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Changes in Ethylene and Total Nonstructural
Carbohydrate Contents in Stem Apex prior to

Flowering of Longan cv. Dor

¢
Fumn newax” uay suzve Wusinungy”

Wanthana Thonglem” and Tanachai Pankasemsuk”

Abstract : The study was made on changes in ethylene and total nonstructural carbohydrate (TNC) contents in stem
apexes prior to flowering of longan cv. Dor. It revealed that changes in ethylene concentration in the intercellular space
of longan during 8®, 6™ and 4" weeks before flowering did not show any significant difference at O = 0.05%. However,
ethylene concentrations tended firstly to reduce and then increased dramatically in the 2™ week before flowering. The
results showed that ethylene should have effects on longan flowering. The TNC were nearly constant between 8® and 6"
weeks before flowering, but increased in the 4™ week before flowering, after that decreased in the 2™ week before

flowering. It inferred that TNC content should have effects on longan flowering.

UNAAEIR : msanumalanualanlSinaveaentauuazmi Tu'lawsan bily lassadas (total nonstructural
carbohydrate, TNC) lusnensumsesnasnyssead1 leviuiae wuimnududuveueniaulusesitesening
wad lugeam lowuiae liuanmeiu (o= 0.05%) Tuszniedilaniii s, 6 uag 4 Aeumsesnaen atelsiay
amududuveuensiuvesd lofing Whanas nimiummnududuss i ludlanis 2 founiseenaen uaas
Tuensauhesfininadensesnasnuesdrle msiaeuulasSine TNC lusheneumseenaenlusendile
Wuiae wudnliine TNC seudhensiiludalensiii s uas 6 deumssenaen uanﬁui“fuqaqa‘lnﬁﬂmﬁﬁ 4neu
nseenmen i miszanasludlaid 2 deumsesnaen ﬁqﬁuﬁammzﬂ‘lﬁ'hﬂ?mm NG fuilesiifien
doslumsesnaonvesdle

Index words: N1599NADN, ﬁﬂﬂ, 8851111&%‘]5, Flowering hormone, Longan.
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Figure 1 Ethylene concentration of longan cv. Dor shoots before flowering.

Remarks : C.V. = 22.97 % 10 replications

Treatment means difference = 22 % of overall means

$ = Standard deviation

Table 1 Ethylene concentrations of longan cv. Dor shoots before flowering.

Time before flowering (week)

Intercelluiar space ethylene concentration (ppm)

8 1.3246b
6 1.2084b
4 1.0452b
2 1.7613a
LSD 0.2814

0,05

Remarks: Means within the column followed by the different letter were significant difference tested

by LSD at a= 0.05%, C.V.=2297 %, 10 replications,

treatment means difference = 22 % of overall means
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d. 2" weeks before flowering

1 ~ '
c. 4" weeks before flowering

Figure2 Longsection of longan cv. Dor shatis 6r 8", 6", 4, and 2" weeks before flowering

Remarks : am = apical merisiem pe = procambium

ip = leaf primordium ab = axillary bud
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Figure 3 TNC contents of longan cv. Dor shoots before flowering.

Remarks: C.V.= 14.69 %, 15 replications

treatment means difference = 12 % of overall means
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Table 2 TNC contents of longan cv. Dor shoots before flowering.

Time before flowering (week)

TNC content
(mg glucose equivalent / g dry weight)

8 41.908¢
6 > 43.900¢
4 55.881a
2 48.492b
LSD 5.1105

0,08

Remarks: Means within the column followed by the different letter were significant difference tested by LSD at Ol= 0.05%

C.V.=14.69 %, 15 replications treatment means difference = 12 % of overall means
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Changes in Ethylene and Total Nonstructural
Carbohydrate Contents prior to

Shooting of Longan, Lychee and Marian Plum

gy i’ nas suzve Wusinvugy”
Siripen Pundee” and Tanachai Pankasemsuk”

Abstract : Changes in ethylene and total nonstructural carbohydrate (TNC) were investigated in lychee cv. ‘Hong
Huay’, longan cv. ‘Dor’ and marian plum cv. ‘Toon Klaow’. Ethylene concentrations in intercellular cells and changes
of TNC at week 8%,6% 4" and 2™ prior to shooting were measured. It revealed that ethylene concentrations in intercellular
spaces of lychee and marian plum shoots decreased during week 8®to 6™ before shooting, then increased until shooting
occurred. Whereas in longan, the ethylene concentration remained constant during week 8" to 4™ before shooting, then
increased until shooting occurred.

TNC contents prior to shooting of lychee cv. ‘Hong Huay’ and longan cv. ‘Dor’ tended to decrease from week
8™ before shooting until shooting occurred. However, TNC content in marian plum cv. ‘Toon Klaow’ decreased during

8 to 6 weeks before shooting, then it remained constant until shooting occurred.

Y andinfisaau aasinuasmiaas sniinndoSoalul Soalwd 50200
" Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai, 50200, Thailand.
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Figure1 Equipment for gas tapping equipment from plant sample (Saltveit, 1982),

MIVUNDHANIINARDS

Sufnfuiildns s gonnias
gas chromatograph pazivufeununs1v
AN udRTuANTNTIYReNTAY
Timiuiludiuredude 190au0sivaInths

. madsumlassSinamiilulamsa
ail¥lnssads
MINWAUNIINAADY  AUNUMT
vAaes uuuduenysel 3 4 n3suds W 15 4
Taonssuds fe Smaudlanineumsuanly
90U 8, 6, 418y 2 Fa1n
MIANIBNAIDE
012 10 udwns v hldedeindu
wazialfuds wdninddoudiqungi 60
paruaded wudhinm 72 $aTue udni
Fr0619'10uada0A509 Wiley intermediate
mill(Artur, H. Thomas Co., Philadelphia, U.S.A) H1u
AZUNTIVLIA 40 mesh i daetef Iy Ta luge
nszay 3wt uez@uivosh i adade lal
(Chaitrakulsup , 1981)

ar b
Angon 1NN

14

msvmihmiTnitavesiaeche Taoms
#191u35U09 AOAC (1984)

Msananlodls  MImsaian Ny
494 Chaitrakulsup (1981)Tﬂ0ﬂ15=§'4ﬁw111ﬁﬂmm
ﬁaadnifuag}ﬁu‘vﬁﬂﬁwmaag Tlﬁ‘ﬂﬁu'%ﬁuﬁ
gagwlumsaiameisFweadudiuaudl 0.6
nfu §1lowugae lumsadadiedadeven
Slvituauda 0.4 nfunazuzdaiuiyand
Tumsatadiediedeseanzlsesiivauds 0.25
N5

M3z reducing sugar
(RS) Taen1514 Shaffer - Somogyi Copper
Todometric Titration (AQOAC, 1984)

mahnTminasgiu shinsaasgu
TasnstaSouaisazateng lagdu1asgiu
fifingIne 0.25-225 ilaAnsy Turhngu 5
iadans

ms3nnzdSinenima Ay ves
(AOAC, 1984)

matufineanmInaaes Tufinlsua
sodium thiosulfate ﬁ“l‘ffluﬂﬁ"lmmsmﬁuﬁ"lsaz

avudesiivndiouiadfasudufieun



¥ ¥
Ysnanhmannnamuing g antiud o
o = ) o)
MTue TNC el mg glucose equivalent/

g dry weight
HanN1INAaad

msfasumlasdSananensau

msanMIndsuntlasSusuensau
) A A o do o B o
Tuldima 3 aiia fio Audiufesaas &1lmiug
ae wazuzsraiugyamndr Tavsiinsia
Binunnududuveaensaulureenaseznig
wad luganeumsuanlugou s, 6,4 uay
2 dded wuhanumduduvesensau
E [ ]
luseaaud uazuzdswaaaslusredaryini s-6
v '] ¥
foumMsuanlueen 9INTHINLYLIUDS dalan]
pumsuanlugeu diuluveadlo wuhamdy
¥ r
JufoudIAINAWAFUAIMN 8-4 NeuMTHAN
v s & 2 = Pon
lusauvniumnTuIuDe dlaninimsuanly
20U INN 2)uazdTuiw enfauluvsanus

15

mstfasundaatTinatenttumazmdlulamsn

" hd M
MalvTnssadrneumsunnludenveswondlo 8us nazuzdna

Y4 o o o a o Y
wugesan i lewugae uazuzlsioiuiyand
waae 13 luas i 1

manlasunlasBinamslulamsanlaly Tnss
CERR
»

MsANYINIS L asunilasuesrlSuin
m3 T laasai 115 Inssada (INe) Tuvea éa
P19 11U 1 nFu NS suiudnume manlasy
utlas nunmsalasunilaa/sunm TNC veduen
-:? = o = 9 ar o
aud uazd leiluur Tduanas eindilaivin 8

] 1 < o rf:!d
aeunmsuanlugeu Tilsuds dlaindinmsuan
lueen druluveauzilsre wundSua TNC

Q A L L] u’:
aaaa ludlayin 8-6 nou msuanlugeu i

L=y 1 9/ P & g o o‘eid
1511 TNC ABUY19 A9NIUNTENInadUaIvng
nsuanluseun daulsure TNCwuIluvea

a |a - ° -
vzalsiilSuamn sesasnfeauduazd loll
USnarion figa (1w 3) tazdSuamsnlaou
wlaaSuans Tu'laesan lula Tnseadalu
poaauINUR 8980 d1lowutae uavnzilin
Wugyand1 uans 13 luasedi



NIMNUNBAT 17(1)

: 11 - 18 (2544)

Table 1 Ethylene concentration of lychee cv. Hong Huay, longan cv. Dor and marian plum cv.

