MTANTINHAT

JOURNAL OF AGRICULTURE

0138130 TINTURIADLLNHATANEHNT Nuanaaedeelua

1% 25 adiun 1 puATNUE 2552

NATRIDUUNANATULAZNANAURBNISIATYLALTALAzNIsRRNARNTBIU NN

$9UNT 1918797 UAZ TATZHN SAUFIB .o 1
nsuanuazduunldifaudaslugiudn dnausizn uasdnadunse Sauindasln

{401 aawdu FURYEUTIA ANADIA NN ATINAT WAZ BIAUYN BATNATD..o.ovvieieeieeieieciieceeceeeeecee e 9
naTRIuAAludIAasasddansasneRufidananauzaaluaninilaanda

AMNGT TARTNA WAZ AT LLTIZUAA ..o 15
UszAndnmaaadaslnslanafaniisausanldandauinFadlu lunisasuamdas Sclerotium roffsii

Tann aewdu §9qun SasRaAa 1763 ANENA UASTIYDUTIA AWEDNM.oeoveeieerceeneee e 21

uaraslulnsiau aaWass uazlnundidaunanisiasgiiuineasunanlass

Taszen soufal uiie nquatadlad $1a0u Aaka tFennsal wiuans uaziowa weadamde....................... 31
naraslulnsiauuazinunaidannanisiadgyiiulnrasinuungu

Taszen $onFaH 31990 AARIMATTUN WALTEWUE. ..o 41

a v ' v 1+ a

nsAauAualrAINaRAnUIuNelnauRsansldleluNuninensns

AVAUT TTOYTAU UAZ BINTTOL WIHFT. ..o 47
MSIANAARRANSART LU ANUIIAILNITHURITIAR

FFUEE BUTATIU. .ot 59
o a a4 & v
fugruanenaaiaaiing

AUR A18GITIOL UAZ BUNUY GITTOUT VAot t ettt 65
nsAaszisssnunangnlninsagadunszianadludnmaradfiNaiuunduiiuien
- a o ¥ a
nilaannadmiugising

UOWA TEUATN UL HIUN] AIUAT Lottt 71

& P & & a

MSIAUSNENARNA LU INUND AR 9

= o o o

AT AL VU 79

ISSN 0857-0841



Azt lunsEsaNAuRLiy

FadfiaRaw

1MAAASE LmPNLEVien] vizeumanaidanms
maEsaNAURliU

1. dummnbeFenendange

2. meRad Ruiwidaauunsyansasnn A4 Fae lulasreniamasTisunsy
s Lo e 50 Fd s Cordia new A 14 Fadnasiain Aamealalmsfin 10 v
(i“JNU‘VIﬁG‘I?;i’aﬂ’]‘l:l’ﬂ“/lﬂLL@tﬂ’ﬁ:l’]@V\'iﬂqH)

= o o
3. MILTENAIALLUDIN

P

. . ‘

31 TalFas (Tite) Adu Tau uasHasdad]wanevanuasnnadnsa ae e
menneusemEngnge

32FagdizuussNiag dunmninaussnndinge

v
33 unAnga (Abstract) mndludenndu daauuasdinladnn Taesmmnualy
X . cam o y

maeAneIae 9iunsnl 35n1s pasnaunansAnsuazagUion enmlnauay
mndang birasiu200 A1 warliszyAndnAty (eywords) TifineunAntausiaz
Mendag WmenuLBimianalifiadlundnte)

3.4 A1 (Introduction) uARANMTILMWAZIMA) mmﬁﬂﬂﬂé NIANHIRE AR
MIAsALNaNs (Review of Literature) uazdnnlszasiamemsinuideBfian

35a1nsniuazdBns (Materials and Methods) WiuenmeaziBendan giinsnli
Vi raepm AT AR AR N RS eTIFaRY uazaNy ol

36 HANMSANMUSANANITNAGEY (Results) LIITENENANSA N ARE oA
anediayaluguuy mowenmdszneuld Taemsaann  Wdaiudu
MEnEanaEivNA

37 3ans0i (Discussion) AvadienferiLan sy rinaenad e TuaLyRigL Ve

, Co ey Y e Y o
wansinslannuanddenfigmenulnewdelietwluasdioome la Tnafiiugu

P I . L - S

nsdndedaniali Fansnianadinllsniuransdnenflunanisdneuazaansal
(Results and Discussion)

38 a1l (Condusion) Pasaguinal i Fumnmsd n e ddlulumuing sz ase
wiselil Whanliifiauaune visesvynassruazusmiSeazandunssiali

4. ARinssNLszmA vida AMraLAnL (Acknowledgement)

21auseliRA L Hinmauwanseasmeunnun fndaamaeludde i bl

Edamamidde
5. \aN@N921984 (References)

51 luilaiac bims b @ Hed biRentenieinlng 2niidndde 2
F uactl (Name-andiyear System) lienansnnenlne WA adauadt] wa, W sume
(2546) Terudn.. vise. . (awne, 2545) nilE] @ens2 e Wl asene uazasmca
(2547) TR, . VFD. . (FNR UATENVIELN, 2547) uastiniEj i e 3 e B
T ALINUA WA U8R 1IN UAZANE 1% AR FNE LAZADE (2546) TN . v . (Gene)
wazAnL, 2546) lunsciiananadl ummé”mqﬁ:f'l,ﬁ‘lﬁﬂmmm:ﬂ AA. 114 Johny (2003)....
Wiia...(Johny, 2003) finj@endl 2 s 197111 Johny and Walker (2004) .. %58 (Johny
and Walker, 2004) ynnidsnnnin 3 e Wi Sl Jonny et al (2005).. 3. (Johny et &, 2005)
dwuluindenaing s Wdded @emneudialisvin uszene e etal

52 lutiny@anasaneds Wiksasuenasnennenewnndanns ees
PNAALE M SN ANgLMLLINSE el P
1) 319417 (Joumnals)

%tﬁl Fens VAR, Toikas. Ta0nemns (Feudinietefls) U7 @ivi)

¥ oy Y g
WINUTHNBIL-ATALNA UG A

Funin 4o uay 0ign easilazidly. 2547, adRugAnaniuAzNg
fnemMRnA AANYBNAT e, 3aNTNEES 20(1): 10-18.

Barcenas, N.M,, TR. Unruh and L.G. Neven. 2005. DNA diagnostics to
identify intemal feeders (Lepidoptera: Tortricidae) of pome fruits of
quarantine importance. J. Econ. Entomol. 98(2): 299-306.

2) wisde uazAnT (Books & Textbooks)

Hefjd IRt Fawldde drinfisst, Gled At A mmaniniome,

e Aavawiila 16 Avisna uay wnanenl Auniung. 2545, Tsauay
WRARga e VA uazaing, BusToum s, Bedlvad. 308 9.

Gullan, PJ. and P.S. Cranston. 2005. The Insects: An Outine of
Entomology. 3rd ed. Blackwell Publishing, Malden. 505 pp.

A ' o A4 Aay S

3) Bevtiorluansniremisden @ enuenBoriuden uasiussnnbns

d =

P L T v 2y o e

Taf@en. RN TaFetios. uih wewinbusiu-mmingugn. b
4 - 4 o4 o oo coa do o

Faussanane, (Un) Teviddde. dAminiad, dadhfa.

AR ENA uar anyInl nevana. 2535, matiansdastlasiuiidn
Amgiva. uiin 2242, h gimal see e @Wn). wamazdnddng
de o o - - Y o oy a
PdrAtyresiimAssgiauaznistims.  feudaudndn lade
AT, NIV,

Kubo, T. 2003. Molecular analysis of the honeybee sociality. pp. 3-20. In:

T. Kikuchi, N. Azuma and S. Higashi (eds.). Gene, Behaviors and

Evolution of Social Insects. Hokkaido University Press, Sapporo.

4) INNTINUE
o

o

% Ao o4 PN P o = A
DRLUENL. LA, Talreq. szALAvENEIwLS. anniunsAn. Wadh

L

.
R, A vun.
ae s A g 5 . S
afil udined. 2547, nazean sl lelausionnumnuazansiEmnA W
) . .
wasmsfiunesuiugareiaie.  InendnuiineAans
WwnLTudin. svanenaadeslvs, el 100 i,

5) NANTRTINNTAU ]

a9

T da o oA 4 ad o4
Fef{ @ ireuioee. RN, TeFewiseTeuidde. Uszinnue
; ‘ .,
wnans. anisEeniseAdana, Headn i, Anoumiimivme,
- v
WANA alana. 2544, unaAmgLhdneululsemelne. wnas

F9N73. NN AT AFRTEN NERTNINLAS, NN, 126 i,

a

Ansatind

%ﬁfﬂmﬂu, ARk, Foias (azueenlm). uasdiasa: F0Websie ‘u
ﬁauﬂﬁﬁuﬁu"ﬁ@gm).

nengaEamanemg. 2548, mstgnanuunliliau (elasting). zuu
ﬂﬂuia‘ﬂ). Lm@iﬁm&m: http:/Avww.doae.go.th/proster/nondinhtm
(21 Wnend 2548).

Linardakis, D.K. and B.I. Manois. 2005. Hydroponic culture of strawberries
in periite. (Online). Available: http:/Avww.schundler.convstrawbernies.htm

(April 21, 2005).

