t2g” 87t09" 15101

f.5,6,

1

Zemdsan 16, 18, 18 way 20 shagnshuutlas? 1, 2. 3 way 4 mudy

1 A L ! § 9, U
AUN[EAN 64, 72, 72 UGY 80 maw‘iuuﬂaaﬁ 1, 2, 3 uay 4 muanis

N 1 1 [ Y] 1 1 [ [l v oo v e ~
Fnsfunnshsiulusanifmfusashuondiuegedifugdybomeiia (P<0.00)

Arluiamasanlsznaudie veh M ey lnemahivudhmehwauanyd

A A el
INENTUAEA R

dautfinudiusemulas  (Centrosema  pubescens)

WAL

(Stylosanthes hamata) Saw¥rheiwusdmlngidiufirasegann  Sacmsamahivuluusay

waarhu 76.8-93.9 weldud  (mand 2) leawlaen 4 Sdadmamahvhiy 76.8

lé u' i : F L o S IQI ey e d l‘) ;
wadifud Fehniwilad 1, 2 uay 3 edhelifudéiyBameada (P<0.01) Fnsmzastinfiny

TnusaviaayhAy 0211 wWabdud Gesnihms@nunees Kochapakdee UazAnk (1994ab)

Fidadnvash bulauyhiu 440 uay 342 Wesdud ey dvisudasiuesiTRTI

wash 1, 2 way 3 Sy 5.8-92 wadifud wilulasf 4 sdadwiriaeiniy 23
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wlasidud %aﬁmnaushma‘lﬁﬂ‘%&mwawﬁmﬂmﬁ'm;ﬁamaaﬁﬁmmsﬁmiuazé‘méamamqj’wa‘il*
[ 1 e 24 s a.ll dl. 1 [
fleeias dnauzasludesisamaimauenyifnuluudasaiiu 5.1-10.0 lnawlas
fi 4 e 2) Sdadwnasludaddumamawauavyiugiign e 100 dasmeadhisi
o ¥ @ v 1 A @ oA ‘[Zld fllev | A A
awdudnuitgmmmaesviathail aamiidashuradludedivisnuansigd]
waSfudlustuuazmsdesldgs i, 2640) dmFudmmeremghiidasurhiu 3.1-
4.4 wediiud lassg dlefinsanandndunasivennsdad aduilusdedmeu uavadmme
yaavmwanenyin woh was 1, 2 way 3 Aenlndifedi  winlad 4 Sdaduzemah
wanavmisieaniuladd 1, 2 uaz 3 udfidaduraseiy dadmaasludeddiu uardm
nezamMwaLaMYaNgINT
a 2: 2 o A w & [ a [ I P 1

waxAmIh TN esitemsdaineunsunsdn (643 Alansudals)  fehdhnd
HanBeihmrinuisesRre s dimaunndy (714 Alansudels)  edhufliiddyBons
#ff (P<0.01) swgemasimwmzhdenmsunsdnrunsaauaieeh (6-7 dslaiud
Y 1 /s )] -4 Y e e ] v €4 A N e
113 wamslunglésuemadu 1 weliudvesiming (uluweiugiudlaslneldsuewns

| & I e 1 e ) 3 \ o
e 260 niuctesinsien wanmiuwegnrenRias-estnaydien 50 wasidud 165
amstueds 340 niwsiadsiatu lussrhumameasy) SetufAinndideuthags il
A A 6 oo w A A & & e [~ cl: 1 :",
wigfufizenmsdasldties  Ussneutufimsdiafirennsdoindimaunednduinaawhiiu
vhlwReamsdniieygnnuaanniunhfiuas Minson (1990) Meamid WaRtewnsde’s
X € €dl.‘lI w ¢ a X .1» A\Lu o
agpnnan wedidudielolasowslradsiinay  Thlinatuldaeas  wanainsiu
' 1 ¢ L ' | °
feboneandanlusinmasesbimeisunsoadmaduldosain - Seil
F-1 v &) s = o § 9 a3 < 20 A
Fownsdaldfumensmunnmsunydaties i Bnamasdmimiinuiaedditans
dnfndamsunsdndiagindhniauunsdy  diafiasannisfinunees Kochapakdee uavani
1 - ’D’ L 1 (é ]

