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A Notice on Vitamin Withdrawal_ for the Immune

Response and Performance in Fattening Pigs

o a_ o < =) o w a ¢ o ar o
e agramd’ 9130 mamm}ﬂyﬂﬂ” HATHHNNT WININBSIUNT
Rattana Jirarat” Jaruk Luangpruksachat” and Puntipa Pongpiachan”

Abstract : An easy option for decreasing the cost of commercial swine production is to alter the pig feed. An

experiment was carried out to test the effect of reducing vitamins in the diet of fattening pigs before marketing. This was
began by dividing 40 swine, averaging 60 kg, into 2 peos consisting of 20 sows and 20 hogs. These groups were fed 59
days or average live weight of 100 kg with 4 diets : a control diet (T1); a diet from which 50% of the vitamins had been
withdrawn from day 20-59 of the experiment (T2); adiet from which all vitamins had been withdrawn from day 27-59 of the
experiment (T3); and a diet from which all vitamins had been withdrawn from day 33 of the experiment (T4). T1 and T2,
T1 and T3, and T1 and T4 were compared regarding immune response to Sheep Red Blood Cells (SRBC), T2, T3, and
T4 were stimulated after feeding their respective diets for day 13, 6 and at start respectively. Blood samples were
collected after the first 7 days of stimulation. Then collected a 2™ and 3™ time after 10 and 20 days of stimulation. The .
results showed that all antibody titer response to SRBC were similar, except that T2 tended to be higher than T1 the 1%
and 2™ time :45.00, 18.00 and 29.50, 23.00 respectively. T3 and T4 tended to be high all 3 times, except that T3 and T4
were lower than the control : T1 was 18.00, 23.00 and 44.00; T2 was 45.00, 29.50 and 38.50; T3 was 14.85, 21.14 and
34.28; T4 was 18.28, 10.57 and 24.57 respectively. The average daily gain (ADG) of fattening pigs from 60 kg — market
weight in T1, T2, T3 and T4 : 0.575, 0.564, 0.513 and 0.564 kg/day respectively was similar except that T3 was slightly
lower. The results showed the feed conversion rate in T1, T2, T3 and T4 was also similar : 3.812, 3.898, 4.289 and 3.908
respectively, except that T3 tend to be higher than the other groups.

i ar -y ar 1 |
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Department of Animal Science, Faculty of Agriculture, Chaingmai 50200, Thailand.

204



NI 16(3) : 204 - 211 (2543)

UNAAEL : unmsrdagnaitedumsi manewmuaadunu lasnsyiulzagasennsiiums denfinszab
TBhe minmsnaassaninahafiulugasomsgnsyuisudiamaiiugia g a‘éumnqﬂsﬂ’mﬁnuﬁazndu
(40 #1) a0 60 Alandy LENABNLNAIF 20 e“f:n ey 20 it ﬁmmmiﬁ'aff fio f;gﬂsmmsﬂmﬁ (TL)
qmmmsmau'hmmaﬂﬂ 50% voegn31lsnd AARaUE STl 20-59 YoeMINARDs (T2) gaseimsiioen lamiiuesn
mwummﬂmﬂsﬂmmmum 27-59 ABen1sNARLS (T3) U qmamﬁnnﬂu‘hmuuﬂaﬂm‘nuﬂ vosgastsnd
fau it 33 veamsidve (14) Tauidsalszana 59 S wiehminlaumde 100 Alandu Tudugliduiu shms
WisuRHousswe T1 A1 T2, T /U T3 uas T1 AU T4 T,ﬂui'ml1nfhm‘imauﬂumdmﬁmﬁammmm" (Sheep Red
Blood Cell, SRBC) Tnefi T2, T3 uny T4 92QNNITAUAIY SRBC ﬂmmﬂnummmuq 14 13, 6 uaz 0 Fusmudidy
Fnsiudetadeanisd 1 nasmsnseaula 7 5u wandeft 2 way 3 veenatausn 10 uag 20 Jumudey
wumnminanesliinamn lamesveamsaeuausssa SRBC Tuud TWuladisad uafiuua Tduan T2 9 Wim
Tawedgandinguaaugu (T1) lunis3ansadt 1 uas 2 e 45.00, 18.00 Uag 29.50, 23.00 MUAAY Uz T3 uaz T4
wuilamesainms Savk 3 ﬂ%&ﬁanuﬂﬁnqﬁ:u uAgansdInINguAILE A0 T1 : 18.00, 23.00 4AY 44.00; T2 :
45.00,29.501(0¢ 38.50; T3 : 14.85,21.14 Uz 34.28; T4 : 18.28, 10.57 ag 24.57 MU d1AY  hvniusasimsesua
Toro M (ADG) umqnar#fauﬁ;%fa’%a-ﬁm MAve T1, T2, T3 uaz T4 wuniuul ldulndifesdu fie 0.575, 0.564,
0.513 1Az 0.564 NN/ fu ey ud T3 SinnTdudiniudntes uassasuaniie (FCR) mﬂaqﬂsﬁgmm'{émﬁyﬂa
denmaved T1, T2, T3 uaz T4 Huna I lndifioedu fie 3.812, 3.898, 4.289 naz 3.908 sy udlu T3 Huua
Thigs ndingudu

Index words: @3 iy Mmaeiydula giiduiy

Pig, Vitamin, Growth, Hemagglutination

mamsnmgnwaanmwm‘]ﬁm'z nioneya
il dunlfesilFwsaiessernansiiiv
Arvnmsazay iy lusamedndie wu
Thaniiufiazanelu lusiu (Pond and Church, 1995

A1

» 13
Tutlagiunsiosdaioihimsfniu
fimswaauazquamdadithuddy Sedimsiasy

5o i Tamiu ussg ou'lad iede
Tunmilsmlgsemsgnlsvlyalssaninm
ms3ldems Yvaamsdaie uazlinnud
mudeTsagaiiy wailmsedaidosmsms
onnsiersh lnaununa lnnsyhavesunu
mimmﬂuﬁéﬁn‘luéwﬂw’hmﬁuﬁ]ufmmms
ﬂqmmmmmﬂ ABenNs um“lu'ﬂsn‘lmwumlm@
aBoudfioudn msomisnduaug  duuns
w3y hmiiuluensdademinmiuniudes
NTUBITNAY v‘iﬂﬁa"m{f‘imsi’uﬁmaﬂmﬁn
musu Taiuitoraein 14 dfanmiiuaam

205

: McDonald et al., 1995 ) Wy laaniivdiinane
155004 Ined 185 vinnR ulinanavuIuns
e Tuaaw Tsendhu (Brody, 1974) 1AMSANYN
Tunaie 9 unaaInUNTatasavia
hmdunienudensunaldluszezamile
Juanans WutheesninWivhumse lusuiu
deelaiyhmiiunsuyadusu Tuny (an)
fmmmammﬂmmsmnﬂ"hﬂmuﬁ'lﬂmum 3
Flanisaianoimsvia uenaniwid dos
iy qﬂssn,m“lwsmmmnqwmsa%"n'lamuu
muuﬁuagﬂuﬂi waivesnsail InAtaid



dedananavesmsosulimilvluemsdem giiguimazasisiouzmandnlugnayu

P ' [ o
211115 lasny (rat) uazln aunsadunsizd

nsaiilnann 1809 udfil lafunaedfides
ooy Auns dlumaduems wu Taliduiy
apalasy Inoz iulsTuwariu Tuezdu nia
uwu InFiln Insaendu Tandug lusmsuay
yndasa Taadiuadao Sanmeslamiiu
Wasulasl§iosgnadralasydundlums
wuemsvesdainnsiauiualuay Tuled
witaz andiu imlndudraalasuuaiiGone

