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Mastitis Prevention and Control :

Expense,Milk Quality and Incidence of Mastitis

Igas ATgwawniun ¥ yn Buzniaga”

Visut Sirinupongsanun” Nucha Simasatitkul”

Abstract . The result of Mastitis prevention and control of a dairy farm with average 17.5 milking cows per
month found that, expenses on prevention and control were 40.45 Baht per milking cow per month. Milk quality was
good (grade 1, 83.02% and grade 2. 16.98%) with standard composition (total solid 12.72 * 0.69%, fat 4.08 =+
0.54% and specific gravity 1.030 £ 0.001). The incidence of Subclinical and Clinical Mastitis were very low (3.44%
and 1.07% respestively). Very low expenditure (9.09 Baht per milk cow per month) were paid for Clinical Mastitis

treatment.

UNARLD : WhiuTnuuanilsd Infauumivdouns 17.5 &2 @uir ¥ wlunsdosfunazniugy
Tsndmnsnieruindo 40.45 vn/Insaun | Fndeu thunitialddqunmd Tavldingal fevas 83,02 uazinsa2
Younz 1698 voarastminuiinsae saniafidn)sznouveathuum s g e § Total solid 12.72 % 0.69%
Fat 4.08 + 0.54% e AN UM 1.030 * 0.001 un.mnms'numsmunmmzﬂmnuTsmmuuonum
ot Auazatndeiios Sanmsialsadnasnaunsyiaugaemsuas linaasemsveshiudeinnnie
1.07% uay 3.44% awdidy TaodominnTsaduusniausiauanioimaifivs 9.09 v/ Iadauy 1 dndou

Index words : TsAduusniay, AUAWINIUL, Mastits. Milk quality

Y nIndaimang anzineasmaa’ svinedodoalml Fuadmi s0200

" Department of Animal Science, Faculty of Agriculture, Chiang Mai University , Chiang Mui 50200, Thailand.
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Table 1  Cost of disinfactant and equipments for Mastitis prevention and control of 10
milking cows/month.

Item Cost (Baht/month)
1. Chlorine powder 1 kg 60
2. Teat dip 3 Liters 218
3. Detergent 30
4. Sodium hydroxide (NaOH) 300 g 10.50
5. Cloth for clean and dry udder 12
Total $28,50"

Y = 32.85 Bahymilking cow/month

Table 2 Number of milking cows, dry cows and cost of dry cow treatment.

Period Milking cows" Dry cows” Dry cow treatment
(Baht)
Mar. - Dec. 1993 2390 8 1218
Jan. - Dec. 1994 158 12 1824
Jan. - Oct, 19956 164 8 1216
Total 32 months 561 28 4256
Average/month 17.5 0.88 188¥

" Every month accumulation

“Dry cow treatment = 7.6 Baht/milking cow/month

2.a'mtlsznommzqmmmaaimu awdrdy Tasaundeluudariifianm
HANANAUNIADA (P>0.01)(mﬂqﬁ 3) au
Tnnum]szﬂ'lfmmzxﬁuﬁ'wdmﬂuu insahuunnmsase ool §iams Tssem
'lﬂquwmmi'wuﬁo % Total Solid ,% Fat uﬂqﬂtfmu sInfa061 N Tifutaran 53
Mz ey avawudiidinge 1 44 A%a (83.02%) 1N5A2 9
Fannnsdumet i s3afainuil % 1698%) Taolineld5uinsa 3 uazinga
%Total solid FFat , UATANMNANIWNILNAY 4 (M3 4)
12.72 + 0.69% , 4.08 + 0.54% U 1.030 + 0.001
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Table 8  Means values and standard deviation of Total solid(%) , Fat(%) and Specific

gravity of milk samples.

Period Total solid(%) Fat (%) Specific gravity
Mar. - Dec. 1993 1279 + 0.77 " 4.00 + 0.68 ™ 1.081 + 0,001 *
Jan. - Dec. 1094 12.61 + 0.52 3.99 + 0.31 1.080 + 0.001
Jan. - Oct. 10956 12.68 + 0.79 4.16 + 0.63 1.080 + 0.001
Average 12.72 + 0.69 4.08 + 0.54 1.080 + 0.001

ns = means not significant difference (P>0.01)

Table 4 Frequency of raw milk grade obtained from samples.

Period Grade 1 Grade 2 Grade 8 Grade 4 Total
Mar. - Dec. 1993 17 2 0 0 19
Jan. - Dec, 1994 14 5 0 0 20
Jan. - Oct. 19056 18 1 0 0 14
Total 44 9 0 0 53

(%) (83.02) (16.98) (100)

3. san M analInM NS Ny e Al
213 YHANTAIDINIUAZAITNE

sasimafalsaduudmauyiialy
LAAIDINMTUASYUANAAIDINISININY 3.44%
uaz 1.07 % audwuiavll 2537 Udasims
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Table 5 Incidence of Subclinical Mastitis, Clinical Mastitis and cost of Clinical Mastitis
treatment.
Period Subclinical Mastitis” Clinical Mastitis® Clinical Mastitis treatment
’ (%) (%) (Baht)
Mar. - Dec. 1998 7/860 (0.78) 7/956(0.73) 495
Jan. - Dec. 1994 42/552 (7.61) 15/632(2.87) 42838
Jan. - Oct. 1996 23/580 (3.97) 2/656(0.30) 824
Total 32 months 72/2002 (3.44) 24/2244(1.07) 5102
Average/month 2.25/65.375 (3.44) 0.75/70.125(1.07) 1650.44

" Position C.M.T tested uddersfiotal tested udders

¥ Clinical Mastitis udders/milking udders

4. WSwnaniny anindy naznaldon
MINMHWITUN

M1 6 luudazideull Insauunay
17.5 #2 18570189 nmsviouy 29.887.73 um
wionaiuseld 1,707.87 vi/Insaun 1 4/

o oA 199elunsilesfu-nrunu
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Table 6 Number of milking cows, milk production, raw milk price and raw milk income.

v

Period Milking cows” Milk production” Average raw” Income
(kg) milk price (Baht)
(Baht/kg)
Mar. - Dec. 1993 239 48,4275 8.69+0.17 420,270.48
Jan. - Dec. 1994 158 28,661.2 8.62+0.26 245,743.84
Jan. - Oct. 1995 164 $4,101.2 8.61+0.24 290,368.21
Total 32 months 561 111,186.9 - 956,407.88
Average/month 175 3,474.68 8.64+0.22 29,887.73

" Every month accumulation

¥ Average from 15 day raw milk price
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NINBLAHOIVBIAAIOILBIWUE InToMelogaungi,

UuaIsaan HaTa uaztenswou

Response of Strawberry Plant cv. Tioga to Temperature,

Gibberellic Acid and Ethefon

wnen a5
Pittaya Sruamsiri ”

Abstract © The studies aimed to collect basic informations for extending the growing season of strawberry in
Thailand. Effects of normal temperature (26-38 "C) and extreme high temperature (38-48 “C) on growth and yield
of strawberry "Tioga" were compared. Effects of temperature plus giberellic acid (GA ) as well as effects of
temperature plus ethefon were also studied. The results revealed that high temperature upto 38-48 “C significantly
decreased leaf growth, stolon and runners development and yield when compared to temperature at 26-38 ‘C.
Response of plants to GA was affected by temperature. At 26-38 ‘C. GA at 25-50 ppm gave the best result on
promoting growth and yield; whereas at 38-48 "C GA_ upto 100 ppm was required. Ethefon significantly inhibit
plant growth; i.e. at 960 ppm. By application of Ethefon under extreme high temperature, plants developed only tiny
leaves with very short petiole, no flowering and no fruit set.

unfiage : nmsfnmniliaguszaadifenuamevnesngmslgnaasewe’ ludszmane Taomzgn
anIBIuBINUE Tioga muldan mgampillng (26-38 “%) W3 umiuur‘iumu'lﬁanmqquﬁqwm (26-38 o)
uazfn¥riledeimaznhaguugifvivivesadnueda meqmwguﬁummﬂou wuhgumgiifiqeis  (38-
48" s ims wigdu Tavesly Wannmisvealna un.ununnmmmmqmuqu 26-38 "o pynivodhny
NNATA MIABUTUBIAD GA seusgiugungiifae nanfte Aigungiszdy 26.38 "y szdunududu GA,

Y AWINIRYEIU AUSNNAIMEAT UM TINENE at 25-50 o3l (Foalmai 50200
" Department of Horticulture, Faculty of Agriculture. Chiang Mai University, Chiang Mar 50200, Thailand
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Table 1 Changes of ambient temperature in air conditioned and non-air conditioned rooms.

Without air condition

With alr condition

Month Week Maximum  Minimum Averuge Maximum  Minimum  Average

December 1 46 19 82.60 32 22 27.00
2 42 17 29.50 268 20 23.00

3 41 15 28.00 32 19 26.50

4 40 14 27.00 28 18 23.00

January 1 38 14 26.00 28 18 23.00
2 41 13 27.00 28 18 238.00

3 44 12 28.00 30 16 23.00

4 48 13 29.50 28 18 23.00

February 1 47 12 2960 38 16 27.00
2 48 12 30.00 34 16 25.00

3 48 14 31.00 28 17 2250

4 46 16 31,00 32 19 25.50

Average 43.92 14.20 20,08 30.338 18,08 24.21
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Table 2 Responses of strawberry plant cultivar "Tioga" to air temperature.

Temperature Leaf Leaf Petiole Stolon Runner Flower Fruit
('C) no./pl. area length length no./pl. no.Jpl. no./pl.
tem®) (em) (em)
26 - 38 15.95 10860 a 20.32a 105.80 a 17.10 a 89a 7.65a
38 - 48 17.50 63.88b 14860 61.90 b 10.50 b 1450 0156 Db

" Means within column with different superscript differ significantly at P < 0,08

¥ Data collected at 85 days after transplanted into growth rooms

3. NINBUAUBINBILIVBITAGA HOTA (GA)
Suwersadn ueda Wumsaiugums
wimiy Taftseauns19dse Tomiluns
wizilgnaaseeiuuig Tasamis oy
$wuTna uazdwaudnlvia (uns, 2537; Dale
et al.. 1997) naz 1% mutjﬁumssf;ummmﬁu
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§ilu (Oda. 1995) Tunisnaaeaniail GA,
uaﬂmansmumomsmm;muTmammamos
vahuFannuaideay Fususzduanududy
#19 nanie Aszduanudutu 2550 ana.
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Table 8 Effects of GA_ on growth and yield of strawberry plant cultivar Tioga at 70 days

after application.

GA. Leaf Leaf Petiole Stolon Runner Flower Fruit
{ ppm) no./pl. area length length noJpl. no./pl. no./pl.
tem®) {cm) (cm)
0 16.20 88640 1177 ¢ 102.00 a 8700b 490 ab 2.60 b
25 15.10 90.85ab 175 b 7510 b 15.30 a 4.44 ab 5.50 a
50 14.40 10250a 20.78a 83.06 ab 18,10 a 8.10 a 5.80 a
100 10.90 79.54 ab 20.29 a 7276 b 15.10 a 3.30b 2.20b

Means within column with different superscript differ significantly at P < 0.05

Al =
4. MInovausInateninou

Table 4 Effects of ethefon on growth and yield of strawberry plants cultivar "Tioga" at 70

days after spraying.
Ethepon Leaf Leaf Petiole Stolon Runner Flower Fruit
( ppm) no./pl. area length length no.J/pl. no./pl. no./pl.
tem®) {em) (cm)

0 18.50 b 72.87a 1120 90.30 a 0.50 a 5.10 a 2.70 a
240 2420 b 68.03a 1023 658.64 b 8.50 a 1400 1.50 a
480 21.60 b 66.44a 1033 4791 b 4.70 a 1.70 b 220 a
260 37.20 a 4984 b 1118 1180 ¢ 0.40b 0.00 ¢ 010b

Means within column with different superscript differ significantly at P < 0.05

205



NIMTNYAT 13(3) © 201 - 208 (2540)

Sachs and Iszak (1974) Wu31M135 1% Ethefon 1000
AR, WUARTBIUBIWUT Tioga 9FIWRUMS
WA voadu Inagausn (Primary runners) LIAYY
aﬂhmua"u'lna'qaﬁﬂm (Secondary runners)
MABNBUMNY Control Tao lifinansznuse
HanAnaRsoIoIuApe111a AR Ethefon
Adumsarugums@sydy Tafingiiouna
Tumaiun 1 lunsudaansews? 18w
uAnaMINAaDaE lie19duduteRYsa Ethefon
Fanan marzuennzvh s o)
Tutadefnu1du Ethefon linannainda
saduiisrduanududugais 960 aaa.
sraanaa laovi Ivnaluidnas anwen
Tva $wadu Swausen waziuukaanag
agniisdAynaia aumadiayeinily
TUmunan1snaneue Sojak and Hricoverky
(1983) AWUD Ethrel fi0s 0.03% annsoan
Sasinsdunsizvuald uasi Tafazoli and