Toon Klaow shoots before shooting.

Time before Shooting Intercellular space ethylene concentration TNC contents
(week) (ppm) (mg glucose equivalent /
g dry weight)
Lychee Longan MariaR Lychee Longan Marian
Plum Plum

8 0.7670b 0.6034b- 0.2717¢ 29.818a 17.027a 81.253a
6 0.7169d 0.6230b 0.1956d 29.283a 16.095a 62.756b
4 0.7347¢ 0.6034b 0.3984b 26.058b  15.186ab  60.948b
2 0.8562a 0.8253a 0.5706a 25.352b 13.507b 61.547b
LSD 0.0161 0.0609 0.0688 2.2185 2.0948 5.8301

Remark : Means within the same column followed by a difference letter were significantly difference at p<0.05

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Intercellular space ethylene concentration
(ppnV/ shoot)

] | Foooenreoon I ) "= * - Lychee

1 1
. b T L ’1 ——
| - Longan
| } _-7 = * = Marian Plum
I

T 1 ' 1
8 6 4 2

Times before shooting (weck)

Figure 2 Ethylene concentration of lychee cv. Hong Huay, longan cv. Dor and marian plum cv.

Toon Klaow shoots before shooting,

(Remark : § = standard deviation)
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Figure 3  Total Nonstructural Carbohydrate contents of lychee cv. Hong Huay, longan cv. Dor

and marian plum cv. Toon Klaow shoots before shooting.

(Remark : % = standard deviation)
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Variation in Isozyme Characteristics of

Selected Clones of Mango cv. Kaew

Vg1 ave” uaz 53¥vy Smivian”
Patama Decha”and Tavatchai Radanachaless”

Abstract: 52 selected Kaew mango clones from eight provinces of the Upper North were studied in order to
compare isozyme characteristics for the identification purpose. Isozyme characteristics were studied by polyacrylamide
gel electrophoresis technique. Enzyme from seven month-old leaves was extracted by Tris-buffer 0.1 M, pH 8.2. Twenty-
two percent of gel concentration was suitable for acid phosphatase and esterase, while 7.5 percent concentration was
suitable for peroxidase. It was found that the three isozyme systems: acid phosphatase, esterase and peroxidase separately
could identify 52 clones into 10, 4 and 15 groups respectively. Using the combination of three isozyme systems, the 52
clones could be grouped into 20 clones and other 9 groups. |
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Figure 1 Zymogram of acid phosphatase isozyme of 52 Kaew mango clones.
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Figure 2 Zymogram of esterase isozyme of 52 Kaew mango clones.
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Figure 3 Zymogram of peroxidase isozyme of 52 Kaew mango clones.
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Figure 4 Identical chart of 52 Kaew mango clones by acid phosphatase, esterase and peroxidase.
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Effect of Potassium on Quality of Guava

s aeuga” uas AIzga ANgITIRS
Nipaporn Sonsud” and Tragool Tunsuwan”

Abstract : Guava plants were grown in 50 liters pot with fine sand. The plants were treated with four different
levels of potassium concentrations i.e. 600, 800, 1000 and 1200 meg/l. The guava plants were given about
1-2 liters of the nutrient solution every day. The experiment was conducted at Department of Horticulture, Faculty
of Agriculture, Chiang Mai University during December 1998 to July 1999. The results showed that all treatments
had no effect on the stem height, stem diameter and dry weight, but it was significant by affected canopy width
and fruit growth. At 1200 meq/] fruit weight, fruit size, Tritrable Acid (TA) and Total Soluble Solids (TSS) of fruits were
higher than other treatments, whereas the firmness of fruit and  vitamin C content were not different. The
concentration of potassium affected the accumulation of Mg in leaf. Guava leaves had more Mg content when

low K concentration was applied. The Mg content decreased when the level of K supply was high. However the

levels of N, P, K, Ca, chlorophyll-a and chlorophyll-b content were not different in ail the treatments.

UNFALe : navesTlunmBousenunmussiniufnouma filgnlunszaduwvnnanaig 5o fns &al¥
nswazdeadiuiaqugn TaslimsmuguazduanududuvesTiunmdion 4 szdufe 600, 800, 1000 uaz 1200
meq/l NPNFSHITIAMIAzLlITIND 12 dasitududiayniu FmsnaneshuAiReuFuAN 2541 Haifeu
nINYIAL 2542 2 MAdNAwEIU ARzInBAsANERS IV IneduFeslna wuh TunmBouia 4 szdulaifinade
SannswIgan Iadunnugevesdu durgudnas wazsiminutsluusaz dauvesdu ureeinadesasims
wiyduTagumunthavems sy aznisieSaydy Tavesra fiszAundnudidi 1200 uaz 1000 meq/ Smsiedyy
duladinaninnn i IluamFouszaunaaududu 600 uaz 800 meq/! TeluamBouseAuaududu 1200 meg/l

VaT IR NI ARZInNATIAAST UM INo Ao Tnal, Besini 50200
"Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

29



MIMNABAT 17(1) : 29 - 37 (2544)

o ¢ ae o y |a o o s
Snat IndSameinra vinana aAnumnyeie USinunsasan (TA) tazdTinawesaudsfiazaini 1A (1ss)

wasnnszdy TunaiFoud 1000, 800 18z 600 meg/l ua LifinadennuminiouasFunadaiiudsedunim

9y a = . a o a o a o A
WuduveslluemFoninanemsazaulTununguuniiFonluludss TaoludSeziimsazansiquuniiisoy

PsunaunluTdeamdsrssduanudududmazeeinsazaulfinadesauieszdunnududuyes

’ ¥ .
Tuneidouiutu TuvasivsuasguTasiou weaweia TuamGou unaifon YSiunaeTsiladie uaz

ane Tsfadt mluvenszdunrmududu hiuandraiu

Index word : Tilsuamdy qunm /5e s1gemITHY

Potassium, Quality, Guava, Plant nutrient

AN

dfufumalfinuinedtn dousy
Uszmudusialal Niﬁ‘mﬂﬂ'j@‘lmiﬂtl LazyIY
seuudunie 1aa u@nmﬂumiwﬂmmmwmﬁ
(s2idin, 2535) nanfe Lﬂuwa"lﬁﬁﬁﬁmﬁu?ﬁua“
INARUYA Naﬂﬂ’ﬂi‘”ﬂﬂ‘ﬂﬂ’m‘ui 82.5 Wlof1dud
NIA 2.45 nJﬂil.cnum vhoa 4.45-523 nlediiud
mmummmmﬂuﬂﬂ 9.73 u.laswum Fenilu
260 uaansummwﬂwn 100 N3y FagaAT
mmiuwaﬂﬂuwuﬁ mqmnmmmwaum
9ana wennnfidaiusmdn unadon uae
WeareiaBndan mavesrlsaldinlsgyd wu
wad 1hdss uag d¥ams Tl TsaReesag
wazszunavhn (fugns, 2536)

¥ auiiuna v Zoufinudin 18
Tutlszmelne Hefidgnithumsdmieduass
aumdathunazin e duieiidouths
numuseamwiaden Aanaaniazld WanoY
UNUFY Tﬁnmmmmmﬂﬁﬂﬁmnuﬂ (qum
HazAMY, 2535) uanmnumzﬂuﬂm'luwa"lu
depanvesszmeing Iavansodeeenid
aaeetl Fuialifidsamaguiamiloutunall
daoonwiingua (111N, 2538) Jogtiununsns 10