TumadueImMs worisadon1udoams uao 1a

a ar ot = A o

Funda omsid hadiundeduiiulumy
1 =) 1o
(rat, mouse) 'ﬂymmm NITAIY UANWIIY llﬂ Wea
' = = a do

Wuuaz unviy wazermsng lu TeAuAi iy

1 T a,:‘ A do
11418 wazlaes veasalaiufsuiunwe

W a a’u‘: [ A - | I e
Fudafiiueg i omnsnd ladudwuhsudu
o = ] =

Tunano1 InsnoaAuazNYASIN INEIDENIAY?
psniinsa lnada Tdduiluluny (at,
' 1o o A oA oot
mouse) 148z 10 uaduiuluailFaou ems 1l

A Al 1o & Vo
Taaniiud lisuiluluuwziagvy uasudluluny
4 T 1 1
(rat, mouse) LENANADS MYAZIN1 NIZAW 1N 1
19 grivuazilaemsfifl Tndu duilulumy
(rat) nsza1e 1A 1A993 g1iy (Brody , 1974)
Onoderaand Kisara (1992) 1094 lumywaee
WuﬁWmta.rTﬂfJﬂLﬂle‘i fivinTnoziiuuuiess
it ‘W‘)J’N'Huﬁilll s ihminannssnasin1d9aly
51t 28 ¥oams naneawyh Inausoiuems
NUIZAY
FUAAIWLINS 1A (Booth et al., 1999) Inmeg]
A16WUT Lohmann g msivialaaiiy
3 6 1 szoziom 16 dday linuihszuu
dszannil msvmihhdainAtazdansniy
i@ Tan WoiuNguAILAL (Masses and Weiser,
1991) muumasmmsﬂﬁm‘:mwﬁﬂﬂ”lmmnﬂu
pmhigundaiiaunsaldsuasems

unTshu §11811u84 18 1Aou

206

INOANBLAANMUADINTT Y93 MEmT1z Ty
’J'mnﬁ‘ummi ﬁmimmiﬁﬁ'ﬂﬂmmsaduﬁa
ﬂquummﬂumaaﬂﬂsmmmﬂm"l’mmu"lu
ﬁmmmﬂumwwﬂmmﬂuq nnude
wumanilsfinraa andunumMInaa Taolid
HansznuAeNsISY AL Taaz quamnvesdnd

Tawvha'lu
s
I NTINAa

grInuggnrausEIn arde 1niuez
uaumw (Large White X Landrace ) inmu 160
i mumﬂus“'u*vnmﬂswmm 50 i vhmiinisy
Fumde 60 Alansu & muunmﬁmmwmﬁmumﬁ
a4 nenqaz 20/ “lfﬁ’ﬁmmﬂﬁmwmﬂ 4¢gns
&l

pMsgAsiil fie omagaslnd (Mg
ALIAY, T1)

mmmmm 2 fio mmsmau'l'mmu
uaqmmsfrmﬂﬂm“lmuw 20 409013 (A4 (12)

M5 gATH 3 ﬂammimau%muu
mwnmnﬂmmsﬁmﬂnmmw 27 99M31A69
(13)

o1MsqATH 4 Avomisiioewlmiiu
%&HNﬂﬂ?ﬂﬂTHﬁﬁﬁ‘iﬂﬂﬁﬂlu’fuﬁ 33 YDINTS
‘gtl\i (T4)

TﬂammimumniLﬁuiyuvnm 59 3w
mmuumuﬂmaﬂm 100 ﬂTaﬂsu ANDATZYY
nawesmsiasedimssatufinimiin AN
103U

Tudmgiifuiuih 1@ Tasmsnszdu A
AT DANALING (Sheep Red Blood Cell,
SRBC) lugns umaammqmamamms phos-
phate buffer saline (PBS)Z?‘IN o uuwaa“lw"lﬁ'



NIONIAMAT 16(3) : 204 - 211 (2543)

T dan 1 10° wadwa. udnildeneld1d
10%(v/v) T PBS i sh @@ o
VINUANOYNS 2 ada szane 1 A, ¥8e 10%
wad/ATansu vesimiinga Taodiagns ndui
2,3unz4QNN3zAUAIY SRBC néann fuems
waniu 18 13, 6 uay 0 umudduuazvIniiy
s fudeiadeansad 1 (Titer 1) Mdaa N
nszgu 187 ’3'uugzﬂ§"‘qﬁ 2(Titer 2) ua 3 (Titer
3) TagreeINATULSN 10 uag 20 Ju Mud vy
ethumA e euAyed lnnod (Heamag-
glutinating antibody titer) 71325994 Catty (1989)

HaAN1INAao 3
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AU T2, TI AU T3 uag T1 AV T4 WUIIA1
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Table 1 Average heamagglutinating antibody titer on sheep red blood cell in fattening pigs.

Treatment Titer 1 Titer 2 Titer 3
T1 18.00 23.00 44.00
T2 45.00 29.50 38.50
T3 14.85 21.14 3428
T4 18.28 10.57 24.57

* Titer 1 ; after stimulated by SRBC for 7 days, Titer 2 ; after stimulated by SRBC for 17 days, Titer 3 ; after stimulated by SRBC for

27 days.

T! = control diet

T2 = adiet from which 50% of the vitamins had been withdrawn from day 20-59 of the experiments
T3=adiet from which all vitamins had been withdrawn from day 27-59 of the experiments

T4 = a diet from which all vitamins had been withdrawn from day 33 of the experiments
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Table 2 Average daily gain (ADG) and feed conversion rate (FCR) in fattening pigs from
60 kg — market weight (59 days).

Average - ADG(kg.d) FCR

Treatment Ti T2 T3 T4 T1 T2 T3 T4
Male

(20/pen) 0.561 0.569 0.54 0.589 3.921 3.864 4.056 3.735
Female

(20/pen) 0.594 0559 0.486 0.539 3.703 3.933 4.523 4.081
Total mean

(40/pen) 0.577 0.564 0.513 0.564 3.812 3.898 4.289 3.908

T1 = control diet =
T2 = a diet from which 50% of the vitamins had been withdrawn from day 20-59 of the experiments
T3 = a diet from which all vitamins had been withdrawn from day 27-59 of the experiments

T4 = a diet from which all vitamins had been withdrawn from day 33 of the experiments

0.594 0.577
0.569

0.61

ADG

(kg./d)

El Male
@ Female

Total

T1 = control diet
T2 = a diet from which 50% of the vitamins had been withdrawn from day 20-59 of the experiments
T3 = a diet from which all vitamins had been withdrawn from day 27-59 of the experiments

T4 = a diet from which all vitamins had been withdrawn from day 33 of the experiments

Figure 1 Average daily gain (ADG) in fattening pigs from 60 kg - market weight (59 days).
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T1 T2 T3 T4

T1 = control diet
T2 = a diet from which 50% of the vitamins had been withdrawn from day 20-59 of the experiments
T3 = a diet from which all vitamins had been withdrawn from day 27-59 of the experiments

T4 = a diet from which all vitamins had been withdrawn from day 33 of the experiments

Figure 2 Average feed conversion rate (FCR) in fattening pigs from 60 kg market weight

(59 days).