=& a o o
Shaybany (1978) HINAADINVAATOIUBINUE

Gem WU Ethefon Wudu 50 11ag 100 aaa.
v
sramimunaavesly

NNTWNUHANTENVVDI Ethefon ADHSS-

INGWOMNY 19U ¥esadasInsmele i

fsunTmazealign anszuiumsiae
nanTsNad (auyw, 2538) o1vnan Idmsni
3 a oy - a
Ethefon ¥11¥lumswanlva uesiomy
nanae luaesanias liiesdhud3sms vz e
wiomeziiu 1 1dAdnanszisuiunssuis
‘ . . o’ L3 .’ 3 =1
duq wu 195 mAumsaanennans e WL
-~ g - - ' s
psmandmiumskan lva wioleiwdu
GA, (3903 uazqaiud, 2521) fuduy

5. Yadaianszniegamgiiias GA

ﬂq'lﬁ'aﬁuw‘li’u&’ﬂumwmtnn'uomwa
DI GA mwwmTummwnauaumna GA,
voednsoInes vrduRusosialnddady
RUUYUAIY ﬁmmuamﬂqn"luﬂs-mmw
wudeams e GA iWuduidivs 50 ana.
Anormunzudadmiums iiuna (Dennis
et. al., 1969) Tuvmziinisiunandnlna
AnTBIETUT Tioga Ugnitamiiinuasnas
819u wiFvalmi duiluseggrund @nsnu-
nuALS) M3 Aanuduiiuidie GA 50
uaz 100 ana. IMeadmituuaz@nii Control
Tuvaziiduiu ggeu vgquninu- n3NGINN)
GA_wdudu 100 ana. 2 +Iwa@nii 50 ama
uaz Control AN §1AU (AN, 2541)

Faanslumadt s nanmeasaniail
Buiun1IMBUAUBIVDIARIBILEINUT Tioga AD
GA, Tudnyuy mnanﬁ'mﬁumunu na1Ae
fszAvguugidr (26-38°%) nisaanudu
wiiu§dn Ga 1fudu 25-50 ana. Tiwa
amms-ﬂv 100 #@a. 1Az Control TUMI¥IY
Wunnandly amenddy sulna
wazdnauaen 1Retihioddamadda uad
s.auqmnguqq (38-48" @) foelF GA | 1fudu
4 50 uaz 100 ana. wvzmwumwun"lu
anmwondmluiaziion naldesniiedny
naada @i 5) Huiidungigumngid
figuAuhyl snildduiisnovauosde GA,
IFaanadae dasztu @ imeldgumgiigann
(38-48"a) faid GA_ wuRumaiuiAyla
'uamunmmuas'lé\' nnn'lummuumm GA,

fszdugunnil 26- 38"y wuii sy 26-
38°% Ga_ vehinnaluinldgegeds 1256

206



a5, Tuvnefiszdy 38487 GA, ahmv‘immm
1v'lé'qqqmwm 79.37 A3, iy e
i 5) moldanizinion nummnqmwnum
AuityziidasmsdunsIzuaIana (Hipkins,
1984) isanmamolududu amsmolaias

mansuTuBIveITATEIIEI WU InTofRoguMgT,
Suuenadin ueda uaziensvien

(Photorespiration) uazmiole ﬂna (Dark respi-
ration) msmmsmvgﬂuflﬂw R CRHBING T
uazvorwvuiavesly smmmsmmmu'ﬁn
dmduseanaslydae

Table 5 Interaction of temperature and GA_ on growth and yield of strawberry cultivar

"Tioga" at 70 days after spraying.

Temperature GA. Leaf Leaf Petiole Stolon Runner Flower Fruit
(') (ppm) no./pl. area length length noJpl. no./pl. noJ/pl.
(em®')  (cm) (em)

26 - 88 0 14.00 98.07b 13.80¢ 141.70 11.80 b 480¢ 460D
25 13,60 117.10a 2230a 10080 23.00a 800b 11.00a

50 12.40 125680a 2364 a 96.48 18.20 ab 16.20 a 1060 a

100 9.40 85.54b 21.44ab 82.44 14.40 be 6.60 ¢ 4400

38 - 48 0 18.40 $0.01d 9.64 ¢ 62.36 5.60 ¢ 5.00 ¢ 0.60 ¢
25 16.60 63681c¢c 12.72¢ 49.42 7.60 ¢ 0.80 ¢ 0.00 ¢

50 16.40 7937b 17.92b 69.92 18.00 be 0.00¢ 0.00 ¢

100 12.40 78.64b 1014 Db 68.06 15,80 ab 0.00 ¢ 0.00 ¢

Means within column with different supperscript differ significantly at P<0.05
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Ethefon 960 aaa. iliuinaly anwenina
§MIUABNIALSINIUKA AARINT Control BE1
s Agnada
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ajUwamianaaes

quvgiifigaie (3848 ‘%) s lms
nsmmu'[mmﬂ'u vimuinisveslva uaz
HOHAAMIAIN QUL (26-38 *¥) iy
dhigymeaia MmIneuaupIAD GA a=uBgiy
QuuQiidae nanfe figaumgiiszdy 2638
szAundudy GA 25-50 ama. Tnaafiga
uATigumgliget 38-48 " Rouun 1Ly
GA, i 100 ana. am.,mumsmq;muin‘lﬁ
Ethefon ﬁﬂnmsmmmu'imammamas
anasetiniudigmenda Taommizedabei
syduanududugads 960 ana. Fuileldly
annzguupiige sz Iidynyamsesy-
@ula ludn Anuludu hisensenuaziana

1ONI5919949

ey gouaviud. 2531, ansael. madnAsaI
AUTINNAT  uVIINoIABNEATAIEAT,
NTUNNUMIUAT. 216 U

uns manalsziady. 2537, wavesdviuasadn uodia
Afdomsniguivu Tauazmsinandaues
ansoiwediug InToitUgnlugguunuuiige
voadandamysysal. NIaTINNATAAAT
Innmani. 28 - 22-26.
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auyy wyziggiend. 2538, a33In01veny.
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Milk Extender Usage for Deep Frozen Semen

QAN Yugwssal/  with gassandsug ¥
Udom Changsuphan!/  Pornchai Suwannaphirom?2’

Abstract @ Effect of milk extenders had been studied by compared with Egg yolk - tris - glycerol (ETG) which
was the standard semen extender used in deep frozen semen process. Semen from three Holstein Friesian bulls were
extended in four semen extenders which were Egg yolk - tris - glycerol (ETG), Skim milk - glycerol (SMG) ,
Pasteurized whole milk - glycerol (PMG) ,and UHT whole milk - glycerol (UMG). Final extender in all semen
contained 7% glycerol. Extended semen was placed in 0.25 ml. French mini straws and frozened. Post thaw motility
(PTM) had been evaluated twice, immediately post thaw (0 h) and again after 5 h of 37°C incubation . At 0 h ETG
and UMG (36.76 + 1.69% and 35.49 + 1.69 %) were significant superior (P< 0.05) than SMG and PMG (23.54 +
1.69 % and 24.85 + 1.69 %). At 5 h evaluation ETG, SMG, PMG, and UMG were varied (P < 0.05) by which
ETG was greatest (13.62 + 1.38 %) along with UMG (9.26 + 1.38 %) which were superior than SMG and PMG
(5.21 + 1.38% and 2.07 + 1.38 %) (P<0.05). Results indicated that UMG could be used as good as of ETG in deep
frozen semen process.

Cost of semen extender per dose (0.25 ml. straw) of ETG, SMG, PMG and UMG had been evaluated and
were found that they were 0,093, 0,028, 0.030 and 0.034 Baht respectively. In order to use UMG inplace of ETG
the cost of frozen semen per dose could be 0.059 Baht reduced.

I quéitunaneifiosdoslni, dninowlgdadiva s nsunlgdad’

2 quittontsueuionmave, dnfnamalgdaion 9. nanlgdad .
/ Chiang Mai Antificial Insemination Research Center, Livestock Office Region 5, Department of Livestock Development, Thailand.

% Songkhla Artificial Insemination Research Center, Livestock Office Region 9, Department of Livestock Development, Thailand.
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o '
Unaaee
-~ N e .’ . ol o C' I” ‘ -~
wmNq'lummnnu1t§oum§uﬂsuumuuﬁums‘lﬁmmﬁammwawn Egg yolk- tris - glycerol (ETG)

P
mi’luuwmmnuu%umspu Taoviuen mwwumnv'lﬁ’emonnwuﬂuna'lnu Widousuom 3 @
Tfonsfniendenainde 4 win

» v
: ﬁnu_wﬁqnnms1#13101&50‘1#1311{04411'1”1mnuiﬂﬁmeﬁuu (Milk extender, ME)

fi ETG. M1IUUKY a.mam + NAYDIOA (Skim milk - glycerol,
SMG), UNAAMINID 159 + NBI¥DTOA (Pasteurized whole milk - glycerol, PMG) tiag uua UHT + Ndiyoson
(UHT whole milk - glycerol, UMG) '[au'lﬂ’ﬁs:n’unﬁwm0m§m§'os1«fuqnﬁwué’uﬂu 7% Tunnninud
yimfdonisonadr ussylunasanaiadnuig 025 wa. udnih ) usuds imsasisgdanmsndouna
swaAmdw i Ifazaiw (Post thaw motility, PTM) ananiann nian azmeiud © $2159) uazndaein
W ¥igamgll 37w 1w 5 F3le wud AamuAnAYess) PTM # 0 $2Tus stwin ETG Az UMG
hifived iy (36.76 + 1.69% 11AY 35.49 + 1.69%) UALANTI SMG 1AL PMG (23.54 + 1.69% 11aE 24.85 + 1.69%)
(P<0.05) @Iu PTMA 5 92T13 403 ETG i uand1a9In SMG, PMG 11az UMG (P < 0.05) Tau ETG Afiqe
(13.62 + 1.38%) 0303004 UMG (9.26 + 1.38%) An31 SMG uaz PMG (5.21 + 1.38% uay 207 + 1.38%)
(P<0.05) #R9IMMINARDE MG UMG 1hestinnldnaumu TG 18 lumanamindena Tawufusiuds,

mnmsélmmsmm"unuzhm’uﬁ'wnﬁoemfuﬁo urozIfe (0.25 ¥a.) V831 ETG, SMG, PMG uaz
UMG iifoiaify 0.093, 0,028, 0.030 uaz 0034 um awddy Fafwinezld UMG naunu ETG lums
IEPR A S srannsnaaduunskinldTAnes 0059 ym.

2 . : 2 ;
Index words : un{mmuﬁq. houdenaninge, Taaslmi WiiFoy,

Frozen semen, Semen extender, Milk extender, Holstein Friesian

W e an &4 -1
flasfudrngd il senauiiioaninmsuniou
i1 (Karabinus and Evenson ,1991)

AU

’ s v oz

H101A MU0 UYD (Semen ex-
tender, SE) un'nutnﬂtutﬂuauum'lummam
mvf;mmm 34 SE fivzihmhiilunisnde-
muqmaqv (Spermatozoa) uaww'lnmoqﬂ

- a & oA 5
maw3ou SE winoun 11 1481 uudlu
v
dautsznoundnmin Aeudgeoiminsiz
analFansdszneumaniivaiuyiia iwu lums

ummgmﬂ‘lﬁiﬂmmmmnwmmwmums
wiudady s fdeu1¥lumsnamindoln
uyuda 1dun Egg yolk-citrate-glycerrol (ECG),
Egg yolk-tris-glycerol (ETG) 11a2 Whole milk-
glycerol (WMG) (Foolc and Arriola, 1987)
Falu SE mnmmurumuwﬁwm Tauaq
(Egg yolk) WioHAARuAR IEINMI MY 13y
uumante uuan  edlastramiiuiludou
Usznovagiiuaue 1 Waii s iziiansigae

w3on ETG vl Egg yolk 20%, Tris
(hydroxymethyl aminomethane) 2.42 niu
uJas'u‘u'mf, Citric acid monohydrate 1.38 N3y
nlofiFud, D () Fructose 1.00 niunledidus
(a2 Glycerine 7% UAAIMIY SE Fnnuuas
MIDHAASMAIUY 1FU MIIUUAY LazUNNS DY
Aty aansomtonldieg Taofioaminm
aaniomaumsazaiot udninndului
{#0a (Double boiler) 7a 131 udansea
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v
19IMZNBUBON HAWINTUIUAY Glycerine a4y
o o o’ J Y a
Amwrsori 1 lumsRenaindoionan
-’ d’ - | ' - s o A
vuvenyuia 148 uideaty SE ¥iiadu 9
(Taylor, 1991)

Pogiululszmamumnm hondena
viudowiiafiinneiniin Mik cxlendcr. ME)
‘lé’qnmuﬂ%’nmmu SE wiladu q Tums
namindoie 19 luaunamiouta 9
ifiosnmnonidhe Sgumnialunsinm
mnumﬁusmuwaqmaqﬂumsmnaunu
W 1&RGeunazunani uenvinii ME
darasasinmsuilonveude samonela
pullorum FainiiaaurdunldenTylunsd
19 vunuiudrusznouves SE (Taylor,
1991)