(19948) wuh sasdemhwiinuisissamnsdniieumsunudy Sedwmlngvsvneudemahau
navniaulnsfidwiiy 821 Alanfdals mevdimsunsfuwdesasdomimiinuues

s & 1w = [ Y] 1 ] a
Fvamadoivindu 266 Alansudials dm Kochapakdee Kavamiy (1994b) WU Hawde
l: @r 2 A g 1 [-I- 1 & a w ¥ ] 2
diiwiesramsdaineumaunuddiavintu 1,615 Alansudals lusneiimendsms

[ = a s o 2 9 A e € 1w i v 1 M 1
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unsAN
SOV DF 55 MS F
GRAZ 1 2316161.07 2136161.07 12.35%%
ERROR 1678 290222019.80 172957.10
TOTAI, 1679 292358180.87

CV. = 61.29

MIWMARWING 3 ’MamyinTEienNulnsueskandathminuiiramauanamugag

NAMIUNZAN
SOV DF S8 MS F
PRERIOD 5 91202721.49 18240544.30 161.80**
ERROR 1674 201155459.38 120164.55
TOTAL 1679 292358180.87

CV. = 6104
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MINMANUINTY 4 Nﬁﬂ']’a"lLﬂ?’]:mﬂTlNLL‘LJ‘S'LIiﬂ%ﬂﬂdﬂﬂﬁ?%ﬂ@?lwﬂ(ﬂﬁulLﬂﬂ\j

SOV DF S5 MS ¥
PDK 3 200567 .66 6685.89 28.73**
ERROR 415 103808.69 250.14

TOTAL 418 123866.35

CV. = 18.02

z::; =y & o o
MTNMAHEUINN b Naﬂ’]‘i’lLﬂ’i‘lmﬁﬂ?mLL‘]JTUS’JWHBﬂﬁﬂﬁﬁuﬁfyﬂLLEJﬂG]']Nﬂ'ﬁiLYlSLaN

SOV DF 55 MS F
GRAZ 1 454.27 454,27 1.63
ERROR 417 123412.09 295.95

TOTAL 418 123866.35

CV. = 19.59

! a 4 2 [
Gﬂ'i']@ﬂ']ﬂwu'lﬂﬁ 6 HWamI Lﬂﬁ']mﬂ']’]ﬁllL‘L]‘Sﬂﬁqu"ﬂﬂﬁﬁﬂZh'izmQJT’]lLE]ﬂ@]'IN’B"NL’Jﬂ'm'ﬁLm3L§3~|