B R

Widskuaiu 1 g whanuwdwiuiindeya lnedads ussundmensans
IR ANLAA MASLTLS AnineRrans sanendeidedival Samiadealul
50200



AIMTANTINHAT

JOURNAL OF AGRICULTURE

o

AREATRY]

o a

ANUUANITNNA

o

nUszasd

MERTa

U990UNBNNT

9A9LI9IUNENNG

NANLITIOUNENNT
NeEng

NAYLITONENNT

HNen1ganAnng

Aninauay
NNIRABID

ANTLANSL
luaunan

NANLITIUNBNFUARITUANS LINTTATIALAZUA L

A ~ a
UNANNLAUANDNITANNA HIITENTINERT

ATULINHATANGRT Publisher
wanenaedes vy

11981998 4 e (3 aTuAl) Publication
RN ANENNIE U N AT Objective

dd .
WATANTNNINENT g
ATUL A AN HAFANERT Consultants

SANADILAENENRBIUATA AR UA LS

7. @j‘ﬂﬂnﬁr R Editor
371, 79, lan Yoo g Vice Editor
901, Twepas $0ARA

90, 9. Yryhan  Tovdasena

90. 9. ANUR  AIYONA

361 930017 ADANS

A A3, 997t Felmian

A.n3. a5ty AUNANIUN

A.A3.LNE" 9IUNENY

A.nsaANae  Sunalnel

WNAYBIANT 599160

WNAINNATT0L NlLLAY
UNANUNITIL LN
Wlsgile FeRung
UNEINTUE ASLISIVIA
NAYLIFILNENNTITANTINEAT Office and
UIRBILALINARNAUS Inquiries
ADUSINHAIANGRT NWINLAE
wealuad a. @erluad 50200

2. 0 5394 4089-92 6in 11
M2617 0 5394 4666

E-mail: agjournal@chiangmai.ac.th
vanfuilluganndnlfannluven Membership
Sufugnn@ninaias isesase
NENLITUNENNTIALIATS

Faculty of Agriculture,

Chiang Mai University

Tri-annually

To disseminate academic knowledge in
agriculture and related fields

Dean, Faculty of Agriculture

Associate Dean for Research and
International Relations Affairs

Supasark Limpiti, Assoc. Prof.

Sawai  Buranapanichpan, Ph.D., Assoc. Prof.

Editorial Board Paitoon Rodvinij, Assoc. Prof.

(Academic) Boonlom Chevarlsarakul, Dr. Agr, Assoc. Prof.

Sombat Srichuwong, Ph.D., Assoc. Prof.
Warapa Kunaporn, Assoc. Prof.
Tavatchai Radanachaless, Dr. Agr., Assoc. Prof.
Charan Chantalakhana, Ph.D., Prof.
Metha Wanapat, Ph.D., Prof.

Angsumarn Chandrapatya, Ph.D., Prof.

Editorial Board Vilaiporn Thammata

(Management)Kamonwan Manokaew

Noppawan Nuboonma

Charochinee Chaimin

Karn Khongbanthat

Editorial Board, Journal of Agriculture,
Research and International Relations,
Faculty of Agriculture, Chiang Mai
University, Chiang Mai 50200, Thailand
Tel: 0 5394 4089-92

Fax: 0 5394 4666

E-mail: agjournal@chiangmai.ac.th
Apply through the membership form
as attached herewith or contact

directly to the Editorial Board

The Editorial Board claims a right to review and

correct all articles submitted for publishing

AN lsaiad: anAnANIANd 47/3 ounufiowndy adane eules a.deslus Tns. 053-242164, 089-4333989



UNUSSUIENS

= \ ! P = o \ = = 9 A o oA o
ﬂél.ﬂll 2552 AWLALUNILLAD 1 LARY ﬂQdQﬁﬂﬂVl’]uﬂ\mm’mm LAZLATENNTANNALTUNANURANIIE
a A ] P o \ e w , = oy = o a ~ Y a1
Lﬁﬂ;‘iﬂﬂ@ V]ﬂ’]ﬁ’]qqgﬁjﬂLﬂ@\?@ﬂuu@ﬂluﬂuﬂu%@q @ﬂqq\lﬁ\ﬂmqﬂﬂqﬂﬂ‘lﬂ@ﬂLﬂﬁ"]ﬂ’ﬁﬂ@W@LWﬂ\?L@’]i’] NAAITANATND
L’mﬁ%@mi@ﬁ ImﬁLQWTzluE‘ﬁ’]u@’]“’]?ﬂq?ﬁu LW?thﬁ\’]ﬁﬂquﬂﬁ'gLV}ﬂmﬂm?ﬂ?ﬁ'iﬂ'ﬂ@:uﬁq 5’]13~iﬁ\7§’]uﬁﬂqqmﬂuﬂ\7m’ﬂ\7

UszimArastszmanmai 18 lusy st

'
= % !

Tusaudluaill ansansinumsza f1aenadingdn 25 uda wnivinuleagfuiiusuusnaesd Tusaannss
dl o b % U da’d o u’/’ le dl :; da/ a A o 1 v = ) v
mxa i uald luaniiauauuneANiady 12 Fas Malinesussansnisuisaiidn Gueduneaiuaadi
R

a QI o d' ' o v d’l dl' 1 ydi v % |d| v a < a ald'
NN 31AzRANTUNLANANUILTassaalu TN Tw LW@iMIﬁLiﬂQL‘IﬂNWﬂW\?@%WLﬁ"]u’]u HLIEUNANEUANLIAN

¥ o a a & @ dy Yo vy v o dl Ql % A A o v a aa dJ
IAFUNTARNAITATU LL@ZQﬂWuﬂiﬁﬂﬁuQuLiﬂﬂLWNWWNVL‘]JW]EI faflunisAun lslfandndauil

gadrymouliinAne Annanstuazyinuiegluwanasnianemsasipadianduann@niuliiunn o ey
IHRUNAMNBAENIAINUAINUAIENIT BazUaIEanTY Beasdoainliilinisuaniaeu auwsaauiniesinu

a9 P o & s o g
naNERTLaza1 I NNaadiaeninaaneasdu Tuduhwunananaesansaslssinni

wuilvdaiiuniin adanasu

U9TOUNENNT



NATBIDUUDNNANIULASNANAUAANFLAT LA LTALAY

ms'afanm'anmmﬂnum

Effects of Day and Night Temperature on Growth and

Flowering of Curcuma alismatifolia Gagnep.

foun 1rasa uas Tassen sandas"”

Rungnapa Changjeraja"and Soraya Ruamrungsn'"’”

Abstract: The growth and flowering of C. alismatifolia grown in different temperature was studied at Chiang
Mai university, during February to July 2006. The experimental design was completely randomized design.
Plants grown under different day and night temperature at 24/18, 30/18, 30/24 and 36/24 °C in phytotron. All
other -environmental conditions were equal among treatments, including set-points of 270 pmol/mz/s
photosynthetic photon flux, 70-80% relative humidity and 12 hour photoperiod. The results showed that plants
grown under day/night temperature at 36/24 °C produced the.tallest shoots, the highest number of leaves,
leave area, number of pink bract, inflorescence stalk length, the dry weight of leaves, fibrous root, and
inflorescence stalk. The plants grown at 30/24 and 36/24 °C had the longest leaf length. The plants grown at
36/24 °C had the lowest dry weight of rhizome and storage roots. However, day/night temperature did not
significantly affect leaf width, number of plants per cluster, leaf color, inflorescence width and length, number
of green bract and dry weight of inflorescence.

Keywords: Day/night temperature, Curcuma alismatifolia, growth, flowering
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Table 1 Growth of Patumma ‘Chiang Mai’ under different growing day-night temperatures at flowering.

Day-night Plant Number of  Leaf width Leaf Number of Leaf area Leaf
temperature height leaves per (cm) length plants per (cm?) color
(°c) (cm) plant (cm) cluster
24/18 34.50 c” 330¢c 4.08 21.25b 1:80 21780 b 56.56
30/18 2880 c 420 b 4.39 19.85b 1.90 276.00 b 44 .64
30/24 4475Db 3.70 be 4.77 25.05a 2.00 283.00 b 44.45
36/24 5430 a 490 a 4.83 2585 a 1.10 482.60 a 49.58
LSD 405 6.94 0.58 ns 2.12 ns 157.53 ns

" Values within columns followed by different letters are significantly different at P<0.05

Table 2 Flower quality of Patumma ‘Chiang Mai' under different growing day-night temperatures at

flowering. .
Day-night Inflorescence Inflorescence Pedicle Number  Number of Percentage
temperature width (cm) length (cm) length of green  pink bract  of flowering
(°C) (cm) bract
24,18 5.65 12.05 22.10 d" 9.40 8.50 b 80.00
30/18 5.40 12.45 30.35¢ 8.40 7.80b 100.00
30/24 5.20 11.15 39.15b 8.80 8.50 b 90.00
36/24 5.37 11.50 53.80 a 9.30 9.60 a 100.00
LSD ;45 ns ns 4.84 ns 0.75 -

" Values within columns followed by different letters are significantly different at P<0.05

Table 3 Dry weight of Patumma ‘Chiang Mai’ under different growing day-night temperatures at flowering.