30

>

mmau“l%ﬁumsﬂqml%"aﬁ'umﬂ‘ﬁyu%qfrl.ﬁmmﬂ
HeailuIfmafinse 8% Funpasnideiios
Aol uaziimygnAunwoaun 3
Hymasanyasns luvsueil uann
FoamslFussuiaiianudoaluduns
AR (‘i“’!,‘utlll 2535) me”iﬂwwamaﬂaaﬂmmﬂ
nn i IdiRansandid s smmﬂmmw
aasmwlsmﬂum"lwmmsﬂ“lﬁwnﬂaﬂ"lﬁmﬂﬂ
ﬂmﬂmmmmdsan‘lﬂ ﬁmmmmaaﬂmﬂ Falu
e afinavnaidn ma"lnﬂﬁﬂu flsamAra
Taimaiiings mammﬂ?muﬂmﬂum?a
ANTVBIADIA TIHANTENLABT 1A HAAHAAIY
°1umsﬂsuﬂﬂﬂmmwmmwa mm My 1¥madl
mmﬂ"l:wmw Ssermanniy cmmsﬂmﬂuﬁw;
mmsmm“luﬂu “lﬂ@ﬂ“luﬂsmmwmmwﬂuuu
fu3smsnileit 19 lumsfulyequaiwna
(51N, 2538)
nsdgaduite i Idqunmnandnd
s‘i"iyueg,iﬁ’vms%ﬂnﬁaua%'ﬂmﬁﬁ AADATUMS 1%
anudddusges Tanawesg liline-
Foudaiinadenunmndanalaase ldsa
pAvosnaanaaty $rins IR NPK dill K g9
s dauiinammaveaieds 18illuedia
Taviawizgaeiinadfairdaueiadu Tads



am

TipaFoumdn lifordeiunsindeudioas
Funserszninamasade lufwmasazaui
“lﬁxﬁﬂ‘t,fmmmnl,mzﬁ’;ﬂ?jyu (39913, 2532)
nunaneen ST EnSnaveams
14 qaTﬂuﬂﬁwawm@ﬂmmwmmma Taold
AR “uﬁﬂauma mmmnuﬂmaﬂym”mﬁymw

r
o’ A

Wugou nane fiffeuniu nsou sAMANIY
waziiiaBoy nageudiver degniifuniuia
Towai3a mannun mawiauayTad dudugy
¥ o ) e o od A g
e wany B duundessiugou wehunn
¥ []
ﬁuuﬁam"lx’;’ﬁqmﬁﬂnﬂnﬁ vz Iduu 4-5
F99zqn mmu'lﬂug]wuﬂ zifin 1314
Yszum 73U ama“lsnmmlﬂwuqnaumauu
&
fedon Ao vinananeudnadn ilonadoudiag
$1uuaaIn R3a,2539) Taummizsaa 1u
9
1TisaRoutnda nialisalseniuuImn
& Ao q Yo o 4 a
wilalumsni i inadSalva@u Janumn
4 44 a - A A ¥
youtieuy Isamnanuiu fie msinanu
drdgyluns i ioTdunmFouuddudialag
mwwmwammmtgmﬂm
ﬂquumsﬁ’ﬂmﬂwmmqﬁﬂymamm
aduduves Tuams sufifinadenanana

W39
=Y
IBNISNAADI

duddsiugnanandeny 11 dgnlu
nszaeduEYINARIIY 50 Ans Faldmse
azidoaiiuTagign imslgn o aedniy
T ANZINATNEAT URTINY AT TN

'muwummﬂaaasmquﬁumm
Usznoudan 4 n5suds 7 $1ar 1 AU H5zA
anududuves Tuluaaon 4 521 fiv 600, 800,

31

wavealuamBaunonamnInYeHia

1000 18z 1200 meq/l T19BINITTBINIY
Auiuz1i1v99 Hoagland and Amon (1952) 15
anuiiunsadiusaingu 6.5 nonTsuasims
saensazanotlszane 1-2 Bns I fududsayn
Tunahadidaus 7.00 1. §98.004.

marfuindeyautiailu mswigydu T
YOIAU NS QYAL TAYDIND UASABNINKD
w&snsifufier lasasanaeununmaiouen
waznioly

wan1InaasazIolsal

naves IlunaFoudenisiosgayla

9 o = a n'; w
YoIduATI mIAnmMsT Ay TnuserTaiug
novana TaoldtloTalupmSonluseduanuda
JunANA19NU 4 SEAUAD 600, 800, 1000 LAY
1200 meq/l TuserNUABUT AL 2541 DuRBU
nsngiaw 2542 ki ldasimsueedidn
afavemsanu uanaeiuluivanaaewn
k4
wu Aslu@eumyisudufeunqumay diu
awgeussduiazdurigudnalvesdiny
A o - | A W a2 YA
fisasimsumodan Indifvaiuun 3¢ lilinam

v w = Y aa o
upnaeiueteiitiadfgnaada (ms1en 2,3

¥ ¥ ]
uaz 4) nafo1vdunainvingungiin limung
1 @ A o
aulugndanan isannludeuiunaui
P @ =
weunun g Tulszmaneaziioimanun
Bu Tasmwzlusoumamilevesszmein
v o A 1A Ao e

TaomwzdmIaiulmlisziigungiidnniion
N ﬂﬂnqmwﬂumqmvmn 18.1-19.3 BN
e (13190 1)mqamﬂguﬂﬂqmammu1ﬂ
%:ﬁawaTwnm'nﬁtym‘uTﬂmaqw‘u"luﬂm"mmi



TINHABAT 17(1) : 29 - 37 (2544)

Tablel Meteorological data during the experimental period, (December 1998 to July 1999).

Air temperature Relative Humidity Rain Epan Wind Sunshine
°’C % (hrs)

Month max min mean  max Min Mean mm  (mm/day) (km/day) act poss
Dec98 31.1 18.1 23.6 85 46.6 65.7 5.8 3.6 66.7 1.7 10.9
Jar99 31 16.8 229 89.3 47.7 682 ~ 293 33 58.6 79 i1
Feb-99 342 193 25.7 81.8 41.9 61.9 48 3.9 69.8 1.5 114
Mar99 35.7 18.7 26 80.7 59 70.1 25.1 5 72.9 8.5 11.9
Apr99 352 234 284 82.5 52.1 67.7 50.4 4.7 95.4 5.6 124
May-99 32.9 23 27.2 89.4 63.1 76.4 268.7 43 89.2 5.1 12.9
Jun99  32.6 234 274 89.9 67.7 79.2 82 3.7 88.4 4.3 13.1
Jub99 332 23.6 277 90.1 64.6 77.4 132.1 4.1 724 3.9 13

Multiple Cropping Center, 1998-1999.
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Table 2 Effect of potassium concentrations on rate of height increase during December 1998 to

July 1999.
Rate of height increase (%)

Potassium
Conc 1998 1999
(meg/1)

Dec. Jan. Feb. Mar. Apr. May June July
600 11.02 18.23 21.05 24.28 27.13 31.69 35.65 40.87
800 9.980 16.61 21.09 26.56 28.46 31.44 35.30 41.66
1000 8.900 17.06 19.67 24,54 26.82 31.56 37.85 43.97
1200 9.597 17.54 20.54 25.56 29.13 33.89 37.64 41.54
LSD[MJs NS NS NS NS NS NS NS NS
C.V. (%) 22.18 9.39 8.41 8.83 7.67 7.48 6.47 9.82

1

Mean in each column followed by similar letter do not differ significantly at p<0.05

Significant difference at ;;<0.05
NS
= Non-significant
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Table 3 Effect of potassium concentrations on rate of canopy width increase during December1998 to

July 1999.
Rate of canopy width increase (%)
Potassium *
conc 1998 1999
(meq/l)
| ~ Dec. Jan. Feb. Mar. Apr. May Jun. July
600 8.21 13.63 17.73 24.04 27.54 30.19b 34.80 39.26
800 8.95 14.19 19.60 26.28 30.16 31.93ab 36.44 39.62
1600 7.63 12.59 16.67 24,76 28,27 34.27a 37.05 40.76
1200 9.57 14.57 19.53 26.87 29.45 33.88a 38.73 41.28
LSDn.os NS NS NS NS NS * NS NS
C.V. (%) 21.98 24,46 14.05 10.34 8.45 7.96 10.28 9.58

it
Mean in each column followed by similar letter do not differ significantly at p<0.05

Significant difference at p<0.05

NS
= Non-significant

Table 4 Effect of potassium concentrations on rate of stem diameter increase during December

1998 to July 1999,
Rate of stem diameter increase(%)
Potassium
cone 1998 1999
(meg/1)

‘ Dec. Jan, Feb. Mar. Apr. May Jun, July
600 5.69 12.53 15.39 17.54 22.44 27.60 29.80 ~34.80
800 6.84 11.96 15.76 19.70 23.20 29.70 31.56 36.76
1000 5.45 11.57 14.82 19.27 25.04 29.33 32.11 37.10
1200 5.80 10.63 13.42 17.01 22.78 27.74 3043 35.32
LSDMS NS NS NS NS NS NS NS NS

C.V. (%) 26.26 15.85 14.71 14.19 11.13 7.35 7.09 6.24
1/

Mean in each column followed by similar letter do not differ significantly at p<0.05
Significant difference at p<0.05

NS§
= Non-significant
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Table S Physical and chemical characteristics of Quava fruit after applying with 600, 800, 1000

and 1200 megq/1 potassium.
Potassium  Weight Diameter Firmness Thickness TSS TA Vit. C
conc. (g cm) (kgfinchz) (cm) ( nbrix) (%) (mg)
(meq/1) ?
600 408.5¢ 8.82b 4.807 1.96¢ $.837b  2.393b  93.36
800 489.0bc 9.30ab 4.403 - 2.19b 9.847b  2413b  97.28
1000 ~ 519.3b 9.78a 4,361 2.23b 10.43ab  2.414b  96.25
1200 617.8a 10.16a 4.616 2.39a 11.17a 2467a  95.38
LSDMS Sk * NS * * * NS
CV.(%) 209 10.86 17.17 9.21 10.27 2.21 6.08

1y

Means In cach column, valuce followed by the same letter do not differ significantly at p<0.05