H -
msAnuImeaeiiliymlszasiiednm
v

HAYDINTU U TUURIaZ I DHARA BN

wundeudusiiadequminiiu S nlisuifioy
iU Egg yolk tris - glycerol (ETG) hoqntmee
msummamaqmaqmmvr}mmmmunéa
urudannnedisudnisindounisioda
mendamsiiIfaraw (Post thaw motility)
Tuiuinazndannmain 3 lugungil 37°c
(Incubation) 11hunat 5 921w nazien/Fou-
Woudunue 19910 lumsinion SE unazriia
#19un1snaana

gunsaiuazitms

v X
mafuiuye
: ‘ . w - -
Faufuiudennvie Tavugasuan 3 @

G" & 1 : : -
Gaifiy 8 afelu 8 danh) Taouvaindon

H 1 T E . o e X
mil¥naasemhinanthoimitenivye smTundminvousuds
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v
FamuIdluudazniauily 4 drniwdazdau
., 4 ¥ ' -~ o . -
voniuvoasnanTifeviady SE @wdu 4
- a y &
i (MInwug) i lJussguaeminge
wmrmn-uum 0.25 wa. udni T uvuda Taovi

S 8 51

Msn3un Egg yolk -

yhomBouidioy (Control) idusznoy
w84 1911A2 20% UL Tris buffer 80% (N151ATOY
Tris buffer 1% Demineralized water 92
va.andu i dguingil 95 e ud Ry Tris 3.028
n3Y Citric acid 1.703Ma¥D(-)Fructose 1.25 N3
auldararoauity danalfsugumgfiduas
Uszue 35-40"y ud9UAY Glycerine (87%
purity) 8 wa. 0411J) 117 Buffer ﬁ‘lé"‘lﬂﬂauﬁu
dmves luuasmudadund S udnon§iue
Streptomycin 1 UR/UA Ua¥ Penicillin 1000 iv/
ua el 1¥

tris - glycerol, ETG

MaR3Eanae Iz (Skimmilk - glyc-
erol, SMQG) thﬁu 2 Fraction 10 A 112y B

Fraction A : WIMNUUAA (Dry skim milk)
wazamih lusasidan 1 : 9 (wiv) MTUA
uaussylumsuzudinu v 131‘13]91’1111:13'1
IAOAUIU 10 U (Double boiler) M4 1A WIHU
HAINTDADIALNOUDBNAIATTAINNTDALDS |

Fraction B : ﬂsznaué’au Fraction A 84%
(viv) ua¥ Glycerine (87% purity) 16% Iagi@y
Glycering Saguiounsludnvsmionuls
Wty laumﬂﬁi'm: Streptomycin 1 gn/ua
UaE Penicillin 1,000 iu/Na a3lu SMG Mol
drunowi 14
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mamuuaammoe sy (Pasteurized whole
milk glycerol, PMG)

Wiy 2 Fraction fie A waz B 33ms
wiouwswmderdy sMG ud 1§ unaa
wimoelsd umumauusazaoi

MIAToNUNEA UHT (UHT whole milk
glycerol)

Wuilu 2 Fraction fie A way B 33ms
wisumiuu@eIty SMG uas PMGUAlY
uuAA UHT UNUMIauunsazaiiimie
unaam A0 159
msaﬁaemiu#aunznlsussqragnﬁllfa

As9RUNINYR NI UF AT AR v 14
Tavgnindasimuiaden Inaso@? (ital mo-
tility) $11UA0YINAUNA (Abnormal sperm)
uazﬂmt'ﬁuﬁuvmﬁwqﬁ' (Sperm concentra-
tion) 1A8 Colorimeter 1OR1MIUNITAS)
m3dons nmiuminivdeliSossdy SE
uAazyiia dmiunmsitessdis ETG 1y
vnduduaouiden (One step method) 1AY
lﬁumqﬁmfa'lﬁﬁﬂ?mmﬁmqﬁ 120 x 106 @/
va. Tuvuziiendesgu ETG  ilgungil
33y umaaﬂusnuufamwammﬁ': uyly
fninoiniigu 33° ¥ aqTao'lm sy
nnmasmmuuaumwa’!unnamw'li"lu
Fusniunuguugii 5w il 2.5 $alua
wonvgiianauiy s

dumsitenniidedas SMG, PMG nay
UMG tiuvindiu 2 Sunou (Two step method)
({09990 2 Fraction Taoludunounsniiims
19999 Fraction A ﬁqmngﬁmmmzmu
33°y WIAYTasilunTanilaivealSung

v v »
MnuARADINS mumm‘:un'zoqﬁ’luﬁn‘ﬁa
o P
NI 240 x 106 #2 masa oo
ud I usdudunssuit@ertudiu ETG uas
HamnuEiuIuNTY 2.5 91 Tuanegungii1e
o o - ' A =t
5%y 1A F9NIMIIANAIUYDY Fraction B ¥4i
QMY 5 "y wuduaiuas Ty hnlSnasii
Z
furiideiidosa Froulutusn Sasvinld
Z
Usuadiegd luiiwondaninnisiieny
J - - o
Yugamoiiu 120 x 106 d1uda waziiszduves
) [ o, Af

Glycerine 114 7% mfuly ETG iu¥e
o - o - 7 a . '
FUDNWAINT 4 NInwud wasmi 1y
By 2.5 ¥ Tusvuguugi 1 'y uduiu

L) r- & & T
Pudurdelldn 25 ¥2luwaie Equilibra-

. [ >z
tion MAIINTURINITUIIYPIUFOAINADA
v »
Mwonaadnvuia 025 ua.

v ¥
straw) @AMaBA UM IMTUYANaDA
o J . ov .
%0 (Polyvinyl alcohol) u¥ 1A Tuningu 5 “a
- A > °
w30 Wi e Iegaudedudsair i
(WA
b et X . y X x

nIsnYudarinye : vivasaindeduIn
ke o s 4 2 Yy _a
Mudndanaemiuvenivua Idudeaiin
. E § ' -
MIvaeAi N¥o VoA NI MUUAG0IaIUY
Freezing rack \AOIMIAINIEINGY (NI MIUUA
av 20 waoa) 1 Wurlulovealulasinuvan
Tigaungil -120 "y w10 Wi udrTeusigas
o ° J . -«
faufmingeusude131dssduluTasnuman
o @ - s '
iy g mivarvinsizvinaas i

(French mini

MIn3INnINa ; UniudeiHunITg
udauda ua:uﬁuT‘Y'loY'lu'[nnwmaz 24
FrTuaiu v Wazaw (Thaw) Turigu
35'% 30 Jum Tﬂummsduﬁngﬂﬁmm 3
nasannuAaznInudu iU lunaea
udvnadnau iidnuudani ldasemdan
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mndou Tnrswdmanil¥azatn (Post thaw
motility) Tag1¥ndvaganssend Phase contrast
microscope UATAATINAUIALITY ATI9Q 2
Afane vasnmih Iaraoiuiuazndanniiy
Afquugd 37°% (Incubation) 5 ¥2Tus
DunnAuesiaud Motility vosdazninuua
M AAT1EH 1AUTT Analysis of variance 1A
NAABUAINNUUANAII1AUTT Duncan’s new
multiple range test (95 f , 2527)

o o 4t v v x . v x
nmal¥udadauminossiuhoulennhive dmiunaminvouyuds

faumdunuaildsedimiy Se
naazyian 1¥lunsnaasnituingiev
¥ ¥
Wvumouml¥enemianinge (18

Nammﬂaaauaﬁmmf

HIMINABIMSHAMIITBLTUT TR
19 SE aawiiniu 4 xila Taonisasdeguan
vonigondennilazats (Post thaw mo-
tility, PTM) 71 0 92T nazndannifin 137
37°C w5 $1Tue WBuana 3 lumsedi )

Table 1 Effect of semen extender on post thaw motility (mean + SE) at O h and 5 h after

87°C incubated.

Treatment Oh 5h
Egg yolk-tris-glycerol (ETG) 86,76 + 1.69a 1862 + 138a
Skim milk-glycerol (SMG) 2354 + 1680 521 + 1388¢
Pasteurized whole milk-glycerol (PMG) 2485 + 169D 207 + 1388¢c
UHT. wholemilk-glycerol (UMG) 3549 + 169 a 926 + 138b

Note - Column means with different superscripts differ significantly at p<0).05

nnHantsnaaeziiy1din naves SE
#8 PTM i 0 $2Tuafu ETG uaz UMG i
iAsduiazAnin SMG uaz PMG (P < 0.05)
dmiu PT™ monduiu 3 377 5 $2Tue
v ETG uand1e9in SMG , PMG uias UMG
(P<0.05) Tauit ETG Sifqefiqasesaaily
UMG il 1ndifoeiu d2u SMG naz PMG
fimaniuas hinansstusu@oaty PTM
0 $2Tu MnmadananFitiuh ume 7
AUAVUA TUMSTIYIBATININTINT0AVDIA
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o8 luluFonsudandaninir Ifavarw 144
WuiRe It ETG Fuilu SE wiian 19lumswin
Jwtéamiuﬁwamawuwﬁuumuﬂqﬁmﬂu
fogiiu Snirfiezaiun1$maunuinld Aunsdl
il maimuiunisefieisanaves PTM
it 5 2 Tualszneudie) Haninmsnaanaly
af1ilooAndBIRUMINARBIDY Chen et al.
(1993) ; Senger e al. (1983) m'lé’amn PTM
Twindedaiesdan SE wa ETG YU 923
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o a

HIUUAR (Whole milk) HIDWIIUNNI (Skim
milk)

dm3y SE Fualvuuninmiusiia
Aaiuiia PTM madulliueissailuna
Fuiiteannndtms IWanuounminuriou
m'lﬂ'lﬁi‘lu SE a'miu?i Salisbury and Van
Demark (1961) lana113iwaves Milk ex-
tender noonﬂmmﬁum'lumnﬂgun ¥4
ummmu Tifu finadteannndamsIia
Fouusriuud 92 - o8'a ¢ iz ey
1umsmnam‘fn‘ivﬁ‘iims:lﬁmmfeuuritfmu

Tasmarinomaunaz o, unaawiaes 159

uazuuea UHT vssgaludaan, Yaddao
nsvawede udni ludulundedmiei
Tundfefinii@oaiiunaniu 10 wi dwmsy
msndounmiunnewihiiniiu se
ull anwddyuedannimiiidennis

Table 2 Milk composition (%)" ,
with ETG and whole milk.

it ldunnudeudt 77-97% W 10
W nvm'l-ﬁﬂmu‘luumumaﬂgnsmﬂaau
Sulfhydryl group (SH) 08NN Sa su vz
GUBINY YO lactenin nunomaq»'lmﬁvme
(Johnson et al..1955) oilam3runNdou
11ADY (Pre-heating) MINYUIUMIHAANL 1L
wasio PTM 1dndnfe wuaawave lsdii
18Tumsrunanudou 72°% 15 Wi uazuuaa
UHT 185umsrmnudoud 140 - 150° % 2
Sunit (uSumd, 2528) duuuksazaTiNY
fali 185 umsriunnudounnou

dmfudaundseneuhniniud 1 dun
wodiFuavealviu, Tusau, vanlae uay
'umuﬁaluﬁvluunaamu'::ﬁummni'lunsq-a'u
(pH) SR UMY (SG) vDIUIUY
udaz¥iiag 19 lunsnaasainanfoudioy
# ETG 1duerma 13 lumseit 2

pH and specific gravity (SG) of milk samples compared

Samples Fat Protein Lactose Total solid pH SG

Egg yolk-tris-glycerol - - - 8.75 1.040
Skim milk 0.08 3.71 5.31 0.7 6.66 1,086
Pasteurized whole milk 4.03 3.08 4.20 12.01 8.75 1.027
UHT whole milk 3.82 3.36 4.72 12.61 6.56 1.080
Whole milk (Holstein Friesian)® 8.41 3.32 4.87 12.28 6.6 1.080

¥ Milk analysis data of Chiang Mai A.I. Research Center (1995)

¥ Nitiya (1984)
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Fuilefer1saninarsgquidou
Uszneuvenin lhitsiinadesy PTM
insnnidonSouiiugsznhamaumaazag
v nazunaamiee |54 dail PTM hiuandg
futa 0 FaTuauaz s $2Tue usziiu1d9
fanulsznouhninamandafuetashy1dda
uadlomnsuifvugszviunaaviaeelsd
wazuvan UHT 39l PTM daduediainie
ﬁlﬁ(y‘ﬁiﬁ 0 $2 T2 uiae 5 $rTuafundumuh
dnnlsznopyeninudmindifveiunn dau
szauaNmiunIA-A1 (pH) 1AZAINEN

Table 8 Cost of semen extenders.

malkdndaniiuthaihnidesiniide dmiundmindousuds

UMY (SG) Y93 Milk extender LRazHTIATY
fim1ndifveiu 39 ihiinadem PTM isuie?
M Foote (1970) 15 onumamsmanesld SE
waewiindill Osmolarity FafudaA 300332
mosmols 11a¢ pH aafudud 6.5-6.75 Wuh
dasims lindudaniolueo-90uiin luaadu

dmfudunualdoelumsioy SE
uRazyiaf 19 lunsnaananiad 143
Amasdunuii 100 wa uaz 0.25 wa (Tam
v Bouioudu saees 13 lumsiei 3