Dry weight (g)

Day-night temperature (°C)  Leaves Rhizome Storage Fibrous Spike  Spike stalk
roots roots v
24/18 2.10 b" 0.85a 13.62 a 0.74 b 0.88 072b
30/18 247 b 0.86 a 722b 0.78 b 0.94 063b
30/24 _ 231b 064 b 8.63 b 0.79b 0.83 0.79b
36/24 548 a 0.49b 3.38 ¢ 123 a 0.65 1.55 a
LSD 1.10 0.16 2.45 0.38 ns 0.16

" values within columns followed by differént letters are significantly different at P<0.05

5



MFAFINBAST 25(1): 1-7 (2552)

GE

grmgfinaneTunasiuisnaiuiinasiens
WinyiALTRreln s TudaessaznaRs ymnesing
frfuaunIziaszazeannan quuyinaneiu
nesAugInIRnAYNga Suaulusied Auen
Tu Aty penafiusen 1natanan grumnii
wnzandviumsiatyiulnrealyuunie 36/24
avmadea

AnmanssNlsznA

wnrauAnlasanstatARANEUAY
39 amaluladiFonminees AnsinemsAans
wndnendad@aalud uazgudusnisniswmun
sentaWugliaenlduatitulssuiiiasunann
Wiz 8 ReumunAnekl

LANANTANNRY

sl o enan, 2546, TEIUNISAIIEAE Y
paniiiesion.  NINAUATUNNINEAT,
NIV, 74 wlin.

And NARz. 2546, nisuAsuulamiedniguuay
Wauanisaeade. d10nAuw
NTIVNENALNEAIANART, NV, 320 WL,

45797 aesnulnslannd. 2539, HATEIAIUINMUAZNSLAY

fnsviawugsiansuanyunn. $eu
nsUszgunidainisliaenlilsedy
wiveR pfedt 2. dnnemanisnssums
TR, NN, 247 W
Blackshaw, R. E. and T. Entz. 1995. Day and night

temperature effects on vegetative growth

of Erodium cicutarium. Weed

Research 35: 471-476.

De Hertogh, A. and M. Le Nard. 1993. The
Physiology of Flower Bulbs. Elsevier
Science Publisher B.V.,Amsterdam.812pp.

Hinesley, L. E. 1981. Initial growth of Fraser fir

different
temperatures. Forest Science 27: 545-
550. -

Ison, R.L. and L.R. Humphreys. 1984. Day and

night temperature control of floral

seedlings  at day/night

induction in Stylosanthes guianensis var.
guianensis cv. Schofield. Annals of
Botany 53: 207-212.

Kamenetsky, R., H. Zemah, A. van der Toorn, H. D.
Rabinowitch, H. van As and P. Bendel.
2000. Morphological structure and water
status in tulip bulbs during their transition

growth:

visualization by magnetic resonance

from dormancy to active
imaging. pp. 121-138. I J.D. Viemont
and J. Crabbe (eds.). Dormancy in
Plants: From Whole Plant Behaviour to
Cellular ~ Control. ~ CABI
Wallingford.

Mouradov, A., F. Cremer and G. Coupland. 2002.
Controf of flowering time: interacting

Publishing,

pathways as a basis for diversity. Plant
Cell 14: 111-130.

Rees, A. R, 1992. Omamental Bulbs, Corms and
Tubers. CABI Publishing, Wallingford. 220 pp.

Sm@th. D.R: and RW. Langhans. 1961. The
ihﬂuence of day and night temperatures
on the growth and flowering of the Easter
lity (Lilium longifiorum Thunb. var. Croft).
J. Amer. Soc. Hort. Sci. 80: 593-538.



uarBIMUNRnAIuLaEnaAusansasyAula
uszmeaanaantalyuin

Steer, B.7. 1981. The effect of growth and
temperature on dry. weight and
carbohydrate content of onion (Allium
cepa L. cv. Creamgold) bulbs. Australian
Joumnal of Agricultural Research 33(3):
559 — 563.

Tageras, H. 1979. Modifying effects of ancymidol
and gibberellins on temperature induced
elongation in Fuchsia x hybrida. Acta
Hort. 91: 411-417.

Thingnaes, E., S. Torre, A. Emstsen and R. Moe.
2003. Day and night temperature
responses in Arabidopsis: effects on
gibberellin and auxin content, cell size,
morphology and flowering time. Annals of
Botany 92(4): 601-612.

Van der Zanden, A. M. 2008. Environmental factors
affecting growth. (Online). Available:
http://extension.oregonstate.edu/mg
/ botany/env_factors.html (May 20, 2008).

©



msuanuazaunldinaudaslugiudn anaunsiss

LAZAILNARUNSGIY IIUIALT LI LN

Isolation and Identification of Citrus Nematode in Mae Rim

and San Sai Districts, Chiang Mai Province

Tam qandu” iyusid araan” finen a52uAT uas 83au). sasHAm”

Sopa Jom-in", Chamnarong Duang.%-ardy , Pittaya Sruamsiri” and Angsana Akarapisan’

Abstract: During September to October 2008, isolation and identification of plant parasitic nematodes were
conducted in highland (990 m from mean sea level) and lowland (340 m from mean sea level) citrus
plantations at Pong Yaeng subdistrict, Mae Rim district and Mae Faek subdistrict, San Sai district, Chiang Mai
province respectively. At each site, 25 soil samples collected at 3-8 inches deep were mixed to gain 2.0
kilograms soil. In laboratory, the samples were isolated by Cobb sieving and gravity method combined with
Baerman funnel method. Three species of plant parasitic nematode, Helicotylenchus sp., Rotylenchuius sp.
and Tylenchorhynchus sp. and 4 species of free living nematode, Mononchus sp., Rhabditis sp., Cephalobus
sp. and Dorylaimus sp. were found in highland. While in lowland, 4 species of plant parasitic nematode,
Helicotylenchus sp., Criconemella sp., Rotylenchulus sp. and Tylenchorhynchus sp. and 3 species of free
fiving nematode, Mononchus sp.. Rhabditis sp. and Dorylaimus sp. were found in soil.

Keywords: Plant parasitic nematode, free living nematode, citrus
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Figure 1 Characteristic of plant-parasitic nematodes isolated from soil in citrus plantation,
a = Helicotylenchus sp., b = Tylenchorhynchus sp., ¢ = Rotylenchulus sp. and
d = Criconemella sp.

Table 1 Nematodes found in soil-root interface of citrus in Pong Yaeng subdistrict, Mae Rim district,

Chiang Mai.
Nematode species Plant parasitid Free - living Amount per 2
nematodes ' nematodes kilogram soil

Helicotylenchus sp. . ' 1047
Rotylenchulus sp. * _ 560
Tylenchorhynchus sp. * 207
Mononchus sp. * - 320
Dorylaimus sp. * - 234
Rhabditis sp. - * 220
Cephalobus sp. * ' 87

12



msusnuazduunldidaudesluaudn dnausisa
uardnadunsig Smiadaslv

Table 2 Nematodes found in soil-root interface of citrus in Mae Faek subdistrict, San Sai district,

Chiang Mai.
Nematode species Plant parasitic Free - living Amount per 2 -
' nematodes nematodes kilogram soil

He/icotylenfhus sp. > 707
Criconemella sp. * 480
Tylenchorhynchus sp. * 287
Rotylenchulus sp. > 267
Mononchus sp. * 400
Rhabditis sp. * 580
Dorylaimus sp. * 494
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Effect of Brassinosteroid on In Vitro Propagation of

Dendrobium delacourii

91097 lamdna“uas a11la ilsrzun”
Chamchuree Sotthikul” and Daojai Pornak”

Abstract: A study on effect of brassinosteroid (Brs) on in vitro propagation of Dendrobium delacourii
was carried out by culturing shoots, 1 cm in length, onto modified VW media supplemented with 0,
0.01, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.10, 0.15 and 0.20 mg/l Brs. It was found that Brs had no
effect on number of leaf, root diameter and number of new shoot. However, 0.08 mg/l Brs induced
the best number of roots (9.5 roots) and the best height of new shoots (0.98 -cm) while 0.04 mg/l Brs
induced the best number of shoots (4.9 shoots). Plants on medium with 0 mg/ Brs produced the
lowest number of root. '

‘Keywords: Brassinostertoid, in vitro, Dendrobiurm delacourii

"audiAnminimunseeiugbiaenbiuaiuls Sudsanannezssdd winendudeclnl o, Foelu 50200
“padtsany ansineaimant wnanedodeslwi . Galwi 50200

"H.M. the King's Initiative Centre for Flower and Fruit Propagation, c/o Chiang Mai University, Chiang Mai 50200, Thailand
2'Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand

15



AMIAITINAT 25(1): 15-19 (2552)

uwnmﬂa nsfnmuatesusadTusnasend (brassinosteroid;  Brs) fisziuaudadusing o denis
mmﬂwuﬁmmuwmu (Dendrobium delacouri) TneRENHAABRMEIMTINARINEN 1 T, TuaWnsgas
W Aautlae fiin Brs sewumonadiudiu 0, 0,01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.10, 0.15 UAZ
02 un/a. wudn 4auly Aomenoeisresn Withgudnaemnuazduuzealul Biflaauansing
mmﬁﬁﬂfjwﬁﬁﬂﬁﬁﬁmdw Brs fianudindu 0.08 wn/a. nezfuliifamnuasiianuguainresseslnl
mnmm (9.5 110 uaz 0.98 1) Brs fimadindin 0.04 un./a. Wdnnusenlminniiga( 4.9 van) wi

