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Infestation Characteristics, Life Cycle and Control
of Bark Eating Borer Indarbela sp. 1

on Longan Tree

andld lvenssal? waz 950 Sandwily Y

Saowanee Chaiwan ¥ and Jariya Visitpanitch ¥

Abstract : Adult male specimens of longan bark eating borer including the mounted genitalia microscopic glass slides
were sent to The National History Museum, London, England, for identification. The insect was identified as Indarbela
sp. 1 (Lepidoptera: Metarbelidae). Nevertheless, the specific name was undetermined at the moment.

Infestive damages of bark eating borer on declined and normal longan trees at Nam Bo Luang and Mae Hea,
Chiang Mai and Pa Heaw, Lam Phun, were investigated. The number of insect infestations were significantly higher on
declined trees than the normal one in all observed orchards. Furthermore on declihed trees, most of the larvae were
perferred to attack at the middle of the longan sterns other than on the upper or lower parts of the stems, in the orchards at
Nam Bo Luang and Mae Hea. However, the larvae populations of the insect at Pa Heaw were seemed to preferably
attack both on the middle and upper positions of stems.

The life cycle of bark eating borer was examined under the laboratory conditions at 25.12 +1.55°C and with
relative humidity of 58.5+ 6.67%. Result indicated that incubation period of eggs were approximately 3-4 days.

. 7 - o - - . o4 ‘
“malndgine auzmuasmand uninndudualnl Foalmi 50200
v
Department of Entomology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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The mean size of the eggs obtained from dissect adult females were 0.41 + 0.06 mm in width and 0.68 +0.11 mm in
length. The mean fecundity of the each female was 489.60 + 235.00 eggs.

Larvae under orchard conditions were collected and measured the head capsule sizes to indicate the larval
stage. It was revealed that larval stage was divided into 8 instars. On average the geometric growth ratio of the insect was
1.63. The pupal period was 21.00 + 2.27 days and each size 14.30 + 2.79 in width and 3.48 + 0.63 mm in length. Adult
moth was medium size. The width of fully expanded wings was 20.09 + 1.60 mm for male and 25.57 +4.06 mm for female.
The longevity of adult male and female were 4.81 + 1.72 and 4.88 + 1.36 days respectively.

Comparison of larval survival rates on declined and on normal trees were indicated that larvae were survived
as high as 33.33% on declined trees whereas 11.67% were survived on normal tree. Most of the adults emerged in April.

Leaf sizes of declined trees were compared between infested and non infested branches. It was found that leaf
size obtained from infested was significantly smaller than leaf from non infested branches.

Feeding behavior of the larva was studied under orchard conditions and in the greenhouse by removing all of
the constructed tunnel covered the hole and feeding site of the larva and allowed to rebuild it till completion. The tunnel
comprised of sticky fine thread like web together with larval feces and small pieces of longan bark. Atnight time the tunnel
was significantly more extend than day time.

Controls of the larva in orchard conditions were trial by using Steinernema carpocapsae nematode at rate of
2,000 larvae/ml., Bacillus thuringiensis (Florbac FC) bacterium and fenitrothion (Sumithion 50 % EC) insecticide at rate
of 45 and 40 ml/20 liters of water, respectively. The result revealed that biological control of larva by Steinernema
- carpocapsae nematode was the best treatment. The efficacy of the nematode in control of the larva was significantly
higher than bacterium and fenitrothion.

UNFAED : inmsdeotiidefiiusumed wioud lado zduiug Tivmsietefeinomansfi - The
Natural History Museum N9001A9Y Usgmadngy WuI¥e Indarbela sp.1 (Lepidoptera: Metarbelidae) CRAN
AT WUNYIIA (species) Wuvaied
maieudonfinumsidiiaisvesmueutudiendduuudud lofuaasemsvos nazdudly
Ui feuiloduatinienans insdamiifiey S aduslnl agaaudatuit Sodad g wunnaoud
fhswﬁﬂ?mmmsn’hﬁm‘momuauﬁmﬂﬁﬂﬂﬁﬁuuué’fuﬁﬂuﬁuﬁma1mimouqqnimuv’1’uﬁf'luﬂnﬁ MsAnNY
Fumiesdiduimumueuiufendrdudiiiaonniiqa wudmueuroy idhasiununadiduunn
fignsesnanfieusnailawson daufiusoaTaudusznintosiian unidu Aty ndnSunamueudu
Waendduiidihawusnanaddu wasiiaeseaiivina Indi@se iy
msfnmasFianueufufond iy Turmwioal §iiRns figamai 2512 + 1.5s oermwaidue une
g 58.5 + 6.67 nediEud nurszogle1dnanlsze 34 Su 197180 nmseensnteaniiide
u1and1e0.41 +0.06 Nafiuns 1AL 0.68 +0.11 UadINAT usiRide 19 11019 18520001 489,60+ 235,00 Wos
nsfinyszezmsins A Tnveamuouluanusssud Tavdinisihudedenuouninammlaslgnin
fmstavanunheiang Inan smnsontsszezmsindaydn Tnvemuou 14 8 3o naiidasimsniydula
ANDATIOTMUOUINGY 1.63 T S2oZAnid 21.00 +2.27 Tu fnudivuan) 1430 + 2.79 fladiuns 1aznie3.48 +
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vusufuLdondidnTuI9f Metarbelidae

