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Genetic Inheritance of Crown of Thorns

(FEuphorbia splendens Bojer ex Hook.f.)

Joum wiinm” wasedns nssuase
b
Rungnapa Poruksa ynnd Adisorn Krasaechai

Abstract . The selfed and crossed pollination of 6 varieties of Euphorbia splendens ; FS1, FS2, FS3, FS4, FS5
and FS6 were studied. It was found that nomal chromosome number (2n) of FS!, FS2, FS3 and FS4 are 40. The
selfing of FSI, FS2 and FS4 and crossing between FS1xFS2, FS1xFS4, FS2xFS4 and FS3xFS4 exhibited vanation
in term of flower size, flower colour, leaf shape and thorn number amongst the progeny. Electrophoresis technique
on peroxidase and esterase could be applied to find the relation between parents and the progeny. The combination
of low temperature 4-6 "C and low humidity could prolong the pollen viability of Euphorbia splendens var. PSS
and PS6 up to 45 days, while only 6 days ut 38-40 "C.

unfiage : sinmsAnuinsnaudaeasnouduves 1Woidou $1uu 6 Wufie FSI, FS2, FS3, FS4 , FSS
unz Fs6 Taoviug FS1, FS2, FS3uar FS4 wmsedudnuTasTuTen wunhildmanlasTulay 20 =
40 NMIANY mmuummvfmumvjnnu i MIHANANDIWDINUY FS]1 FS2 FS4 uarmanaudmussnin
FSI x FS2, FS1 x FS4, FS2x FS4 lnz FS3 x FS4 nuiignuonit 18nmduunysveagin vuienen daen
sUsnlunasdnnumnuiidme lonveni  wazuandnszuingnmelugraumiiag wudmsldinaiin

Y pndniiveou ausnunimand wninndvdval, Foalw 50200
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Associate Professor, Deparuncnt of Haticulture, Faculty of Agriculture, Chisng Mui University Chiang Mai, 50200 Thailand

o

=

v



NIMINYAT 18(1) 1 - 8 (2540)

- - A ’ -~ - ' '
130 InT I3 Fa oAnuuewlan] Peroxidase 102 Esterase  musoiauananduiuivesnoiiiazgnne
: -~ -~ ‘. ; .‘ ' -~ bl g
duld msfuinwiazesaunas veaRug PSS uaz PS6 inudu Sauiuguugil 4-67y aursafiuinm

azopunas 18w 45 Ju Tuvuzil guingil 38-40 " w6 Ju

Index words

- -~ & w w o -
Wodou, dnvusmaiugnisy, wugnisy, mswauing Dodou

Crown of Thoms, Genetic Inheritance Genetics, Euphorbia splendens, Breeding

o o
AU
THuFou (Crown of Thorns, Euphorbia
splendens Bojer ex Hook.f.) Houdutialume
WMAfams naim¥) uouuewin etiadiile
MYIMEAMSUASURUBINTM (B3R, 2534)
P V w ' Yy a

Wedouiireisonuanaraiu T Tuusaziestu
wu Tungamwa. Gonldisuuen oalmubun
gl windhsovTannSeinudunszo
fund dnunigeserouidun Muyuiies (lvon
uavariad, 2534)

fivlunsyna Euphorbiaceae Taoyallil
anuuzidin iy woegnawdszma Tuiun
Youitliidni 300 ana (Genus) uAnzanail
317 6,550 - 7,650 wila 1Wudeuiasgluana
Euphorbia IiAaegluanadeduiiiniszn
2,000 ¥iin wnananadala nsruBuNYs
9wl Sndiyvotitwanaiinne didy
panh Tivnedvndaiiviiy mingnAamisi
huwanedhn sufuduasold wesiiald
Furdss TommanisuwndureiinlFerdaini
variainuuuvanay Juisinuain
udada 149 (038, 2534)

mamuaisIme 1HeFouszeanasn

J ‘ ar - > - . L -
A5 wie 1d5u ududareny Tuiuen
wdudy msadmesnuazduaTum iy

@uTamaly Mmsumniaans LagN AW
wazanu mswsauaane auduimeg
Tuszdy 9,200 dnd  anTwarir limseig-
@ Tamsluves Woden ldnadlu Munnugs
waziauly dauduiidgaluanimanudu
wetaga Ml auRwYu Snnusendese
waz$rurusonondeduuiniu  uenaIni
g fuit Igruanunduuasdman Lifims
windula Tusae wazliunsyeasn (jaum,
2540)

medmmsiulgoiug Wodowihily
Iimsnsznowug ldhedseziuldnnmsiia
. J ' -

ug i 9 Yuanunuo uadoyanaiugnI T

» I

afimsAnuifuieouin  nisnaasandail
- e s A 3/ J

SaiidagUszaen vedludeyanugmlums

- @ & -t o
Aninmsdiulgaiuives oo uazduilu

-« e é
wamalumsfnemsdiulgaiug lufydu 4

.

=

b Ce

d
gUnsaiazIEms

wenniug Hodouing Fs1, Fs2, FS3
FS4, FS5 uaz FS6 MAImINtu 1gnuauu
ﬂgmﬁ'vm’luiaqﬂqn fio Audau youzwin
nldendruazijonsn Tudasiaiu 111
TuaamIsaSaumizd udninjawveaves
Wuf FS1, FS2, FS3 uaz FS4 $117u 10 voa
s Tas Tu e uasiiiododuly



ufveaug FS1 A FS4 uazganauiina
NNNIIHANTINTEN I FSIXFS4 1IHIANY
Fuvutszniaaminazgonanlaoldmatia
madianIns Inida

8 o I v o
musnma:aaemawaﬂ"ﬂuwuunun
PSS 1Az PS6 TuanINguMiia1a mma 38-
40 25-28 13-15 U2 4-6 K’ nunummwm
qnmmua‘lummsmmmuaagammﬁm
1/5¥nDUAIY Stock mineral solution e unaw
YBIH,BO, 0.10 g , Ca (NO3).4H20 030 g,
MgS04.7H20 , 0.20 g , KNO3 0.10 g, 11 100
ml uay Culture solution NLUAIUNALUD Stock
mineral solution 1.0 ml, Sucrose 1.0 g . 11 9.0
& s o
ml iNefnyulesiFudnuien

WamINAanazIn1snl

1. MINLNOAANHUIMINUENTTN
mswauyiug Hodeudmam 6 Wug fo
FSI. FS2, FS3, FS4, FSS uaz FS6 Manau
AupauasHaudINNUI FSS uaz FS6 1uAa
wianieRawdauaitnutonnn Famsi
Wudouithimnaasmauiaios vrawug
wery A ma'hﬁmnmnmuﬂ'swms 1
msaanmaqmtﬁnmmaequumasmwu ANY
Sumarves Zygote Mozindntniiududou
(Embryo) uanmnuuoﬁuognuanmmﬁé’ou
Alimunzay wu anudiaaiig o d
Niamsnaunasusoi i)ediduanisnay
inarsanns nazgunnifgIyi I mssenvas

mmeneadnyuzmanugnIsnvelloduy

zovanasidanas  nieonhidarens
inasaiold (auyn, 2538) uasdundives
QNHANTIAAINAISHAUANBIVBINUT FS2
fisasimsegioad Mannudaiinnumysal
ar Aundliudauss  dmfesda veduly
masuasdivame adumdanniidendud
fdnyueninee liaguysal wazligunso

wigAuTa'ld

ﬁauannauﬁaﬁmmdwaugu q Wyl
mmnuuﬂweqzﬂsuﬂaﬂ Ty wazvuy
i 1) Wumsgiuin 19 lumsAnyuilu
QIHEUTATTUIDY Heterozygous i1 I gnwe
a5 U UVDIANYUSNNNUEATTHVD
yowifinansoanludrvesgninlinams
nizowyeadaen 3Usaen lu uazvuw
Boyle and Stimart (1989) eaunai 1d01nms
AnunilatemeFuniliidmusdnuuz daon(Ray
floret) 'uaemwfsu 14un Zinnia angustifolia, Z.
elegans WazgnnauduytianuaNuInlIUiu
VDATAONVDY Z. elegans ety iisawinms
ﬁﬁﬂ?ﬂ1ﬂﬂ Carotenoids 14 Chromoplasts 182
Anthocyanidins 1w Vacuoles huﬁ?ﬁﬁ
Anthocyamdins, Pelargonidin 1 il Carotenoids
ve'ldnondwuy Lavander rose marcon QY
Violet dauddu Scarlet narduauinnInmsil
Carotenoids Bowen (1965) AGAR R RIIRE]
Wasuwas vesdnemiudguargalinives
mslfulgaiuguazersinlsy Tomi tudnaia
UszdAnsnmlumsweeandiy



NININUAT 18(1) ¢ 1 - 8 (2640)

Figure 1 Variation in flower colour, leaf shape and thorn number amongst the progeny of
the self fertilization of Euphorbia splenden ' FS4.'
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Figure 2 Chromosome of Euphorbia
splenden 'FS3'; 2n=40 (1,000x).
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Figure 3 Peroxidase isozyme gel of FS1, FS4, and FS1xFS4 progeny. Lane 1 = FSI;
Lane 2 = FS4; and Lane 3-8 = FS1xFS4 progeny.