Titer E] Title 1; after stimulated by SRBC 7 days

Title 2; after first stimulated by SRBC 17 days

! Title 3; after first stimulated by SRBC 27 days

T T2 T3 T4

T1 = control diet
T2 = a diet from which 50% of the vitamins had been withdrawn from day 20-59 of the experiments
T3 = a diet from which all vitamins had been withdrawn from day 27-59 of the experiments

T4 = a diet from which all vitamins had been withdrawn from day 33 of the experiments
Figure 3 Average heamagglutinating antibody titer on sheep red blood cell in fattening pigs

(59 days).
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Physico-chemical of Postharvest Strawberry Fruits.

aufn lonss' waz sl yewennen”
Somkit Jaitrong'’ and Danai Boonyakiat'’

Abstract : Morphology and physico-chemical propertics of strawberry fruit varieties No. 50 andNo. 70 were studied.
The results showed that skin and pulp colour of cv. No. 50 were orangish red to dark red, seed colour was greenish
yellow, yellow to red and sank into fruit skin. No.70 fruit had orangish red skin colour and orangish white pulp. Seed colour
was pink, orange tored at 75 % colour change and also sank into the fruit skin. Most of the fruits of both varieties had conic
shape fruit. No.70 fruit shape was uniform for the whole growing season. In the early seasonNo. 50 fruit shape was long
wedge but in the late season was necked shape. Strawberry fruit cv. No. 50 and No. 70 at 25, 50 and 75 % colour break
had vitamin C content in the range of 41.94 to 44.86 mg./100 g. Red‘ucirgg sugar of both varieties were higher than sucrose.
No. 70 cultivar had higher total sugar and total soluble solids than No. 50. However, cv. No. 70 had lower titratable acidity
and firmness than those of the cv. No. 50. The panel preferred No. 70 fruit to No. 50. Respiration rate of both varieties at

25 and 50 % colour break stored at room témperature for 24 hours was not significantly different.

Yondifivaan aasinuasan; anineododlmi Bealni 50200

h'Department of Horticulture, Faculty of Agriculture, Chiang Mai University, ChiangMai, 50200, Thailand.
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Table 1 Morphology character of strawberry fruit shape cv. No. 50 and No. 70 (percent)

Shape 2542 2543

cv. No. 50 No. 70 No. 50 cv. No. 70
Oblate 0o 0 0’ 0’
Golbese 0 0.79° 0’ o’
Globose conic 11.34° 35.17° 0° 2.75"
Conic 20.08" 62.06" 39.07" 86.72"
Long comic 16.92" 7.22° 23.49"° 4.71°
Necked 40.11" 13.36° 0.13° 0.71°
Long wedge 17.32° 4.08* 22.84" 1.39°
Short wedge 17.53" 4.65° 14.46° 37
LSD 7.63 5.69 4.24 3.24
C.V. (%) 45.87 33.12 26.86 20.54

Means in column with different superseripts differ significantly at P> 0.05
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Table2 Physico-chemical quality of strawberry fruit cv. No. 50 and No. 70 at 25 50 70 % colour

break.

Variety  Colour break Total soluble Total acidity VitaminC Firmness Anthocyanin
(%) solids (%) (%) (mg./100 g.) (kg.) (mg./100 g.)
25 7.16° 1.28° 43.01" 0.91° 5.77°
No. 50 50 7.20° 125 41.94" 0.88" 8.42°
75 7.58¢ 1.23° 4243 0.83" 13.75"
| 25 8.73° 1.19° 44.86" 0.83° 3.39°
No. 70 50 9.04" 1.18° 44,73 0.74° 5.26°
75 9.42* 112° €2.57 0.63" 9.91"
LSD - 0.21 0.03 5.50 - 0.04 1.79
C.V.(%) - 1.41 131 7.15 2.86 13.00

Means in column with different superscripts differ significantly at P> 0.05
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Table 3 Respiration rate of strawberry fruit 1 day storaged at room temperature.

Variety stage of colour change respiration rate
(%) (mg. CO /kg./h.)
No. 50 25 142.01"
50 12747°
Neo. 70 25 166.67"
50 133.65"
LSDMJs - 34,78
C.V. (%) - 12.96
Means in column with different superscripts differ significantly at P> 0.05
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Identification of Strawberry Hybrids by Morphological
- and Electrophoretic Methods

Unlume vaa’ uaz infidl seitanad ¥

Pramod Kumnuan” and Kesinee Ramingwong”

Abstract : dentification of CMU 025 x CMU 035 strawberry hybrids including the relationship among parental
 varieties and F hybrids were carried out. Quantitative and qualitative characters of leaves, flowers and fruits were used
as the key factors in the morphological method for the identification which revealed that the distinct difference among
varieties could be determined Ey canopy density, adaxial petiole color, apical leaflet shape, apical leaflet b#se, stipule

shape, fruit shape, and achene position.

Isozyme patterns analysis was applied for the electrophoretic study using three enzymes :leucine afninopepti‘
* dase (LAP), esterase (EST) and shikimic dehydrogenase (SKDH). EST and LAP systems s_howed.high potcntial'in the
identiﬁcatibn of the strawberry hybrids. They were classified into 4 distinct varieties and 3 groups with 7 patterns and 9
bands of EST, 2 patterns énd 4 bands of LAP. Combination of EST and LAP could distingnish some hybrids from parental

varieties and among Hybrids. SKDH, which showed 1 band, was not served the purpose of strawberry identification.

v mdfiaean aaznuasmand aninododuslni Fealui 50200
"Department of Harticulture, Faculty of Agriculture, Chiang Mai 50200, Thailand.
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Figure 1 Identical chart of CMU 025, CMU 035 and hybrid varieties by qualitative characters.
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Figure 2 EST zymogram of CMU 025, CMU 035 and hybrid varieties.
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Figure 4 SKDH zymogram of CMU 025, CMU 035 and hybrid varieties.
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Figure 5 EST patterns of CMU 025, CMU 035 and hybrid varieties.
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Figure 9 Rélationship among CMU 025, CMU 035 and hybrid varieties from the
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Growth Cycle of Brisbane Lily‘

(Eurycles amboinensis Lindl.)