Significant difference at p<0.05
NS =Non-significant
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Growth Cycle of Gladiolus
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Abstract : Investigation of growth cycle of gladiolus was carried out. The cycle started with germination of the non
- dormant corm, resuming its vegetative growth. At the 4 — leaf stage, reproductive growth began with floral initiation at the
growing point of the plant. In the mean time, formation of new corm and cormel took place, Spike emergence appeared
when the plant reached the 7 — 8 leaf stage. Vegetative growth continued until dying-back of the aerial parts, leaving the

new corms and cormels dormant until resumption of consecutive cycle.
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Figure 1 Illustrated diagram of gladiolus growth cycle.
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Chromosome Investigation of

Local Vareity and Hybrids of Amaryllis

Ysvigas evuzhuiyse ¥ way dumn gassusm”’

Praphatsorn Arayakitcharoenchai ¥ and Chuntana Suwanthada "

Abstract : Suitable technique of root tip preparation for somatic chromosome investigation of amaryllis via squash
method was described. Root tip samples were best taken during 09.30 —10.00 a.m. The tissue was then pretreated in PDB
for 48 hours at 10 °c prior to 5 minutes of fixation in fixative solution. Maceration was done in 1 N HCI solution for 5
minutes. Tissue staining in carbol fuchsin for 24 hours was carried out before squashing. Chromosome investigations of
the red small — flowered local vareity (R), Apple Blossom (P), Orange Sovereign (O) and their hybrids revealed the
chromosome numbers being 2n =22 in R, 2n=44inPand O, 2n=33inRx P, 2n=34inRxOand 2n= 36inOxR.
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Orange Sovereign (0) i TasTaTan 2n = 44 gawar R x P, Rx O oz O x R T$rmaulasTulew 2n=133,
2n=34 1A 2n=36 MU IR
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Figure 1 Somatic chromosome of amaryllis.

a. local red small - flowered 2n=22 (471 X)
b. Apple Blossom 2n=44 (471 X)
¢. Orange Sovercign 2n=44 (471 X)
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Figure 2

Sonatic diromosome of the! hybrids.
a. RxP 2n=33 (471X)
b. RxO 2n=34 (471 X)
c. OxR 2n=36 (471X)
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Improvement of Shiitake Mushroom

by Dikaryon - Monokaryon Crossing

fisns nvegy’ uaz WFes gan’
v I

Siriporn Dechaoup and Wichian Pooswang

Abstract : Improvement of Shiitake mushroom [Lentinula edodes (Berk.) Pegler] by dimon crossing was
studied. Suitable grdwth statges of fruiting bodies for making spore print were those fully matured opened mushroom.
- Cultivars used as dikaryotic mycelium were L1 rainy season cultivar; and L2 winter season cultivar. Monokaryotic
mycelium used were those grown from spores of both cultivars. A total of 104 combinations of dimon crossing were
made and only 28 hybrids were obtained. Four of them were not able to produce fruiting bodxes on the agar in the test
tube, but all of themn were able to do in the sawdust cultured bags. There was one dimon hybrid (H18), from a smooth and
very fast growing monokaryotic L2 mycelium crossed with dikaryotic L1 mycelium, gave 14.57% higher yield after
dressing than L2 but not statistically different. Almost all the high yield dimon hybrid had 4, 5 and 7 bands of isozyme

esterase.
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Table 1 Various characteristics of hybrids which gave higher yields than their parents.

Hybridization = Hybrids Name Pre-harvest Post-harvest The percentage Number
group (monoxdi) of weight weight of increasing the of isozyme
hybrids (gramperbag)  (gramperbag) post-harvest yield bands
» of L2 strain
MonoL2xdiL1 F4x L1 H10 57.00 46.50 -6.53 7
Monol2xdiL1 E1xL1 H12 68.25 45.25 -9.04 5
MonoL2xdiL1 F3x L1 H14 70.75 50.25 1.00 7
Mono L2 xdiL1 E4xL1 H18 77.75 57.00 14.57 7
MonoL2xdiL1 F5x L1 H23 59.75 46.50 -6.53 4
MonoL2xdiL2 G7x L2 H29 80.50 50.25 1.00 5
L2 L2 67.50 49.75 - 7
LSD - NS NS - -

095
ns = Non-significance at 95% confidential level
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Seed-borne Macrophomina phaseolina in Mungbean and
Blackgram: Effect on Germination and Some

Biochemical Changes
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Abstract: In the naturally infected seeds of mungbean and blackgram incited by Macrophomina phaseolina were
assayed in order to find out the effect on germination, carbohydrate content, and protein content. Due to infection, the
germination was reduced greatly in both mungbean and blackgram. While the infection was less, the seed germination
was higher and less germination was found in case of severe infection. In biochemical studies, carbohydrate content was
greatly depleted in the infected seeds. In contrast, protein content was found increased due to M. phaseolina infection in

both mungbean and blackgram seeds.
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Introduction

The fungus Macrophomina phaseolina is
most frequently found associated with mungbean
and blackgram as a seed-borne pathogen. This
fungus infecting many crops and the disease caused
by this fungus is generally called ‘charcoal rot’
(Burman-and Lodha, 1996; Dhar and Sarbhdy,
1989). In mungbean and blackgram, it reduces not
only viability and vigour of seed but also declines the
quality of sprouts by producing brown to black spots
on them. Seed deterioration by fungi is quite
common (Bilgrami et al., 1976). Mungbean and
blackgram are substantially rich in protein and
carbohydrate content (Nine, 1986). However,
information on deterioration in germination and nu-
tritive value such as protein and carbohydrate
content in mungbean and blackgram seeds was
lacking. Therefore, the present investigation was
undertaken to assess the exact losses in germination,
c'arbohydrate content, and protein content due to
M. phaseolina infection in mungbean and blackgram
seeds.

Materials and Methods

Seed samples:

For studying effect of M. phaseolina on
seed germination, eight seed samples were obtained
from different crop research institutes in Thailand.
Among them, seven varieties and elite lines of
mungbean, which were Chai Nat 60, Chai Nat 36,

Chai Nat 72, Khampeng saen 2, MoO' 1, No.1, and
No.2, and the remaining two of blackgram were
Uthong 2 and Phitsanu]ok 2. The samples were kept
at4°C in arefrigerator till they were used for various
studies.

»

For studying effect of M. phaseolina on
carbohydrate and protein content, variety Chai Nat
60 was taken for mungbean and Uthong 2 was taken
for blackgram, which were carrying natural

infection.

Incubation and detection techniques for

observing the effect on germination:

Seed samples were analyzed by ‘Blotter
method’ following International Rules for Seed
Health Testing (ISTA, 1993). In this method, three
layers of blotter papers named Whatman no.1 weré
allowed to soak in sterilized water and were placed
on sterile glass Petridish of 9 cm diameter. The
seeds were taken randomly and 400 seeds were
placed using equidistantly 10 seeds per Petridish.
Findings of ten Petridishes i.e. 100 seeds were con-
sidered as one replication. The experiment was
arranged in a completely randomized design.

The Petridishes with seeds were incubated
at 20°C under 12 hours alternating cycles of near
ultra violet (NUV) light and darkness. After 7 days
of incubation, the germination and the prevalence
of M. phaseolina was detected and recorded on the .

basis of their growth character ofthe incubated seeds
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in blotter under stereo-binocular microscope, and was
confirmed after preparing slides and examining
under the compound microscope. Simultaneously,

the germination of infected seed was observed.

Infected and healthy seed separation for
carbohydrate and protein analysis, and

sample preparation:

The seed samples were separated by
Blotter method following the same manner. In this
case, one hundred seeds of each variety were plated
in blotter paper and just after two days, the seeds
bearing with pycnidia, mycelia and sclerotia of
M. phaseolina were separated. About 20 seeds
healthy seeds and 20 infected seeds of each variety
were dried at 65°C in air-oven for 3 days. Thereafter,
the seeds were grinded finely in a ball mill keeping
separate of two varieties, and healthy and infected
seeds. The finely grinded samples were used for

carbohydrate and protein analysis.

Carbohydrate and protein content estima-

tion:

Total carbohydrate content in the seed
samples was analyzed by Anthrone method
(Morris, 1948 in Yoshida et al., 1976). For protein
content estimation, first, the nitrogen content was
determined by micro-Kjeldahl method (Yoshida ez
al., 1976) and then the percentage of protein

content was calculated by the following formula:

% protein = 6.25 x % nitrogen in the sample
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Results and Discussion

Effect of Macrophomina phaseolina on
seed germination of mungbean and
blackgram:

Macrophomina phaseolina was isolated and
recovered by Blotter method, confirming that the
pathogen is obviously associated with mungbean and
blackgram seed. The incidence of M. phaseolina
and its effect on germination is presented in figure
1. From this investigation, it is revealed that M.
phaseolina is amajor cause of germination reduction.
The frequency of M. phaseolina in different
varieties ranged from about 2.00 percent to 30.00
percent. After 72 hours of incubation, the symptoms
of M. phaseolina infection such as microsclerotia,
pycnidia, whitish mycelia, and blemished radicle were
appeared. These symptoms led the seeds or seedlings
todie eventually. No plumule was emerged. In some
cases, the seed could not germinate and plenty of
pycnidia and microsclerotia were produced on the
surface of seed including mycelia. It was also no-
ticed that when the infected part of seedling like
plumulé, radicle, seed coat or cotyledon got touched
withthe oﬁer healthy seedlings, the healthy seedlings
became infected and prdduced the same symptoms

of M. phaseolina infection.