Figure 4 Esterase isozyme gel of FS1, FS4, and FS1xFS4 progeny. Lane 1 = FS1;
Lane 2 = FS4] and Lane 3-8 = FSIxFS4 progeny.
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Improvement of Gray Oyster Mushroom
[Pleurotus ostreatus (Jacq. ex.fr.) kummer]

by Means of Hybridization

Annnsel Basznz' uex e gand’
Putraporn Isaratha" and Wichian Pooswang”

Abstract . Mono-mono crossing between CMS, gray or winter type and hybrid variety, KDCM4(A4), was done
for the gray oyster mushroom. Yield of nine selected new hybrid (Q1-Q9) lines with good shape and quality were
compared. Six high yield lines Q1 to Q6 were selected to be used in further study. Q1 gave the highest yield.
Di - mon mating was done between monokaryons from Q1 and dikaryons from Q1-Q6 and five other parent
varieties as KD1, KD2, KDCM2, KDCM3, KDCM4(A4). Again, nine lines with good shape and quality were
selected and their yields were compared with the parents varieties of gray CMS5 and white or florida (CM1) type
oyster mushroom. At room temperature, florida type oyster mushroom gave higher yield than all high yield
di-mon hybrid lines. However, these di-mon lines gave the same level of yields as the original gray CMS mushroom

grown in the cool room.
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Table 1 Nine strains F1 hybrid with normal shape and thick fruit bodies, good qualities and

other characteristics were selected.

Number Combinations of Incubation Fruiting bags Characters of fruit bodies
CMS5 x KDCM4 days (day) (bag / 5 bags)

1 B2 x F4 38 5 normal shape,thick and fragile,gray

2 B8xFl 40 4 sligthly wavy edge, thin and fragile,
white

3 ClxF4 33 3 normal shape, thin, fragile, white

4 C2 x F4 33 3 normal shape, thick, fragile, white

5 C38 xF1 30 3 normal shape, thick, fragile, light gray

6 C8 x G2 37 2 normal shape, thick, fragile, white

7 CixFl 44 4 normal shape, thin, fragile, white

8 D2 x F1 44 3 sligthly wavy edge, thick and fragile,
light gray

9 D3 x G2 43 3 normal shape, thick, fragile, gray

Note : CMS5 (A, B, C, D) gray oyster mushroom and KDCM4(A4) (E, F, G, H) hybrid strain
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Table 2 Fresh weight yield of 9 (mono x mono) hybrid between gray oyster mushroom
(CM5)and hybrid strain of KDCM4 (A4) crop 1 grown in hot summer (during 30
April - 21 July 1996) and crop 2 in rainy season (2 June - 23 August 1996).

Strains Combination Rename Fresh weight yield (g /bag / 52 day)

Crop 1 Crop 2 Mean

1 (C8XF1) Q1 110.70 a 120.90 a 115.80 a

2 (C8XG2) Q6 56.07 bc 4300 e 40.98 def

3 (C2XF4) Qo 38.47 ¢ 42.20 ¢ 4083 f

4 (C4XF1) Q2 68.87 b 85.60 ab 82.27 b

5 (C1XF4) Q7 34.80 ¢ 59.00 cde 46.90 ef

6 (B3XF1) Q5 49.60 be 72.87 bed 61.28 cde

7 (B2xF4) Qs 40.43 ¢ 48.67 de 44.56 ef

8 (D2xF1) Q3 71.68 b 84.98 be 78.81 be

9 (D8xG2) Q4 66.63 b 690.37 bede 68.00 bed

GM 59.70 70.82 65.26

C.v. 34.43 % 34.91 % 3483 %

Note : Confidential limit = 95 %, 6 replication, 5 bags per an experimental unit



oL Idhandagegalunguazdiv
AramszrianguiduleiinmeiySituey
% fio MoRuTR 1 (C3xF1) 30 Q1 Favzduna
Wudiganausyudangudule wfinam
aunsolumsinandaganiignuaniiiasin
niswaumelungu uaganumnsoluns
Wina winvz linldsunlasmuggmaiione
wioanw annsolumsinanin1ai nerac-
tion fungmaiionouifvunandniinaaoy
Naareang ADF09Tou (30 1.u.-21 n.A. 2539)
waz¥engeu (2 1.0.-23 a0, 2539) sxiuh
wanaAmaLH 189N $a0geurzgInTwandn
maoluggdou dwaaslumsied 3

Table 8 Comparison of fresh weight yields
of 9 selected strains grown during
hot summer (30 April - 21 July
1998) and crop 2 in rainy season (2
June - 23 August 1996).

Season Fresh weight yield (g / bag / 52 days)
Rainy 70.83 a
Hot summer 59.70 b

Note ; Confidential limit = 95 %, GM = 65.26, CV = 34.83 %,

6 replication, 5 bags per an experimental unit
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Table 4 Fruit body characteristics of the nine selected hybrids.
Number Combination Incubation Fruiting bag Characters of [ruiting bodies
days (day) (bap / 3 bags)
i KD1 x U1 38 3 big normal shape, thick, fragile, light gray
2 Q2xTa 37 3 small normal shape, thick, fragile. light gray
3 Q4 x S 35 3 big normal shape, thick, fragile, dark gray
4 Q1 x Ul 36 2 big normal shape, thick, fragile, gray
5 Q1 xTI 35 3 big normal shape, thick, fragile, dark gray
6 Q3xS3 36 3 big normal shape, thick, fragile, light gray
7 Q6 x S5 39 3 big normal shape, thick, fragile, and sunken head
8 Q6 x RS 38 3 sliglly wavy edeg, thick, fragile, small shape
9 Q6x T3 42 3 big normal shape, thick, fragile, dark gray

Note: R.S,T.U = monokaryons from Flhybrid (C3 x F1) or QI which gave the highest yield compared
with Q2 .Q3 , Q4 . Q5 and Q6 which the latters gave less yield than the formers respectively

Table 5 Fresh weight yield group of F2 hybrids.

Strains Combinations Fresh weight yield (g / bag / 52 days)
4 white oyster mushroom 1400 a
3 (Q3xS83) 1195 b
2 (QIxT1) 1127 b
1 (Q4x81) 1109 b

Note: Confidential limit = 95 %, GM = 120.8, CV. = Y.84 %, 6 replication, 8 bags per an experimental unit
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Improvement of Florida Type Oyster Mushroom
[Pleurotus ostreatus (Jacq. ex. Fr.) Kummer]

by Means of Hybridization

oiggen fwyiad ¥ uaz s gand’

Naitaya Khamboonratana” and Wichian Pooswang"

Abstract . From the hybridization between Florida type oyster mushroom and hybrid strain of KDCM4 by
means of mono - mono crossing, 12 good chracters strains were selected. When yield comparision were made both
in rainy and winter season, average growth and yield were higher in winter. Highest yield was obtained from 3 (Py2
x A7) strain with 198.2 g / bag. Monokaryotic mycelium of such strain were used to make di - mon crossing with
5 strains of its parents KDI, KD3, KDCM2, KDCM3, KDCM4 and 5 strains of a progeny but with less yield,
1(Py6 x A9), 4 (Py8 x A7), 5 (Py6 x Al), 6 (Py3 x Al), 7 (Py3 x A7) include its own dikaryon 3(Py2 x A7). There

were 220 combinations but only 187 combinations had clamp connections.

Only 9 lines of good characters were selected. The characteristics required were light cream to dark cream
colour, round fruit body with cap diameter about 3 - 5.5 cm and very fragile. When yield of hybrids and Florida
type oyster mushroom were compared, Florida type oyster mushroom yielded of only 134.2 g / bag while 4 strains

yielded even higher with 168.2, 144.2, 148.2, 144.1 g [ bag respectively.

Y e e, ausnyasmami, unyinnduFealmi 50200
Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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Table 1 The fruit bodies characteristic of 12 selected oyster mushroom hybrids.

Strains | Combination | Colour Shape Diameter Thickness of Fragility Incubation

fruit bodies days (day)
1 Py6 x A9 | light gray round 4-5 thick 3 87
2 Py2 x All gray round 4-5 thick 4 36
8 Py2 x A7 gray round 4-5 thick 1 41
4 Py8 x A7 gray round 5-6 thick 4 55
5 Py6 x Al white round 5-8 thick 4 35
L Py6 x Al white round 4-5 thick 4 46
7 Py3 x A7 cream round $-4 very thick 3 48
8 Pyl4 x All gray round 4-5 thick 4 53
9 Pyl3 x All cream round 4-5 thick 4 681
10 Pyl3 x Al cream round 3-4 thick 4 54
11 Py16 x All gray round 4-5 very thick 5 656
12 Pyl2 x A9 | light gray round 6-9 thick 4 50

Note : 5 = more fragility and 3 = less fragility
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Table 2 Average yield and incubation days of 12 selected hybrids in rainy (July) and winter

(November) season.