Fysnsel wowha” waz dwmn gavsamm ¥
Watcharaporn Puangkaew”and Chuntana Suwanthada”

Abstract : Investigation of the growth cycle of Brisbane lily was carried out. The growth cycle started with
emergence of the floral bud in April and the inflorescence continued its growth until May. Vegetative growth began
right after blooming. The plant sheded the leaves in November and the bulb consecutively entered the dormant period
until March. Floral initiation was found to take place at the growing point of the new bulb as early as the period of
dying-back of the leaves. Floral development carried on during the whole period of bulb dormancy and the young

inflorescence emerged and bloomed at the early stage of the new cycle of growth.
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Figure 1
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Growth cycle of Brisbane lily

:] = floral growth and development above ground (Apr.— May)

= vegetative growth and development (June —Nov.)

- = dormant period (Dec. — Mar.)
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Figure 2 Structure of bulb of Brisbane lily at various stages of growth and develpoment.

bp = basal plate

ds = dried scale

dsc = dried scape

fb = floral bud gb=growth bud inf = inflorescence
| =leaf Is = leaf sheath s¢ = scape

sd = scale of daughter bulb sm = scale of mother bulb t = tunic

vb = vegetative bud yl =young leaf
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Propagation of Haemanthus by Bulb Cutting

aa a d s
WA JICIAT HAT AUNUT qanmmr-n”
Pinidda Surajid and Chuntana Suwanthadd”

Abstract : Propagation of Haemanthus sp. through bulb cutting was studied at intervals during the period of growth
and development of the plants. It could be concluded from the results that bulb cutting could be successfully done
during the period of the plant growth although the treatments carried out in August yielded relatively smalier bulblet
size compared to those of April and June. Cutting the bulb into 8 pieces per bulb gave higher number of bulblets per
mother bulb but of smaller size and weight than those of the 4 and 6 pieces per bulb treatments.
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Table 1 Average number of bulblet per mother bulb, size and weight of bulblets obtained

from different treatments of bulb cutting dore in April.

Cutting treatments Number of bulblet/ Bulblet size (cm)  Bulblet weight (g)
(pieces per bulb) mother bulb (bulb)

4 400 ¢ 327 17.26

6 6.00 b 3.06 14.89

8 8.00 a 3.00 13.27

Means within column followed by different superscripts are significantly different at P< 0.05
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Table 2 Average number of bulblet per mother bulb, size and weight of bulblets obtained from

different treatments of bulb cutting done in June.

Cutting treatments Number of bulblet/ Bulblet size (¢cm) Bulblet weight (g)
(pieces per bulb) mother bulb (bulb)

4 340 b 280 a 9.66 a

6 5.80 a 218 b 7.01 b

8 5.20 a 114 ¢ 1.96 ¢

Means within column followed by different superscripts are significantly different at P< 0.05
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Table 3 Average number of bulblet per mother bulb, size and weight of bulblets obtained

from different treatments of bulb cutting done in August.

Cutting treatments Number of bulblet/

(pieces per bulb)

Bulblet size (cm)
mother bulb (bulb}

Bulblet weight (g)

580 b
7.80 ab
9.20 a

1.22 3.08
1.07 1.04
1.16 1.45

Means within column followed by different superscripts are significantly different at P< 0.05
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Changes in Quantity of Gibberellin-like Substances
in Stem Apex prior to Leaf Flushing

and Flowering of Longan cv. Dor

9950¥ yale” uaz susvy Wusinwsgy’
Jongrak Moonfoui” and Tanachai Pankasemsuk”

Abstract : Changesin quantity of gibberellin-like substances in stem apex prior to leaf flushing and flowering of longan
cv. Dor using rice secondary leaf sheath bioassay (RSLSB) with seedlings cv. Phrae 1 rice were studied. The result
. showed that the amount of gibberellin-like substances increased before leaf flushing whereas it decreased before flowering.
- The anatomical studyillustrated that apical meristem differentiated to form flower bud at week 2 before flowering. Paper
chromatogram results indicated that activities of gibberellin-like substances in stem apex of longan were great at Rf value
0f0.3-0.8. Shoot sample at 10 ¢cm was the most suitable length for extracting gibberellin-like substances. Storage longan

stem apexs at —20 C for5 months had not affected on the amount of extracted gibberellin-like substances.
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Figure 1

. = lrue mean curve

___ = regression equationfitted curve

4" = standard deviation
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Figure 2

flowering of longan cv. Dor

= unfitted with the linear equation

____ = priorleaf flushing

= prior flowering

4’ = standard deviation

Quantity of Gibberellin-like substances in stem apex prior to leaf flushing and
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Figure 3 Standard curve of GA, (Kyowa)
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Effect of E{rerbearing Mango Rootstock on

Stomatal density of the Scions

a3uana weumgas'’ oz Alzga Augrssar’’

Sermsakul Pojanaroon’’ and Tragool Tunsuwan'’

Abstract : Effect of everbearing mango (cv. Choke Anan) rootstock on stomatal density of the scions: Pim Sen Mun,
Khiew Sawoey, and Nam Dok Mai, comparing with the Kaew rootstock and Choke Anan on Kaew were studied at
Chiang Mai University during February to April 2000, by Silicone rubber impression technique. Theresults showed that
Pim Sen Mun on Choke Anan gave the highest stomatal density, followed by Nam Dok Mai on Choke Anan, Choke Anan
on Kaew, Pim Sen Mun on Kaew, Nam Dok Mai on Kaew, Khiew Sawoey on Choke Anan and Khiew Sawoey on Kaew
respectively. Comparing between both rootstocks Choke Anan gave higher stomata density than Kaew in all scions with
statistical significant difference. While among the three scions, Pim Sen Mun and Nam Dok Mai had numbers of stomata

almost the same but more than Khiew Sawoey with statistical significant differences at 95% confidence. It can be

concluded that Choke Anan rootstock had influenced on the scions to gave more stomatal density than Kaew rootstock.
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Table 1 Effect of mango rootstock on the stomatal density (unit : number/mm2).

Scion Pim Sen Mun Khiew Sawoey Nam Dok Mai Average
Rootstock

Kaew 659.34 600.02 628.20 629.19°
Choke Anan 720.04 601.52 694.64 67207
Average 689.69' 600.77° 661.42"

* Mean within the same row or column with different superscript differ significantly at 95% confidence by Duncan’s Multiple
Range Test (DMRT)
** For Choke Anan on Kaew rootstock, the stomatal density was 671.20 number/mm?
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Figure 1 Effect of mango rootstock on the stomatal density (unit : number/mm?).

Figure 2 Stomata density of mango leaf cv. Pim Sen Mun on Choke Anan rootstock.