From this study, it is evident that M.
phaseolina is a major seed-borne fungi which
frequently get associated with seeds of mungbean

and blackgram. It was observed that higher the
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incidence of M. phaseolina the lower was the
germination percentage or vice versa (Figure 1).
Therefore, it can be inferred that the presence of M.
phaseolina reduces germination of mungbean and
blackgram greatly.

The presence of M. phaseolina in
mungbean and blackgram causes not only

germination reduction but also reduces the quality
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of sprouts. Blemishness of sprout is responsible for
quality deterioration. Because of this, Blackgram of
Thailand is often complained by importers
(Chainnuvati et al., 1987; Pichitporn and
Thavarasook, 1990; Putasamai and Surin, 1988).
In soybean (Gangopadhyay et al., 1970) and
sunflower (Raut, 1983; Fakir et al., 1976) seeds, the
effect of M. phaseolina was reported and described

similar symptoms,

—a&— % Germination
——9% infection

Varieties and promising lines
Figure 1 Percent infection of Macrophomina phaseolina and germination of seeds

in different mungbean and blackgram varieties and promising lines.

Carbohydrate content:

The percentage of carbohydrate content in
healthy and M. phaseolina infected mungbean and
blackgram seeds were showed in Table 1. In the
diseased seeds of both mungbean and blackgram,
carbohydrate content declined greatly, Maximum

carbohydrate reduced in diseased mungbean seeds
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compared to healthy ones. In healthy and infected
mungbean seeds, the carbohydrate content was
found by 22.50 and 8.25 percent respectively. On
the other hand, in blackgram seeds, carbohydrate
content depleted from 22.25 percent to 12.25 percent
due M. phaseolina infection. From this result, it is
clearly observed that this remarkable reduction of

carbohydrate content in mungbean and blackgram



P : S o .
WO Macrophomina phaseolina Nmanfunudadudouasdufmid

seeds absolutely caused by M. phaseolina infection.
Saxena and Karan (1991) found the reduction in
carbohydrate content in sesame and sunflower seeds
due to infection of seed-borne fungi such as
Alternaria alternata, Aspergillus flafus, Aspergillus
niger and Fusarium moniliforme. They indicated as
the probable causes of carbohydrate reduction were
due to utilization and conversion into carbon dioxide
and water by storage fungi. Different types of car-
bohydrates like fructose, glucose, sucrose, and ribose
were greatly reduced and sometimes disappeared
while Geotrichum candidum infected in round gourd
(Citrullus vulgaris var, fistulosus) (Sumbali and
Mehrotra, 1982). They described that the decrease
in sugars in the infected round gourd was likely to be
related to the breakdown of carbohydrates by fungal
enzymes or host carbohydrates being used as
substrate.  Sandhu et al. (1998) reported that the
levels of total sugars and starch were always more in
healthy stem and root tissues as compared to plants
infected by M. phaseolina. Decrease in carbohy-
drate levels has been ascribed to its utilization for the
growth and multiplication of the pathogen and
movements of photosynthates to the infection site.
Sinha and Prasad (1977) observed a considerable
decrease in carbohydrate contents (three soluble

sugars viz. glucose, fructose and sucrose) of arhar

wanenMBAtazmIReundaamedaunu

(Cajanus cajan) seeds because of Aspergillus flavus
infection. They reported in the infected seed, glucose
and fructose were completely utilized by the infecting
fungi. Similarly, Srichuwong (1992) found less car-
bohydrate in the Colletotrichum truncatum infected
soyBean seeds in comparison to healthy ones. He
mentioned the probable cause of carbohydrate deple-
tion was using carbohydrate as a substrate or energy

source, resulting in chemical break down of nutrients.

Protein content:

The change in protein content due to M.
phaseolina infection is presented in Table 2. The
result shows, owing to M. phaseolina infection,
protein content in seeds of mungbean and blackgram
were increased. The protein content was uplifted
from 22.05 to 28.77 percent in mungbean seeds,
because of infection. Correspondingly, the upsurge
in protein content revealed by 27.13 to 32.81 percent
from healthy to diseased blackgram seeds. The
increasing level of protein in infected mungbean and
blackgram seeds appeared to be almost similar.
Increasing the amount of protein content in the M.
phaseolina infected seed can be described as the
additional protein was added from the fungal

mycelium. Although reports regarding the effect of

Table 1 Percentage of carbohydrate content in healthy and diseased seeds of mungbean and

blackgram.
Mungbean Blackgram
Healthy Diseased ~Healthy Diseased .
22.50 8.25 22.25 12.25
LSD =0.683; Significant at P value 0.000.

0.05

63



NIMANEAT 17(1) : 59 - 65 (2544)

M. phaseolina infection on protein content in content was explored (Jadeja and Patel, 1989). In
mungbean and blackgram are not available, but in soybean, due to Colletotrichum truncatum infection,
some studies, which were undertaken in other crops, the protein concentration was thrived (Srichuwong,
and regarding other fungi, were showed similar 1992). Sinha and Prasad (1977) when studied the
results. Bilgrami et al. (1978) found higher protein  deterioration of arhar (Cajanus cajan) seeds by
in mungbean seed because of fungal infection. Aspertillus flavus, they observed some amino acids
Vidhyasek et al. (1973) reported in rice grain due to like glutamic acid and ot-alanine were higher in the
Helminthosporium oryzae infection, the protein infected seeds. They also explained, as the cause of
content was increased. Similarly, in lima bean stem, amino acid increase was fungal organism itself, which

because of M. phaseolina infection, higher protein contained amino acid.

Table 2 Percentage of protein content in healthy and inoculated seeds of mungbean and blackgram.

Mungbean ‘ Blackgram

Healthy Diseased Healthy Diseased
25.05 28.77 27.13 32.81
LSD =0.190; Significant at P value 0.000.

0.08
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Simple Model of Soil Water Balance

in Arabica Coffee cv. Catimor
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Abstract : Soil water balance of Coffea arabica cv. Catimor was conducted at Khun Chang Kian Highland
Agriculture Station, Faculty of Agriculture, Chiang Mai University. The model of soil water balance using MBASIC
computer programme to predict water used of plant and to compared with actual water used by drainage type [y;v.im—
eters was determined. This study has been divided into two phases namely; rainy season and dry season. The results
showed that in rainy season, the average actual water used from three lysimeter tanks were slightly changed. The
maximum soil moisture content was 0.392 cm’.cm” and minimum was 0.231 cm®.cm™. On the other hand, the average
soil moisture content from three lysimeter tanks that predicted by the model was highly varied. The maximum soil
moisture content was 0.558 cm’.cm” while the minimum was 0.063 cm®.cm”. The results obtained from two methods
were rather different, and when analysis was made to find out the correlation, the coefficient was only 0.848. During dry
season, the average actual water used from three lysimeter tanks were slightly changed. The maximum soil moisture
content was found at 0.371 em’.cm” and minimum was 0.275 com’.cm”. However, the model showed that the range of
changes in soil moisture content was narrower than the rainy season. The maximum soil moisture content was 0.41
cm’.cm” while the minimum was 0.198 cm’.cm™ when the correlation coefficient of two methods was made, it was found

at0.978.

UpadsAraIu Ansnuasmans uvanndodes i Foalwad 50200

”qﬁé‘tﬁnnanﬁnmqmsmms AuzinpAsmans uIInodoFoslni Foalni 50200
*mndrnighenand auzinuasemans uninedudosini @oalmi 50200

" Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
2'Multiplc cropping center, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

¥
Department of Soilsience, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

66



nvndneseiuisvesgaummiiuau dmiunudendhmeiugmifues

Y ' :‘ - o o = S U d'
UNAAYD : augaveniiluduluanmmsdgnmuresiid aewugasaves w ﬁmumﬂmﬁqwumamvu
o a PV 1 3 - a 4 .
AuznBATMaRs s Inndurs i RsiuswiulaeTusunsuneuiunesnuuuda (MBASIC) ieinons
¥ ] ¥
Moy TaofSeuisuiumsndoualanSinuihlaviimsl¥lagiines Taousnmnarevesnilugasie
: 1 1 ] : { = ar aa i 3 [
msiems i lusaggiunas lugisgguds namsnaass nuimslfihinhesdlud s ladinesindons 3 §a
1 1 FJ ) & a A < = d 9 a (a & 1
urnggdunuITnaanusuluauimsulaoudaufisudmiss TaeilSnaunnuiugagaog 0.392 s’
0 nmnﬂsmmmmwmqﬂw0231qm an” dnnaninadnaaey jUuuudaeanendasmaninudi Ui
amsduludumavvesdsladfimeia 3 mnmwuuﬂiﬂaumaqq Tﬂunﬂsmmmmwmﬁﬂagw 0.558 a3’ .
2
> TvaefilSunamududigei 0.063 mranr Faeuiuiwaitidonih 2 S3iduandeiureuthann
] A o @ W o as VA W o > '
useg1e lsinm dievhnmsnageuniuduiuin 2 35 wuhiimdulsza@nFanduiusithi 0,848 Tussnauds
9:' A Y oa ar o= S A o ar ' =l n; a 1 s T =)
asftnenms hfiniedsludsladiivesindeis 3 Samuhmsnfeunlamnuiuludu ligain TaoilSuman
& P - 4 3 d 3 o
Fugaganyh 0.371 o’ aw™ nardTnuanurudiigan 0.275 w1’an” dunaninminareugduuuiiananie
- ' <y J = A 3 a s ¥ = A
adiamaaswu YSinuanudulugquds Insuldouslaadeoninluggru Tasilfinannusuludunsogs
v . A |a & - i . = . ' ot H
qaogi 0.410 @’ wazfivSrnannudulufundodiiqai 0.198 su’a? edilsiawmuiimi1donie2
Fienuduiusianilugrggiulaedmdulss@nTanduiuii 0.978