Sov DF SS MS F
PERIOD 5 8619.64 1723.93 B.18**
ERROR 413 115246.71 279.05

TOTAL 418 123866.35

CV. = 19.03

IMTNMARUINT 7 WaniaTsiessnursdasiutuanenlas

SOV DF 58 MS F
PDK 3 67.28 22.43 10.14%*
ERROR 415 918.67 2.21

TOTAL 418 985.356

CV. = 241.11




58

A a '3 o o [
MINMOMUINT 8 WaNaTEnaNuilssmaasdaadumuanmumsunaas

SOV DF S5 MS F
GRAZ 1 1.17 1.17 0.50
ERROR 417 084.18 2.36

TOTAL 418 985.35

GCV. = 249.05

A - g LY o [ [
MINMONWINT & HaMTAAMEAMNTUIBEasdas Ut uangdsmImMsunsan

SOV DF S5 MS F
PERIOD 5 246.56 49.31 27.67%*
ERROR 413 738.79 1.79

TOTAL 418 986.35

CV. = 216.82

MTNMANUING 10 Hamy? Lﬂmﬁmmuﬂ'sﬂﬂmadﬁmmu’iﬁﬁmmnmmﬂm

SOV DF S5 MS F
PDK 3 21310.76 7103.59 29.16**
ERROR 415 101126.31 243.68

TOTAL 418 122437.07

C.V. = 134556

MINMAEUING 11 Nﬂﬂ'ﬁ%tﬂi’]:ﬂﬁﬂ'ﬂuLhﬁﬁiﬂuﬁﬂdﬁﬂﬁﬂu’?ﬁﬁﬁt&mGl']ﬁJﬂ’l'iLL‘YlL‘LgN

SOV DF¥ S5 MS K
GRAZ 1 409.00 -409.00 1.40
ERROR 417 122028.07 292.63

TOTAL 418 122437.07

CV. = 14744
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MINMARIINT 12 mamesienaulslrurssdasuTsfzanuTnamaineEs

SOV DF S5 MS F
PERIOD b 10294.97 2068.99 7.58**
ERROR 413 112142.09 271.53

TOTAL 418 122437.07

CV. = 14203

maemaRni 13 namsieszienulslsusssdadmludamduremamauemyin

neneNLlas
SOV DF S8S MS F
PDK 3 16560.32 650.11 4.93%*
ERROR 415 46294.81 111.55
TOTAL 418 47945.12

CV. = 14257

MTNMANIINT 14 mamslensianuisrvmasindmludesddsemahwinenydu

WENIMAMIUNZARN
SOV DF 55 Ms F
GRAZ 1 6876.29 6876.29 69.82**
ERROR 417 41068.83 98.49
TOTAL 418 4794512

CV. = 133.96
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ATWMANUINN 15 wammmmwmmu,ahﬂiﬁuﬁaaﬁmﬁ'zuelumammmaawzyawauﬂmgau

UENFNENINMEUNSIEN

SOV DI SS MS F
PERIOD 5 7254.29 1450.86 14.73**
ERROR 413 40690.83 98.53

TOTAL 413 4794612

CV. = 133.99

i = 5 o o
@l?i?ﬂﬂ?ﬂﬂﬂ?ﬂﬁ 16 Nﬁﬂ'ﬁqLﬂ?’lgﬂﬂ'ﬂNLL‘]J'??J?’J%‘HBG#’J%W}H?Jﬂﬂﬁﬂj’]ﬂﬁ&ﬂﬂ?;]ﬂﬂuﬂﬂ@nﬂ

BIAN
SOV DF 85 MS F
PDK 3 121.23 40.41 4.02%*
ERROR 415 417175 10.05
TOTAL 418 4292.98

CV. = §7.38

MINMORUINT 17 HaMSTeNInsTvIB UMz A IWALANYENMNAS

RETIN
SOV . DF 5SS MS F
GRAZ 1 263.99 2b3.99 28.22%*
ERROR 417 4038.99 9.69
TOTAL 418 4292.98

CV. = 85.77
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gTIMARUING 18 KanmANTIEin LTI uETe M WRLAYANIENA T

nAIMSUWNEEN
S0V DF S5 MS F
PERIOD 5 1114.06 222.81 28.95%*
ERROR 413 3178.93 7.69
TOTAL 418 4292.98
CV. = 7646

r.-.i =y € d': ’S’ Y] t T
MIWMAKNUINT 19 HaMFIAATLIaNNLLTUTaImsasuilanivinuitwenauaaan

SOV DF S MS F
GEN 1 196.27 195.27 0.87
ENE 1 269.91 269.91 1.20
CON 1 £5.38 65.38 0.29
GEN*ENE 1 1476.08 1476.08 6.54*
GEN*CON 1 0.02 0.02 0.00
NUT*CON 1 231.87 231.87 1.03
GEN*ENE*CON 1 829.80 829.80 3.68
ERROR 60 13637.21 225.62

TOTAL 67 164565.26

CV.= 3410
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SOV DF S5 MS F
GEN 1 43.74 43.74 15.10%*
ENE 1 1.04 1.04 0.36
CON 1 22.98 22.98 7.93%*
GEN*ENE 1 0.91 0.91 0.31
GEN*CON 1 14.61 14.51 5.01*
ENE*CON 1 2.37 2.37 0.82
GEN*ENE*CON 1 3.19 3.19 1.10
ERROR b6 162.23 2.90