Brs wmwmumu 0 wn./a. 114"!’114’31&5"1014@%!71@@

ArdAty: unadTugimasanst anmiaeaie BewE

o o
AU

Lﬁvmmﬂnwmu (Dendrobium  delacourii)
“agfluaed Orchidaceae fidadiastiuin L"gm
ABNNZYIN Besmenuna Bevinwilund e
wzy Fufudrenngld suneenadszinni2 -4
uRiums ndedszanng 1- 1.5 e ludu
wuuluvan awialundaedszunns 1.2 -1.5
VIUBIWAT BLITannl 3 -4 IURAAT AzaenAeN
FIUNURDY e — Aquen denandiafiLiiin
190 19A8NLND 6 -10 WIUANAT TUIARBNLITINM
1.5-2 1uAunT 18z 8- 10 aan AaNRRMASY
Lhneenifddmaunuuns tneenfiage daeage
fijsdn o BeeAmsiull wumﬂuwnmﬁﬂm'm
nananauaznald (eudul,  2549) 1884
penuzarufietiinndsdluaniniaeaida
(WowlfuRnenedtiasouy wninendededl)
azgansneanaenld laspanataazdiaunmdnnds
panluanwessngnd widirenaziaunadnuay
ddulliazaann wifAnanwmunzuinisiing
Anwliusiel

Aquusadluaineseud (brassinosteroid;
Bro) ifunguaneansaimasenddafitfjiden
wiileuiuasusdWlasd (orassinolide)  #inng
naaeLn )T mndadneteeswmadiuladluuag
7 sTuy uazwusReadiasiuniseannen Ay
numuAeguuNRan (chiling)  ANMUNLeA
AT UFIEANTTINIARTTINT UALABANMNIAN N

16

WRNNANRR NIEARIURYNINANIBAINAR AIWTD
AANITTNUATNTRALUNFUBINA WATAIAtuEINIg
AT Y UATNITWANUITRI9IN (UT190UY UATATLE,
2549) HanFAiuyl uarsuzde (2548) lenaaadld
Brs fULAAE WUI1 Brs 0.01 ppm  #NN30AN
AN ANKENT AMNWNLBINA BIVINNARA
Y . ‘YL ox ¥
wvunuawtie damlnilleuss Arnuullanay
Pudnuiereasdnld A9 Brs Watnundlunig
1 = | 1 o v o &
weangluan ndaeada orana ldnanaaly
. X a - A4 o JRp <
anwilaamdeinsinBunnvizeligounwinmau

4 <o
Ansaluacitsms

AndendudssnenuzanailEanmams
WARLILAUITERAT VW AU fatlszneuday 517
DWNIUANGAT VW 817211N99894R7 MS Vitamin
am3 MS FeEDTA mma 3% 410.8% Imﬂmmuw
FArage 1 . JABLLUEMINT W Fautlas s
azn3asdt 14 brassinosteroid A mdindiusing ) A
0,0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09,
0.10, 0.15 UWAT 0.2 NN/, IAEANUNUNTNARBINLIL
CRD 13 nsmids nsmiidas 10 91 §nuou 1 fw
waon nedluiiiugs 50 pmolim?s Whanan 8 dalu
u guupi 25°C w1 8 &UaT vinnsifudin
MUMIIN LEUHIAUTNANIIN ATTNENTIN AU
sanfiialu Wik qudnanswaniu mingesen
duazdanauluressenlu



HATBIUS AR IUAARSREARBMITENEW S
7 !
awmanazmiluamwilaeaitia

ARNITNANBY

AMNNITNARBINAYDN  brassinosteroid u
seiuaNdindusag o amasduduintecdes
Nz wudn ushAugnauedBnn ATNe
lREIN ANANSRAETetaaTIRAluN AN
Tuesealud Liflanuuansinmneatisl dausuau

20 Ausen i LLa:mﬁugaLﬂ%’%ﬂmmﬂﬂm'lmi
Hanuuansansat AeenediadAty  (P<0.05)
1ot Brs Apadindi 0.08 un/a. sinliiiisuausn
uazAuguadtTassasliinniige Brs lunnid
padindiy 0 wn/a. vinlawauInuazANg
wAnesnenmitioniign SeBrsiianuidudu 0.04
un./a._m:ﬁu‘lﬁtﬁmﬂ@mluﬁmnﬁqm uazfi A
vdindu 0.07 wn/a. slFiRananlmitdeniign

(N9 1, P 1)

Table 1 Effect of brassinosteroid on roots and new shoots of Dendrobium delacourii.

"~ Roots New shoots

Brassinosteroid Diameter™ { Length™ Diameter™ | Height" | Number

~ (mgh) Number" (cm) (cm) | Number” (cm) {cm) of leaf™
0 2.4° 10.04 0.83 2.3 . 013 0.54% 1.78
0.01 3.2% 10.04 068 | 30 | 167 057" | 2.36
0.02 6.1 0.05 100 | 43 017 | 0727 | 247
0.03 3.4% 0.04 074 | 21% 0.14 057" | 231
0.04 7.7 0.05 1.05 4.9° 019 | 0.76™° | 3.02
0.05 - 8.8" 0.05 1.17 4.0™ 0.18 0.99° 2.83
0.06 9.0% 0.05 1.29 3.9 0.17 0.87% 2.58
0.07 3.0% 002 | 053 1.7 0.13 050" | 243
0.08 9.5° 0.05 1.28 3.5%% 0.17 0.98° 2.26
0.09 5.3°* 0.05 1.25 2.9 0.18 077 | 2.03
0.10 5.1% 0.04 1 0.83 3.7"“’““’ 0.25 089% | 3.13
0.15 2.8" 0.03 0.40 46" 0.19 054" | 270
0.2 4.6™ 0.04 0.63 4.1% 021 | 072 | 3.02

"Means followed by (he same letter within the same column were fot significantly different by LSD test (P=0.05)

“no significantly difference
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Figure 1 Effect various concentrations of brassinosteroid on in vitro propagation of

Dendrobium delacourii.

ansnd

AMNMHANTNARBINIAN Brs AiRadindi
10,08 un/a. @wnsanszuliiaATINAIMIN 9.5 9N
uazduilangs 0.98 1a snedeiufian
Windu 0.07 wn/a. ﬁn’Lﬁmw@;mm‘fiﬁmuﬂ@mﬁ
Rl ARE 0.5 13uaY 1.7 Baamuaniy 39
¥l di97 Brs U193 A UANN S0 RN WININ
mwmu@”mmwmuﬂ@mwmm’tuulm Wl Brs Ay
'hjlmﬂlum’mmeui“mulmvmwuwmmvau
dusuiianiy I wid 1 s dupan il
wnzan anavn IRy arsinnsas AL s

18

1§ 39 24-epibrassinclide  @ansomaunLTiade
ATMIRAR BN R fe uasdelug
'Lumam?uqvw%fﬁuﬂwia“ﬂmm&uiumaﬁm?ums
L@?m@uimmmaﬁumm Lwi’Lumaﬁmmmauﬁﬁ
m?mmmwuuu vsadluamasesdfiaonudind
mmnnﬂumm:‘m@mmmLma@m«nmw
(U307 uAYANE, 2549) Winain e ileauTwn
nmesessiall AasinsmageumAddud
wnzanfuRe Weldnimin Brs Il dadned
ﬂ?:ﬁw%mwmnﬁzgm



untRTsRlumaRTatAsamerEERug
¥ ;
@asmanazrilusmwlsenda

CEpll
. ., d v v
Brassinosteroid A NWNTY 0.08 WN./A.
2/ 3 = o 9/ =i
nsefuliiAnsindnuon 9.5 910 uasHulAINga
@R 0.98 an. warianydindu 0.04 unsa. Kl

a ° a} . .J .
MNAYAANINATUIU 4.9 HBR WU Brs NAIN

° - A o
dindu 0 wn/a. ibiifendeeign auiu 2.4

70 dauannadindiu 0.07 unsa. Wianugauads
0.5 3. uaranuzealud 1.7 ten

¥ a
LaNdA1TR19ad

el MmN war suvdes Wusinwuge . 2548.
NAIAUTIAR TUALADIRLA ALILAITARU
UATAANTUADIUNATDINART L8, WiiN 41,
luenansdsznavdssgaiainisneao
WS AASAT 5. FuR 25 - 29 Lusaan
2548, TsausNInaAN aanfieu T, 10173,

U1s0un Aumfnn Waswssns AnasANA uas
gnun penduiiee. 2549, AannsGeums
@t online 3tnaeflaui (Plant hormone).
(szuveaulad) unsdadoya:
http://mylesson.swu.ac.th/bid56/Plant%20h
ormoneflesson8.htm! (30 &sunAn 2549).

aus Wemaa. 2549, néaelliiflasine. Raiase
1. SaBunfrdupaueuinudsds, NN,
461 wiln,

19



UszAndmwaasdasinsianadaniisausonlaann
Fandniaeslud lun1saaunnLdas Sclerotium  rolfsii

Efficacy of Trichoderma spp. Collected from Chiang Mai

Province for Controlling Sclerotium rolfsii

Tam sandu” daur dasima” 1165 Andna” ussTymsed Augan”

Sopa Jom-in”, Angsana Akarapisan”, Chatree Sittigul” and Charnnarong Duangsa-ard”

Abstract: One hundred and fifty-six isolates of Trichoderma spp. were collected from mushroom spawn, farm
lands from all districts in Chiang Mai and commercial biological product by dilution plate metﬁod. Based on
growth rate (mean + SD) on PDA medium, the fungal isolates could be separated into 3 groups which were
- high 32.30 £ 1.62, moderate 27.17% 2.32 and low 19.48 + 0.56 mm per day. The result indicated the average -
sporulation value of all these 3 groups which were 13.04 + 2,52 x 10, 7.37 + 1.28 x 10" and 3.2241.22 x
10" spores/ml. Afterwards, screening of fungi were evaluated for antagonistic activity to Sclerotium rolfsii the
casual agent of damping-off, by dual culture technique. Percentage of growth inhibition of S. rolfsii by
Tn‘chodeﬁna spp. isolates T15, T42, T75 and TM10 were 71.67, 54.93, 60.79 and 25.42%, respectively. The
results of greenhouse. experiment indicated that Trichoderma spp.,isolate T15 and T75 éhowed a
high ability of inhibitory effects on plant pathogen that percentages of disease incidences were 25.00% '
for both of the isolates and 48.75% for the T42 isolate. TM10 isolate had low ability to inhibit- pathogen that the
incidence rates for disease were 72.50 %.