¥ 1 d
Index words : augathludy ladlimes jluvudaeniluau

water balance, lysimeter, soil water model

A1 NINTIUDUYD L3N [rate of net influx through
the upper root zone boundary; IM] #9315 1@
msﬁnyuﬁmﬁ’uanqmm%ﬁm%’u vauin l1an19InaIua19v8951n [ rate of net

AufimfuiFesiiranluiuedrauinuay  influx through the lower root zone boundary;

] Qo = . . o

aunsan i@ Taonsodveninavesdunadey  (CR-D)IMIMUUIVDINY [“'ansp'l‘a"T ; TIuay
as =

daq weduredantsldihetauielavesly  FSAUAINANYEIIIN [rootdepth; RD) He 15D

s - y a v auduaunms 1ddy
U9 Driessen(1986) latgusiuinnufaiid

winiideyavesdaunadey ﬁmwﬁmmww‘mflu RSM:[M““(CR;D)'T]’ RE

mmﬂgmuﬁ'a yazmmherdunaiisin RS}’“%ﬂT“ﬂmm“J"“:Jimmmm

i'amﬂﬁ'w’f’mﬂu °lus1J1,mmnaaaﬂNﬂmﬂmﬁm ‘d"ﬂuau“mmﬂf}“ﬂﬂfwwﬁm 3t ,
mmm“I,%’ﬂﬁmﬂﬂﬁ‘lmunmmﬂﬁwa‘m ™: msnfaounlasshims raveah

a v 1 = YR
AneEoa (water stress) iiNadD mmmmu NWINNAIUVUVDIUTIUTIN (BN IUT)

') o = 9
Tavoany'la ﬂauumnumﬂﬂwugmmm (CR-D): 8asms Inavenifiduen
1 1 a _l
Driessen(1986) #ana1niigasimsnfaountlag  TIUANYDIIIN (BU.3U 3
=y J ) ~ . 9 =t .I
PsurnnuduluauluuSnaus nie [rate of T-mﬁﬂw““’f’j“‘”(”“”-?“ )
change on moisture content of the root zone; RSM] RD: 35AUANANYBITIN (3. )

2
mﬂuﬂqwmﬂﬂaﬂuuﬂmﬂﬂswms‘lwamqm

67



NMIMAUNEAT 17(1) : 66 - 74 (2544)

srudensnissanmanoulag
U5a anudn wanlugraamileq (RSM)
fazawsarin szl Sunanuiuly
auluuSnusinivluudaz¥ivnaives
nstoSey 18 TaomswalSananudumn qm?u
Mulunrazyie (SMj) imﬂnamsmmﬂaﬂu
uag ﬂimmmmw“lmmnmuuq (RSM. Dt)
AIANTT

SMj (t+At)=SMj +RSM. AtSM;

¥ ]

(t+A1) : YSuannudu luauiagega
¥, 3 3
e (30 y3)

SMj
(e30®, ¥y™)

v r 2

RSM : oas imsnlasunlasnnuyulu
a ' = 3o
aulugrsnamir (.o 0™

=i Y
At: sounan ¥ (Ju)

a g = a 9/
s UTuaanusuluausuay

TunsAnyufoIfuaudesnisii
yoanul @unfuoidomsszmouazmsmoi
ieAndulszananis1siiwean il Wamit
(1988) YITHIAEIRUNITAETIME1910
Funu Sulszaninsldinasasunaves
mmm%‘ﬂmfﬁ?‘ifwiam‘m?tglﬁﬂmmaﬁu
Aaf e wazaaeaIuRInIsoeNABNIAL
Aanavaanul Tasnanhdutlsy@nsns hi
vosnudenshediiussozveams telgnuas
_ i]ﬂ'umsmm’fuaawmqaunswmmﬁs"ﬂma
A1500NABN I.Lﬁwﬂ’e]ﬂ‘] mnmqmms”lfﬁmmm
(maxnnurnvalue)ﬂiwﬂw‘ummim)ﬂﬂﬁlﬂI.mwﬂ’li
Fnyinfoiu fnstufingasinmsaoszime
(evapotranspiration) duilsz@ninisldrimas
szansam ms1diiweanu (crop coefficient

68

and water use efficiency) édl‘ﬂuﬂ”ﬁ 1A
Fuius mals ﬁywaqnmvlua“ﬂ’fﬂuammmw
Qi ﬁjﬂllﬁﬂ'l‘iﬁ’ﬁllﬂﬂ uwwgﬂuuﬂﬂiﬂﬂi‘i’f
ms ﬁuﬂammu'l“lum'lacmnﬂs (lysimeter) %‘m
YUIN 1.5x 1.5x 1.0 \UAT s,mw'lﬂmﬂuammm
Tau14a1m3 (Doorenbos and Pruitt, 1977) fie

ET =P+I-D*AS

ET : ETmszmaisz( )

P USunmielu ()

I USinahiilimaunumiethsa-
sz (un.) .

D : ﬂ?mm‘lﬁiywﬁi:uwmtj ICATE AR
()

AS : USinanhitnsuasamily
AU(N.)

(v d a
3ﬂqﬂ§$ﬁ~1ﬂﬂlﬂﬂﬂ1i?§lﬂ

maﬁnmsﬂuwmammaﬂmﬂﬁmm
194 ﬁuﬂaﬂamuﬂuﬂu Wevnnemsldily
A vosdumun uag mﬁﬂmﬂsmumamﬂn
ﬂmwmmwmﬁuqammuﬂuﬂu JEETM BT
doufums i iutesees muesiit laeis
ms 14 ladilines

d a
ginsnmazIsniInaass

¥ o

winsilgndunuduazngrlunuii

dgn murludaladlimes lundlas Taomsda

anmneludmnednidindifissiuanmanm

dussaldinniige Taoluds lagiimesd 1 Ugn
9 e ' =t A ¥ a [

neuvsed e maldTun1seneds dauly



097 2 uaz 3 Ugnaundiinunyitelgyseuim 3
won udrhyssnunIviinansyde 1en 13
Jahmsne lumsne 18vhmstuin auves
vhluseladtines TaoialTuanih ludni g
s indSurenishd 18 uvasthnlSinoni
yalsznmiiliegiuiivawenaunuluvasiny
nasazliuienifisainenndeladines
wienfuinseiaugavenilae Tsunsu
witnfiadretu (amgd, 2541) e ldmniSina
msAnunlaaBnanudu meluauson
sniluyn 10 Yu Tasvims fAawifuszozinm
27 Tunsaziley utamsanmeenilu 2 ¥asfe
F9GAHY (uBIoU- ‘wqmmuu) u.a'”qmma
Gurau-Snmudniwai lonmsAnuta2
555 zimadulszAns anduiuteo

wan1InaasdtazIalsol

nnnamsan W luynszes 10 3u

Tugaggru dninamsnldouulaslsina i
Tﬂﬂﬁnﬂammnm"lawmas fnmsadow ualas
WudnuazRerfuaaeniias §a TaoSinums
Lﬂﬁuuuﬂmxﬁnﬁumnfﬁ Taomdona 3 RGEINY
FIADUATNYIAN Tﬂﬂﬁfin‘i‘lu +0.013 s a’
dmduilms naaesdi 1 uawﬂmﬂmauqmﬂnnm
(§h +0.048 Wit dwdudnsnanesdi 2
dmfinansu/deunlasanasiigaTaomi
o1 3 &4 o lugadoufunoudafiswidy
-0.086 95" ™ Az -0.146 B4 ﬁ'm?ﬁ’i']m'i
naaesii 1 uagiimsnanesd 2 Ay @il
1) mumiﬁﬂm‘lmﬂm@zmauuwmmmﬂaau
1uJa:anmiuuﬁﬂmﬁﬁuqainﬂm "lacﬂumaswn
aﬂymmﬂawﬂmnum 3 §anaeaanInAne
wa21 Taowuin/funu ﬂ'l'ilﬂﬁtmuﬂﬂﬂi’l'mﬁﬂ
akigaeglusrudeuqumiusaasans 2 7
minanes Tnulidmasegii-0.102ms. au  uaz
0,065 1 AME IR (N TNT2)

40

=
=

ntimeteem)

nytrcfcghicce

g

"

i

*10: “

=

’ wﬂw']nmlll]'w

ﬂ .
= oo . o
= o &
o
§u 10 s —§ ., . d§.. -2
2 2 o g 5 E
g < o i <
. = - e -
G20 = 2 'S 5 o‘:;
£ ] > =
g 3 é o = =
So.30 pv :j el % 1
8 -
5
-g-o.w - - -

iIl (B rﬂmgw t[|'H ‘l-'l‘-

29 May-i? Jun 1999

ﬂ..,,.‘.‘.,‘.,\,‘,-._.‘.