Baht

Semen extender
100 ml 0.25 ml
Egg volk-tris-glycerol (ETG) 87.84 0.098
Skim milk-glycerol (SMG) 11.26 0.028
Pasteurized whole milk-glycerol (PMG) 12.12 0.080
UHT whole milk-glycerol (UMG) 18.56 0.034

Note : When dry skim milk = 70 B/kg, pasteurized whole milk = 3.50 B/225ml, UHT whole milk = 7.50 B/250 ml.
egg = 1.80 Bfegg Tris = 2,700 B/500 gm, Citric acid = 870 B/kg, Fructose = 1,070 B/250 gm and

Glycerine = 1,320 B/t

A a ' -
HioNNTPIINAUNUYEI SE LIADz¥iIA
. v L
seiu'lddn  SE Minnamiuniuiisim
1ndiRssruuinuny lidianuuandiafuan
dau ETG ii5egaiiqa e 0.093 vinde Ida
»
auiudminezld uMG naunu ETG lums
- .’ Z - .
waminousudvzannnandunuuey SE
Tuudaz e as'ld 0.059 vm
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>
manaasaluaaiijaniulumsiinia
HaYDA Milk extender Fouiouiy lvuna nie
ETG) Tasgranin PTM 1HundanTaodalyld
ymsane lumneuiu fdesmskaudaves
duBefite9191A0 Milk extender ¥iiaAq i 14
Tunisnansanian saifiez 1&Tnsdn
naasslumamuiuse 1y
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ajUwamInaaes

mnaneauiaiido lhumaoawaain
vum 025 ua. Taoly SE My 4 wia Ao
ETG nfSoudouduns 19 SE Fainnvimin
18un M1auumearaiolil SMG, uuaa
wieneelsa PMG uazunaa UHT (UMG) wuh
sasimsndou Tmswdmdmnhiazaw
(PTM) 71 0 %2 Tua fifndoniiy 36.76 + 1.69,
23.54 + 1.69, 24.85 + 1.69 U@z 3549 + 1.69
wefiwudnuddu ¥ ETG uaz UMG i
Tuuand1aiu 1ALANAININ SMG LAy PMG
ptisd Y (P< 0.05) MU PTM nignaa
U130 37° 1 5 $2 Tua fimmaoniaiy 13.62
+1.38,5.21 + 1.38, 2.07 + 1.38 (1% 9.26 + 1.38
wlofiFud muddy #1 ETG uandianin SMG,
PMG t1as UMG agailvisdfiny (P < 0.05) Tauil
ETG fifgafiqasosaaniiiy UMG dau SMG
uay PMG i lidrsmusuideddy PT™ # 0
#1Tue uamaldiiudn UMG ansmiunld
naunu ETG  18lumsnamindousuda
wolanug
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Status of the Level of Essential Minerals in Blood
of Thai Elephant (Elephas maximus indicus)

1. Calcium.

sanan e’ Ty MA® oiged Faziand

i waei @ndiey ummima® aqugr aim®  vivimudas Anga’

Angkana Phongphaew " Kraikaew Kamdee” Pensri Teerawat”

Preecha Puangkum® Sittidet Mahasavangkul” Grishada Lungka® Phiphatanachatr Diskul

Abstract : Study on blood calcium status of 41 Thai elephants (Elephas maximus indicus) at the Thai Elephant
Conservation Center, Lampang province found the mean £ SD was 9.27 + 0.99 mg%. Age negatively influenced
blood calcium (b = -0.04, r* = 0.25; p<0.01), but sexual influence was highly significant. Seasonal variations were
found, by which the highest mean in summer (9.61 * 0.90 mg%) differed from rainy season and winter (9.11 &
1.07 mg% and 8,95 * 0.88 mg%) respectively (p < 0.01).

Y awindaomoad auzinvasmasd aninndoadoalni v Foalwi s0200.

¥ guiituuardugas lsndaimamide o, vhadas e dnha s2190.

¥ quioyimithalne dwgaamnssuthhinmmile sadmsgammnssuih il e hadas s.dnha 52190,

“uedaummilsziidninmsss v i dgualisdadu souiasam gia njamwa 10300.

' Animal Science Department, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand

¥ Northem Veterinary Research and Disgnostic Center, Hangchat, Lampang, 52190 Thailand.

Y Thai Elephant Conservation Center, Forest Industry Organization, Hangchat. Lampang. 52190 Thailand.

“ Royal Veterinarian Beaver of the Royal Household Department, Royal Elephant Stable, Chitrada Palace, Dusit, Bangkok. 10300
Thailand,
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1. nnai¥un

Won (n = 591) WU AURAD + SD  IMINY
J < 1 - [ U -
9.27 + 0.99 mg% M IndiRssduaning
TudaduiRe (Elephas maximus) 1luswau
v
wazilndlunu uazdaiursviiad i

HaduiAy 1130 mg% (Niemuller,
et al., 1990)
Fradufy 9.74 mg% (Brown and
White, 1980)
v 10.0 mg% (A, 2524)
Tavummily 8.6 mgf (YOUI uaL
A, 2527)

nizilevdaning 89414  mg% (U6l uaz
Twim, 2527

uwe 9.5240.74 mg% (YNA,2524)
n 1003 mg%h (YNAM2524)
qns 1086  mg% (FWA,2524)

: n: 1 = o dao =
Ml wuNewianuduiusiuliunm
unaouluidealuntay ¢ = -0.5; p < 0.01)
- A\ - ‘l- &
NNHAMITAIATIEHAIFN 2 ANT S InT ¥ty
voaTumunadey huideaniueiy (Model 1)
VoW a al o ° )
mduszandanssaiivaum 0.04) Ua¥N
& o - J - - =)
et InsliowguniulSunansadvy luidion
LaARAANTOY  HAZDINHANITINTIHAY
wlsUsausznannguety s 1) Ausaslu
nguiIgeeIy (nquii 4) eshan uazdangu
oy 12-20 1 Hiunaidonludeagaqa uannu
uanaesenInnguey luiitodagniada
(p>0.05)

Model 1 Relationship between blood calcium and age of 41 Thai elephants (Elephas maximus

indicus).

Correlation coefficient (r)
Regression coefficient (b )
Coefficient of determination ( r* )
Predicted equation:

BCa =9.838-0.04 Age

-0.5%* (n =~ 41)

-0.04*+
0.2%

Abbreviations :

BCa = Blood calcium (mg%)

Age = Blcpham‘s upe (years)
n = Number of clephants

*#+ Significant at p < 0.01
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Table 1 Mean values of calcium in sera of 41 Thai elephants (Elephas maximus indicus)

based on age group.

Age (years) n Mean t SD SE 95% CI for Mean Range
a2 08 9.16 + 0.95 0.10 8.97 - 9.35 6.50 - 11.60
12 - 20 149 9.40 + 0.80 0.07 9.25 - 9.64 5.80 - 11.70
>20 - 48 207 9.27 +1.04 0.06 9.15 - 9.39 4.80 - 12.60
>46 49 9,10 + 1.06 0.15 8.80 - 9.40 7.10 - 11.80
Total 501 9.27 + 0.99 0.04 9.19 - 8.35 4.30 - 12.60

Means differ not significantly (p > 0.05)
Cl = Confidence Interval
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1. iAMFuN

Table 2 Mean values of calcium in sera of 41 Thai elephants (Elephas maximus indicus)

based on sex.
Sex n Mean + SD SE 85% CI for Mean Range
Male 384 9.13 = 0.94 0.05 9.04 - 9.22 5.80 - 11.70
Female 207 9.58 + 1.04 0.07 9.38 - 0.67 4.30 - 12.60

Means differ significantly at p < 0.01
CI = Confidence Interval

uarauaailudsduiiudesiamedha Tums
duasgimiiud uazgaduunailFounin
pmshgda 14 s1nm1snafi 3 mumdounaiFou
ludongeaaluggdou uazdigaluggnun
Tasanndoluggfounanmanngaruiozag
wum (p < 001) Feonidurannmsiiluggfou
#1185 unmanaaninnini Insanisiingg
FunsevimiuanargaduunaiFsnIne s

wWhgd 1duazdhgnszuaTlania lduinniune
Tuggruiivemisdimiudaiiniugay
auysal waniduaniluggnuna el
Tomadenanldunnir msfnwniimins
v'mqma‘ﬁt‘m‘iwaoiamsxﬂﬁuuuﬂawms:n"u
una@ouhudonthanofiduslumamiloves
Uszmet Fadumaiiieanangungiivazain
Fuvosemaluusorggmiafinanaiaiu

Table 8 Mean values of calcium in sera of 41 Thai elephants (Elephas maximus indicus)

based on season.

Season n Mean + SD SE 95% CI for Mean Range
Summer 241 9.61ab + 0.90 0.08 9.50 - 9.73 5.80 - 11.80
Rainy 182 2.11b + 1.07 0.08 8.95 - 9.26 4.80 - 11.80
Winter 168 8.95a +0.88 0.07 8.82 - 9.09 6.50 - 12.60

Means with different superseripte differ xignificantly at p < 0.01

Ct = Confidence Interval
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2. Woawesa

Status of the Level of Essential Minerals in Blood
of Thai Elephant (Elephas maximus indicus)

2. Phosphorus.
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Abstract : Study on blood phosphorus status of 41 Thai elephants (Elephas maximus indicus) at the Thai

Elephant Conservation Center, Lampang province found that mean + SD was 4.99 £ 1.15 mg%. Age negatively
influenced on blood phosphorus (b = -0.04, r’ = 0.51, p < 0.01) and variations among age groups were different (p
< 0.01) but sexual difference could not be detected (p > 0.05). High significant differences among seasons were
found, the lowest and highest means were in summer (4.71 £ 0.82 mg%) and in winter (531 + 1.50 mg%)
respectively. Ratio of Ca : P was 2,61 + 1.51 (SE = 0.06) and variations among age groups were statistically
different, whereas sexual difference was not significant.
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" Animal Science Department, Faculty of Agriculture, Chiang Mai University, Chiang Mai  50200. Thailand.

* Northern Veterinary Rescarch and Diagnostic Center, Hangchat, Lampang 52190 Thailand.

" Thai Elephant Conservation Center, Forest Industry Organization, Hangchat, Lampang 52190. Thailand.

“ Royal Veterinarian Beaver of the Royal Housebold Department, Royal Elephant Stable, Chitrada Palace, Dusit, Bangkok 10300
Thailand
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undas51gidne 185y Tasasauds owguas doroanoialudonit Silva and Kuruwita
MAYDIFN aaeamilledunadoumagiimeani  (1993) Sinseiludraeiduiinidan (Elephas
Tuituiifitheodoeg 1dud Qmﬂgﬁua:ﬂ')1u§u maximus ceylonicus) 11U 2.1 £ 0.9, n = 7 U
luusazggma vivzlieninoreseduuisIn  Gromadzka-Ostrowska et al. (1988) Wulu
Tuidendhadie Meaeiafludiutszney  Tiiaudiiu 325 + 034, n = 10 uadahiny
ndnvesInssarduveaiamegiuunadon 80%  swaulugialng
vaaloaviaalusane wusy lunsygnuaiu
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wlede uazdaliumumdfigaenmsudiaia "lumoa%ﬂnu'ﬁ’tﬂwagnm 2 dlse Tond
aln@Aueaiden (Underwood. 1981) "lumnamsummmmm wulseAntamns
WomoSauussaininnuulsisudigatu wwwuwmmﬂnu mnmsausnu ozl
yssamssganylusunme wazdidguin Joyafuguveamsisuiivaiudialnelu
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amzweaszdunisniériuludens aIny (Elephas maximus indicus)
2. veavieiu

Inswinnualssoumafion
waznfouiiousunao a3t
Least Significant Difference test

324 SnseidulszAndandy wud
5211 Yinmunaidoy uaz
vioaeialuidon

3.2.5 IATILHANULANAIIVE
dn31dIu Ca:P luusazngu
01y Taonisiinsizvny
wlsUsumaann uaznlion-
onsunao1avds Least Sig-

nificant Difference test

- = d
HAMIANE AT IVITN

HaMsARTIZENEwavessgAtTun
voaveialuidontaine (Elephas maximus
indicus) 41 1¥00 (n = 591) WU BIY
ugnswannavaelTunueaneialuiden
(Model 1) uazfiunde = SD Iy 4.99 + 1.15
mg% $raiodn-miua I Aunde + SD iy
5.84 + 0.84 mg% ganiivdu Aaueaaily
M3 |

Model 1 Relationship between blood phosphorus and age of 41 Thai elephants

(Elephas maximus indicus) .

Predicted equation :

Correlation coefficient (r)
Regression coefficient of( b )
Coefficient of determination ( r* ) 0.51

BP = 5.59 - 0.04 Age

-0.72** (n=41)
-0.04**

Abbreviations : BP

= Blood phosphorus
Age = Ejephanl's age

(mg%)
(years)

n = Number of elephants
** Significant at p < 0.01
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Table 1  Mean values of phosphorus in sera of 41 Thai elephants (Elephas maximus indicus)
based on age group.
Age (years) n Mean *+ SD SE 95% CI for Mean Range
az 08 5.84abc £ 0.84  0.09 5.67 - 6.01 4.10 - 9.60
12 - 20 149 5.09abc + 093  0.08 4.94 - 5.24 2.60 - 9.10
>20 - 46 207 4.78bc + 1.21 0.07 4.64 - 4.92 2.10 - 14.40
>46 40 4.28¢ +0.96 0.14 4.00 - 4.55 1.60 - 6.30
Total 501 499 + 115 0.05 4.80 - 5,08 1.60 - 14.40

Means with different superscripts differ significantly st p < 0.01

CI = Confidence Interval.