Keywords: Trichoderma, Sclerotium rolfsii, dual culture, biological control
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"Department of Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand

2'Nalional Biological Control Research Center, Northern Regional Center, Maejo University, San Sai, Chiang Mai 50290, Thailand
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Table 1 Number of Trichoderma isolates collected from all districts of Chiang Mai, commercial

biological product and mushroom spawn based on their growth rate.

—T

Location/Source No. of No. of isolates based on.growth rate

Isolates Fast Moderate Low
1. Amphur San Sai 8 7 1 -
2. Amphur Chiang Dao 2 - 2 -
3. Amphur San Kamphaeng 4 4 - -
' 4. Amphur Doi Saket 5 1 4 -
ix. Amphur Hang Dong 11 5 6 -
1 6. Amphur Saraphi 5 1 4 -
1 7. Amphur Mae Taeng 9 4 5 -
' 8. Amphur Mae Rim 5 - 5 -
' 9. Amphur Chom Thong 8 2 5 "
10. Amphur Hot 4 3 - 1
11. Amphur San Pa Tong 2 1 - 1
12. Amphur Mae Ai 9 5 1 3
13. Amphur Fang 6 2 4 -
14. Amphur Doi Lo 5 4 1 -
15. Amphur Chai Prakan 3 1 2 -
16. Amphur Sa Moeng 3 1 2 -
’ 17. Amphur Mae Chaem 4 - 4 -
L18. Amphur Doi Tao 3 - 3 -
' 19. Amphur Wiang Haeng 7 - 7 -
20. Amphur Om Koi 4 - 4 -
21. Amphur Muang 4 4 - -
22. Amphur Mae Wang 3 3. - -
23. Amphur Mae On 2 1 1 -
LZ4. Amphur Phrao 4 3 1 -
[ 25. Commercial biological product 1 1 - -
26. Mushroom growth media 35 18 16 1
' ' Total 156 71 78 7

*Amphur = District
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Jimidedmei lunmsasuauidlas Scertium roffsi

Figure 3 Colonial growth of Trichoderma isolate TM10 (low growth) at 24 (a), 48 (b) and 72 .hr (c).

Table 2 Number of Trichoderma isolates based on growth rate and sporulation.

Growth rate _ Sporulation _
Group 1/ 10 1/
Isolate amount Average (mm) Isolate amount Average (x10" spore/ml)
1 71 32.3041.62 35 13.04+2.52
2 | 78 27174232 81 7.3741.28
3 7 19.48+0.56 ' 40 13.2241.22

"Mean +SD : growth rate of 3 replicationé.
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‘Table 3 Growth rate, sporulation and efficacy of Trichoderma in controlling S. roffsii (damping-off

in soybean).
Trichoderma Growth rate Sporulation % Inhibition" Disease
isolates (mm) (X101°spore/ml) incidence (%)"
T15 30.8 11.54 71.67 a” 25.00 b”
T42 26.3 10.82 5493 b 48.75 ¢
T75 32.9 7.62 60.79 ab 25.00 b
T™M10 18.4 1.82 2542 ¢ 72.50d
) Control - - 0.00 d -0.00 a
- S. rolfsii - - - 100.00 e
LSD (P=0.01) - - 3.96 7.16
CV (%) - - 13.15 22.39

" Mean from 4 replications.

? Different alphabets in same column refer to significant at significant level at 99% based on Least

Significant Difference.

Figure 4 Efficacy of Trichoderma (T) for controlling. S. rolfsii (S) cause disease of damping-off in
soybean based on dual culture test on PDA (5 days): Control (a), T15+ S (b), T42+ S (c),
T75 + S (d) hag TM10+ S (e).
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Figure 5 Soybean seedlings inoculated with Trichoderma spp. (T) and S. roifsii (S) at 21 days,
Control (a), T15 + S (b), T42 + S(c), T75 + S{d), TM10 + S (e) and S. roffsii (f).
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Effects of Nitrogen, Phosphorus and Potassium on Growth

and Development of Gladiolus hybrida
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Soraya Ruamrungsri"***, Hathai Kidsadawanich”, Ruamjuan Kijkar”, Preyapon Kansan"
and Theeraphon Phomsawatchai®

Abstract: Effects of nitrogen, phosphorus and potassium levels on growth and development of Gladiolus
hybrida cv. Spitfire were studied. The experiment consisted of 3 factors i.e: 1) three levels of nitrogen at 100,
200 and 300 mgl/l, 2) two levels of phosphorus at 50 and 100 mg/t and 3) three levels of potassium at 50, 100
and 200 mg/l. The plants were supplied with 3 | of nutrient solution per m’ (20 plants)twice a week.Other
mineral elementé were supplied at the same concentration in each treatment i.e. Mg 25, Ca 50, B 0.247, Mn
0.446, Zn 0.23, Cu 0.02, Mo 0.013 and Fe 0.611 mg/l. It was found that plants supplied with nitrogen
concentration at 100 mg/l significantly promoted plant height, days from anthesis until senescence and
number of cormels more than other treatments. Plants supplied with phosphorus concentration at 100 mg/i
gave significantly higher result in plant height, number of florets per spike, fresh weight of corm and corm
diameter. The concentration of potassium did not affect plant growth. The result from this experiment indicated
that the optimal concentrations of nitrogen, phosphorus and potassium in nutrient solution for gladiolus were

100, 100 and 50 mg/l respectively.

Keywords: Gladiolus, nitrogen, phosphorus, potassium
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Table 1 Effect of nitrogen phosphorus and potassium on vegetative growth of gladiolus.

Nutrition levels (mg/l)

Plant height (cm)"

Number of leaves / plant

100 89.45° - 8.07™

Nitrogen 200 82.57* 7.78"™

300 85.97° 7.97™

b ns

Phosphorus 50 84",183 785 o
100 87.47 8..02

50 86.17™ 8.02"™

Potassium 100 86.17"™ 7.95™

200 85.58"™ 8.85™
Interaction N x P ns ns
Effect Nx K ns ns
P xK ns ns
NxPxK ns ns

¥ Means within the same column in each factor followed by different characteus showed significantly different between
treatments by LSD test at P=0.05 ns=not 5|gn|f|cantly different

Table 2 Effect of nltrogen phosphorus and potassium on flowering of glad|olus

Days from anthesus until

Nutrition levels (mgft) Flower stalk length Number of
(cm) flowers/spike Y senescence
100 4363"™ 13.52"™ 7.38°
Nitrogen ' 200 41.30™ 13.87™ 6.95°
' 300 42.74™ 13.97™ 6.43°
50 42.49"™ 13.52° 6.96™
Phosphorus ' as a ns
100 42.62 14.04 6.89
50 42.98™ 13.45™ 6.82"
Potassium 100 41.98™ 13.90™ 7.02™
200 42.71" 14.00™ 6.93"™
Interacton N x P * ns ns
Effect N x K * ns ns
PxK * ns ns
N x P * * *
x K

¥ Means within the same column in each factor followed by different characters showed significantly different between
treatments by LSD test at P=0.05 ns=not significantly different
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Table 3 Interaction effect of nitrogen and phosphorus on flower stalk length of gladiolus.

Nutrition levels (mgf) Flower stalk length (cm) Y
Nitrogen Phosphorus _

50 44.28°

100 b
100 42.98°
50 42.07%

200 .
100 40.52
50 41.13°

300 .
100 44 .35

" Means within the same column in each factor followed by different characters showed significantly different between
treatments by LSD test at P=0.05

Table 4 Interaction effect of nitrogen and potassium on flower stalk length of gladiolus.

Nutrition levels (mg/l) ‘Flower stalk length (Cm) v
Nitrogen Potassium
50 43.07°
100 100 42.85™
200 44.98%
50 39.90°
200 100 42.00™
200 41.99”
50 45.95°
300 100 41.10%
200 41.17%

" Means within the same column in each factor followed by different characters showed significantly different between
treatments by LSD test al P=0.05 ’

Table 5 Interaction effect of phosphorus and potassium on flower staik length of gladiolus.

Nutrition levels {(mg/l) Flower stalk length (cm) "
Phosphorus Potassium .