TOTAL 63 261.56

CV.= 3447

mswamﬂwmnﬁ 21 NﬂmﬁLﬂ‘i’]%‘ﬂ'ﬂ&lLﬂ‘jﬂ‘i’JWﬂadmiLﬂaE]MLL‘Ua\‘]ﬂ'IW;IﬂLulewBﬁﬁdﬂﬂaﬂ

SOV DF SB MS E
GEN 1 242414 242414 2.18
ENE 1 412.85 412.85 0.37
CON 1 2363.93 2363.93 212
GEN*ENE 1 740.36 740.36 0.67
GEN*CON 1 2b69.25 2569.25 2.30
ENE*CON 1 2469.79 2469.79 2.22
GEN*ENE*CON 1 1272.29 1272.29 1.14
ERROR b2 57872.24 1112.93

TOTAL 59 68284.08

CV.= b4.68
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MIWMAHUINT 22 HEMIRTERaTIUTU e sHaREnuNTass e udUaiA 1

SOV DF S5 MS F
GEN 1 2182013.50 2182013.50 9.46™*
ENE 1 2130962.12 2130862.12 9.24**
CON 1 201913.20 201913.20 0.85
BT 1 409301.52 409301.52 1.77
ERROR 50 12917161.47 230663.60

TOTAL 60 18794971.74

CV.= 4042

MIMMANIINT 23 HamsieT et msesnandminsasusuws ludlonia 3

SOV DF S5 MS F

GEN 1 286002.02 286002.02 1.90

ENE 1 806303.36 806303.36 b.36*

CON 1 44122.07 44122.07 0.29

BT 1 274583.81 27458381 1.82

ERRCR 57 8578621.69 160602.14 !
TOTAL 61 10235668.19

CV.= 37.60

MNIMARUINT 24 HamsiansiamnuulstiTunsraHamins s s ain 6

SOV DF S5 MS F
GEN 1 333678.07 333678.07 4.40%
ENE 1 732098.49 732098.49 9.65**
CON 1 907.28 907.28 0.01
BT 1 94786.20 94786.20 1.25
ERROR b7 4322591.14 75834.93

TOTAL 61 6608806.84

CV.= 40.84
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maemaRIn{ 27 samyliensianmiulslynmesiminmenmasgnung

SOV DF SS MS F
GEN 1 36.92 36.92 16.39**
ENE 1 1411 14.11 5.88*
CON 1 0.80 0.80 0.33
SEX 1 043 0.43 0.18
BT 1 38.2 38.2 16.92+*
ERROR 88 211.09 2.40

TOTAL 93 308.96

CV.= 2270

gremaswInil 28 memAensiarsiusisusesdanmasaiularesgnuneiiszay

0-6 Suai
SOV DF Ss MS F
GEN 1 2722.26 2722.26 5.68*
ENE 1 1721.63 1721.53 3.59
CON 1 17.07 17.07 0.04
SEX 1 0.40 0.40 0.00
BT 1 6036.87 6036.87 12.60%*
ERROR 88 42172.45 479.23
TOTAL 93 53684.37

CV.= 2979
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aTumAaEuInt 20 semyiensienmulsimusesianmadyiulasasgrunsiiszay

6-12 dlami
SOV DF SS MS F
GEN 1 1269.39 1269.39 5.61*
ENE 1 794.75 794.75 351
CON 1 208.16 208.16 0.92
SEX 1 0.16 016 0.00
BT 1 1065.87 1065.87 471*
ERROR 88 19907.31 226.22
TOTAL 93 23862.35

CV.= 39.27

myumarnii 30 mamsAensianuunlsneasdenmaeigfulasesgnnsiisvey

0-12 dhlons
SOV DF Ss MS F
GEN 1 1927.38 1927.38 6.58*
ENE 1 1213.92 1213.92 4.15*
CON 1 26.50 26.50 0.09
SEX 1 0.26 0.26 0.00
BT 1 3043.99 3043.99 10.40%*
ERROR 88 25766.22 292.80
TOTAL 93 32819.62

CV.= 3082
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