910 Model 1 mdudsydnisinsaduves
oeroialuideadeowiiauiuavd o =-0.04,
¢ =051 ) Fwaneh ifledhenuery mndu
YTnareaveialudenszanas i@nilou
deandpany Hill and Smith (1990)
v‘%wu'lui?nmﬂ?m (Loxodonta africana) 1 14
owgeunit 4 1 HAnundvvesearody
Tudeagage iefvuiuioiiiowggand uaz
aie (2524) s 1330 luau Goidn) Andnd
ogsvning 4 - 7 mg% wazAnndluging
BYNITAY 3 - 4.5 mg% AURALNNMTITON
1n&ifvany Brown and White (1980) wulu
Huedo Ao 3.19 - 5.61 mg% way 5.6 mgk
Fanulao Lewis (1974) dauswauludnd
yiiadu fiait

Tauumeniio 571 mg% (YOI UnTnuY,
2527)
nsrdoddnIne 650+ 1.5 mg% (Undiuaylwinm,
2527)
uny 521 £0.11 mg% (FqNM, 2524)

qn3 (5 @ou) 710 £0.09 mg% (AWM, 2524)

Tn AuTaduil) 4982017 mg% (aim, 2524)

Tn (Maudula) 928 0.0  mg% (WA, 2524)
- oo d’ . . " '

1INMITIWH WU AURFYTEHIAUNE

. ' o - J .

Tiunndaiu (p>0.05) A9 Table 2. FWAAIN

W T - . - - =]
ma'luiigntnaneszdueaveialuidon

#1alne

Table 2 Mean values of phosphorus in sera of 41 Thai elephants (Elephas maximus indicus)

based on sex.

Sex n Mean + SD SE 95% CI for Mean Range
Male 384 5.00 +1.26 0.08 4.87 - 5138 1.60 - 14.40
Female 207 4.07 £ 092 0.08 4.84 -5.00 2.20 - 8.10

Means differ not significantly ( p > 0.05)
Cl = Confidence Interval,
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anzvevszduIsgiduTihudond 3ing (Elephas maximus indicus)
2. ioaveda

Arudninaveingma wamsnIIed

anunlsilsauvesnundoreareialuden
'luqq‘}’ouoiﬁ‘;qﬁ (4.71 mg%) UANAININ
Aunaslugadu (5.06 mg) UATAGUUN (5.31
mg%) wwauuuﬂwﬂtyue (p<0.00) danaa iy
A137971 3 FUANA9INT Gromadzka-Ostrowska
et al. (1989) wu'lwi’s'mawu (Elephas maximus)
fidvalnlszmaluaudin eaweialy
@ondgaluggnun dufins i wemlesa

xﬂuus'ﬁmﬁﬁﬂ‘nuuﬂ:ﬂsouﬁqﬂumwnus'mq
fivulus19n10 (Underwood, 1981) HaZ9INA1S
Amuounail nazauy (2525) MaRusEAY
uss g hudoa Tauaznsziio wuinFuneusse
TuideaaeandoadulSuiaussiglundgly
Wosfdeadu safudraodoiidoaluanin
pilsemaraiu Tasuemsaniu szAuves
vomesaluidealundazggma Saosuandn

ou'ld

Table 8 Mean values of phosphorus in sera of 41 Thai elephants (Elephas maximus indicus)

based on season.

Season n Mean = SD SE 956% CI for Mean Range
Summer 241 471a = 0.82 0.05 4.80 - 4.81 2.20 - 7.30
Rainy 182 5.06ab + 1.07 0.08 4.00 - 5.21 1.60 - 8,20
Winter 168 5.81ab % 1.50 0.12 5.08 - 5.54 2.60 - 14,40

Means with different superscripts differ significantly 2t p < 0.01

Cl = Confidence Interval.

ails Woaneda (P) funnaiFou (Ca)
fanuduiutfuninlusumodad Taodu
msﬂsznawmﬂizgn, Phosphoproteins, Nu-
cleic acid ¥ Phospholipids ﬁﬂ‘lf‘lﬁﬁ'lﬁ‘tﬂu
Carbohydrate metabolism s¥AU P 1145'15&11
oy luYI9 4 - 12 mg% wazSasid iz aw
v0d Ca : P 9oy luead 1-2 1 1 (WUNw1,2535)
MsARTITHANMUTURUTYDI Ca M P widea

- o ‘I' r - .’ - L4
FnmsItes womdulseansandunus
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i 0,07 (=591, p=0.07) Faaann i
nwmusmqm 2 'lumaaﬁuwummanuoo
Tumandufy Az Ca : P ratio (15197 4)
sg1uszAY 2.61 + 1.51 (SE = 0.06) N
Silva and Kuruwita (1993) WUhJ‘Iﬂdli)l‘!U’n
#idam (2.1 + 0.9) usioundti Gromadzka-
Ostrowska et al. (1988) wuluTuuaus (3.25 +
0.34)
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Table 4 Ratio of Ca : P of 41 Thai elephants (Elephas maximus indicus) based on age group.

Age (years) n Mean + SD SE 95% CI for Mean Range
<12 8 3.26abc 1 1.837 0.14 2.97 -3.568 0.10 - .20
12 -20 10 2.61c £ 158 0.13 2.86 - 2.86 0.20 - 8.70
>20 - 46 20 2.47b * 1.49 0.09 2.30 - 2.64 0.10 - 8.70
>468 5 2.18a *+ 1.47 0.21 1.69 - 2.56 0.10 - 4,60
Total 41 2.61 + 1.51 0.06 2.48 - 2.78 0.10 - 9.20

Means with different superscripts differ significantly at  p < 0,01

n = Number of elephants.

Table 5 Ratio of Ca : P of 41 Thai elephants (Elephas maximus indicus) based on sex.
Sex n Mean £ SD  SE 95% CI for Mean Range
Male 27 2,66 + 1.56 0.08 2.50 - 2.82 0.10 - 9.20
Female 14 2.50 + 1.42 0.10 2.81 - 2.70 0.10 - 5.00

Means differ not significantly ( p > 0.05)

n = Number of elephants.

893519 IUVBIADLNYUDIGUANANAUBE1NT]
vivdhAgmaada Tavdasidau Ca : P fiqa
(2.13) udhageeiy wasgega (3.25) Tudng
Jodn-mjue ua lufianuuanannlusgning
Fumaduazimmily (p > 0.05) Awanald
Tumsiit s Adnsidaudanaeglussauing
(Ruiiw, 2535) minsnlSeuifouiurunag
Tudn Au¥iaBuAINH Capen and Rosol (1989)
5wl daif

viindni Ca: P fivanzay
N Tisnin 1201
qns 1-1.5 - 1

wne Tudnn 1:1
Tauy Taidwnar 1:1

wazlud@suln Tao wail uaznuy (2525) 14
e mdnndiiiaugadegiisydy 2 -
I adonMdnsIau Ca: P TudaIng (Elephas
maximus indicus) IuAnARVINFAINUYIA
Burawiia Faindnmsemsdaildmsan
dmfl (12 : 1) Tumsiadadiuues Ca uax P
Tuomisdad (Auiiw, 2535 uaz W, 2529)

» »
auiu Tundmsiamsquadoata lede

» »
sanantedu Suiluiledofdidoenisinn
Usznpumsnasenneudaduledutiumslag
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Root Response to Nitrogen Fertilization and
Water Availability in KDML 105 Rice Cultivar

iind uised Y awd qean Y

Nivat Nabheerong” Sombat Rujahkom”

Abstract  The effects of nitrogen application and water availability upon root growth and yield of KDML 105
rice cultivar were studied under rainfed and irrigated conditions at Phitsanulok Rice Research Center (PSL) during
the wet season in 1993 and 1994. Four rice cultivars were tested in 4 x 6 m plot arranged in RCB in 1993 and two
rice cultivars with four nitrogen rates arranged in 2 x 4 Factorial in RCB design in 1994 with four replications. It
is clear that more than 80% of the total root of rice plant is restricted to the top 10 cm of the soil layer. Root growth
responded slightly to nitrogen when water availability was limiting wherease the response was greater under fully
irrigated conditions. Root mass density (RMD) at flowering generally decreases with a change from limiting water
to fully water availability conditions and with soil texture from sandy loam to clay. KDML 105 produces greater
RMD and root-shoot ratio whereas IR57514-PMI-5B-1-2 was found to be a line which tended to produce the highest

yield at high nitrogen rate in both rainfed and irrigated environments.

“ apriinanestnanivy Tan . WwgyTan 65130,
Phitsanulok Rice Research Cenater, Phitsanulok 65130, Thailand
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Table 1 Soil properties of the experimental sites PSL 1998 and 1994, wet season.

Soil character Rainfed Irrigated
pH(1: 1wl H'O) 5.4 4.9
Organic matter (%) 0.87 152
Total N (%) 0.08 0.09
Extractable P (ppm) 8 10
Extractable K (ppm) 68 198
CEC (meq/100 g) 8.0 19.2
Sand (%) 58.0 17.3
Silt (%) 343 27.9
Clay (%) 9.6 54.8
Soil texture Sandy loam Clay

hitlfieoe (1., 2537) MAUHUNMINAAGS
W1 2x4 Factorial in RCB §112u 4 41 1030
finitalsznoudie Wugd 2 Wuf/monug fe
¥1290nNd 105 (L [R7514-PMI-5-B-1-2
Posuiiansznoudan dasiijuTulasiou
4328V A0 0,6, 12 uaz 18 nn.N/15 Tavniale
Futlosositu $au 273 dau Aszer 20 Fu
wimndsenuazsouilndu 1 Tu fimdedn
13 dom Tddhudlousnanhiiszeisuadaa
gou (P dmsuiloveala uaz Twimalaiiy
ﬂusaqﬁi’umnua wiounums ldijoTulasiou
Asausn 6as1 6 an. PO /13 uaz 6 nn. K 0O/
15 sy nnalastes 4x6 . Sfndon
s odostumsFuimvesijolulasiou
v’u1n1111qm’fn'lﬁu'luﬁuﬁﬁﬁlfﬁ1muﬁ1ﬁﬂ
YandTavisnveailungu szez 2020 .
wavosunonlindedud1n 3-4 Aumau
daluiuinihgaumuysal 19n&idney 25
Tu ndnoay 3-4 du szuzilnd 20x20 .
ymsgquiaesissindiaiszezdrieenasn
fimsvunndoya Tulgn Jusenasn ANuga
wazmsuannoluszuzAowmumios nandnyos

238

$11 Fanniuit 3xa u. AsanarvBaNADY
wlasges wennfinmsvuiinnisiuues
¥ (Leaf rolling score) iaAuTINTENUIAS
Taolazuuu 1-5 (1 = lund, 2 = veuludu
vhwnai, 3 = Tudhudugieivma, 4 =
vov'luﬁwunzﬁu 5 = vouludiuiuiu)
uawmuumé’oyamqq veaninanoslu
AR SINS 125 % (Combined
analysis) Fufumsdinnzinanuidenld
sufumsnaassr luanminadeufiuanis
ﬁunﬁ'af‘lﬁtﬁuim1snauﬂuawau)nﬂnda
Yinenhit 185y sssdsuneunnaaiu
w30l Wumsmdeasvewaminansintn
auysel

v

Sanihrusennaiiminaasaiidsunm
mnmmmlqnnuls"mmnawnoanaan uay
‘lummmuunnﬂsmmmdu'lé’ HaIINIU
pOAABN AMSUQUUANFIYA DYITHIN 30-

v
35 °C AUAINITTLIMEUBIN (Pan evaporation)
q‘ 1 4 -l'

maodszuin 35 yu. aeddav (mwn 1)



mmeuwewmm'ams‘liﬂu'luimnu

Y
wazfinaniiasuludvneened 105

Figure 1 Meteorological data at the experimental site,
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Figure 2 Root mass density of four rice cultivars.
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Table 2 Root-shoot ratio of 4 rice cultivars at PI, flowering and maturity stage

(PSL 1998 , wet season).

Root : shoot ratio
Cultivar PI Flowering Maturity
KDML 105 0.29 a 0.07 a 0.05 b
IR567514-PMI-5-B-1-2 0.19 b 0.11a 0.08 a
E-pad 0.14 ¢ 0.12a 0.05 b
Chiangsand 0.18b 011 a 0.05 b
CV. (%) 19.3 32.2 203

Meuns within column with different superscript differ at p<0.05

Table 3 Plant height and tiller number of 4 rice cultivars grown under rainfed

conditions (PSL 1998, wet season).