50 50 _ 41.23%
100 44.00"

, 200 42.25™

100 50 44.72°
| 100 39.97°

200 43.17%"

" Means within the same column in each factor followed by different characters showed significantly different between
treatments by LSD test at P=0.05 ’
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Table 6 Interaction effect of nitrogen phosphorus and potassium on flowering of gladiolus.

Nutrition levels (mg/l) Flower stalk length Number of Days from anthesis until
N P K (em)" flowers/spike " senescence"
100 50 50 38.70% 11.70° 7.50%
100 46.80°" 13.60° 7.20%°%
200 47.35" 14.30° 7.30™°
100 50 47.45% 14.30° 7.20™*
100 38.90™ 13.60®° 7.80°
200 42.60™" 13.60% 7.30™°
200 50 50 43.00°* 13.60° 7.40™
100 43.00™* 14.50° 6.20°
200 40.20* 13.40® 7.70°
100 50 36.80' 13.20* 6.60°
100 41.00% 14.50° 7.20™
200 43,77 14.00* 6.40°
300 50 50 42.00° 13.50%° 5.90'
100 42.20°° 12.70% 7.00™%
200 39.19% 14.40° 6.40""
100 50 49.90° 14.40° 6.30*
100 40.00% 14.50° 6.50™"
200 43.15™* 14.30° 6.50""

¥ Means within the same column in each factor followed by different characters showed significantly different between

treatments by LSD test at P=0.05
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Table 7 Effect of nitrogen phosphorus and potassium on corm yield of gladiolus.

Nutrition levels (mg/l) ~ Weight of corm (g) Corm diameter (cm) - Number of
Y Y cormels/plant Y
100 60.65" 483™ 9.82°
Nitrogen 200 61.35™ 486" 5.77°
300 56.25" 471" 578"
v 50 54.12° 4.58" 6.77"
Phosphorus a a ns
100 64.72 5.02 7.48
50 61.50™ 481"™ 8.87™
Potassium 100 - 58.24™ 472" 6.42"™
200 58.46 ™ 4.87™ 6.08"
Interaction NxP _ ns ns ns
Effect N x K ns ns *
PxK ns ns v
N x P x K ns ns ns

¥ Means within the same column in each factor followed by different characters showed significantly different between treatments
by LSD test at P=0.05 ns=not significantly different

Table 8 Interaction effect of nitrogen and potassium on number of cormels/plant of giadiolus.

Nutrition levels (mg/) Number of cormels/plant Y
Nitrogen \ Potassium

i} 50 14.90°
100 100 ' 7.00°
200 7.55°

50 6.45"

200 | 100 6.05°
200 4.80°

50 5.25"

300 100 6.20°
200 5.90°

" Means within the same column in each factor followed by different characters showed significantly different between

treatments by LSD test at P=0.05
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Table 9 Interaction effect of phosphorus and-potassium on number of cormels/plant of gladiolus.

Nutrition levels (mg/l)

Phoaphoﬁs

Number of cormels/plant

Potassium
50 50 6.37°
100 6.80"
200 7.13°
100 50 11.37°
100 6.03°
200 5.03"

" Means within the same columq in each factor followed by different characters showed significahtly different betwéen

treatments by LSD test at P=0.05
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Effects of Nitrogen and Potassium on Growth and

Development of Brisbane Lily (Eurycles amboinensis Lindl.)

Taszen ausas ™ $199u AeAussaun yivsznug”

Soraya Ruammngsn’"z, Rumjuan Kijkary and Chaba Nutip/apan”

Abstract: The study aimed to determine the effect of nitrogen and potassium on growth and development,
flower quality and bulb yield of Brisbane lily (Eurycles amboinensis Lindl.). The experimental design was
factorial in CRD with 2 factors i.e. 1) N concentrations at 100, 200 and 300 mg/l and 2) K concentrations at
100, 200 and 300 mg/l. The plants were supplied with different combinations of nitrogen and potassium in
solution at 3 I/m’ (20 plants) at twice a week. The other mineral nutritions were supplied at the same
concentration in each treatment i.e. P 50 mg/l, Mg 12.32, Ca 45.64, B 0.22, Mn 0.54, Zn 0.26, Cu 0.025, Mo
0.04 and Fe 0.44 mg/l. It was found that bulb size, number and total weight of bulb supplied with 100 mg/l of N
were not significantly difference from the highest level of N application (300 mg/l). Plants supplied with 100
mg/l of K gave better result than at 300 mg/l. Therefore, the optimum ratio of N:K concentration for growth and
bulb production of Brisbane lily was 100:100 mg/l, respectively.

Keywords: Brisbane lily, growth, nitrogen, potassium
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Table 1 Effect of nitrogen on flower and bulb qua|i'ties of Brisbane lily.

N-levels Days from anthésis to Bulb Diameter (cm) ¥ Number of bulbs”
(mgh) senescence (days)" fresh weight (g) "
100 8.75° 208.86° 7.20° 203
200- 10.77° 154.23" 6.22° 262
300 110.75° 235.91° 7.24° 1.68°

“Means within-the same column in each factor followed by different characters showed significantly different between

treatments by LSD test at P= 0.05

T R e T T R VR

Figure 1 Flower of Brisbane lily at 4 WAP.

Table 2 Effect of potassium on bulb qualities of Brisbane lily.

K-levels (mgfl}) Bulb fresh weight (g) v Diameter (cm) " Number of bulbs”
100 24269 7.28° 2.00°
200 217.87° 719’ 2.75%
300 14255 _ - 6.25° 157

“Means within the same column in each factor followed by different charatters showed significantly different between

treatments by LSD test at P= 0.05
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Figure 2 Bulb of Brisbane lily at 6 month after planting.

Table 3 Effects of nitrogen and potassium on growth, flower and bulb qualities of Brisbane lily.

Nutrient concentration Plant Days from Bulb Diameter ~ Number of
{mgfl) height anthesis to fresh weight (cm)” bulbs”
Treatment o, a :
K (cm) senescence (9)
(days)"
1 100 100 57.40 8.00° 199.37" 6.99" 2.50°
2 100 200 74.11° 10.00% 246.97° 757* 2.00"
3 100 300 69.11% 9.50° 189.77% 7.14™ 1.55%
4 200 100 67.05" 11.00° 207.10% 6.74” 2.44°
5 200 200 61.00° 10.00” 167.92° 6.78" 4.00°
6 200 300 58.90" 10.83" 82.77° 5.15" 1.62”
7 300 100 71.55% 11.00° 318.04° 8.07° 1.10°
8 300 200 69.50" 10.75% 23247 7.21% 2.40°
9 300 300 55.55" 10.60% 148.46° 634° 155"
Main Effects
N s . . . .
K ns ns * * *
Interactions
N X K * * * * ) *

Means within the same column in each factor followed by different characlers showed significantly different between treatments

by LSD test at P=0.05, ns= not significantly different
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On-farm Trials on the Dry Matter Yield Response of Pangola

Grass (Digitaria decumbens) to Fertilizer Application

AU WgYSAN uAs FInssou wenAT.

. 1/ . 2/
Vassana Virunrat” and Ampan Bhromsiri

Abstract: Two on-farm trials were conducted in the paddy fields of the.farmers at Chaiprakarn and
Sankamphaeng districts, Chiang Mai province in order to study the responses of pangola grass to fertilizer
application rates on dry matter yield. There were 7 farmers' fields at Chaiprakam and 5 fields at
Sankamphaeng. The experimental design for each district was RCB using each farmer field as one block. Five
fertilizer application rates used in each farmer field were as follows : 1) recommended rate of Depariment of
Life Stock (R-rate) using 25 kg of 15-15-15 and 20 kg of urea/rai, 2) farmer rate (F-rate) using urea within the
range of 0-20 kg/rai depended on each farmer, 3) application rate according to soil test and crop removal of
N, P and K {ST-rate), 4) ST-rate plus lime application at the rate of 1,000 kg/rai (STL-rate), and 5) ST-rate
plus cow manure application at the rate of 3,000 kg/railyear (STM-rate). The soils from all tested farmers’
fields were extremely acidic with high levels of available P and exchangeable K. Thus, only urea at the rate of
17 kg/raiharvest was used in the ST-rate. Results found that pangola grass from both areas responded
significantly to fertilizer application rates, but the cutting period in which the grass had significant responses
and the responsive pattern in each area were different. In both areas, at each cutting period in which the
significant responses were found, the R-rate produced highest dry matter yield and differed significantty from
the other rates. At Sankamphaeng area, STL and STM rates were 'significantly better than ST-rate for dry
matter yield at some cutting periods. Though the R-rate provided the total dry matter yield from the four
cuttings more than the ST-rates at both areas, but the use of ST-rates produced 2 times more dry matter per
unit weight of primary nutrients in the applied fertilizer than the R-rate.

Keywords: Pangola grass, fertilizer response, dry matter yield, on-farm trial
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Table 1 Practical fertilizer application rate for pangola grass cultivation in each farmer field at Chaiprakam |

and Sankamphaehg districts, Chiang Mai province.