;999

26 Sep-5 Oct |

{
I

25 Nov-4 Dec 1999
24 Jan-2 Feb 2000

28 Jul-6 Aug 19

[
ta
e

Figure 1 Rate of change soil moisture average 3 tanks lysimeter in rainy season.
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Figure 2 Rate of change soil moisture average 3 tanks lysimeter in dry season.
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Figure 3 Rate of change soil moisture content by model from average 3 tanks

in rainy season(a) and dry season(b).
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Figure 4 The compared soil moisture content between model with actual water
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Factors Influencing Arabica Coffee Production and
Extension for Sustainable Agriculture : A Case Study of
Huai Tadt Muser Village, Inthakin Sub-district,

Mae Taeng Distriét, Chiang Mai Province
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Abstract : The objectives of this research aimed to investigate factors influencing the sustainable agriculture with
arabica coffee as the permanent tree basis. This studied carried out at Huai Tadt Muser village, Inthakin sub-district, Mae
Taeng District, Chiang Mai province. The population studied were 32 Muser families who cultivated arabica coffee in
sustainable agricultural system. The data were collected by questionnaire and statistically analysed by frequency,
percentage, arithmetic means and Yule’s Q.

Factors which influencing the sustainable agriculture with arabica coffee as the permanent tree basis were
education attainment, age level of the hilltribes, diversion of inter-cropping plants, experience on coffee cultivation and
coffee information exposure. ‘

The reasons on keeping arabica coffee trees as permanent basis, were coffee tree was perennial trees and it

could generate income every year. It was easy to maintain and low investment because some of hilltribes did not apply

AR INANN T IIRSIHIINI NSINEAT AUIINEASANAAT unTImededes vy o.Fea vl 50200

“Depanmem of Agricultural Extension, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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chemicals to them. There was no market problem for coffee production because local traders could buy and sell it to the
market in town.

It was suggested that it is possible to develop arabica coffee trees as the permanent trees in sustainable
agricultural system if hilltribes obtain the suitable knowledge conceming coffee production as well as price guarantee
from both government and non-government agencies. At present, if hilltribes can produce good quality of coffee bean (e.g.

organic coffee), it will bring them high income. >
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Table 1 Factors influencing arabica coffee production and extension for sustainable agriculture.

Sustainable Agriculture

Factors Income from coffee difficulty/easiness to Difficulty/easiness ot
compared to other crops maintain coffee trees seek for market
1.Age of hilltribe +.50 E +.50 -41
2.Education attainment =11 +1.00 =70
3.Family member -13. +.13 -~06
4.Size of coffee plantation - A6 +.34 +.48
5.Experience on coffee production +.39 +.28 -36
6.Pattern of watering -13 +.28 +.33
7.Coffee information exposure -.76 +.50 +.16
8.Training on coffee production -23 +.19 +.03
9.Fertilizer uses -4 -1.00 -12
10.Pesticide uses -21 +.13 -48
11. Diversion of inter-cropping plants -11 +.84 +.29
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The Use of Acacia (4cacia mangium) as Protein Source in

Dairy Ration

auiles avIufs’

Sompong Sruamsiri”

Abstract: Sixteen Holstein - Friesien cows at 7% month pregnancy were divided into four groups according to
Completely Randomized Design to study the use of legume leaves (dcacia mangium) as protein source in dairy ration.
They were then fed with Ruzi grass or urea treated ricestraw (ad libitum) together with 4 different concentrates ;
concentrate with 8% soybean meal (control), with 12.5% leucaena, with 12.5% and 25% Acacia mangium. Through out
the 120 days of lactating period, a slightly decrease in dry matter feed intake (kg/h/d) was found by cows fed with
concentrate contain 12.5% leucaena, 12.5% and 25% Acacia mangium respectively. Milk production 4% FCM decreased,
according to concentrate feed from 7.82 to 6.97, 6.64 and 6.47 kg/h/d, respectively. Feed cost per 1 kg milk was 5.26 to
5.11, 5.20 and 5.44 Baht, whereas feed conversion ratio were slightly increased from 1.72 to 1.84, 1.91 and 1.98
respectively. Cow fed with concentrate plus leucaena had lowest feed cost per 1 kg milk and highest income per 1 kg
milk. However total income after withdraw of feed cost was the higest by cows fed with concentrate plus soybean meal.

Raw milk quality was not significant difference among the treatments.
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“Department of Animal Technology, Faculty of Agricultural Production, Maejo University, Chiang Mai 50230. Thailand.

82



malflunszdummiibumasldsduluersTaun

AUNNa0a ﬂ%‘mmﬁmu 4%FCM HiAdinaa u@iﬁunuﬁwmmsﬁﬂms wantiuw 1 A Tansuuaztssan nmmsndoy
mmmmawumﬂ‘fﬁunsmumm‘lufrmmmi'ﬁu mmaaummuﬂnmmuammuuﬁmmmmnn (P <0.05)
sunAoysananiu 4% FCM Taiii 7.82, 6.98, 6.64 0% 6.47 n.n/arSu Aundedunuaiemsdenisnani,

uu 1 flansu iJﬂ"ll'l]'M 5.26, 5.11, 5.20 uae 5.44 U ua‘"mmavﬂswﬁ‘nﬁmwmﬂﬂauummi Uﬂ'llﬂu 1.72, 1.84,

1.91,unz 1 98 ff]ﬂillﬂfjﬂ‘flﬂﬁﬂx‘lﬁ]llﬁ“lﬂﬁ ﬂqu'ﬂﬂaaa‘n‘lm'uamh‘{‘r'mrm"lm'i“numwﬂu‘izﬂu 12.5% 11—l’dﬂi

ﬂmwnmmavﬂuuummmiﬂemuu 1nn. ﬂTI’]fIﬂ llﬂ“’l‘l’lﬂﬁﬂﬂﬂll'ﬂﬂﬂﬂﬂ'lull 1 nn. ﬁ\i'ﬂ’qﬁ Namausmummun

ﬂwawmnnﬁm}uﬂ 181U 1‘511.!?1@1]"/1@1’!1El\i?'lllﬂi‘l.lﬂTﬁ'l‘i‘lmﬂmmﬂ 'Jmamnmqmm mmauammwmuuﬂu'lu

UANANSAUNNADA (P> 0.05)

= - . = 9“ A 1
Index words: Tunsziiu nszfumm Tdsdiunnis unasTusiu omnsIasaun gumwinadi liazaie unsa

ipil ipil, Acacia mangium, plant protein, protein source, dairy ration, milk quality, acid insoluble ash

A1

funulumswandadimun lnonde
sz 60-70% Ae Aumumenisdad nazva iy
sznevlugasemsiifismunsiian fie Sagiu
omsdaTilfiduumda Tsiu Foreldinen
fyvSedad undalalsiusnitafidrdguasiion
T9dudauilszneuvesundsTisaulugas
9IM13AD Aquvesiwaszgadaluaseqa
Leguminosae 130 Fabaceae 19U N5 (Leucaena
leucocephala) wonvnez 1¥lunseduiluumas
TalsAuluemsuyuduasdaiuds Aunszdud
Ugndaldiiufiyigedu testumsazdraves

¥
ni1auld mslFlunszdulunmsi@oedad

mmmh’t"lﬁ'ﬁﬂugﬂ‘lﬁ'ﬁuﬂﬂ w3 l¥luus
Nﬁn']uﬂmmmwu YSnuitlludaiudas
¥iinoy smnmaﬂu”lﬂ‘uunu‘uummﬁm Py 1Az
Fodrindu« (yaady, 2531)
Nymitdrvyvesms1Flunszinlu
omdad uenvinlusedlynvea)Sinmuans
s T T (mimosine) Al nalsyaeuuda &
fitlymdumathilasyisdmuazluivaiagy

& A 9 =
Faimalvgunmveslunseiuasas dymims
sznaveunde lnthinguesdunssduiiidiu
mlvnandalunsziufiesngamaiisuiuaaag
9/ ] 9/ 1 =
awlasmnizturgguds manumasTusdu
A A A A qw ' a A
vniryiiaou e 1 duuna T sAuninfialy
a o a =;
amnsdaisatiudainsinm
nsziumwudufiyasegadafivhauls
PANTI ﬁ%@’nmmmﬁﬂ{’j'mcaciamangium il
dufnilaeguinunsuimiieoveslszing
pomasido 1hihiifid uazvygime Tudnmilu
walszmadulailide prztummsadiulla
L‘%"Jﬁ%’ﬁma"lwU’Immuﬂ1"la’1’°lﬁ'n1sdqm‘s’u‘lﬁ
mmsﬂsﬂqﬂluwwﬂm@ﬂmu uaz luaih
au esmdiniuas fesfumswmaoves
widu nszdumnuiufivaszgadaid
UszToninaziiquannnne wu 1hgedu
o a o £
wijuivaae Puinguauiostunsgapdomi
au dosrumiadeity uag 1l uidhumasemns
#0118 TaomwzmslFludhumasTsdunn
‘;‘ - ) ﬂ(
wslumsinesln @nTgnd uaz amy, 2528)
msiluvualvgivenszdummivinainise
o ¥ a A o A A
i ldmeunulunsziunsenmnduniesnly