Strains Combinations Yield (g / bag) Incubation days {day)
Rainy Winter Mean Rainy " Winter
1 Py6 x A9 156,55 a 182.1 ab 169.3 b 43 31
2 Py2 x All 93.11 cd 100.0 g 101.1 fg 42 31
3 Py2 x A7 186.66 a 2049 a 1058 a 8 28
4 Py8 x A7 12588 b 172.2 be 148.7 cd 52 82
b Py6 x Al 118,99 be 141.0 def 180.0 de 42 31
6 Py3 x Al 17110 a 1509 cd 161.0 be 43 31
7 PyS x A7 178.88 a 181.6 ab 180.2 ab 42 82
8 Pyld x All 98.11 bed 146.2 cde 1222 ¢ 52 41
9 Pyl8 x All 92.21 cd 141.6 def 116.2 of 438 82
10 Pyl3S x Al 68.11 de 120.8 efg 04.44 gh . 48 38
11 Pyl6 x All 41.66 ¢ 114.6 fg 7811 h 43 34
12 Pyl2 x A9 . . . .
LSD 80.122 27.877 20.004
CV (%) 21.51 15.79 18,14

Note : 1) Spawn of strain 12 was not used in this comparision because of green mold contamination.

2) Confidential limit = 95 &
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Table 3 Average yield of hybrids in rainy

and winter season.

Season Yield (g / bag)
Rainy 1210 a
Winter 15140

LSDO.05 = 8.5299

MINABOIN 8 ( UNTINY - (WMWY 2540 )
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Table 4 The fruit body characteristics of 9 selected hybrids.

Strains Combinations Colour Shape Diameter Position of stalk Fragility
Q1 P8 x F3 dark cream round 3.0-8.5 base 4
Q2 PO x F6 cream round 3.5-4.0 center 4
Qs P10 x F3 cream round 8.5-4.0 base 3
Q4 P11 x F1 dark cream round 3.0-85 base 4
Qs P18 x F7 cream round 4.0-55 center 4
Qe P14 x KDCM4 | dark cream round 8.6-4.0 center 4
Q7 P14 x F8 dark cream round 8.5-4.0 base 3
Qs P16 x F1 dark cream round 3.5-4.0 center 8
Qo P17 x F8 cream round 3.5-4.5 base 3

mInaanafi 4 ( waumIAY - NSNYINY 2540 )
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Table 6 Average yield (g / bag), incubation days (day) and duration of yielding (day) of 9

selected hybrid lines and their parent florida oyster mushroom (Q10).

Strains Combinations Yield Incubation days Duration of yielding
(g / bag) (day) (day)
QI P6 x F3 1442 % 30 '
Q P9 x F6 100.3 s ELIE
Q3 Pi0 x F3 1484 b 0 40
Q4 PIl x F1 10554 35 35
Qs P13 x F7 35 35
Q6 P14 x KDCM4 -
Q7 Pl4 x F3 168.2 a 30 40
Q8 P16 x F1 105.3d 36 3
Q9 P17 x F3 1444 b 31 39
Q10 Py 1342 ¢ 30 4.0

ote : 1) Confidential limit = 95 %, GM, = 131.3, CV. = 16.07 %
2) Q5 had an abnormal fruit body, this no statistical analysis was made,

3) Q6 produced no fruit body.
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Development of Culture Media and Yield Comparison

of Pleurotus Mushroom Hybrids

ourhy dsiums ¥ uaz s gand’
Janefang Tirakantorn" and Wichian Pooswang"

Abstract © Suitable culture media for growing oyster mushroom hybrid cultivar KDCM-4 was studied. It was
found that Pararubber tree and Kapok tree sawdust at the ratio 1:1, 1% lime, 1.5% of MgSO , 20% rice bran and
74% moisture content of the culture media gave the highest yield. When this mixture of culture media (Formula 1)
were compared with another media (Formula 2) of the same ratio of sawdust, 1% lime 0.2% MgSO‘. 10% rice bran
and 70% of moisture content of the media. It was found that Formula | gave higher yield.

Yield potential of 5 Pleurotus mushroom hybrids were compared with their parents KD1 from Japan and
CM1 stock of the Department of Horticulture CMU. CM1 gave the highest yicld followed by KDCM-4. Electrophoretic
isozyme assays of esterase, peroxidase and acid phosphatase were conducted on 7 strains on 8.5% polyacrylamide
gel. The results indicated that the enzyme pattern of hybrids. have the relation with their parents. Most of enzyme
bands of the Pleurotus mushroom hybrids were similar to Pleurotus ostreatus from Japan (KD1)

UNARLD © maAnuTagivinnnsaslumsmsiagnraumoiug KDCM-4 wuhnsreuiider e
warWhjusnma 1:1, Yuvn 1%, iuniliFoudamin 1.5%, Sazidon 20% uazamduluiagns 74% Wnondn
garga ilothaunaudiedu qasit 1) vnSouideuduTagnegasi 2 Tailgnsrdondideniau, Yuvn 1%,
uunfiFoudaa 0.2% , iauiden 10% uazmw{uh’iaqmw 70% wuiiaqunzgasi 1 Inondngage

Y gy myeau anneasmaad aninedodualu 50002
¥ Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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Table 1 Effect of the ratio of sawdust on yields of strain KDCM-4 oyster mushroom.

Ratio of sawdust Yield
(g/bag/crop)
Pararubber tree sawdust 100% 75.56 b
Kapok tree sawdust 100% 2218d
Kapok tree sawdust . Pararubber tree sawdust 3.1 52.56 ¢
Kapok tree sawdust . Pararubber tree sawdust 1:1 107.68 a
Kapok tree sawdust . Pararubber tree sawdust 1.8 6413 b
Rain tree sawdust . Pararubber tree sawdust 171 70.58 b
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Table 2 Effect of MgSO,_ and lime on yields of strain KDCM-4 oyster mushroom.

MgSO. 1.6 3.0 4.5 Mean
Lime
1.0 68.49 69.94 60.62 66.35 a
2.0 48.08 49.45 84.89 5414 b
3.0 51.28 44.05 74.74 5687 b
Mean 5588 b 54.78 b 66.75 a
* control 50.77

* No MgSO, and Lime in the media
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and cho et al. (1989) 51091UN Vi (Veg-
etable oil) azn3a luilunszquMIWTYALTA
vouduloia winsalusiudifnnifuiinaduds
manigveuduls Tavvin/Fumnsaledugy
sy Tomnd Wasuduguilisise Toni T
awnsohniFlumseigduTa

%mm:ﬁnmwm04m1u§u1u"z’ﬂqu~
fillAeranBAtAgNHALLY KDCM-4 fisziu
AL 70,72 az 74% yonhmindiaesus
Mnandngaga @157190 4) NIAOUAUBIND
ms’lﬁmmwv uuuﬂumﬂwﬂunn M3l
AnudINNTY 74% vonihwmindtasoits
piinari Ikandniugaiuld uinnms
fiNY1ve Gerrits (1959) s 3mw
ﬂuwuns.mnmww'luuu. Spawn iy
HOHARA (mu/umun'mmmmm nny 1
i Tmezithadu IRans Tua Tuaqmoe
fnnmdhannduduloannsowiodured
Wiinueendnudi duduloiafididaian
Huaenifia AeamsoonFiouniniu (Zadrazil,
1974)



NIMAUNMAT 18(1) © 20 - 37 (2540)

Table 3 Effect of rice bran on yields of
strain KDCM-4 oyster mushroom,

Rice bran Yield
(% of sawdust dryweight) (g/bag/crop)
8 74.75 b
14 4981 b
20 05.48 a
26 7728 b
32 58.27 ¢

Table 4 Effect of moisture content of the
media on yields of strain KDCM-4

oyster mushroom.

Moisture content of the media Yield
(% of sawdust dryweight) (g/bag/crop)
70 2463 b
72 30.63 b
74 56.45 a
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Table 5 Effect of different media on yields
of strain KDCM-4 oyster mush-

room.
Media Yield
(g/bag/crop)
Formula 1 108.30 a
Formula 2 7189 b

Table 6 Yield comparison of different strains
grown in the same media.