Chaiprakarn district

Sankamphaeng district

Type of Application Type of Application
Name of farmer - ) Name of farmer ,
) fertilizer rate {kg/rai) fertilizer rate (kg/rai)
1. Nitiwat Payai Urea 10 1. Vilaiporn Palee urea 10
2. Jompol ~Saimoon Urea 10 2. Jarun Intakaew urea 15
3. Boonsong Urea 15 3. Tanunchai urea
10
Boonchu Sansai
waste water
cow dung 1,680 4, Prasert Tumtin -
. . from cow
4. Sonpit Boonlueng Urea 15 5. Chaisit Palee urea 15
5. Boontha Saimoon Urea 17
6. Junsom Urea
15
Boonpeng
7. Junjira Urea
20
Thongjumnong
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Table 2 Effects of fertilizer application on dry matter yield (kg/rai)” of pangola grass at Chaiprakam

district, Chiang Mai province.

Fertilizer application rate Cutting no. Total
1 2 3 4

R-rate 845537 409.3a 889.2a 683.5a 2,827.5
F-rate 658.1a 305.0¢ 714.5¢ 562.6b 2,240.2
ST-rate 627.8a 327.0b 780.4b 555.5b 2,290.6
STL-rate 702.4a 346.2b 782.1b 575.1b 2,405.8
STM-rate 698.5a 328.6b 797.7b 605.0b 2,429.8
CV (%) 13.8 9.6 7.5 11.0

" Average of 3 replications

¥Means in the same column follow by different letters differ significantly at P<0.05
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Table 3 Effects of fertilizer application on dry matter yield (kg/rai)” of pangola grass at Sankamphaeng
district, Chiang Mai province.

Fertilizer application rate Cufting no. . Total
1 2 3 4

R-rate 643.7a” 605.5a 513.4a 650.7a 2,4133 .
F-rate 490.6b 380.2¢ 400.3¢ 484.2a 1,755.3
ST-rate 512.5b 427.0c 416.8bc 533.3a 1,889.6
STL-rate 561.1b 513.4b 427.5bc 570.7a 2,072.7
STM-rate 569.7ab 510.1b 499.0ab 621.8a 2,200.6
CV (%) 11.8 1.7 14.1 15.8 '

1'Average of 3 replications

?Means in the same column follow by different letters differ significantly at P<0.05
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Table 4 Effects of fertilizer application rate on total dry matter yields from 4 cuttings and dry matter

yields per kg.of primary nutrient in applied fertilizer in the farmers’ pangola grass fields at

Chaiprakarn and Sankamphaeng districts, Chiang Mai province.

Total applied nutrients " (kg/rai) DM

Fertilizer application Total dry matter yieldzl yield/kg of
rate N P,0, KO0 Total (kglrai) applied
nutrient
Chaiprakarn
. Rerate 518 150 150 81.8 2,827.5 34.6
F-rate’ 282 - - 282 2,240.2 79.4
ST-rate 31.3 - - 313 2,290.6 73.2
STL-rate 31.3 - - 313 2,405.8 76.9
STM-rate 313 - - - 313 24298 77.7
| _ Sankamphaeng |

R-rate 518 150 150 818 24314 29.7
F-rate” 216 - - 216 1,755.3 81.1
ST-rate 313 - - 313 ' 1,889.2 60.4
STL-rate 313 - - 313 2,072.6 66.3
STM-rate 313 - - 313 2,200.6 70.4

" Total amounts of applied nutrients from 4 harvests
“Total dry matter yields from 4 harvests

kY
Average of all farmer rates
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Table 5 Average N, P and K accumulated in dry matter yield of pangola grass for each harvast at

Chaiprakarn and Sankamphaeng districts, Chiang Mai province.

Nutrient removal (kg/rai) by each cutting

Fertilizer application rate Chaiprakarn Sankamphaeng

N P K N P K
R-rate 12.74 . 2.40 11.82 11.05 213 10.23
F-rate 8.62 1.63 8.60 7.05 1.38 5.54
ST-rate 8.33 1.80 8.41 6.89 | 1.42 6.38
STL-rate 9.11 1.91 9.12 8.72 1.59 6.12
STM-rate 9.49 1.99 9.56 9.30 1.83 5.57
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Yield Improvement of Jasmine (Jasminum sambac Aiton)

in Cool Season by Chemicals Spraying

siwde dunesend ”
Tawatchai Nimkingrat v

Abstract: The effect of chemical applicatjohs on the yield and floral size of jasmine were exarnined during the
period of August 2003 to March 2004 using a Randomized Complete Block Design with 4 replications of 5
treatments. The treatments were as follow: The first treatment was spraying 25,000 mg/l potassium nitrate
(KNO,) immediately after the second pruning and followed by spraying 500 ml/l chlormequat chioride (CCC)
at day 10 after pruning. Fertilizer 15-30-15 (N-P-K) 2,000 mg/l was sprayed every 15 days. The second
treatment, as per the first treatment, but the jasmine was sprayed with 100 mg/l of paclobutrazole in.stead of
CCC.The third treatment, as per the first treatment, but the jasmine was sprayed with 0.00875 mi/f of mepiquat
chloride instead of CCC. The fourth treatment, as per the first treatment, but no KNO, was sprayed. The fifth
treatment (control), there was no chemical application. Results showed that the average flower weight/plant
of 30.6, 31.2 g/plant were significantly increased in the 1% and 3" treatments respectively. These were higher
than the respective values in the 2™ 4" and 5" treatments of 16.1, 14.9 and 12.2 g/plant. All treatments had -

no effect on the jasmine flower size.

Keywords: Jasmine (Jasminum sambac Aiton), cool season production, chemical and production of jasmine

" guiduTaouTasing 9. {ea A, ATamn 33000
" Sisaket Horticultural Research Centre, Muang, Si Sa Ket 33000, Thailand
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Table 1 Type of chemicals, concentration and spraying time in each treatment. "

Treatment

Spraying time

Pruning day

10 days after pruning

Every 15 days after pruning

1
2
3
4
5 (Control)

KNO, 25,000 mg/!
/KNO, 25,000 mg/!
KNO, 25,000 mg/!

Chlormequat chloride 500 ml/l

Paclobutrazole 100 mg/|

Mepiquat chioride 0.00875 mi/i

Chlormequat chloride 500 ml/I

fertilizer15-30-15; 2,000 mg/l
fertilizer15-30-15; 2,000 mg/I
férﬁlizer15-30—15; 2,000 mg/!
fertilizer15-30-15; 2,000 mg/|

Table 2 Number of flower/plant and flower weight/plant of jasmine spraying with different chemicals.

Treament Number of flower/plant Flower weight/plant (g)
1 256.5a" 30.6 a '
2 1478 b 16.1 b
3 1 263.1 a 31.2 a
4 1328 b 149 b
5 (controf) 117.2 b_ 122 b
Average 183.5 20.9
CV (%) 37.2 421

1/Mean within the same column foltowed by similar letter are not significantly different at 5% level by DMRT

‘Table 3 Flower bud sizes of jasmine.

Flowér length (mm)

Treatment Flower width (mm) Petal length (mm)
1 598 20.10 835
2 6.00 19.90° 8.13
3 5.87 20.30 8.27
4 6.43 20.40 8.33
5° 6.08 20.40 8.08
Average 6.07 20.20 8.23
CV (%) 6.80 2.60 8.90
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Morphology of Calanthe cardioglossa Schiltr.

Audl amgissal” use Sunw) gassusin”

Santi Saisuwan” and Chuntana 'Suwanthada"'”

Abstract: Morphology of Calanthe cardioglossa Schitr. was studied. Characteristics of pseudobulb, Iéaf.
inflorescence and floret were recorded focussing on variations found in the shape and cblour of pseudobulbs
and petals, especially the lips, of the plants distributed in clusters. The plants studied were the samples
¢collected from two growth habitats of different altitudes.

Keywords: Calanthe cardidglossa Schitr., pseudobulb
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Figure 1 Pseudobulb—form illustrations.

Figure 2 lliustrations of leaves.
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Figure 3 llustrated inflorescense. Figure 4 llustrations showing variation in flower

characters.
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Analysis of Synthetic Pyrethroid Insecticide Residues
in Chinese Cabbage to Determine Harvesting Time

for of Consumers Safety

ugWa WU uas YIuy AT’

Naruepon Wattanapap" and Nuchnart Jong/aekha’

Abstract: Analysié of synthetic pyrethroid insecticides i.e. cyhalothrin, permethrin, fenvalerate, cypermethrin
and deltamethrin was carried out in Chinese cabbage with GC. The vegetable was planted at Huai Luek
Royal Project Development Center. The experiment was composed of 3 parts. Expt. 1: Cyhalothrin, pernﬁethrin
'and fenvalerate were sprayed to the plant at recommended rates successively for 2 and 4 times at 5 day
intervals. The samples were collected and analyzed for the insecticide residues after the last spray of each set
at 0 day (1 bhr after spray), 1, 3, 5, 7 and 10 days. Expt. 2: Cyhalothrin, permethrin and fenvalerate were
sprayed successively for 6 times at 5 day intervals, and Expt. 3. Cypermethrin and deltamethrin were sprayed
successively for 6 times at 5 day intervals. The samples from both experiments weré collected and analyzed
after the last spray at 0 day (1 hr after spray), 1, 5, 10, 15, 20, 25. and 30 days. The analysis results were
compared with MRL to set harvesting time for safety of consumers. Only permethrin had low quantity of its
residues and the chinese cabbage can be harvested in 1 day after spray. Other tested insecticides had high
accumulation of residues followed the number of sprays e.g. cyhalothrin and fenvalerate with 4 and 6
successive sprays at 5 day intervals, the safe harvesting time were at 10 and 20 days respectively.