83



WNIMTHNEAT 17(1) : 82 - 91 (2544)

Wunvasllsaulueimisdatld iy
152 Tomine19mIvIHIsdAI061900 NISANE
¥ v
Tunseisadlumsanuins 19lse Tosivesly
o A ] A
nyzdumuneiuuras Tusaulue s Tauy
isumeudums ¥ lunseauuazmndundes
ierhdeyai 114 szneulumsdaaiums
= ar 9/ A U
Ugnnsedummdmivldluweduunas
Tals@unielunemsdaiaeli

u d
Ingilszasanmsnaasy

WoAny S inasinm Usnaemsi
fuszAninmmanlfouems nazdunuly
mswanluladaun doldlunszdummly
szAuae huumdaTlsaulugasemsdu

d ey
gUnsainazisms

@ e’d:; 9/ n‘:
¥ Taiuggnwen Tsaa Tmindatons
9 = o o [
usn lgalseanm 7 @eus iy 166 useandly
1 @ ] - o’,
4 NQUNARDY 9 a¥ 4 A1 uRazAldaly 1
AULAUNINATDINVUGUADDA (Completely
Randomized Design) Tﬂmiaznfjnmam"lﬁ"?u
MsnnuUAuRg NN tag lasvennstuly
o514 nasau lussezisunaaesdaiunou
aaoauas luszez un1dSuamisneiuasg
d 4 o [ '
wun Wemnsduludasidiuemisvune
£ ]
Ysunarhuuis e 1dilu 1:2 uag Iazuuun
Y 50iv9519M0 (body score) Y52NDY BIN13
Y - ' =
YUY 4 NFUNATBI (AITNN 1) D
1. 9MISTURINNGUKRADY 8% uaz
912 TWA 17.5%
3 e a -
2. 9 VUNL lunszautlu 12.5%uay
T 10A 13.5%

3.omstuit lunsedumm 12.5%uaz
11 TnA 17.5%

4. omstuiiilunseAumm 25% iz
1 0.5%

. Y o
, MlanaaeadduTselunenianuds
FhurentulseiaRediinlmiga luia uazs
e saunth Hdouus niagn 1 Tndoiuetie
daszaaeanal 1o s 30 Winineuinig
Savuy nade To T2 advSumunaia 6.00
U, 1oz 16.00 w) omannuldudhgdaauas
WvuYSe6% Tﬂwﬂampﬂﬁ’q?s”lﬁﬁ'wm’ﬁﬁﬁﬂ
Huunasemsnorudaudizuiudiou Tsaly
FosIauNIUNsEITandInaea 10 §a szes
naMARBIIAL 120 undanaon
Sudinimiin Tanaaeuieizunig
mamuazéuqamsmam ufimlSinaems
fiduazSineniniiza i odma iy
doduernsdad mdhgd WiseuySe oz
omsdu) e inszgumme s
Proximate analysis (AOAC, 1985) 3n51¢H NDF
(neutral - detergent fiber) tinig ADF (acid - detergent
fiber) AUATUBY Van Soest (Goering and Van Soest,
1970) nidannnaeaiiune 3 dlamihudet
yalanpdadiuszoznat 1 dilaniluszozneans
Tudraanduiednsizvuazdiuiw
FunlszAninisdosldvesTaguis Tsduuaz
NDF Tao 19181 hiaza1olunsa (acid insoluble
ash) w3 ATA fludaFsn e L3Eve4 Van
Keulen and Young (1977) ﬁﬁfl”

fudszansmsveelavoslnruz =
100 - 100 x (%AIA Tuoms) x (% Tavuzluya)

(%AIA Tuya) (% lnyuzluerms)

84



b

wufedniuuyeusi Tayndmn 2
a P ' o A
filam eiasiziviesddsznoumaunilf
iy Taun o sidud lysiunmumuis Gerber Test
@153%’3'ﬂmmnflunimm.»ﬁin(pH)umuﬂas"&‘fmﬁ
ﬂjmum'lumm! (total solid) (35541, 253 8)1Jana
‘n”lﬂmﬂmmuwﬂmnnmsuwmmuﬂsﬂnu
1875 Analysis of variance AMUHUNITNARDA

mslunszdumwuilmsslysdivlue o

wuuguaaeauazifSsuiounnuLanave e
mA8 1A% Duncan’s New Multiple Range Test
(95%Y,2538)
o o 3/ L=

aounmImImaass lénenSauuves
am lnuu madsuna Tulainmedad ausnda
NSTUMTINYAT w1 INeIaoud 1Y sening
Alenon 2539 89 quaius 2541

Table1 Feed ingredient of concentrate rations.

Ingredient (kg.) group 1 group 2 group 3 group 4
Rice bran 70.0 70.0 70.0 70.0
Corn meal 17.5 13.0 13.0 0.5
Soybean meal 8.0 - - -
Ipil Ipil - 12.5 - -
Acacia dried leaves - - 12.5 25.0
Urea (46-0-0) 2.0 2.0 2.0 2.0
Bone meal 1.5 1.5 1.5 1.5
Salt 1.0 1.0 1.0 1.0
Total 100.0 100.0 100.0 100.0
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Table 2 Chemical composition of experimental rations.

Item Dry matter % Dry matter
CP CF EE Ash NDF ADF
Congentrate
group 1 87.0 21.0 4.1 11.2 8.9 20.1 10.9
group 2 86.6 19.2 9‘4. 12.9 10.2 23.8 17.9
group 3 86.4 19.8 8.5 13.5 10.0 26.4 125
group 4 ‘ 86.4 19.5 14.9 12.5 10.1 277 18.5
Roughage
Ruzi grass 304 6.5 327 3.2 8.4 56.2 38.7
UTs 62.5 5.9 40.1 1.0 17.6 38.2 504

UTS= Urea treated rice straw 6%
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Table3 Performance of lactating cows fed with different experimental rations.

Item group 1 group 2 Group 3 Group 4
Number of animal, (h). 4 4 4 4
Initial weight, (kg.) 396.3 379.8 364.5 4003
Final weight, (kg.) 387.8 3543 349.7 364.8
Feed intake, (kg.DM./h/d) 13.47 12.87 12.67 12.83
Roughage. 9.12 ’ 8.85 8.75 8.70
Concentrate. 4.35 4,02 3.92 4.13
DM. Intake, (% BW.) 343 3.51 355 335
Roughage intake,(% DML.) 67.71 68.76 69.17 67.81
Feed per 1 kg. milk.* 1.72a 1.84ab 1.91b 1.98b
Milk yield 4% FCM,(kg./h./d.)* 7.82a 6.98b 6.64b 6.47b
Milk yield, kg./h./d.* 8.06a 7.42b 7.16b 6.85b

* Mean with different supperscripts was significant difference. (P < 0.05)
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Table 4 Marginal return from experimental rations.

Item group 1 group 2 Group 3 group 4
Experimental perioed, d. 120 120 120 120
Milk yield, kg./h./d.* 8.06a 7.42b 7.16 b 6.85b
Feed cost, Baht./h./d. 42.42 37.93 37.26 37.29
Roughage. 14.62 14.36 14.20 13.92
Concentrate. 27.80 23.57 23.06 23.37
Feed cost per 1 kg.milk, Baht. 5.26 511 520 5.44
Total feed cost, Baht. 5,087.47 4,549.94 4,467.84 4,471.68
Cost of concentrate ration, Baht./kg. 5.56 5.08 5.08 4.89
Milk price, Baht./kg. 9.00 9.00 9.00 9.00
Total income, Baht. 8,700.8 8,013.6 1,732.8 7,398.00
Marginal return, Baht, 3,617.33 3,463.66 3,264.96 2,926.32
Marginal return per 1 kg.milk.,Baht. 3.74 3.89 3.80 3.56

Note: Price per kg. of Ruzi grass, UTS, Ipil Ipil, and Acacia was 0.5, 1.25 4.0 and 4.0 Baht./kg.

*Mean with different supperscripts was significant difference.(P<0.05)
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Table 5 Digestibility of experimental rations.
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Item

Digestibility %

Dry matter* Protein* NDF*
Group 1 68.74a 63.48 a 60.03 a
Group 2 59.66 ab 57.56 ab 52.10 b
Group 3 58.23b 62.05a 5444 b
Group 4 56.53b 52.12b 54.19 b

* Mean with different supperscripts was significant difference. (P < 0.05)
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Table 6 Milk composition.

(2538) Tavsuade % luusauvesngunanesdi
FIYHT193.74-3 82% LAZNGUNARDST 1 ﬁfhﬁﬂﬁa
% luifuungaiigade 3.82% Aunde pH Turhu
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Item group 1 group 2 group 3 group 4
Mitk fat,% 3.82 3.76 3.74 3.80
pH 6.68 6.79 6.79 6.80
Lactic acid,% 0.18 0.17 0.18 0.18
Total solid,% 11.12 10.97 11.01 1L.09
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