Strain Yield
(g/bag/crop)
KD1 86.80 cd
CM1 12470 a
KDCM-1 82.88 cd
KDCM-2 86.08 cd
KDCM-3 71.51 de
KDCM-4 105690 b
KDCM-5 88.18 ¢
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KDCM-1 KDOM-S KDCM-2 CM1 KD1 KDCM4 |

Figure 2 The pattern of peroxidase isozyme of 7 strains oyster mushroom.
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Figure 38 The pattern of acid phosphatase isozyme of 7 strains oyster mushroom.
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Varietal Trial of Leaf Mustard

Tvast Tyonoma" wdidns finswus ¥ uasmszga fugasied
Chokchai Chaimongkol” Maneechat Nikornpun® and Tragool Tunsuwan”

Abstarct :© Nine varieties of F1 hybrid leaf mustard were tested in winter 1995 at Faculty of Agriculture,

Chiang Mai University. It was found that a few F! hybrid varieties yielded better than a standard variety.
Additionally, horticultural characteristics of these hybrids such as percentage of heading and leaf shape were better
than the standard variety. However, head shape of these hybrids was shorter than the standard one. These F| hybrid

were 2R-1 x 64-4, 2M7R-2 x 67, 4-OR2-2 x 25-4-6, 611R-3 x 25-4-6 and 15-H x 67

_~ ' . a v ¢ > - - o o 4
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s « ' - 1w i e Pod a . ' - & - ' 1
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64-4, 2M7R-2 x 67, 4-OR2-2 x 25-4-6, 611R-3 x 25-4-6 UAL 15-H x 67

Index words : AnMABEd, Mmedivganugdn
Cruciferae, Leaf mustard, Vegetable breeding, F1 hybrid

U e AusinuaImand aniimndodos Iy, Foalmi 50200,
" Department of Horticulture, Faculty of Agriculture, Chiang Mai University,

Chiang Mai 50200, Thailand.
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Table 1  Yield and horticultural characteristics of 10 leaf mustard entries in winter.
Entries Yield Head weight (g) Trimming Heading eff.
(kg/rai) MHW NWL (%) ratio”
15-H x 67 3,856 579.9 306.6 86.1 1.46 cd
15-H x 2-4 4,576 740.9 482.3 34.9 1.54 bed
10-H x 2-4 3,416 580.7 343.5 41.7 1.72 abe
19-H x 25-4-6 3,880 674.3 469.7 808 1.48 cd
6I1R-3 x 25-4-6 3,672 508.3 302.6 8.8 1.51 bed
2M7R-2 x 87 8,944 616.2 $87.5 87.1 1.59 bed
2R-1 x 64-4 3,480 613.8 391.7 36,2 1.57 bed
4-OR2-2 x 2-4 4,184 744.0 364.9 50.9 2.04 a
4-OR2-2 x 26-4-6 4,552 744.7 600.2 21.4 127 d
Morakot 47 2,960 641.8 868.1 42.6 1.74 abc

Note : Column means with different superscripts differ significantly at P <0.05 -

" Heading efficiency ratic = MHW/NWL
MHW = Mean head weight

NWL = Mean nonwrapper leaf weight
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Table 2 Horticultural characteristics and disease rating of 10 leaf mustard entries in winter.

Entries Harvest rate" Number of Head HST Stem SSIY | Disease rating
(%) head bolting | length  width length width soft rot (%)

15-H x 87 91.8 14.40 10.9 9.4 116 | 58 25 2.24 4.36
15-H x 2-4 83.3 21.74 11.4 9.6 119 | 42 28 1.61 0
19-H x 2-4 72.7 18.18 10.1 8.5 119 | 52 25 2.08 0
19-H x 25-4-8 81.8 4.55 11.4 9.7 117 | 49 27 1.81 13.64
6I1R-8 x 25-4-6 83.3 8.33 10.8 9.1 119 | 49 25 1.96 4.17
2M7R-2 x 67 95.8 12,50 10.8 8.9 121 58 286 2,28 0
2R-1 x 64-4 87.0 0 10.8 9.1 110 | 49 28 1.88 0
4-OR2-2 x 2-4 91.8 17.89 1.2 9.8 114 | 55 28 | 196 8.70
4-OR2-2 x 254Jo 86.4 455 11.2 10.5 1071 58 20 1.88 9.09
Morakot 47 45.0 30.0 10.9 8.1 134 | 55 238 2.39 0

" Havest rate = (Total hills havested)/(Total stand) x 100

¥ HSI = Head shape index = (Head length)/(Head width)

¥ §SI = Stem shape index = (Stem length)/(Stem width)

i 3190
ﬁ} NaAN1INAAD IGREARTCARGE]
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finmaReana o Wuf wuhdunandaug
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Tsaniwazmsunagensn NguRLHERNHITL
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flo Wufgnme 2R-1 x 644, 2M7R-2 x 67,
4.OR2 x 25-4-6, 611R-3 x 25-4-6 a1z 15H x 67

h b.
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gamadune

wany Asnrdad, 2535 minadeui/Suufvunandn
YoIRNMAELNA (Brassica juncea) WugnnaR
Sueaaziuimsdilutosmmea. dgnifiey,
MAIMAFTIY, AUTINMATANAAT, UNIINOIEY
Woalvy, 41 u.

. AVRDC, 1984, AVRDC Progress Report 1983. Asian

Vegetable Research andDevelopment Center,
Shanhua, Taiwan, R.O.C. 480 p.

Basset, M.J. 1986. Breeding Vegetable Crops. AVI
Publishing Company, Inc. Westport, Connecticut,
PP. 584.

Wivutvongvana, M., P. Lumyong, P. Wivutvongvana
and P. Tanee. 1987. Vegetable seed produc-
tion in Thailand. Annual Report. Faculty of
Agriculture, Chiang Mai University, Chiang Mai,
Thailand.
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Effects of Cultivar and Midvein on Callus Formation

of Arabica Coffee (Coffea arabica L.) Leaf Culture

s Inedunia”
Nithi Thaisantad”

Abstract : Leaf culture of Catimor arabica coffee was carried out to study effects of cultivars and existence of
midvein on production of callus tissue. It was found that among 3 lines studied, C1669-31, Progeny90 and
Populacao5; the latest showed highest rate of callus production and amount of callus whether on explants with or
without midvein. Explants with midvein produced better result in amount of callus proliferation, except in Prog-
eny90 of which no difference was found. Percentage of callus production was lower in explants with midvein than
those without midvein due to higher contamination rate. Somato-embryvonic development was failed to succeed. All
callus tumed brown and finally disintegrated without further development within 15 weeks on SS2 medium.
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» A »
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Arabica coffee, Coffea arabica L., Tissue culture, Leaf culture, Cultivar, Mid vein
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"Highland Coffee Research and Development Centre, Faculty of Agriculture, Chiangmai University, Chiangmai 50200
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Table 1  Callus production of leaf explants from coffee cultivars: C1669-81, Progeny90
and Populacao5 after 15-week culture on SS2.
Explant without mid vein Explant with mid vein

Cultivar Total Expl. %o Average Total Expl. % Average

explant | callus callus” explant | callus callus”
C1660-81 a9 16 28.19 212 74 13 17.67 8.00
Progeny®0 72 33 45.88 2.98 7% 17 21.62 2.92
Populacaob 72 50 69.44 3.86 75 43 57.88 8.97

Remark ' average score of callus production according 1o direct observation, when

1 = callus started to initiate, can be seen in tiny globules around the explant
2 = callus produced in thin chain around the explant
3 = callus produced in thick chain around the explant

4 = callus in mass, 1-3 times of leaf volume
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Figure 1 Percentage of coffee leaf explants produced callus after 15 weeks culture on SS2

medium.

Amount of Callus Production

average score
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cultivar

- without vein . with ven

Figure 2 Amount of callus produced on leaf explants after 15 weeks culture on SS2

medium.
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Figure 3 Callus proliferation of coffee leaf explants after 2 weeks culture on SS1 medium,
3A! explants with midvein, 8B: without midvein.
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Figure 4 Browning of callus tissue after 15 weeks culture on SS2.
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Influence of Season and Temperature-Humidity Index
on Placental Retention

in Holstein-Friesian Crossbred Dairy Cattle
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Angkana Phongphaew” and Umpawan Trisanarom®

Abstract . Placental retention rates of 1,039 Holstein-Friesian crossbred cows with normal calving during year

1983-1995 at Chiang Mai Livestock Research and Breeding Center were analysed. Highest and lowest rates occured
in April and November respectively. Retention rate was not effected by season (P>0.05). Relationship between
Temperature Humidity Index (THI) and placental retention rate was positive, correlation coefficient was 0.58 and

statistical significant.
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Table 1 Comparison of seasonal placental retention rate in the year 1983 - 1995,

Summer Rainy Winter
Mar. | April.| May. | June.| July.| Aug.| Sept.| Oct. | Nov.| Dec. | Jan.| Feb.

No. of calving cows 83 78 87 78 117]| 88 106 95 | 73 69 89
No. of cows with
placental retention 7 12 11 4] 12 12 11 4 L] 8 9
Placental retention rate

(%) 121 10.7 7.7
THI (average) 21.0 87.0 85.0

(% 7 =4.3077, df = 2, Significance 0.116)
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Table 2 Average monthly THI and placental retention rate in the year 1983 - 1995.