255



YO HUVERPI G b IBPIDFL THHH ILEHK diQ381U23an4W 1L

Figure3 Stomata density of mango leaf cv. Khiew Sawoey on Kaesw raotstovk.
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Interspecific Hybridization
of Pleurotus sajor — caju (Fr.) Singer

and Pleurotus pulmonarius

o { a ]
~oydani Saust’ iszng Sanedons” uaz s gane’
Anuwat Rattanachai’, Prasit Watanawongvijit’ and Wichian Pooswang”

Abstract : Interspecific breeding between Pleurotus sajor-caju and P. pulmonarius by mon-mon crossing was studied,
ahybrid that gave the highest yield with brittle fruit body was HM9. Yield harvested for 35 days. Di-mon crossing between
dikaryotic myceliom of  P. sgjor-caju  and monokaryotic mycelium of F. pulmonarius and vise versa were
investigated, a hybrid with highest yield and brittle fruit body was HDS8. Yield harvested for 35 days. Backcross by di-mon
crossing method was observed. Monokaryotic mycelium from five selected high yield hybrids were used. Dikaryotic
mycelium from five hybrids and both parents (Plewrotus sajor-caju and P. pulmonarius) were used . There were four
hybrids that gave high yield with better quality of fruit bodies (DSX15, PY3, SY2 and SB6). Two hybrids (SB6 and SY2)
gave higher yield than the average of both parents by 53.7% and 46.9% respectively. Fruit body formation ability could
be selected by cultured dikaryotic mycelium in the test tube containing sterilized sawdust. There was no relationship
between mycelium growth rate and fruit body yield. Thirty five days harvesting period was enough to indicate the
economical yield of the hybrids. Esterase isozyme patterns of mycelium from and 17 hybrid strains were investigated.
They had avery close enzymic bands which were not able to be used to compared the differences. From theabovementions,
interspecific breedings between Pleurotus sajor-caju and P. pulmonarius were possible both in the form of mon-mon,

di-mon and backcross as  di-mon crossing. Thus, they are belong to the same species of Plewrotus sajor-caju
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Table 1 Yield of Pleurotus sajor — caju, Pleurotus pulmonarius and hybrid
( harvested for 35 day).
Strain Mean of yield
(g / bag)

SB6 105.92a
SY2 101.33a
HM9 85.83b
DSXI15 85.33b
HDS8 85.08b
PY3 85.08b
SX2 76.92bc
HMS 76.17be~

- PX12 76.00bc
PA2 75.33bc
SA3 73.00bc
di pl 70.33¢
di sa 67.50cd
PCT 64.92¢d
DMC4 64.83cd
HM10 64.50cd
DPY5 54.33d
HDP8 no fruit body
PB6 no fruit body

Means within the same column followed by different letter differ significantly at P< 0.05 ,CV. =22.78 %

v
di pl = dikaryon of Pleuratus pulmonarius, di sa = dikaryon of Pleurotus sajor-caju
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Seed-borne Macrophomina phaseolina in Mungbean:

Effect on Seed Viability, Vigour and Storability

) = ﬂ‘/ QA =t 2%
g?”?? 5950”7”” q'?fn 1IEI5A1a Hay auun ﬂf,?\?ﬂ
Shamsur Rahman®, Suchada Vearasilp” and Sombat Srichuwong”

Abstract : Macrophomina phaseolina is a causal organism of charcoal rot disease of mungbean being a seed-borne
fungus. To know the actual detrimental effect of this fungus on seed quality of mungbean, the experiment was undertaken
by comparing inoculated and uninoculated seeds. Artificially inoculated seeds of three mungbean varieties with M.
phaseolina, showedthree fold lower normal seedlings in comparison to non-inoculated seeds. The mean shoot length, root
length and dry weight of seedlings, which implies the seedling vigour, were also found significantly reduced in every
inoculated mungbean variety. Accelerated aging test {AA-test) showed almost three times less normal seedlings in
inoculated seeds compared to control in all varieties, which indicates that M. phaseolina can reduce the storability of
mungbean seed greatly. In AA-test, the proportion of dead and rotten seeds in the inoculated treatments appeared to be two
to three folds higher than that of control treatment. However, no significant change in hard seed formation was found in
both viability test and in the A A-test.

vmndaivald ansnuesmaas tinndodoaln Foalnd 50200

“gndnTsafiy aazinunsmani uninndodoln Goalnd 50200

“Department of Agronomy Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
*Department of Plant Pathology Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

273



4 {a v <
%091 Macrophomina phaseolina firmnfumudanido :

sy =tea - o A
HANUABANINHEIAN AITHUULTY lla!ﬂ‘n“fﬂlﬂ‘ifﬂﬂﬂ“ﬂﬂuﬂ’!ﬂ'l

UNAage: Macrophommaphaseolma aﬂuwaﬂmm ﬂIiﬂl.‘Ll mwmmw yaazaIIInAANINY Lﬂﬁﬂwuﬂﬂ o
WIHANTY memﬁaﬂ‘mﬂumaﬂmmwmmmnﬁwuqmwm minaaedds Idimsagnusdadumaes S suifivudy
wiadLildngnide nansi)3 UumuvTﬂmﬁﬂmﬂmmmm Jeveandafenidmaududou ﬂﬂmman‘lﬁ’ Fanam
412UB380A ATTLTIVOITIN ummwummw pafusou WU MIMAUSIUAR mnnqm:uaﬂﬂm‘mweﬂmman
wied Widndeta 3 vhuenomiuielimmuansavesnaumeen wazs nuazd mitnuts atniisdwigmn
o “l.umsmﬁaummmmmiumsmusnywaamaﬂwuqm 2ngu TagTBn13199914 (AA-test) Y5 Iundnngy
ffimsandeiisasnemovesndamnnt nfuitlifinsdade 2803 v etralsAamnmsnaasanuida
ufaimulue2 ngu Tifinanovaussdensnaroun WY ANAR TABT M

Index words : Mungbean, Macrophaning phaseoline, postharvest disease

Introduction Mungbean carries a high incidence of

Macrophomina phaseolina that causes reduction in

Among the pulses, mungbean (Vigna seed viability and seedling vigour. Moreover, it is
radiata) is one of the major crops containing high ~ 2s0 suspected that this fungus declines the storability
protein and carbohydrate. It has also the ability o~ ©fmungbean. Itisaseed-bome diseaseand generally
fix the atmospheric nitrogen in soil, which enriches called ‘charcoal rot’. Usually, the seed viability is
the soil quality. The successful production of crops  determined by Paper Towel Method (ISTA, 1976)
including mungbean is impeded by various growth and seed vigour is assessed by the average shoot

limiting and reducing factors. Several plant patho- length, root length and dry weight of seedlings raised

genic fungi are known to produce substance toxic to in germinator. For storability test, Delouche and

plants, which affect adversely on germination and Baskin (1973) developed an accelerated aging (AA)

seedling vigour (Neergaard, 1979). Infection of ~ testto estimate the relative life span of seed in ware-

Aspergillus niger, Curvularia sp, Fusarium equiseti, house storage. The seeds are exposed to high

Fusarium oxysporum, Penicillium crustosum and humidity and high temperature. These conditions

Phoma glomerataresults inthe reductioninseed ~ Promote the growth of fungi on seeds and cause

germination and seedling vigour in blackgram (Singh deterioration. For mungbean, exposing of seeds at

0 '
and Chohan, 1977). Similarly, six seed-borne fungi 41°C temperature and 99 to 100 percent relative

namely Aspergillus flavus, Aspergillus fumigatus, humidity for 96 hours is almost equivalent to store

Aspergillus nidulans, Aspergillus niger, Aspergillus the seed for one year (Rose and Minalo, 1972).

terreus and Fusarium moniliforme were found to | herefore, the present investigation was designed

inhibit seed viability and thereby retarding the growth to evaluate the extent the damage caused to seed

of root and shoot of cowpea at different degree  Viability, vigour and storability of mungbean due to

(Maheshwari et al., 1984). the invasion by the seed-borne fungus M. phaseolina.
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Materials and Methods

Seed sample:

The three-mungbean varieties Kham-
pensaen 2, Chai Nat 36 and Chai Nat 60 were
grown in the Chiang Mai University experimental
farm and newly harvested seed samples were used

in the series of experiments.