Cultivar Plant height Tiller number
(cm) (tiller/hill)
KDML 105 128 b 2b
IR57514-PMI-5-B-1-2 29 ¢ 12 a
E-pad 148 a 8¢
Chiangsand 142 a 5¢c
CV.(%) 8.9 125

Means within column with different
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Table 4 Leaf rolling score of two rice cultivars at different N rates when subjected

to severe drought under rainfed lowland conditions (PSL, 9 November

1994).
Leaf rolling score
N applied (kg/rai) IR57614-PMI-5-B-1-2 KDML 1056 Mean
23 3.3 2.8 ns
8 2.5 8.3 2.9
12 2.3 83 2.8
18 2.0 3.8 2.9
Mean 2.3 3.4
CV (%)= 192 %
Leaf rolling score scale :
1 = Normal leaf

2 = Leaf edgex moderately curved
3 = Leaf rolled into semi-circle
4 = Leaf edges rolled und touching cach other

5 = Edges of the leaves overlap
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Table 5 Root mass density at different soil depths of two rice cultivars grown under
rainfed conditions at flowering as affected by different N rates (PSL 1994,

wet season).
Root mass density (mjg/glf)
N applied (kg/rai) 0-10 cm__ 10-20 em 20-30 cm
KDML105 IR57514- KDML105 IR57514- KDML105 IR575614-
PMI-5-B-1-2 PMI-5-B-1-2 PMI-5-B-1-2

0 0.99 b (85) 0.57 b (77) 0.11 ns 0.10 ns 0.08 ns 0.07 ns

6 1.05 a (85) 0.98 a (85) 0.13 0.10 0.06 0.06

12 1.05 a (86) 0.96 a (86) 0.11 0.09 0.08 0.06

18 1.20 a (88) 0.84 a (82) 012 0.10 0.07 0.08

CV. (%) 23.1 17.7 24.1

Means within column with different superscript differ st p<t).05

() = % of total root

LSD,  (between rice cultivars in the same N-rate at (-10 cm) = 0.32 mglem’
LSD _ (between rice cultivars in the same N-rate at 10-20 cm) = 0.03 mglem’
LSDm (between rice cultivars in the same N-rate at 20-30 em) = ns

daumsldilolulasiou Tuanmiud Tulasiou hifinanennununiuyeIsin
e wuidenswadonumuunivves  udie 2 wiia sl 6) ed1elsfmusan
11 nanfe T lkuleluTnssulae  dofiiuiunn 6 fa 18 an/13 Wiliinade
i llelammamiveesnnganidni iy aumumivyeaniamaada nisldie
Fuijona¥assduanudn 0-10 3w, waz 1020 TuTansuludasige Sehionsaliiiums

au. daufisrdAunudn 2030 aw. o wigduTavessnld

Table 8 Root mass density at different soil depths of two rice cultivars grown under
irrigated conditions at flowering as affected by different N rates (PSL 1994,

wet season).
Root mass density (mg/cm®)
N applied (kg/rai) 0-10 cm 10-20 ¢m 20-30 cm
KDML105 IR57614- KDML105 IR57514- KDML105 IR57514-
PMI-5.B-1-2 PMI-5-B-1-2 PMI-5-B-1-2

0 0.52 b (86)  0.51 ns (92) 0.07 ns 0.08 b 0.02 ns 0.01 ns

6 0.59 ab (88) 0.62 (61) 0.06 0.04 ab 0.02 0.02

12 0.75 a (88) 0.47 (85) 0.07 0.06 a 0.08 0.02

18 0.74 a (89) 0.48 (87) 0.07 0.05 ab 0.02 0.02

CV. (%) 17.8 25.9 29.0

Means within column with different superscript differ st p<0.05

( ) « % of total root

LSD,  (between rice cultivars in the same Norate at (-1 em) = 0,32 mg/em’
LSD“ {between rice cultivars in the same N-rute at 1020 em) = 0.03 mp‘cm’
LSD,  (between rice cultivars in the sume Norute at 200-30 cm) = ns
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Table 7 Root-shoot ratios of two rice cultivars at PI, flowering and maturity stage, when

grown under rainfed and irrigated conditions as affeacted by different N rates

(PSL 1994, wet season).

Root : shoot ratio

Treatment Pl Flowering Maturity
Rainfed Irrigated Rainfed Irrigated Rainfed Irrigated
Cultivar :
KDML105 0.28 0.24 0.08 0.08 0.08 0.08
IR57514-5-B-1-2 0.19 0.19 0.09 0.07 0.06 0.02
LSI)%” 0.03 0.03 ns ns 0.02 ns
N applied (kg/rai)
0 0.28 0.19 0.09 0.07 0.06 0.02
é 0.21 0.21 0.09 0.08 0.07 0.05
12 0.20 0.21 0.10 0.08 0.07 0.02
18 0.24 0.19 0.08 0.07 0.07 0.02
LSD .. ns ns ns ns ns ns
CV, (%) 16.7 14.8 23.9 20.2 82.7 28.7

ns = not significant
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Table 8 Grain yield of two rice cultivars grown under rainfed condition as affected
by different N rates (PSL 1994, wet season). '

Grain yield (kg/rai")
N applied (kg/rai) KDML 105 1IR57514-PMI-5-B-1-2 Mean
0 740 ns 557 b 648
6 750 775 a 762
12 715 775 a 745
18 686 884 a 765
Mean 723 738 a

CV.(%) = 169 %

Means within column with different superscript differ ar p<0.05

LDS_ (between cultivars at the same N rate) = 182 kg/rai

“1 hectare = 6,25 rai
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Table 9 Grain yield of two rice cultivars grown under irrigated condition as

affected by different N rates (PSL

1994, wet season).

Grain yield (kg/rai®)

N applied (kg/rai) KDML 105 IR57514-PMI.5-B-1-2 Mean

0 707 a 789 b 748

8 721 a 826 ab 774

12 644 a 870 ab 757

18 520 b 918 a 719

Mean 648 861
CV. (%) = 96%
Means within column with different  superscript differ at p<0).(5
LDS._ (between cultivars at the sume N rate) = 106 kg/rai
Y1 hectare = 6,25 ru
a’ - s . o’ v Py et ." v ’
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Figure 3 Effect of water availability on root

cultivars (Results are average of all

mass density at flowering of two rice

4 N treatments; PSL 1994, wet season).

246



ajuUwaminaaes

sinmInaassanun a3U1d31 M3
m?tynﬁu'[m?qs1m7nd1u1mgjm's‘n;tﬁu'fﬂagj
TusuduuuiyszAuAINEn 0-10 BN, M3
Tei]o TuTasisuludSurann hifinadons
wigan Taveasimnmin Tasmwizetisbs
Tudnsedunnuaniiegrinnszaviauasly
(3202 10-30 91.) UAWUEIIVNIABNULA 105
UANUMU U UYBITINUINAIIAWAUS TR
57514-PMI-5-B-1-2 ud luau1souanina
Wdwn s Tomidenananld daiu
minanuuaduiadulusrwawggign
AnMuzYBINUTID 1YY CAUTA TR ATTREDY
panasnuar MnandansuiyTuanivuey
Fugaas Sufhudnuar sy Tewmfinnnd
msiusasilosnaumnasly

oasidusEnInIndedidu 1i'ldsy
answannms taijo TuTasiou yaluanmid
whaudauazanmiuiihiigaueuysel uas
Wuguiaonuzd 105w i lddandiu
FENINTIINABAIAUGINNINOWUT IR 57514-
PMI-5-B-1-2  uazdanudniimsiwigduia
voanndanasnmmandounlaseinanin
MuAnTUTmaniiauiife Wdanim
v{uﬁﬁﬁﬁ’wauauum{ wazsnanIiioAy
snnhumsedaanmidiorumiion

mIneuausavsninenslaijuiulnion
sexBnonhfdFuludavionenusd 105

1PNAI919D9

Berge, HF., M. Ten, TM. Thiyagarajan, B. Mishra,
K.S. Rao and R.N.Dash. 994, Root growth and
nitrogen uptake in rice : concepts of modeling,
pp. 11-27. In Kirk. GJ.D. ed (1994). Rice Roots
: Nutrient and Water Use. Int. Rice Res. Inst. Los
Banos. Laguna, Philippines.

Brouwer, R, 1962, Distribution of dry matter in the
plant. Neth. I. Agric. Sci. 10 : 361-376

Cruz, R.T., J.C.O" Toole, M. Dingkuhn, E.B. Yambao,
M. Thangaraj and S.K. De Datta. 1986. Shoot
and root responses to water deficits in rainfed
lowland rice. Aus. J. Plant Physiol. 13 : 567-575.

De Datta S.K., R.J. Buresh, M.K. Samson and Wang
Kai-Rong. 1988. Nitrogen use efficiency and N-
|5 balance in broadcast seeded flooded and trans-
planted rice. Soil Sci. Soc. Am. J. 52 : 849 - 855.

Nabheerong N. 1993. Root growth and nutrient uptake
of rice as affected by planting methods and green
manures. Kasetsart J. (Nat. Sci.) 27 (3) : 358-
368.

Sharma. P.K., G. Pantuwan, K, T. Ingram and S.K. De
Datta. 1994. Rainfed lowland rice roots : soil and
hydrological effects. Pp. 55-66. In Kirk G.J.G. ed
(1994) Rice Roots : Nutrient and Water Use. Int
Rice Res. Inst. Los Banos, Laguna, Philippines

Wilson, J.B. 1988. A review of evidence on the control
shoot-root ratio, in relation to models, Ann. Bot
61 : 433-449,

247



msigadnlnadudunelfiiluevisda)

Herbage from Excess Maize Plants

mouna  uvunys”’
Chalermpone Sampet”

Abstract : An experiment was conducted at the Faculty of Agriculture, Chiang Mai University during June -
October 1997. The experimental design was randomized complete block with 4 replications. The excess seeds were
deliberately sown (25x37.5 cm spacing) more than the normal seed requirement (25x75.5 cm spacing) The excess
plants were later thinned out and fed to stock. The thinning dates of the excess plants were at 17, 24 and 31 days
after emergence. In the fourth treatment, there was no thinning of the excess plants (check plot) and in the fifth
treatment no excess seeds were sown (25x75 ¢m spacing)

There was no significant effect of thinning dates at 17 and 24 days on yield of the main crop, but delayed
thinning 31 days depressed the yield by 27% from the normal density plot (5.26 t/ha) The check plot gave the lowest
yield, 2.79 t/ha. The herbage yield increased as the thinning date was delayed. The herbage yield 1075 kg/ha with
3.58# N was recorded from the 17 days treatment compared with 2,400 vha with 2.90# N obtained from the 31 days
treatment. The LAI and light interception were recorded.

UNARLD © nudnumanosduiiunsiinuzinuasmani pmiinndudealng ussuhadeudquiouds
ADUAMIAN WA, 2540 MAUNUMINABBUILY Randomized Complete Block i) 4 4 Tuuazdniiuiinms
Fauauiusoniiony 17 Ju 24 T uar 31 Tu mavsen) dunssndi wenvinii huusaza fdailudaci lifims
wanaufusenieidunlaslfoufon (Check) unzinloafigndaeszoziigminine 25x75 v, Anfunlasio
unafudallszosgnidudu 25x37.5 s,

" pndvRels  ausnvasmand wnrinododoalwl 50200
" Department of Agronomy, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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Figure 1 Leaf area index (—) and light interception (-----) at various growth stages of

excess stand (® : 25 x 87.5 ¢cm spacing) and normal density (0 : 25 x 75 cm

spacing) of maize.
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Table 1 Herbage yields (dry matter) and nitrogen contents as influenced by date of

thinning excess stand.

Plant parts Date of thinning (DAE)
17 24 31

DM ha
Leaves 225 594 1250
Stem 156 481 1150
Total 881 1075 2400

N (%DM)
Leaves 4.93 3.86 $.834
Stem 4.50 32.8 2.48
Average 4.76 3.68 2.00

DAE = Days after emergence

Table 2 Dry matter and leaf area index (LAI) at of main stand tasselling stage after

thinning excess stand.

Date of thinging DM LAI
(DAE) (t/ha)
0 6.08 b 54b
17 5.75 be 52b
24 5.27 ¢ 51b
a1 487d 39¢
Check 040 a 88a

DAE = Days after emergence

Values with the same letter in the same column are not significatly different at p < 0.05

- - -
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v v .
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Table 3 Seed yield, yield components and harvest index of maize as influenced by thinning

excess stand.