Keywords: Synthetic pyrethroid, gas chromatography (GC), maximum residue limit (MRL)
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Table 1 Amount of synthetic pyrethroid insecticide residues in Chinese cabbage detected by GC from 2

sprays and 4 sprayé at 5 day intervals, harvesting at various time after sprays.

Time after

spraying

(Day)
5
1
3
5
7

10

Insecticide residues (mg/kg)
cyhalothrin \ permethrin fenvalerate
;sprays 4 spréys 2 sprays 4 sprays 2 sprays \4\, spray’é

1.34 (100%) 5.08 (100%)  3.40 (100%)* 6.99 (100%) 16.10 (100%) 29.99 (100%)
0.97 (72%)  1.27 (25%) 2.15(63%) 2.87 (41%)*  4.66 (29%) 13.60 (45%)
0.44 (33%) 0.56 (11%) 1.19 (35%) 1.64 (23%)  2.60 (16%)* 9.12 (30%)
0.27 (20%) 0.38 (7%) 0.36 (11%)  0.93 (13%) 1.73 (11%) 5:90 (20%)
0.15 (11%)*  0.25 (5%) 0.29 (9%) 0.68 (9%) 1.36 (8%) 4.00 (13%)

0.06 (4%) 0.09 (2%) 0.26 (8%) 0.28 (4%) 1.05 (7%)  1.88 (6%)*

* Safety level, lower than MRL (MRL of cyhalothrin, permethrin and fenvalerate = 0.2, 5.0 and 3.0 mg/kg respectively)

Insecticide residue

mg/kg
20 -4 fenvalerate
- Permethrin
10 == Cyhalothrin
7
5 MRL of permethrin

MRL of fenvalerate

MRL of Cyhalothrin

Day

Days after spraying

Figure 1 Residues of cyhalothrin, permethrin and fenvalerate detected by GC in Chinese cabbage

with 2 sprays at various time of harvesting.
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v MRL of cyhalothrin
0 = ' — — — ¢ Day
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Days after spraying

Figure 2 Residues of cyhalothrin, permethrin and fenvalerate detected by GC in Chinese cabbage
with 4 sprays at 5 day intervals, harvested at various time after spray.

Table 2 Residues of cyhalothrin, permethrin and fenvalerate detected by GC in Chinese cabbage with 6
sprays at 5 day intervals, harvested at various time after sprays.

Time after spraying ‘Insecticide residues (mg/kg)

(Day) cyhalothrin permethrin fenvalerate
0 3.27 (100%) 6:92 (100%) 44_.05 (100%)
1 0.81 (25%) 1.00 (14%)* 10.61 (24%)
5 0.57 (17%) 0.97 (14%) 8,16 (19%)
10 0.49 (15%) 0.59.(8%) ' 5.07 (11%)
15 0.36 (11%) 0.31 (4%) 3.97 (9__%)
20 0.13 (4%)* 0.08 (1%) 1.24 (3%)*
25 0.09 (3%) 0.07 (1%) 0.69 (2%)
30 0.05 (2%) 0.04 (0.6%) 0.42 (1%)

* Safety level, lower than MRL (MRL of cyhalothrin, permethrin and fenvalerate = 0.2, 5.0 and 3.0 mg/kg respectively)
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Figure 3 Residues of cyhalothrin, permethrin and fenvalerate detected by GC in Chlnese cabbage with 6
sprays at 5 day intervals, harvested at various time after spray.

Table 3 Residues of cypemethrin and deltamethrin detected by GC in- Chinese cabbage with 6 sprays at

5 day intervals, harvested at various fime after sprays.

Time after spraying ' " Insecticide residues (mg/kg)

(Day) cypermethrin . deltamethrin
0 14.43 (100%) 3.66 (100%)
1 6.63 (45.92%) 2.77(24.29%)
5 ©4.24 (29.34%) ' 1.77 (48.36%)
10 2.89 (20.0%) 0.43 (11.79%)*
15 0.32 (2.20%)* : 0.03 (0.90%)
20 0.26 (1.83%) 0 02 (0 48%)
25 0.11 (0.75%) 0.01 (0 28%)
30 0.08 (0.56%) 4.7x10° (0.13%) .

* Safety level, lower than MRL (MRL 6f Cypermethrin and deltamethrin = 1.00 48 0.50 mg/kg respectively)
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Figure 4 Residues of cypermethrin and deltamethrin detected by GC in Chinese cabbage with 6 sprays

5 day intervals, harvested at various time after spray.
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Storage of ‘Sai Nam Pueng’ Tangerine Fruit

at Different Temperature

|19a8 Al

1/
Wilawan Kumpoun

Abstract. Storage of ‘Sai Nam Pueng' tangerine fruit, after coated with 2 types of coating materials (type A or
type B) or packed in 2 types of plastic bag (PE: Polyethylene or PP: Polypropylene) compared with non-
coated and non-packed fruits as control, at different temperature (15, 25, 30 and 35°C) was investigated. It
was found that, the control fruits stored at 35°C showed wilting at day-4, while the fruit coated with material
type A and B did not wilt but developed abnormal odor at day-2 and day-4, respectively. The fruit packed in
both types. of plastic bag showed good appearance and normal odor after 10 days. of storage but showed
some damage by microorganism. All treatments showed better results at lower temperature storage. Lower
temperature delayed wilting in the control fruits, development of -abnormal odor in the coated fruits and

postharvest rotting in the packed fruits.

Keywords: Coating materials, packing materials, ‘Sai Nam Pueng’ tangerine, temperature, storage
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Table 1. Storage life and day after storage that abnormal odor was detected of ‘Sai Nam Pueng’ tangerine
. fruit coated with 2 types of coating material or pack in 2 types of plastic bag then stored at
temperature 15, 25, 30 and 35 °C. (n=20)

Treatment Storage life * Days to abnormal odor was
» Storage terﬁperature (°C) Storage temperature (°C)
15 25‘ 30 35 15 25 30 35
Non-coated | 50 8 8 4 N | N N N
Coated with type A ’ - 50 24 .8 6 28 18 2. 2
"~ Coated with type B 50 24 10 10 36 26 6 4
Packed in PE bag >50 40 18 12 N N N N
Packed in PP bag >50 40 18 12 N N N N

* Number of days that freshness was evaluated and scoréd lower than 3 or 20 % of fruit with disease infection

N: no detected abnormal odor
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Figure 1 Percent of weight loss of ‘Sai Nam Peung’ tangerine fruit after coated with coating .
material type A (H), type B (A), packed in PE plastic bag (X) PP (@) and control
(@) then stored at temperature 15, 25, 30 and 35 °C (n=20)
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Figure 2 ‘Sai Nam Peung' Tangen‘ne fruit that coated with coating material type A, type B,

packed in PE- plastic bag, PP plastic bag, control (C) after storage at temperatdre ‘15,

25, 30 and 35 °C for 20 days.
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Effects of Forced-air Cooling on Postharvest Qualities

of Strawberry Fruits cv. No. 72

AmsAna Faun” W ylsean” uaz ait youmiesi”
Kittisak'Ruanma", Pichaya Boonprasom” and Danai Boonyakiat'

Abstract: Effects of forced-air cooling on postharvest qualities of strawb‘erry fruits cv. No.72 was studied by
decreasing temperature of strawberry fruits to 4 °C and stored at 0, 5, 10 °C and ambient temperature (251
°C) together with calculated cooling parameters. The results showed that strawberries had average lag factor
_equal to 0.9396 half cooling time, seven-eighths cooling time and cooling coefficients 11.83, 35.33 minutes
and 0.07 per minute, respectively. After 2 days of storage, it was found that the firmness and vitamin C content
.of precooled strawberry fruits were higher but lower in total soluble solids than those of non precooled fruits.
Precooling had no effect on storage life, weight loss, titratable acidity and anthocyanin content. Strawberry
fruits ‘stored at ambient temperature were indicated the highest weight loss and anthocyanin content but the
lowest firmness. Strawberry fruits stored at 0 °C had the longest storage life which was 14 days and had the
highest vitamin C content. Storage temperatures had no effect on total soluble solids and titratable acidity.
Respiration rate of precoocled strawberry fruits and non precooled were not significant different.

Keywords: Strawberry, precooling. forced-air cooling
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Figure 1 Relative humidity in forced-air cooling room.
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Figure 2 Cooling temperature of strawbery fruits cv. No. 72 by forced-air cooling system.

Table 1 Forced-air cooling parameters of strawbeny fruits cv. No. 72.

: Seven—. . Internal
Half B A |
Cooling eighths temperature of Weight loss
Prob Lag cooling ﬂo\w .
_ coefficients cooling strawberry fruit percentage
no. factor time . rate ) .
(per minute) time _ before cooling (%)
(minute) {mi/s) .
(minute) (C)
1 09593  0.0705 10 29 0.48
2 0.9232 0.0700 9 28 '0.48 B
3 0.9650 0.0978 12 26 0.55
‘ 13.27 0
4 0.8989 0.0358 16 53 0.36 : '
5 0.9021  0.0373 17 56 0.30
6. 0.9895 0.1005 7 21 0.70 .
Average 0.9396 0.07 11.83 35.33 0.48 13.27
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Figure 3 Respiration rate of precooled strawberry fruits at 5 °C.
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