Month THI Placentai retention rate (%) Correlation Coefficient analysis
March 89 8.4

April 93 164 Spearman 0 0.58
May 93 12.6 2-tailed significance  0.048
June 89 1.5

July 88 8.5

August 86 103

September 87 136

October 87 10.5

November 85 4.2

December 83 R.2

January B4 8.7

February 88 10.1
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Feedlot Feeding of Crossbred Holstein - Friesian Steérs

and Bulls with Two Different Diets

Tvn finda meavy Gusdad iiFuas IwBamn uasigns ATamani”
Choke Mikled Therdchai Vearasilp Nirandorn Potikanond and Visut Sirfuupongsanan"

Abstract . Feedlot feeding trial of crossbred Holstein - Friesian cattle with average initial liveweight of 203.1 kg,
the animals were divided according to their respective liveweight in to 2 groups. Also in each group of animals
comprised of 4 bulls and 3 steers. First group of animals was fed with a ground cassava chip - urea concentrate
mixture (Cassavear) and second group was fed with a concentrate mixed with ground cassava chip and EFP “L”
(Cassavi "L"). The average final liveweight of each animal was 417.4 kg. The results showed that average daily
gain of animal was 0.74 and 0.73 kg (P>0.05), respectively and average time spent in feedlot was approximatly 10
months (p>0.05).

Average daily gain from the bulls was higher than that of the steers (p<0.05). The initial cost (the price of

animal plus the feed cost) was Baht 9,113,13 per animal. So the benefit from cach animal was Baht 2,616.87.
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" Department of Animal Science, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Composition and types of concentrate used in the experiment.

Ingredients Treatment I Treatment II

DM . As fed DM As fed
Cassavear 64 71.69 . .
Cassavi “L" ¥ - - 64 71.56
Ground corn 21 23.84 21 23.84
Soybean meal 8.92 8.92
Molasses 5 7.62 7.62
Mixed mineral and salt 2 2.16 2.15
Total 100 114.20 100 114.09
CP (Calculated, %) 14.18 14.18

" Consists of 61.84 kg DM of cassava meal (69.53 kg as fed) and 2.16 kg of urea, mixed 1o 12% CP.
¥ Consists of 57.09 kg DM of cassava meal (64.19 kg as fed) and 6.91 kg DM (7.37 kg as fed) of EFP “L” mixed to 12% CP.

m “ L”
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Fundn Suomsdusznaiiuas 2 afe
191 - telaslidadulSinadosas 1.5 ves
shmini maliunldouSinaemsduii iy
wnseimn 2 FlanimdamsFaiminla
WAaznie

TwsaznguIanaasdaimsuiainguin
poniudn 2 ngquie Tafi luneu (nquaz 4 #2)
uazInfignaou (nquay 3 #7)

mms‘numunTnmaamn 92 ﬁllm'n
vimsuinUiae s duiifutanua
umaaoai 1dmun Whmnelieaiia
ponvINNIINAasuie Tnlvuranazanin
woMuzfozdalsasiidiunariuimin

61

= Efluent Dry Powder “L" is a by product from L-Lysine Production
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Table 2 Performance of male crossbred Holstein - Friesian cattle fed with 2 types of

concentrate.
Items Treatment I : Treatment II :
Cassavear Cassavi “L”"
bull steer mean bull steer mean
No. of animals 4 8 7 4 3 7
Initial liveweight (kg) 2038.3a 211.8a 206.7a 218.8 180.7a 199.6a
+6.4 +26.5 +16.5 +41.) +24.0 +36.9
Final liveweight (kg) 802.0a 446.0a 4151a 426.8a 410.8a 418.7a
+26.4 +39.9 +41.4 1673 +21.5 +50.0
Liveweight gain (kg) 188.8a 28472 208.4a 218.0a 229.7a 220.1a
+23.6 +18.8 +30.7 +9838.1 +30.6 +70.2
- Average daily gain (kg 0.75b¢ 0.72bc 0.74a 0.81b 0.63d 0.78a
+0.11 +0.07 +0.09  :0.08 +0.11 +0.12
puration in feedlot (day) 261.8¢c 820.0bc 284.9a 256.5¢ 366.3b 308.6a
+19.8 +42.6 +560.0  +00.7 +33.1 +89.0
Concentrate consumption :
Whole period (kg) 1,047.0a 1,680.7a 1,276.1a 1,190.0a 1,680.2a 1,8890.8a
+119.3 2448  +328.6 +487.0 +266.8 +418.9
Average per day (kg) 4.17a 4.80a 4.43a  4.62a 4.18a 4.43a
+0.88 +0.82 +0.47 +0.47 +0.34 +0.456
Feed per kg liveweight gain (kg / kg)
Concentrate 5.87 6.71 6.06 5.69 6.79 816
+0.38a +0.68a :16.5a +0.59a +1.392 +1.08

a Non significant difference (p>0.05)

b, ¢, d Means within the same row with different superscripts differ significantly (p < 0.05)
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Cost, selling price and benefit from feedlot feeding of Holstein-Friesian crossbred

cattle fed with 2 types of concentrate.

Items Treatment 1 : Treatment II :
Cassavear Cassavi"L”
Cost of experimental diets:
concentrate 4,466.35 a 4,421.84 a
+1,150.24 +1,882.32
Cost of experimental cattle
per animal, @28.0 Bht / kg. 4,754.48 a 4,500.14 a
+380.19 +847.77
Total cost 9,220.78 a 9,011.48 a
+1,386.15 +1,048.60
Cos* -« Concentrate 21.21 a 2034 a
per kg liveweight gain 2.77 3.56
Selling price, per animal
@28.0 Bht / kg 11,624.00 a 11,842.00 a
+1,158.25 +1,450.39
Benefit, Bht per animal 2,408.22 a 2,880.52 a
+407.72 +963.16

" Feed cost ; Treatment 1 - 3.50 Bath / kg : Treatment II - 3.30 Bath / kg

a Non significant difference (p>0.05)
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Estimation of Rumen Degradability of Soy Pass in
Comparison with Soybean Meal by Using Nylon Bag

(in situ) Technique

Tvn #inda" uax Peter Lebzien®
Choke Mikled"” and Peter Lebzien®

Abstract . The estimation of rumen degradability of Soy Pass (SP) in comparison with soybean meal (SBM) and
3 concentrate mixtures (KFA, KFB and KFC) by using Nylon Bag (in sifu) Technique was conducted with 3
fistulated Holstein Friesian cows. Dry matter (DM) degradation of all tested diets at 2, 4 and 48 h of incubation
times was not significant difference (p>0.05), but at 8, 16 and 24 h. of incubation times DM degradation of Soy Pass
was significant lower (p<0.05) than other tested diets. By protein degradation of SP followed the same trend at 16
and 24 h of incubation times (p<0.05). The estimated effective protein degradation rate of SP at the outflow rates

from 4 percent per h and over was clearly lower than that of SBM.

UNAALD : nismaanuiteysziiiums aaodivoimindamdoiouanudou (Soy Pass-SP) \3vuiivuriy
mnﬁ"mm‘\oqu_sum (SBM) UazoMIsHaw 3 qnsv';ﬂri’mn«wmmm’\"‘zmﬁmnsum 03 A (KFA) Soy Pass
q93 B (KEB) wazmnimiessssumigas C (KEC) Taonis19imaiingeluaeuluTnsauuiug Taasln
WiFouiingnszmzuinla Rumen Fiswla 13 3 @1 savinmsdnumui msamedavesiagqds (OM)

" mndndnamaad auzinumsmeai unInednFoalv Foalw 50200
Department of Animal Science, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200
* Institute of Animal Nutrition, Federal Agricultural Research Cenme, Braunschweig, Germany
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Table 1 The composition of the milking cow

ration.

Ingredients Percent

32
10
15
15
24

Barley

Wheat

Oat

Sugar beet pulp
Soybean meal
Soybean oil
Mineral mixed
Total

100




mahzslunaaioiaves Soy Pass Tunizivizminvealn
Wivuifsudumndamdaalasmsly madagaluoen

Table 2 Composition of the rations that being used in the experiment by nylon bag
technique.
Ingredients Component A Component B Component C
(KFA) (KFB) (KFC)
Wheat 26 - .
Barley 20 - -
Rye - 30 30
Tapioca chip 11 24 24
Citrus pulp 10 25 25
Sugar beet pulp 19 10 10
Soybean meal 12 - ]
Soy Pass - .
Soybean oil 2 2 2
Total 100 100 100
Calculated crude
protein, g / kg DM : 152 114 114
NEL, MJ / kg DM : 8.7 8.6 8.7
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¥033AquY (Dry matter - DM) Bun3ding
(Organic matter - OM) waz TsAu (Crude pro-
tein - CP) 1a87% Proximate Analysis (AOAC,
1984)

MIMUIUNNIBATIMIRawAvel TUshu
91MIBNMIVOL Prskov and McDonald (1979)
Taol9TusunsuduTogy Naway

Table 8 Incubation schedule for tested samples by nylon bag technique.