Date of thinning Seed DW No. cobs No. seed 100 seed wt. HI
(DAE) (t/ha) /pit. /cob ®
0 5.26 a 10 a 400 & 248 a 0.44 a2
17 504 a 1.0 a 406 a 240 a 0.47 a
24 4.94 a 10a 890 ab 247 a 051a
31 8,89 a 1.0 a 835 b 229 a 0.46 a
Check 279 b 08b 286 ¢ 2238b 0.23b

DAE = Days after emergence

Values with the same letter in the same column arc not significatly different at p < 0.05

253



NIWINNYAT 18(3) | 248 - 2564 (2540)

ajUwamnaaes

nnwamsnaaeaiiaglldih mslgn
I Ina il numuiniuiuniinnumuuniv
fmnzaudaomslgniiuiudamiiunisnin
wonnd uasvimsdaunaduiuesnmuly 3
ddan e T 1diiueimisdainde
sy Tomniduitnwe: lifina Wnsinsoydv T
wazHandAveIRuNAnTimdnogaany uazd
fmsdauoniueendainii sz ikandn
vosdundnanastie wane: 1dnandndiud
swldithiemsdnifudiniu uazdeiiguAmie
omsdadluglves Tusauey unmaiga daiy
e41‘fuoqnummaau1wmmumns 219N5
nmmmuoonnmmvﬂuuuueuwuuﬂs"lﬁ"uuag
fuiladomsniaduTavesiy Taommziaes
voadlo luTassusnirier 1dimsfnuae
ﬁ«?ov‘ﬁhﬁ«mmnmsmaoqﬁ’hmsﬂqnumnﬁu
Wl liazaanluifesvesnisidatyity

. v
wiomsiuanssudu aaunisezdlse Toand

-t "d - o dAm -
NNIBUNAITUMSIATINAUNAINDAILANIAY
aanmsuvaTunIn TRy luszoznas

1PNA13019D9

MANNA  ANINYI. 2530, nguazdamsdnd
weou. dninfiuleidoualad njamma,

INDUNA HAINY. 2540, AT S INGIMIHAANY 1S, 285
i, AuzNASMaRT u inndudoein,

BANIIN  WNANA. 2533, InownaninisHARNY
aszgada. 420 i, Auzinuasmand
umImenaoigos i,

Brougham, R.W. 1956. Effect of intensity of defolia-
tion on regrowth of pasture. Aust. I. Agric Res. 7
: 377-387.

Niciporovic, A.A. 1960. Photosynthesis and the theory
of obtaining high crop yields. In J.N. Black and
D.J. Watson, ed. Field Crop Abstr. 13(3) : 169
175.

Ofori, F. and W.R. Stern. 1988. Cereal-legumes
intercropping systems. Adr. Agron. 41 : 41-90.

Shibles, R.M. and C.R. Weber. 1965. Leaf area, solar
radiation interception and dry matter production
by soybean. Crop Sci. 5 : 575-577.

Snyder, F.W. and G.E. Carlson 1984, Selecting for par-
titioning of photosynthetic products in crops. Adv.
Agron. 37 : 47-72.

Watson, D.J. 1985. The dependence of net assimilation

37-54

Yoshida, S. 1983. Rice. Symposium on Potential Pro-

rate on leaf area index. Ann, Bot. N.S, 22 :

“ductivity of Fieid Crops under Different Environ-
ment. International Rice Research Institule, Los

Banos. Laguna, Philippines.

254



matfasumlassigemsiulusazMmurenen-vewa

o v d a = U
yaad luWugaeluszazaonisuUdINann

Changes of Mineral Nutrients in Leaf, Panicle and Fruit
Cluster of “Daw” Longan from Early Anthesis

to Fruit Maturation

miu uzTusol i qnigayms2 andus  qaawmwwi 1/
Pawin Manochail/ Pathipan Sutigoolabud?/ Sakesan Ussahatanontal/

Abstract : Analysing the 204 compound leaves of longan cultivar “Daw” behind the panicle-fruit cluster and the
panicle-fruit cluster at one month interval from anthesis (March) to fruit maturation (August) found that, In the
leaves ; Nitrogen (N) was high (1.80 %) at anthesis, decreased during fruit development and reached the lowest
point (1.46 %) at fruit maturation. In contrast Calcium (Ca) and Magnesium (Mg) increased as the time progress.
Zinc (Zn) increased at the first stage of fruit set (April-May) and decreased at aril formation (June-August). Iron(Fe)
increased during the month of May and June and again in August. Phosphorus (P), Potassium (K). Manganese (Mn)
and Copper (Cu) remained steady thoughout the period of fruit development. In the flower panicle-fruit
cluster ; N and P had tendency of decreasing at fruit set (April) and aminedlthe lowest value at fruit maturation
(August). Ca was the lowest (0.78 %) at anthesis, increased sharply to 1.34 % at fruit set and remained at that
level until fruit maturation. K decreased significantly during aril formation and stayed at that low level until
maturation. Mg, Mn and Cu decreased and stayed unchanged after fruit set. Zn decreased during May-July but
increased again at maturation. Fe was relatively unchanged (91-152 ppm.) during fruit development but increased

drastically to 411 ppm at maturation.

" mndvimyeou, nuzkdanssumsinuas, pniimndoni1E, Fosbni 50260
Department of Horticulture , Faculty of Agncultural Production, Maejo University, Chiang Mai 50260, Thailand
‘ animAunarie AuzkaAnsIuMINYAs uniinedoui 1S, Foalmi 50260
Department of Soils and Fertilizers , Faculty of Agricultural Production, Maejo University, Chiang Mai 50260, Thailand
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In general, the amount of N, P and K in the panicle-fruit cluster were higher than those found in the leaves

while the amount of Ca, Mg and Mn were higher in the leaves than in the panicle-fruit cluster.
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Longan, Foliar analysis, Panicle-fruit cluster analysis, Mineral nutrients
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Table 1  Mean of nutrient levels in longan leaf from early anthesis to harvest.

Month N P K Ca Mg Mn Cu Zn Fe

(%) (%) (%) (%) (%) (ppm) (ppm) (ppm) (ppm)
March 1.80a 0.14 0.55 1.84¢ 0.20c 14612 11.38 17.55b  108.17b
April 1.76ab 0.8 0.58 2.28bc  0.24b 146.74 1122 20.68lab 94.88b
May 1.70ab 0.2 0.58 2.32b 0.22bc  173.28 14.45 23.60a 208.84a
June 1.68abc  0.13 0.43 2.60ab  0.27a 166.34 9.94 17.02b  182.57ab
July 1.57bc  0.12 0.45 2.56ab  0.27a 164.58 8.50 19.25b  102.88b
August 1.46¢ 0.12 0.42 2.94a 0.28a  183.24 11.88 19.16b  817.76a
Significant . ns ns » . ns ns - -

Monthly means followed by different letiers are significantly difference at P < 0,05 by DMRT.

ns = non significant, * = significant at P<0.05, ** = significant at P<0.01

Note : - Flower emergence in the middle of January, anthesis at early March, formation of anl between

June-August and mature at early August.

- Mean from four trees.
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Table 2 Mean of nutrient levels in panicle or fruit cluster of longan from early anthesis

to harvest.
Month N P K Ca Mg Mn Cu Zn Fe
(%) (%) (%) (%) (%) (ppm) (ppm) (ppm) (ppm)

March 2.05ab 0.256a 1.07a 0.78b 0.16ab 30.81a 17.68a 28.86a 21.02b
April 1.77b¢ 0.23ab 1.18a 1.34a 0.18a 40.25a 16.13a 25.42ab 151.77b
May 1.898abc 0.27a 0.98a 1.40a 0.12b 28.98ab 9.32b 18.68¢ 108.06b
June 2.02abc 0.24a 0.81b 1.57a 0.11b 28.11b 9.58b 11.42¢ 167.27b
July 2.28a 0.26a 0.81b 1.50a 0.11b 23.98b 8.00b 12.84c¢ 113.12b
August 1.82¢ 0.21b 0.78b 1.86a 0.11b 23.28b 7.72b 21.83b 411.44a
S|8niﬂc"“ - - - s - Ll - - -

Monthly means followed by different letters are significantly difference at P < 0.05 by DMRT.

* = significant at P<0.05, ** = significant at P<0.01

Note - Mean of four trees
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Growth and Development of Some Globba Species

sy sssuaiin’ edns pszueve ” Hoasie eymisquns”
Kumpan Thummasanit v Adisorn Krasaechai % Vilaiwan Anusarnsunthorn g

Abstract. The identification of 6 species of Globba was studied namely Globba villosula Gagnep.. G. aff.
obscura K.Lar., G. rosea Gagnep., G. candida Gagnep., G. schomburgkii Hk.f. and G. aff. siamensis (Hemsl.)
Hemsl,, They are different in plant size, leaf colour, bract colour and size of rhizome.

Globba villosula Gagnep. and G. aff. obscura K.Lar. have the same number of chromosome i.e 2n = 4x =
32. The chromosome number of G. schomburgkii Hk.f. is 2n = 6x = 48, It was found that the isozyme pattern of
peroxidase and esterase can be used to differentiate these 6 Globba species.

Artificially induced longdays promoted continuous growth with normal sprouting and flowering. However
too high or too low light intensity affected growth of Globba with the optimum level lying between 6,000 Ix.

UNAAED ©  nuAnumdewiavemadiiuisiusnd 6 ¥ilaldun Globba villosula Gagnep. , G. aff.
obscura K.Lar., G. rosea Gagnep., G. candida Gagnep., G. schomburgkii Hk.f. a2 G. aff. siamensis (Hemsl.)
Hemsl. nuhilwenansdiiiu 6 vilaiiinuuand ey vinn Svosly #ludszy uos rizome 910m3
vudnouTns TuTeuwud G. villosula Gagnep. 0 G. aff. obscura K.Lar, i$ 2w Tns Ty Taumaiufie 2n=4x=32
47U G. schomburgkii Hif. HimuanTasTulan 2n=6x=48 m3ldinaiindidnTns InFaNomsdAnuleTelen!
peroxidaes 11RY esterase a0 lflunyiinves wadfiuia 6 viimeonvinduld

"ty amsneasmani unyinndodoalvt  ooalmi 50200

¥ mndndaine ausinmmend wninndo@oalw eFoalmi s0200

Y Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
¥ Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand
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1. mImieinemani
msmdeinnmanivemadiiiuiison-

52 1889w 6 ¥iiawuldun G, schomburgkii

Hk.f., G. aff. obscura K.Lar., G. villosula Gagnep.,

G. aff. siamensis (Hemsl.)Hemsl. G. candida

Figure 1a : G. schomburgkii HKk. f.

maeig@vinvesisanamdiiiuuayiia

Gagnep. 16z G. rosea Gagnep. (mw?i 1&: -1
§m31 G. villocula Gagnep. s wmn Idiuiioy
4 Auisidnuaene dugndnomeinludm
AnugaReinadugarAuiRodves Brac
Siaminsseunaziizudy 59180 Tuun
anunania Tau3saidnTns 3 FaBnadenils

Figure 1b : G.aff. obscura K.Lar.
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Figure 1c! G. villosula Gagnep.

Figure le! G. candida Gagnep. Figure 1f: G.rosea Gagnep.
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2. msanmdaulasiulau
Anwrdaulas TuTawveanadiviu 3
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muodgdvinvearvananadifiuniyiia

s I msaadaty &1l IduranaFeeihy
Tns TuTeuAndnauinuasaad luvidu @
mitesaaoipdelawsinidasaraw HC)
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#aInN1TAsINius uIuIas luTsy
WU G. villosula Gagnep. I1a¥ G. aff. obscura
K.Lar. 8$1uuTas TuTaumadu fin 2n = 32
#9U G. schomburgkii Hk. f. 1917 Tas TuTyu
2n =48 (M3 1) Failanwduiusfusou
Tﬂﬂuhmﬁugm X = 8 (Larsen,1972)

Table 1 The chromosome number of 38 Globba species.

Scientific name Chromosome number mode X+ SD
(number of cells studied are In brackets)

(. villosula Gagnep. 30(2), 31(3), 32(15) 32 8.17 + 0.7

G. aff, obscura K.Lar. 30(1), 81(2), 32(15), 88(2) 32 31.9 + 0.8

G. schomburgkii HK. f. 46(1), 47(2), 48(15), 49(2) 48 479+ 08

aaia o

2. M3AnMIMISuunNugIaedIEdianins
Whde
namsanuzuuyloTa el Peroxidase
uaz Esterase nifisindruvaalunduns

wmdmHy 11 @91 Usingiuaaunudves
Tsau uaziinimsnapunduimiang 9 fu
AIMT1N 2 HAaTN NN 2 uag 3
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Table 2  Rf. vaiue and zymogram of the peroxidase and esterase isozyme of 11 Globba

samples.
Peroxidase Esterase

1. G. schomburgkii Hk. T. 0.40, 0.48, 0.58, 0.81 0.57

2. G. aft. kerii Graib. 0.22, 0.40, 0.56, 0.61 0.28,0.26, 0.42, 0.57

8. G. candida Gagnep. 0.40, 0.45, 0.59, 0.61, 0.66 0.28, 0.26, 0.48, 0.57

4. G. rosea Gagnep. 0.37, 0.40, 0.45, 0.65 0.26, 0.69, 0.74

5. G aff, obscura K. Lar. 0.18, 0.40, 0.50, 0.59 0.54, 0.69, 0.74

6. G. aff. obscura K. Lar. 0.18, 0.22, 0.40, 0,59 0.49, 0.57, 0.56, 0.69, 0.74
(wide bract)

7. G. aff, siamensis (Hemsl.) 0.22, 0.41, 0.45, 0.57, 0.59 0.54, 0.69, 0.74
Hemsl.

8. G. villosula Gagnep. 0.18, 0.22, 0.39, 0.59 0.49, 0.57, 0.60, 0.69, 0.74
(dwarf)

9. G. villosula Gagnep. 0.15, 0.18, 0.22, 0.39, 0.59 0,49, 0.57, 0.60, 0.689, 0.74
(bract pink)

10. G. villosula Gagnep. 0.18, 0.22, 0.39, 0.59 0.49, 0.57, 0.60, 0.65, 0.69, 0.74
(high)

11. G. viollosula Gagnep. 0.18, 0.22, 0.39, 0.59
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Figure 2 The Peroxidase isozyme pattern and zymogram of 11 Globba samples.
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Figure 3 The Esterase isozyme pattern and zymogram of 11 Globba samples.
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4. wavesn I NuEIneM I IAvIAuaz
PONABNVBINIMIAN
waveInNuTuLEinNudIAYUIN
lumslgnidsamadiiiu Taoiigh s
uoumu'lﬂ wiown lsziinaidenonadiiu
Wy mnmsvmamnu G. schomburgkii HK.
£, wuhanuduuaafimangauiie 6,000 Ix
Faori WA uATAwauysaluazamnm
voInend franudunaannlUie 90,000 Ix
ﬁ'unvmam ludn udvziinisuanmionn
@319 3) mummmﬂmﬂuumnﬂw
nanomsnszdumsadiaoulel 1AA oxidase
JaiinaAon1312w09NFY (Johnson and

271

Roberte. 1971) anuidunasluszdviidife
3.800 Ix M I luTviadnuazluddoudu
#ludnevileesindnwavesoonduivu
@oafiu mszuaaovevooiulleziing
MidNsauisoaioonduldioonsels
INOIND AINATINTHLNANAZNTVYIUAIVEL
wa nasdaiinanon s UATISHLAVOINY
dnluAdeadiniudhumsvanuduveauss
Tusyaudr semISSumnae Tsiadluly
wuay funsdudavesiiyTasmsiiin
Pigment oW I#TunAINAY (yunInd
LazAuy, 2539)



MIMAUNYAT 13(8) | 263 - 273 (2540)

Table 3 Effect of light intensity on growth and development of G.schomburgkii Hk. f.