Isolation and pure culture of
M. phaseolina:

Seed sample of blackgram named as Uthong
2, which was obtained from Chai Nat Field Crops
Research Center, Thailand, was carrying about 24.0
percent M. phaseolina according to blotter test. Fifty
seeds were soaked with lO% sodium hypochlorite
solution followed by washing with sterilized water
for three times. Then the seeds were placed
equidistantly at the rate of 10 seeds per plate, in
sterilized 9 cm-diameter Petriplates, containing 3-
layered moist Whatman no. 1 blotting paper. After
3 days, the seeds with well-noticed pycnidia and
sclerotia of M. phaseolina on seed coat and radicle
were transferred in sterilized Petriplate containing
about 20 ml solidified potato dextrose agar (PDA)
Difco. Inthe middle ofthe plate, one seed was placed.
The plates were sealed by Nesco film to avoid con-
tamination by other aerial microorganisms. After3
days, when the mycelium of M. phaseolina was
spread around the seed, Smm diameter of PDA
medium were cut by sterilized cork borer and placed
on the middle of another sterilized Petriplate

containing PDA. These plates were kept under 12~
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hour alternating light and darkness after sealed by
Nesco film. After 3 days, the blackish mycelia and
sclerotia of M. phaseolina grown profusely in the

plates were used as pure culture.

Inoculation of seed:

Newly grown seeds of the three varieties
of mungbean were inoculated by the pure culture of
M. phaseolina. About one thousand seeds of each
variety were surface sterilized with 10% sodium
hypochlorite selution for 2 minutes followed by
rinsing with sterilized distilled water for 3 to 4 times.
Half amount of seed of each variety was used for
control or check and remaining half was infested
with earlier prepared mycelia and sclerotia of
M. phaseolina. The mycelia and sclerotia were
separated from PDA media by scrapping with a
sterilized knife. Then scrapped fungal structures
were dissolved with sterilized water at 50 ml water
per Petriplate. The seeds were soaked for one hour
inthis suspension. The control seeds were also soaked
with sterilized water in the same way for one hour.
All the inoculated and uninoculted or control seeds

were dried under fan for overnight.

Viability test:

Viability test of seed was employed by
Paper Towel Method (ISTA, 1976). Fifty seeds were
placed on two layered moist germinating papers,
covered with another moist germinating paper, and
thenrolled. Foursuch rolls each containing 50 seeds
were placed as four replicates. All the rolls were

kept in germinating chamber (Temperature 30 °’c



and Relative humidity 85%). The inoculated and
non-inoculated seeds were placed separately in the
germinating chamber. After 6 days, data were taken
on normal seedlings, abnormal seedlings, rotten or

dead seeds, and hard seeds.

Vigour test:

The vigour of seedling was estimated by
the mean shoot length, root length, and dry weight
of 7 days old seedlings from inoculated and non-
inoculated seeds. The seedlings were raised in the
germinator with Paper Towel Method (ISTA, 1976).
The average of seedlings shoot and root length was
estimated from 50 seedlings per replication. Dry
weight of seven days old seedlings was taken after
drying the seedlings in air-dry oven at 60 °C for three
days. In every case, four replications were

maintained.

Storability test:

It was done by Accelerated Aging test (AA-
test) outlined in the AOSA’s Vigour Testing
Handbook (1983). About 10 g of inoculated and
non-inoculated seeds of each variety were distributed
uniformly in two layers in 10x10 cm trays. The trays
were kept on the stand just above one cm from the
surface of 50 ml of waterin a glass container. Caution
was taken to avoid direct contact of water and seeds.
The containers were sealed with their lids and placed
inan accelerated aging chamber maintained at 41 ‘c
temperature and 99 to 100% relative humidity. After
96 hours, seeds were removed and dried on paper
towel on the table for two hours at room temperature.

The aged seeds were tested by Paper Towel Method

4 i o :
1031 Macrophomina phaseolina WRRMITUEAT YT

d‘ﬂ 1 o ey, I3 -
HANNABAITHHEIN ANHUVIUN tm:mwmmm'lumitnmnm

276

(ISTA, 1976) involving the same procedure as the
viability test. After 7 days, data were taken on
normal seedlings, abnormal seedlings, dead seeds,

and hard seeds.

Results and Discussion

Viability:

From the viability test, it was observed that
M. phaseolina reduced the production of normal
seedlings and increased the abnormal seedlings
including dead and rotten seeds remarkably (Table
1). Most of the abnormal seedlings contained typical
symptom of charcoal rot disease. Infections started
from cotyledonary leaves and spread later to the
stem and downwards, which ultimately caused the
death of the plant. The incidence of hard seed was

not affected by M. phaseolina in any varieties.

From Table 1, it is evident that in the vari-
ety Khampensaen 2, Chai Nat 36 and Chai Nat 60,
normal seedlings were decreased by 63.0,58.5, and
61.0 percent, respectively, over the control due to
M. phaseolina inoculation. Similarly, the increase
in abnormal seedlings due to M. phaseolinainfesta-
tion over the control (no inoculation) was in the order
of 56.5, 55.0, and 58.0 percent in the variety
Khampensaen 2, Chai Nat 36 and Chai Nat 60. No
dead or rotten seeds were found from non-inoculated
seeds of any varieties of mungbean, while inoculated
seeds of Khampensaen 2, Chai Nat 36 and Chai Nat
60 were encountered 7.0, 7.0 and 6.5 percent,
respectively.

This is in conformity with earlier reports
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on various crops like sunflower (Singh and Prassad,
1988), Comos boppinatns (Srivastava and Gupta,
1981), and cowpea (Maheshwari et al. 1984).
Besides, Nayak and Behera (1994) have also
reported the germination reduction and seedling rot
in blackgram due to M. phaseolina in India.

Vigour:

Vigour test was determined by the shoot
length, root length, and dry weight of seedlings. The
mean root length and shoot length were decreased
considerably due to M. phaseolina infection.
Significant decline in dry weight of seedlings was
also observed. Because of M. phaseolina infection,

growth of seedlings was retarded.

In the variety Khampensaen 2, Chai Nat 36
and Chai Nat 60, shoot length was reduced by 25.30,
13.93, and 26.94 percent respectively due to
M. phaseolina infestation in comparison to healthy
check. Similarly, the reduction of root length was
observed in the order of 22.60, 19.20, and 19.32
percent. Furthermore, the dry-weight of infected
seedlings was also lower than that of healthy ones by
10.03,11.26,and 15.65 percent, respectively (Table
2).