Period Incubation of bags Withdrawal of bags
(hr) (hrs) (hrs)
o - -
2 6:30 8:30
4 6:30 10 : 80
8 6:80 1430
18 16 :80 8:30%
24 6:30 8 :80%
48 6:30 8:30"

"The 0 hr bags were directly washed after weighing the samples

¥ Withdraw in the next day
¥ Withdraw in the next two days
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' - - w w R 3
Tauunun laomasinfFnunsaawmueding  drunauveamniuMassITual (p>0.05)

Table 4 Chemical composition of test feedstuffs.

Feedstuff DM % of dry matter
(%) OM CP EE CF NFE

Soy bean meal (SBM) 89.8 92.7 52.6 1.7 3.6 848
Soy Pass (SP) 89.8 92.1 49.6 - - -
Concentrates :

1. KF-A 89.8 95.4 15.8 3.8 8.8 67.2

2. KF-B 80.7 956.0 11.5 33 7.9 72.2

8. KF-C 89.7 049 11.8 4.4 75 7.2

0+ % + e e

Oh 2h 4h 8h I6h 24 h 48 h
incubation Times (hours)

Figure 1 DM degradation of feedstuffs.
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fufevazvesTaguitivesomissiiames u
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fandespudroanndeu (sp) T Tuite:
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(p>0.05) uaziiAundviovay 93.9

21N 1WITUYBIVITEN
i ' 4 w oA

Lignotech W11 Soy Pass 170N 1NOUNODIDOU
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nszmzvinuedladszuw 12 - 16 ¥21ua
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Tuarunszmzmin Tugad 1&é@n nSouiou
funIndamiesssuandegiivnlszuin

Borregaard
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Kaufmann and Luepping (1978)
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" Table 5 Measurements and estimated values of protein disappearance (percent) from nylon

bags at different incubation times.

Incubation Soy bean meal Soy Pass
time
(h) Measurements Estimated Measurements Estimated
values values
0 15.00 15.89 17.02 16.05
2 29.59 25.49 21.80 18.74
4 83.69 34.00 19.87 21.48
8 43.06 48.22 22.78 27.04
16 68.65 68.12 40.27 38.59
24 81.58 80.87 51.85 50.72
48 98.92 96.42 90.62 20.89

Table 6 Effective protein degradation (%) calculated at different outflow rates (in % per h).

Fractional outflow rate from the rumen in % per h

0.08 0.04 0.05 0.06 0.07 0.08
Soybean meal 722 66.8 82.0 58.2 54.9 52.2
(SBM)
Soy Pass 72.2 55.8 46.6 40.9 87.0 84.2
(SP)

A18asImMIaaIeRIv0INING AN A0S
555091 (SBM) 719a51m3 nariuma q fiu
fim 1ndiRoat w03 drskov et al. (1980)
11@% Madsen and Hvelplund (1994)

AMINd 6 31iuid sp Hdan
m3 lwarmnszmeningaty awindens
nsaatudiveslUsAvanasadrniuléva
Fusuiisanmsivanudovas 4 AosaTus sp
fisasimIaaoiidevar 55.6 uaNSAIINS
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% of DM
00

Tty mistunaunumndamasasssum
>
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" o U A

Huwa Ty fezaaodaniosnd gasemsou q

4h

8h

16 h 24 h 48 h

Incubation Times (hours)

Figure 2 CP degradation of feedstuffs.
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The Supplement of Phytase in Broiler Diets
1. Diet Containing Rapeseed Meal or Sunflower Meal

or Low Protein and Phosphorous Levels

yaydon Fazdaszna’ gqwu damIivend
Jaum dueTyws® uar g3 neavasy’”
Boonlom Cheva-Isarakul”, Suchon Tang!aweewlpat“

Rungnapa Limchareonporn ¥ and Surapee Tonglom®

Abstract : The cffect of phytase enzyme on broilers’ performances fed with rapeseed meal (RSM) or sun-
flower meal (SFM) diets or diets containing subnormal levels of CP and/or available P (aP) was investigated in 3
experiments,

Phytase at 600 g/ton or 3,000 FTU/kg feed and NSP enzymes at 100 g/ton feed were either supplemented or
unsupplemented to broiler diets fed during 2-7 weeks of birds’ age. Rape seed meal was substituted to soybean meal
(SBM) at 0, 50 and 75% throughout the experiment (Exp. 1). All diets were iso-caloric and iso-nitrogenous. The
content of available P (aP) and Ca of all diets was adjusted to the levels recommended by NRC (1994). In Exp. 2,
SFM was substituted for SBM at 0, 50 and 100%. The diets were either unsupplemented or supplemented with 120

" spamensisduardyiomans9sd,” dnfnuniFgogIn,Y dndnms madndnimand auznsamoad
- v .
v indodualn 50200
" Associate and Assistant Professors, * M. Sc. student, ¥ Technical assistant, Department of Animal Scicnce,
Faculty of Agriculture, Chiang Mai University, 50200, Thailand
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nieminmiunsiuniedillsiv nazveareTaszdusm

g/ton or 600 FTU/kg of phytase and 100 g/ton of NSP enzyme. In Exp. 3, phytase enzyme at 600 FTU/kg feed was
cither supplemented or unsupplemented to the diet containing either norma! or subnormal level of CP and/or aP. In
the subnormal CP diets, 1.5% CP was reduced during 4-7 weeks of birds age, while the subnormal aP diets contained
aP only 50-55% of the control.

The result revealed that BW gain and feed intake sigrificantly decreased with the increased level of RSM
while FCR was not affected. It indicated that RSM could be substituted for SBM less than 50%. SFM could
substitute for SBM at least 50% without adverse effect on BW gain but significantly increased FCR.

The supplement of phytase and NSP enzymes did not alter the performances of broilers fed either with RSM
or SEM or the control diet. The incorporation of phytase at 5 times of the recommended levei (3,000 vs 600 FTU/
kg feed) had no harmful effect on broilers performances. However when phytase was supplemented to the
subnormal levels of aP particularly when CP level was also low, there was significant improvement on BW gain
while feed intake and FCR also tended to be improved. It could be concluded that phytase enzyme can liberate P
and/or CP which have been partially bound by phytic acid. The positive effects of phytase enzyme supplement is
more obvious in the subnormal level of aP than the normal level of nutrients. Therefore, phytase could be

recommended for partially substitute of aP and CP at about 50% and 8% respectively.

unfiage : wamsdowlad el lnie MBumsdnnesniiu 3 mmaceafie Tuemsii lmmsda
mamuas Ty ua.a1mr7iﬂwsﬁuun.m‘s'oﬂauﬁot"u‘l%h.?uw"ﬁ’ (2P) sEdURINININA

mMIneAaeai 1 'lsmnwﬂwnmunmnmmaou~au 0, 50 uaz 75% mﬁnaonmmaao«i’lunm 6 duant
Tugnsomsiid TsAunagndamuiiunnngu uasiufinuyes aP uaz uRaIFOY (Ca) AMIEAURIUZ Ao
NRC (1994) ia5uuaz hiadudav Nmass@u 600 niu wioniiy 3,000 FTUKg uaz 10ulel NSP 100 1/
Fuemas  mInaaesi 2 1¥mamiuasiuimudininduniesszdy 0, 50 uay 100% Tuomrsiaiy
g 'lummd"m'lﬂmﬂ nae owlel NSP 35fU 120 (MIeiify 600 FTU/Kg) uay 100 n/AU0IMIs MudRy
duminanosi 3 1a5uIiae (120 nuBINIT) un~‘lmasn‘luam i TsAunazmie 2 Unauazdininind
TaveziiTusAusming 1.5% Tuwaalnewy 4-7 e dau aP fAdnfu TSy 50-55% veagaandnase
FLOLNINARDY

nanInMsAnyINg M muunmmu umam11nnuanmouuuuoﬁmtymumsmuafusmmnud-ua
Tuowns ualiuaidsesas mamimnin (FCR) tamaiidu mnis 'dqmmﬂﬁmunmnmmaoa‘lus'auémﬂ
50% @UMIMIUASTU rnunaﬁuwunmnﬁ‘)mam'l‘n 50% Taoliinaidesorimsind ity uAfl FOR Rudw
muasuIhna 5 i1 vpesEAURLUzIAe 3000 nisuiRoufiy 600 FTUKg. 813 TullnaidoAsausionn
msnaave il 1uqme1mswu aP uaz cp szdulnd misaduIdiamuazionlenl Nsp hifdsuswld
zmsmmwmmamw'lunv'l{wso‘lu‘l{f’mmsdwﬁua-mnmum)ulumms o lsfmdoiaiyving
Tuow13ii aP uaz CP A uutm1‘lr¥umum7mmfuouuuuumﬁm Tnuvusiinuensifosas uaz FCR iunaTily
ady Bumssiiui I aanselasddes P uasmie Tusau Fesmdaiunsaidanesnun sz Temild
st e 1 madnd Sausihidosnnsiull ap uazmie CP mnendrszduing o uaz 8%
MuMAY

Index words : 101 1%, Iine, Woaeialduss Tonf1R ap), Tilsdn, Tite:
Enzyme, Phytase, NSP, aP, Protein, Broiler