Light Number Height Stem Leaf Leaf Leaf
intensity stem/clump (cm.) diameter number width length
{Ix) (em.) (cm) (cm)
3,800 9.7 57.4 0.5 78 3.3 10.9
6,000 21.5 66.0 0.6 7.6 44 18.8
90,000 20.1 56.6 0.7 7.8 4.4 18.0
LSDO o 2.2 4.1 0.1 ns. 0.3 08
CV(%) 14.0 75 8.5 5.5 ' 7.3 7.2
Light Flower Lenght of Root Root diameter Root length
intensity period Inflorescence number/stem (cm) (em)
(Ix) (cm)
3,800 35 4.0 23 0.4 4.1
6,000 35 8.7 3.9 0.3 6.1
20,000 34 0.0 3.8 0.4 5.6
LSDM. ns 0.9 0.8 0.1 1.6
CV(%) 6.2 14.2 17.6 7.7 21.56
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Factors Affecting Arabica Coffee Growers'

Decision Making in Growing Coffee on Highland

Twyad gnsgar”’ wiunive Waunwem” aiin effszady”
Paiboon Suthasupa” Narinchai Patanapongsa” Sanit Wongprasert”

Abstract . The objective of this research is to investigate factors affecting the adoption of coffee growing

practices so as to find out guidelines for Highland Coffee Research and Development Centre, Faculty of Agriculture,
Chiang Mai University to set extension strategic plan in order to increase more coffee production in the future.
Populations studied are coffee growers in 4 villages in 4 districts in Chiang Mai, namely, Ban Doi Sam Moen,
Chiangdao district totalled 37 households, Ban Khun Wang, Sunpatong district totalled 37 households, Ban Bo
Kaew, Hot district totalled 30 households and Ban Pa Miang, Doi Saket totalled 20 households. Therefore, there are
124 housecholds altogether. Within 124 households, there are 85 growers, 11 non-growers and 28 discontinued
growers. Among 85 growers, 20 growers have never received any income from growing coffee and hence deleted,
leaving only 65 growers instead. All of them are hilltribes, except Ban Pa Miang being “Kon Muang" (or Northern
Thai). Statistical technigue used is ~ Stepwise Regression Analysis".

From research findings, it is found that there are only three independent variables, namely, knowledge of
taking care of growing coffec, experience in growing coffee and leadership position, are positively related to the
adoption score; while age, fruit tree growing area, water sources, training experience, radio listening, credit, exten-
sion contact, coffee income have no relationship at all. Recommendations include more extension personnel training.
This should be organised in order to increase more know'edge of taking care of coffee to farmers. In addition, coffee
promotion in the future,  farmer leader or “progressive farmer  should be an example for other farmers by means
of bringing other farmers to visit their farms. If this is done, it 1s believed that coffee promotion will be reached

growers rapidly and efficiently.

" AMINIAUATUUASIHIUNI MSINEAT AuzINuATAETAT L InsidudoeIny Fualmi 50200

¥ gonfudtoy i ol 50200

" Department of Agricultural Extension, Fuculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
¥ Tribal Research Institute, Chiang Mar 50200, Thailand
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Table 1  Multiple regression model of adoption index and independent variables.

Independent variables Regression Standard t - value"
cocfficient emor
1. Age 0.0006 0.0021 0.281
2. Expnence 0.0301 0.0163 1.844%
3. Area planted -0.0012 0.007 0.161
4. Water research .0188 0.0348 -0.539
5. Family labor 0.0027 0.0069 0.384
6. Extension contact 0.0493 0.0512 - 0.962
7. Coffee income -0.0001 0.0001 -0.132
8. Knowledge 0.5769 0.019% 30.205%++
9. Training 0.0307 0.702 0.437
10. Listening radio 0.0937 0.0637 4.437
1. Leadership 0.1076 0.0608 LT71*
12. Credit -0.0299 0.0646 -0.463
Coefficient of determination (R™) = 097
F - value" = 139.47%**
Degree of freedom = 52
No. of cases = 65

Vese e+ + = Significantat 1% , 5% uoz

19NT1501999

10% respectively

Hoare, P.W.C., 1982, “"Methodology of Rural Devel- Opare, K.D., 1977, “The Role of Agricultural Exten-

opment for the Uplands and Highland of North- sion in the Innovations by Cocoa Growers in

emn Thailand, Thai J. Agr. Sci. 15 : 319-343,

Ghana', in Rural Sociology. Vol 42, No.1.
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Some Characteristics of Bivoltine Silkworm Hybrids

Heritability

el juisud ¥ §3ims agipeina ¥ Ainasal muzaed ¥

Wasan Nuipirom ” Jiraporn Tayutivutikul ¥ Tipanee Senawong *

Abstract. Heritability of cocoon filament production in bivoltine silkworm hybrids was studied using full diallel
crossed among PH2, PH3, PHS, PH8, PHY and PH10. Thirty selected silkworm hybrids and 6 parental lines were
assigned in the randomized complete block design with 3 replications. Genetic analysis was done using Griffing
(1956) method | model 2 and broad and narrow sense heritability. Three consecutive experiments were conducted
at Chiang Mai Sericultural Experiment Station in three periods: June - July 1996, September - October 1996 and
January - February 1997. Broad sense heritability of sound pupa percentage, good cocoon percentage, single cocoon
weight and single cocoon shell weight in period I, IT and III was 16.51 - 44.94, 33.77 - 50.00 and 46.95 - 88.91
percent, respectively, and narrow sense heritability was 3.97-33.32, 6.79 - 24.92 and 12.49 - 30.41 percent, respec-
tively. One high heritability was found among three experimental periods in terms of broad sense heritability in

period III. Therefore, silkworm improvement using some characteristics as indicators should be considered.

" gueitomion Tvauns o.uws 54110

“ pninngine auzinumsmand ymimndooalmi o Foalmi s0200

Y soriinaasamion Tnudoalna e.dvalvmi 50202

" Phrae Sericultural Research Center, Phrae 54110, Thailand.

# Department of Entomology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
¥ Chiang Mai Sericultural Experiment Station, Chiang Mai 50202, Thailand.
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Table 1 Heritability of some characteristics among bivoltine silkworm hybrids during

June - July, 1996 (26.5 ° C, 94.7 % RH).
Characters Heritability (h®)
Broad sense (%) Narrow sense (%)
Good cocoon percentage 18.61 12.63
Single cocoon weight (g) 33.38 88.23
Single cocoon shell weight (g) 44.94 8.97

Cocoon shell percentage

ns ns

dns1iugnisuvedInuyiiavinlaz 2 n¥a
Tuszosi 2 1@euiunou-gainy 2539
(131 2)
vmmﬁmnwﬁ'ﬁm1ﬁuqnssnwui1
qmanumvmmmammuqm'm Tudu Broad
sense aAD minFuRuauaznlosiduamaitn
M3 RiRugNTIH A 50.00 lefidud uay

' = a
49.64 nofidud dunledidFudanudauysal

Ov w - «» ql - W o ' -
sastiminuldenis@eiisasmugnssuniiny
31.09 uag 30.77 wWedi¥ud wenvIniu

f]maﬂummuamammuqnsm Tudu
Narrow sense qmqaaa muumumqmm
Wiy 24.92 WediFud soeasun fs nlofidud
anuAauysal U wugnI s 18.04
WosiFud dannfminudenss fudvauay
nlefidudms iR dasviugnssu iy
7.42 wag 6.79 WeodiFud Tudmveaesiud
aenia limansadinsizdeasmiugnisy
@itoann lifinnuuandeiueiaihivd iy
NNANA

Table 2 Heritability of some characteristics among bivoltine silkworm hybrids during

September - October, 1996 (25.0 ° C, 92.0 % RH).

Characters

Heritability (h*)

Broad sense (%)

Narrow sense (%)

Sound pupa percentage
Good cocoon percentage
Single cocoon weight (g)
Single cocoon shell weight (g)
Cocoon shell percentage

31.09 18.04
49.64 6.79
50.00 24.02
80.77 742

ns ns
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Table 3 Heritability of some characteristics among bivoltine silkworm hybrids during
January - Febuary, 1997 (245" C, 90.8 % RH).

Characters

Heritability (h*)

Broad sense (%)

Narrow sense (%)

Sound pupa percentage ns ns
Good cocoon percentage 88.91 30.41
Single cocoon weight (g) 61.29 25.68
Single cocoon shell weight (g) 44.46 12.49
Cocoon shell percentage 46.95 20.55
a _a
agy naanssulszma
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Cocoon Filament Production of Bivoltine Silkworm

Hybrids Heritability

aust Juisud ¥ 831 agigdina ¥ iinssel touzaed ¥

Wasan Nuipirom * Jiraporn Tayutivutikul * Tipanee Senawong *

Abstract : Heritability of cocoon filament production in bivoltine silkworm hybrids was studied using full diallel
crossed among PH2, PH3, PHS, PH8, PHY and PH10. Thirty selected silkworm hybrids and 6 parental lines were
assigned in the randomized complete block design with 10 replications. Genetic analysis was done using Griffing
(1956) method 1 model 2 and broad and narrow sense heritability. Three consecutive experiments were conducted
at Chiang Mai Sericultural Experiment Station in three periods: August 1996, November 1996 and March 1997, Low
heritability was found among three experimental periods. Broad sense heritability of length cocoon filament, weight
cocoon filament and size cocoon filament in period I, IT and I was 19.99-23.08, 7.94-23.08 and 0.70-12.02
percent, respectively, and narrow sense heritability was 2.13-15.39, 6.20-8.32 and 0.70-12.02 percent, respectively.
Therefore, environmental factors such as rearing technique, temperature, humidity, mulberry leaves. cocoon drying,
cocoon cooking and silk reeling might have influenced to phenotype of cocoon filaments.

" guéidomiouTmung o.und 54110

¥ pwiniging ausinunsmend uninnduFoalni e.8ualmi 50200

¥ gontimanoavion TwanFua vl vioslwi s0202

" Phrac Sericultural Research Center, Phrae 54110, Thailand.

¥ Department of Eatomology, Faculty of Agriculture, Chiang Mai University, Chiang Mat 50200, Thailand.
¥ Chiang Mai Sericultural Experiment Station, Chiang Mai 50202, Thailand.
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Table 1 Heritability of cocoon filament production in bivoltine silkworm hybrids during

June - July, 1996 (26.5° C, 94.7 % RH).

Characters

Heritability (h*)

Broad sense (%)

Narrow sense(%)

Length cocoon filament (m) 19.99 5.64
Weight cocoon filament (g) 23.08 2138
Size cocoon filament (d) 22.04 15.89
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Table 2 Heritability of cocoon filament production in bivoltine silkworm hybrids
during September - October, 1996 (25.0 ° C, 92.0 % RH).

Characters

Heritability (h*)

Broad sense (%)

Narrow sense( %)

Length cocoon filament (m)
Weight cocoon filament (g)

Size cocoon filament (d)

12,07 8.32
23.08 6.20
7.94 7.85
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Table 3 Heritability of cocoon filament production in bivoltine silkworm hybrids
during January - February, 1997 (24.5 " C, 90.8 % RH).

Characters Heritability (h%)
Broad sense (%) Narrow sense(%)
Lenght cocoon filament (m) 8.23 0.70
Weight cocoon filament (g) 25.93 5.14
Size cocoon filament (d) 20.18 12.02
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