Decline in seedling vigour due to Aspergil-
lus nidulans was also recorded earlier in cowpea
seeds, while reduction of root length was observed
by 82.8 percent including the complete inhibiting of

plumule emergence (Maheshwari et al. 1984).

Table 1 Effect of Macrophomina phaseolina on different variables for estimation of seed viability

in mungbean seeds.
Mungbean varietics
Khampensaen 2 Chai Nat 36 Chat Nat 60

Variables Healthy Inoculated Change over Significant Healthy Inoculated Change over Significant  Healthy Inoculated Change over Significant

or Control contro! (%) st p value or Control control (%) at pvalue  or Control control (%) at p value

+[SD*" +LsD* $1sp**

Normal 935 305 -63.0 0.000 91.5 330 -58.5 0.000 94.0 330 61.0 0.000
seedlings £5.51 £3.05 2411
(%)
Abnormal 25 59.0 +56.5 0.000 30 55.0 +52.0 0000 40 58.0 +54.0 0.000
seedlings £1.59 14,50 2,59
O
Dead 0 7.0 +1.0 0.001 0 10 +1.0 0.001 0 6.5 +6,50 0.006
rotien seed +1.84 +1.83 +3.04
(%)
Hard 40 35 -0.5 0.718 55 5.0 =05 0.638 20 25 +0.50 0.637
seed (%) 4.00 £3.05 +3.04
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Table 2 Effect of Macrophomina phaseolina on different variables for determining of seedling

vigour variables.

Khampensaen 2

Mungbean varieties

Chai Nat 36 Chai Nat 60
Variables Healthy Inoculated Decresse over Significant  Healthy Inoculated Decrease over Significant  Healthy Inoculated Decrease over Significant
or +LSD™* control (%) atp value or +LSD*" control (%)  at p value or +LSD™™ control (%)  at p value
Control Control Contrel
+LSp*® +L.SD" +1SD"™
Shoot 15,06 11,25 25.30 0.000 13,99 FLI8 13.93 0.000 15.37 11.23 2694 0.000
length 10.65 +0.65 10,62 +0.62 £0.39 10.39
(cm)
Root 10.53 8.15 22,60 0.002 10.26 829 1%.20 0.001 10.25 8.26 19.32 0.001
length +0.77 +0.77 10.51 1051 +0.49 +0.49
(cm)
Dry 389 3.50 10.03 0.000 4,53 401 1126 0.000 441 3 15.65 0.000
weight 0.07 $0.07 0,05 40,05 002 0.02
(g/100 -
seedlings)

Table 3 Effect of Macrophomina phaseolina on different variables for estimation of storability in

blackgram seeds.
Mungbean varietics
Khampensaen 2 Chai Nat 36 Chai Nat 60

Variables Healthy locculated Change over Significant Healthy Inoculated Change over Significant ~ Healthy Inoculated Change over Significant

or Control control (%) at p value or Control control (%) atp value  or Control control (%) at p value

+ LSD** +LSD** $1SD'*

Normal 505 16 -34.5 0.000 43,5 19 -24.5 0.000 49.5 175 320 0.000
seedlings 13.04 £4.77 12.59
(%)
Abnormal 41 69 +215 0.000 49 65 +16.0 0.001 435 68.5 +25.0 0.000
seedlings 13,05 +4.50 14.10
(%)
Dead s 12 +7.00 0.001 35 125 +9.0 0.006 35 10.5 +7.0 0.012
rotten seed +1.83 44,10 +4.10
(%)
Hard 35 3 +0.5 0.637 4 3.5 -0.5 0.637 35 35 0.0 1000
seed (%) +3.04 3,04 2.5
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After accelerated aging, the mycelia and
sclerotia of M. phaseolina were grown profusely on
the inoculated seeds. Inthe towel test, it was observed
that the production of normal seedlings was reduced
drastically in the inoculated seeds. On the contrary,
the abnormal seedling production was increased
greatly in the inoculated seeds in all three varieties.
The dead or rotten seeds were also found signifi-
cantly higher in the M. phaseolina infested seeds.
No significant difference was noticed in proportion
ofhard seed between inoculated and non-inoculated

seeds in any variety.

The number of normal seedlings decreased
by 34.5, 24.5 and 32.0 percent in the variety
Khampensaen 2, Chai Nat 36 and Chai Nat 60
respectively due to M. phaseolina infestation
compared to healthy seeds. In the corollary, the
proportion of abnormal seedlings increased by 27.5,
16.0, and 25.0 percent respectively. Another
manifestation of the invasion of M. phaseolina was
higher percentage of dead or rotten seeds, which
was in the order 0f 7.0, 12.5, and 7.0 percent higher

than control in the same varieties (Table 3).
Conclusion

Macrophomina phaseolina can decrease
the seed quality of mungbean by reducing viability,
vigour and storability. The M. phaseolina infested
seed might be spread disease in the field. Therefore,
to keep the quality of seed, appropriate, practical,
and overall effective control measure like seed

treatment should be explored.
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Karen Knowledge about the Sustainability
of Forested Watershed and Agroforestry Ecosystems
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Abstract: These studies on Karen knowledge about the sustainability of forested watershed and agroforestry
ecosystems of northern, Thailand were carried out at Ban Mae Klang Luang, Ban Luang Subdistrict, Chom Thong
District, Chiang Mai Province. The study focused on Karen knowledge associated with decision making criteria in
managing their watershed and raising cattle and paddy in the forest areas, Knowledge investigated employed participa-
tory rural appraisal method from interviewing key informants who were representative of people in the village. The
elicited information was recorded and accessed using knowledge-based system techniques. An indigenous knowledge
base was created in terms of diagram, hierarchies and text statements and stored in a durable, accessible and transparent
form. The research demonstrated that the indigenous ecological knowledge collected from key informants was explanatory,
predictiveand of technical relevance. The knowledge will provided a more powerful resource for improving the sustainability
of the highland watershed ecosystem and paddy, if it merge with scientific knowledge

v gonitideguiinondoen 1301 nyit 4 Auraaernd Sunewizy SanSadosu 50180
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v Chiang Dao Watershed Research Station, 130/1 M4, Don Keaw, Chiang Mai, 50180.

¥ Watershed Section, Forest Environment Research and Development Division, Forest Research Office, Royal Forest Department,
Jatujak, Bangkok 10900, Thailand.
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Table 1 Indigenous rice taxonomy by Karen
knowledge.

Rice
-Uplandrice

-Upland glutinous rice
-Sridarice
-Piirice (Cirice)

- Upland non glutinous rice
-Beuchomeerice
-Beukeerice
-Pamarice

-Paddyrice
- Paddy non glutinous rice

-Mealuangrice
-Maenoirice
~Maepooyai
-Maepoonoi
-Khaohom
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Table2 Indigenous plant taxonomy of local rice.