77



MITAUNNAT 18(1) © 76 - 87 (2540)
o o
AU

4 4
wesnnlszme Inoiilgnuieanin
famdeuazdn Inaiisauins 31 145dwe 0
nilagavemsdaiyiiasuiasaldiy
uras TUsAunazwasnuumannu Jagau
o 1 -4 -~ '
ildnenmidun mmasFanoninaTua
uarminniuaz i udu dveziiiulden
<u ° é " J M g ﬂ.
Psmamsinthduriniuedaneiio

minisUdailgnsounssitimsnung Tnd-
Tuian (Glucosinolate) uaz;ﬂo"lun'am’fnqq
(Tangtaweewipat and Cheva-Isarakul, 1996)
a'mn1nnmﬁm:uf"‘uﬁ|?;ohqq (qyuuazygydon,
2536) WBNNINLGINIWIUIMIMNISUTA uaz
mnmunzuiilhian (Phytate) gadae Ao
sz 0.7 o 0.89% vosinguia niomiy
Yszum 59 naz 77% vearloaosavivun
(Total P) MU@IAY (Ravindran, 1996) 910N13
Anwrvesgqruuazyydew (2537) uay
Tangtaweewipat and Cheva-Isarakul (1996)
wuhmasUdamansoldmaununindandes
TuemnsInifouas 1714 18qeds 50 uaz 75%
audey drumnomuaziuaisalémainy
mniamaesl@emualionnsilaly @uaune
yydow, 2536) uaznaunuldget 75%
Tuewmslnly (grunazyydon 2536 Joua
Til&ARI nnmsfiingama 2 sita munse
¥ uszdvgaluonnsdnitng eruifosnn
Ao ldnewmw Ysudsina Tasus ivaimioy
Fuszduln@ TaomsiaGu Invuziiovaodau
fidailiaursolduszToni'ld 1wy nsa
ozii Tui$1il 12 Tnorganic P 910 DCP 1iluAy

78

msﬁnmmﬁja?meu'lem"lvlma
Tuemsiniie

msasuew el Inmaluemslnile
fiidoaussonmnisnan 1dutinimaana
ponitlu 3 minaans Tu 2 minaasausnidly
msiasulvimanas wu'lasd NSP (Non starch
polysaccharidase) a4 lupms il InianseAugs
fol¥mmisUFanarmnmiuaz uumuiinan
famdeaadmionanuna Tasemsmaasa
manfifmunliiiss#uvea Ca, ap, Lysine 1Ay
Methionine mufinuziii13Tae NRC (1994)
AU InmnnsvesmnsUdauasmomung iu
uaaa 13 lumsneit 1 damanaaesii 318ums
Anudanavesmsiaty Trwaluemisiii cp
uaz aP M1 Taeyhmsanssdy CP awnngy
mugulsyuim 8% luszoz 4 dlaniganie
YBINTNAADI LIAZAATLAL aP anlszanu 50%
AADATIOZMINARBY M2 3 N1TNABDITITION)
Tavaryl Fafi

MINAABIT 1 : gasemsilymnsyda

wimsasyIinaasluemisildnmn
sUFanaununindamdesifissdy 50 uag 75%
Tuomnsidifieseery 2.7 dlani Taold
gn‘lfin‘faﬁuﬁum'fﬂ (Hubbard) $1474 900 #7
windhu 6 ndu q ax 6 91 Tiduuaziady
wu'lanl Iiiae uay NSP #is2#u 600 waz 100
a/fu awdRy wauaaslumisied 2 wuh
darimsnigidvla uazySumemsiinu
ann10e 1 Ilsdhngawuseaunms 1¥mnsyda
unuiinindundesnanguiliaduias liiady
woulxl waflreandoafys10a1YeY Nassar



madduelniiviaaluemnsliile 1. ewnsildmmnlda
wiemmmiunzNunTeill)sfiv uazveaveiaszdud

Table 1 Chemical composition (% W/W air dry basis) of rapeseed meal (RSM) and
sunflower meal (SFM) compared to soybean meal (SBM).
RSM4" SFM" SBMZNRC, 1004)

Dry matter (DM) 094.5 80.8 89.0
Crude protein (CP) 86.5 34.0 44.0
Ether extract (EE) 0.9 1.0 0.8
Crude fiber (CF) 10.3 27.0 7.3
Ash 8.3 6.0 7.8
Calcium (Ca) 0.98 0.32 0.29
P, total (tP) 1.02 0.75 0.65
P, available (aP) 0.20 0.28 0.27
Metabolizable energy (ME, Mcalkg) 1.89" 1.85 2.23
Essential amino acids

Lysine 1.80 1.10 293
Methionine 0.68 0.70 0.65
Cystime 0.99 0.55 0.89
Threonine 1.43 115 1.81
Tryptophan 0.59 0.38 0.62
Isoleucine 1.30 1.45 2.9
Leucine 2.46 2.25 8.52
Histidine 1.10 0.85 1.15
Phenylalanine 1.54 1.60 2.27
Tyrosine 0.03 0.90 1.28
Valine 1.50 1.70 2.34

1/ Cited after Betagro Co,, Ltd data.
2/ Tangtaweewipat and Cheva-Isarakul (1998)

1Az Arscott (1986), Sch'ne et al. (1993) uav
Tangtaweewipat and Cheva-Isarakul (1996)
finuing Tnd TuranTumnis@ai IWdaday
pmsldanas Ssdwmalddasinmaedy@ula
anaadae uenvnidamudimsninenInseud
wowlng uaiimsvoees Tvulssendu (T4)
anas ukaiioanindniwavesmsniu
ng IndTwan Tumsnaasail i 183avnnam
InsouansoseAUEnd Iuu LAINNUNAABIVEY
Tangtaweewipat and Cheva-lsarakul (1996)

’ ¥ i d
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(1994) T M3 I Faiugnd il
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Y o .
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Table 2 Effect of feeding broilers during 7 weeks with various level of RSM (Exp. 1)
and SFM (Exp. 2) diets without or with phytase NSP enzymes."

RSM or SFM substitution for SBM (%) 0 50 75 100 Mean
Enzyme supplement®
Exp.1 (RSM)
Body weight gain (kg) - 2.07 1.91 1.82 - 198
+ 2.07 1.99 1.86 - 1,97
Mean 2.07a 1.95b 1.84¢ - (0.01)
Feed intake (kg) - 4.69 4.34 4.22 - 4.42A
- 4.67 4.50 4.32 - 4.608
Mean 4.68a 4.42b 4.27¢ - (0.02)
FCR - 2.27 227 ) 232 - 2.29
+ 2,26 2.27 232 - 2.28
Mean 2.27 2.27 2.32 - (0.01)
Exp. 2 (SFM)
Body weight gain (kg) - 1.68 1.69 - 1.61 1.66
- 1.70 1.71 - 1.60 1.67
Mean 1.69a 1.70a - 1.61b (0.01)
Feed intake (kg) - 3.85 4.10 - 4.10 4.05
- 4.03 4.18 - 4.01 4.07
Mean 3.09 4.14 - 4.08 (0.02)
FCR - 2.36 2.43 - 2.556 2.44
- 2.37 244 2.51 2.44
Mean 2.37a 2.445b - 2.53¢ (0.01)

a-c, A-B Means within a row or a column, respectively, with different supesscripts are significantly different (P< 0,05)

Values in parentheses show SEM. No significant interaction was found belween dietary level and enzyme supplement.

u

In both experiments, mortality rate was between 0-3.3%

" Supplemented without (-) or with (+) 3000 FTU/kg phytase or 100 g NSP/ton feed in Exp | and 600 FIU phytase/kg

plus 100 g NSP/ton feed in Exp 2, respectively.

msiaFmeulan IWiae uaz Nsp liilna
domalfulpeaussonmmsnan Rl
10N MsNngaI Uiy InTsedy
voaInyuziiivanedonnudvamsvaala it
wui1 1Ay NRC (1994) nazsieiigandi
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MINABIN 8 : gnIeM3iTil CP/aP s2ALA
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Table 8 The design of experiment 1, 2 and 8.

20 uay 18% W¥aalnng 2.3, 4-6 uaz 7 dlawt
uaz aP sEAY 0.45 naz 0.42% luyalney 2-
3wy 47 dlan mwddy nquitldiy ap
sedudt (ngu 4-7) 1850 aP 52U 0.25 uay
0.21% Tu¥e1y 1-3 uag 4-7 Flad nie
fimtlu 55 uay 50% YeanguAILAN MUMAY
dounguit 8%y cp svdud (nqu 2, 3,6, 7
185y cP anns 1.5% wiohAuyszunm 92%
voangualuny Tualnery 4.7 duad
ymsaTuou el IWmaluszdy 600 FTU/Kg
w3 120 niu Wfunnngu ondunduitl ap
waz CP s2dund (nqudt 1) Tavuwuminaaes
¥4 3 msmaaes uana i3 lumsad 3

RSM or SFM substitution for soybean meal (%)

Exp. 1
Rapeseed meal (RSM) 0 50 75
Phytase + NSP enzyme" . - r z =
Treatment No. 1 3 4 6
Exp. 2
Sunflower meal (SFM) 0 50 100
Phytase + NSP enzyme" C . —
Treatment No. 1 3 4 5 6
Exp. 8
aP level” Normal Low
CP level® Normal Low Normal Low
Phytase enzyme" - - . -
Treatment No. 1 2 4 8

1/ - = without enzyme supplement; + = with cnzyme supplement

2/ aP level : Normal = 0.45% during 2nd- 3rd week and 0.42% during 4th- 7th week of birds’

age; Low = 0,25% and 0.21% during both periods, respectively.

3/ Normal CP ievel = 20 and 18% during week 4-6 and 7 of birds' age; Jow = 1.5% less

than the normal level.
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Table 4 Effect of feeding broilers during 6 weeks with various level of CP and aP diets
without or with phytase (Exp. 8).

aP level” Normal Low Mean of
CP level” Normal Low Normal Low phytase suppl.
Enzyme supplement”
Body weight gain (kg) - 209a 206a 1906DH 194 Db 2.01
+ - 211a 213a 2.08 a 2.11
Mean 2.09 2.09 2.05 2.01 (0.01)
Mean of aP level 2.09 2.08
Feed intake (kg) - 412ab 4.12ab 398 ab 8.98 ab 4.04
+ - 4143 4llab 4.10ab 412
Mean 412 4.13 4.05 4.02 (0.02)
Mean of aP level 413 4.04
FCR . 1972 2.00a 208a 2.08 a 2,01
+ - 196a 1988Db 197 a 1.95
Mean 1.97 1.98 1.98 2.00 (0.01)
Mean of aP level 1.08 1.99

ac Means within a row or a column, with different superscripts are signigicantly different (P < 0.05).

Values in parentheses show SEM,

Y Contained 0.45 and 0.42% aP in the normal groups, and 0.25 and 0.21% 4P in the lowgroups during 2nd- 3rd and 4th- Tth week
of birds’ age, respectively.

Normal groups contained 20 and 18% CP, while the other (low groups) was 18.5 and 16.5% CP during 4th- 6th and 7th week of
birds’ age.

Supplemented without (-) or with (+) 600 FTU/kg phytase in the diet.
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Table 5 The improvement of performance of 7 week-old broilers fed diets containing
normal CP and aP content, enzyme supplement, and normal or low aP with or

without enzyme supplement.

BW Fl FCR
kg % imp” kg % imp kgkg % imp

Control (Normal CP & aP) 2.00 4.12 1.87
Effect of phytase supplement2/

« without phytase 1.09 4.01 2.02

- with phytase 211 6.0 412 2.7 1.95 3.5
Effect of aP level2/

- normal aP content 2,09 413 1.98

- low aP content 2,08 .29 408 24 199 .05

Effect of aP level and phytase supplement”
- normal aP level

- without phytase 2.08 412 2.00
- with phytase 2.11 2.4 414 056 196 2.0
- low aP level
- without phytase 196 3.05 2.08
- with phytase 211 8.2 411 4.1 1.95 8.9
Effect of CP level”
- normal CP content 2.05 4.05 1.98
- low CP content 205 O 407 05 199 .05

Effect of CP level and phytase supplement®
- normal CP content and low aP

- without phytase 1,06 8.08 2.08

- with phytase 2.18 8.7 4.11 83 1.98 4.9
- low CP and normal aP content

- without phytase 2.08 4.12 2.00

- with phytase 211 2.4 4.14 05 = 186 2.0
- low CP and low aP content

- without phytase 1.04 3.08 2.08

- with phytase 2.08 7.2 410 43 1.97 3.0

" 6 improvement from the groups without enzyme supplement or sub-normal nutrient level.
¥ The control group was not calculated.
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190573A 15801 Aceria dimocarpi (Kuang)
(Acarina : Eriophyidae) finydfigyvesdile

Life Cycle of Four Legs Mite, Aceria dimocarpi (Kuang)
(Acarina : Eriophyidae), the Major Pest of Longan

suou lodw” uox o3en IEmdwidy”
Pranom Chai-ai” and Jariya Visithpanich”

Abstract @ Biology of Aceria dimocarpi (Kuang) was conducted on 12 days old longan seedlings under
laboratory conditions with approximately mean temperature of 25.11°C and 68.08 % relative humidity. There were
4 developmental stages of A. dimocarpi; the egg, larval, nymphal, and adult stages, with the average duration means
of each stage were 2.88, 0.94 and 0.76 days respectively. The first and second quiescent stages were lasted 0.69 and
0.85 days respectively. The average preoviposition period of the adult female was 2.4 days. The fecundity of each
female was 2.7 eggs with a mean of 0.91 egg per day, and fertility rate of 68%. The average life expectancy of
individual was 5.2 days. The survival rate observed from larva through adult stage of this mite was 34%.

UNAAELD © niiAnu1aesFinvesls Aceria dimocarpi (Kuang) vusuntidalenry 12 Su ludesfidnis
filquugiinde 25.11 ssmaidve AT duTS 68.08 e didud wudnzeemsieigRy Tnveels A dimocarpi
§ 4 370z o 32021 Wasouszozdl 1 Msouszosit 2 untdaududo szosluinde 2.88 u Aadeussosh 11nds
0.94 $u Fr8ouszoER 2 1980 076 Su Tnofszusindaniaft 1 uaz a3ed 2 1980 0.69 Tu LAz 0.85 Fu mudiAy

" pmInigine ausinuasmand wninoduidoalwi Foalni 50200
' Department of Entomology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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2901930118 v1 Aceriu dimocarpi (Kuang)
(Acarina : Eriophyidae) fingdhAgvesdrly
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Longan leaf curl, Four legs mite, Aceria dimocarpi, Eriophyidae, Biology
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Figure 1 Twelve days old longan seedlings of Biew Kiew cultivar. All young leaves were
removed and only apical meristems were left on stems for mite infestation (B1-B4)

Seedling on the right was a normal plant (B5).
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20330138 Aceria dimocarpi (Kuang)
(Acarina : Eriophyidae) Angdiwvesdilo
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Figure 2 Eggs of Aceria dimocarpi (Kuang) with rounded shape and translucent white.

100 X magnification.
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Figure 3 Worm like shape of larval stage of Aceria dimocarpi (Kuang) with tapering at
both ends of the body. 100 X magnification.
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Table 1 Duration of developmental periods of four legs mite (Aceria dimocarpi Kuang)
(in days) under laboratory conditions at the temperature of 25.11 + 0.92 °C and
relative humidity of 68.06 + 3.685% RH.

Developmental stage No.of mites No.of days
observed {mean + SD)
Egg 283 2.88 + 0.81
Larva 85 0.94 + 0.19
Quiescence 1 (nymphochrysalis) 72 0.69 + 0.12
Nymph 57 0.76 : 0.19
Quiescence 2 (imagochrsalis) 41 0.85 + 0.27

Total (egg to adult) 34 611 + 0.36

Figure 4 Quiescent stages of Aceria dimocarpi (Kuan) consisting of first quiescence (Q1)
and second quiescence (Q2). The bodies of both stages were quite straight with
translucent white colot. The body of Q2 was bigger than body of Q1. 100 X
magnification.
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Nymph of Aceria dimocarpi (Kuang) with opaque white color.
100 X magnification.
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Table 2 Duration in days of Aceria dimocarpi (Kuang) in adult stage under laboratory

conditions.

No. of mites Mean + SD Range

observed (day) (day)

Preoviposition period 14 2.48 + 0.64 2-4
Oviposition period to death 14 2.71 + 1.49 1-6
Total 14 5.20 + 1.25 4-8

2.4 szpzanAuiy
H v 9 o &

dududy  lsguvauauiviionnnan

anvlviig dvesdridniiudunguuasdddn
v 4 A o - - - e

UG or 1amlidivane HIadnTN VIR
31790414 0.054 Tadwas 817 0.210 HadWAT

. ‘ \J Ll -
(n A 6) Imunaou lvanasaunad uazezriu
DIMIINUNHAININABNATIV FIITSUTADUMS

1414 (Preoviposition period) 24 Ju 159221314
Tuay 1 vea egifszunm 1-5 Ty PUNTEIINY
dlnguds lssrmondmnnganaly dudy
Sufiowndy 5.2 1.3 Fu @3t 2) Sy
Amatanuneinls 14 # S5mau 34 Wea inde
0.9 oAU (M3 3)

Table 8 Number of eggs laid by each Aceria dimocarpi (Kuang) female.

No. of mits

observed
Total no. of eggs laid 14 34
Average no. of eggs laid per day 14 0.01
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Figure 8 Creamy color of adult Aceria dimocarpi (Kuang). 100 X magnification.
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Figure 7 The survival curve of Aceria dimocarpi (Kuang) from larva to adult ; Q1, first

quiescent stage and Q2, second quiescent stage.
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