Variety Specie Cold Seed Size of  Lenght Position Size of Height Smell Seed
tolerant Size ear of of ear of ear clamp of clamp of seeds hardness
rice rice rice

Srida glutinous rice High small small long Vertical  big Tall non do not know
Pii glutinous rice High small big short Vertical  big Tall non do not know
Beuchomee non glutinous rice  High small small long Vertical  big Tall non do not know
Beukee non glutinous rice  High small small long Vertical  big Tall non do not know
Bama non glutinous rice  High small - small long Vertical big Tall non do not know
Maenoi non glutinous rice High small small long Horizontal small Medium oon Soft
Maeluang non glutinous rice  Low big big short Vertical  big Medium  non Soft
Khaohom  non glutinous rice ~ Low small big long Inclinet  big Tall Jasmine favour Soft
Maepooyai non glutinous rice High big big short Vertical big Medium non hard
Maepoonoi non glutinous rice Low small big short Vertical  big Medium  non hard
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Growth and Yield of Nethouse Cauliflower Production
under Three Shade Levels
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Abstract : The effects of 3 shade levels; 39.47, 58.09 and 73.54% on growth and yield of the* Contra 2917
cauliflower ( Brassica oleracea var. botrytis ) under nethouse production was conducted and compared to the full-
sun plants, It was shown that as the shade level was increased the quantum received by the cauliflower plants
gradually decreased. The cauliflower plants adapted to the reduced light by increasing plant height, leaf area per
plant and the leaf chlorophyll content. Consequently, the cauliflower grown under 58.09 % shade level showed
the highest in flower diameter and the flower fresh and dry weights which significantly better than the sun-grown
plants and the cauliflower grown under 73.54 % shade level.

uNfage : msdnmasiuiulauazms Iikanaavesnzuineniugaount 201 filgnmeluTsafeumine
moldmswsiauas 35z A8 39.47, 58.09 uax 73.54% wWisuidfeuiumsygnnaudalinguain matftuszdy
vesmwHa S inandimuasdinsvdhaenidiuaaasihiidy Fsnendmeniinmlfudadennmue
faaasTaemaung Psnaiiilusedu uazdSnanae Tsfladhily neduilesinmadiudavesnznds
aonmuldmsnsauaeta 3 szumuiinzndneniilgnmoldmensiau 58.09 % Snnadusguinaiiaen
vhminan uashminutsrennniiga ddnhmstgnaaadaazmatlgnmeldmsnaauas 73.54% sl
Hudng

U adniisaou amzmaTuTadmsnvas saniumas luTadwszesmndudnammamansziie agummng 10520
% Department of Horticulture, Faculty of Agricultural Technology King Mongkut’s Institute of Technology Ladkrabang Chalongkrung
Road, Ladkrabang Bangkok, Thailand. 10520
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NIMGNEAT 16(3) : 291 - 300 (2543)

uvoenznimenilgnmeldnwauaah 4 aenfilgnnieldmswstauaa 73.54% Sriwiin

gAufinnuuandaiuneada Taoludaween  udalesiiqauasfoonhinendaeniilgnaield
wuiinzudaeniilgnaieldmensrauas  mInsuAe 39.47% uag 58.09 % atediil
58.09% ﬁii’THﬁ’ﬂll.ﬁdif"lﬂﬁqﬂ luvagiingndr  didymuada Tudwdrdunazluwungnd

Table 1 Averages of shade level, temperature and relative humidity at four treatments; T1:
open field, T2 : nethouse covered with blue net, T3 : nethouse covered with 50% light
reduction black net, and T4 : nethouse covered with 70% light reduction black net.

Treatment Shade level - ) Temperature Relative humidity
(%) (°c) ) (%)
1 ol .33V 3636
2 39.47 34.66 41.65
3 58.09 , 32.00 48.63
4 73.54 29.00 55.71

v Average from 6 weeks after transplanting.

Table 2 Averages of the quantum, leaf temperature, stomatal conductance and transpiration

of the 4" Jeaf from the apex of the cauliflower “ Contra 291 “ under four shade

levels.
Shade level Quantum Leafl temperature Stomatal conductance Transpiration.
(%) (mol m2s1) (°C) (mmol H,0 m2s1 ) (mmol H,0 m2s? )
0 nanla sV, 130.00 " Ns 389 Ns
39.47 103520 b 2929 a 137.70 4.07
58.09 79193 ¢ 2882 ab 129.17 37
73.54 49253 d 2791 b 124.89 319

i Average from 6 replications.

For each colurﬁn, means having the same letter are not significantly different by DMRT (P =0.01),

NS : Non significant.
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Table 3 Averages of plant height and leaf area per plant of the cauliflower “Contra

291 ” under four shade levels.

Shade level Plant height Leaf area / plant
(%) (em) (em?)

0 3318 Vp 313123 b
3947 41.62a 486239 a
5809 3997 a 488739 a
73.54 4175 a 4759.16 a

v Average from 6 replications.

Y Average from 5 replications.

For each column, means having the same letter are not significantly different by DMRT (P=0.01).

£ 14 a

g a

2

g M cChaa
£

- BcChab
% E3 Total chi
=

&

a

=]

k=3

£

Q

0 39.47 58.09 73.54

Shade level (%)

Figure 1 Chlorophyll a, b and total chlorophyll of the cauliflower "Contra 291" leave under
four shade levels. For each chlorophyll content under four shade levels, means
having the same letter are not significanfly different by DMRT (P =0.05).
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14 -
135
13 -
125 -
12
115

Flower diameter (cm)

105
10 T

0 - 3947 58.09 73.54

Shade level (%)

Figure 2 Flower diameter of the cauliflower "Contra 291" under four shade levels, means

having the same letter are not éigniﬁcantly different by DMRT (P=0.05).

700

600

500
' B Flower
400

: B stem and leaves
300

Fresh weight (g)

Total
200 -

100

Y] 39.47 -68.09 73.54

‘Shade level (%)

Figure 3 Flower, stem and leaves and total fresh weights of the cayliflower "Contra 291"
under four shade levels. For each fresh weight under four shade levels, means
having same letter are not significantly different by DMRT (P =0.05).
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Dry weight (g)

39.47

58.09
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Flower

B8 stem and leaves

M Total

73.54

Shade level (%)

Figure4 Flower, stem and leaves and total dry weights of the cauliflower "Contra 291"

under four shade levels. For each dry weight under four shade levels, means having
the same letter are not significantly different by DMRT (P =0.05).
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Postharvest Diseases of Horticultural Crops

Al Yomiiisyi

TRummdasiumntasimssumunnuiasim
oW i inmdmEniwl

ISANaUN DL IVBINT a1

s ldTumsdadisnTassmsmiuauunsnaRs N A nYAT AR T Vinena ol

& i ) W e — - - o - 4 q ¢ 4
IJ’IL(M URMIBLUDMIASLANTZUIUAITNNIN TN NATDIL YO nel ASTINUINIINAAHANANNUENU

Yasi
129

HANAUINYY AnearumInuaulsanduivfu Tay3aed G|

inulne @ 5005, miy IRTRITHT

o & el o o o PR T TR I
ﬂ\l‘ﬂﬂ][:l“ SRR AL ANZINHATATART e i Ini. 0-n3v4-a04an-1