Aunuasiiifivemsnaresiagy Funziag

(Mangifera sp.: Anacardiaceae) 118 (Nephelium

sp.: Sapindaceae) @3 (Citrus sp.:Rutaceae)TﬂTﬁ
(Theobroma sp: Syerculiaceae) ﬁ’ummﬁ (Albizia
sp. :Leguminoseae) Wudu (Holloway , 1986)

9
HARINMISAIGATOR IAY Taned
9 LY 1 d  a s ° aa o
wiondoia lade foar duiug llvnsiieds
(WoN 1o MU FAAT M The Natural  History
Museum 1/5&MAd3 Ny Ta Dr. Jeremy Holloway
fhudifiede wmnﬂumﬁ’wuﬂ Indarbela sp.
(Lepidoptera ; Metarbelidae) Gh‘d fa lsdauige
oA o &R S o an o d 1
TUIReDaTFY A5 (2526) 510U U
drzma newuvueunuden 818U Indarbela
£ v
maculata Heyl. 19191819 AuaudLaza1eain
W uu"m“luwmﬂimﬂm M3haevesiueu
R saazamantaneiui
aara Ividu linFuydy Tauazsi inandnnaas

wenNTTL R Ta (2533) H1 18518000
wunusununldendiduwdviraredu s lifna
wae S hvanowila Tualszme Inoiidaedhaide
HUD U ﬂ‘ﬁﬂgj‘ﬁﬂSﬂij‘]i‘IﬂﬁmBﬁ‘i!ﬂil‘Hﬁﬂ
Indarbela phaga Swinh, 1Az diA198190 1NN TY
'l himswdenna dmiunueuiunlden
Sdufitinaned lowuenIn Indarbela sp. 1187
GINUNDN 2 YA A0 Indarbela obliquifasciaia
1 Indarbela dea Tusruaunueunwlionis
M9 WU Indarbelasp. lzﬂu‘uﬁﬂﬁwumnﬁaﬂ
cmm lnmmsﬂmuuﬂmwﬂ (species) 19 Tuvniy
fisaedoluvnziiinilu ndarbela sp. 131
Swdnuazvede dnIzAURUT Y uNAE (genitalia)
(mw*ﬁ 1)
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Indarbela sp. 1 vududle
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wavgynnNAUYnd Tunnaudiviims d1590
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aninawlndinvsiuman 10- 15 fdedu dau
agudrleanwilnfvesudazaiy wUs Y
MUBUTIBHINGY 0.12-0.60 AIRBduU (151991 1)

Vite (1961) 71831471 A5 vhatsvesnusy
1 Sduriiace 9 Sanuuuduisinang
oInsngalnsy Tasmmelumnnzfintuids
Tagvusuazimigiudiuduluvesnldonves
ﬁlﬁuuazﬁ‘a vanioad e Tudaufid
el Milddudvuaaseinsngalnsy
;uusqmnéaﬂfu

Table 1 Number of bark eating borer observed on normal and declined longan trees

at difference longan orchard.

Mean number of hark‘eating borer per tree £ SD

Area Date Declined Tree Normal Tree Student’s
. (Mean = SD) (Mean + SD)
Nam Bo Luang March 10, 1998 9.96 + 5.05 0.60 + 1.8 13.11Y
Mae Hea March 26, 1998 15.0017.73 0.58 +1.13 12.82Y
Pa Heaw March 19, 1998 14.16 £8.82 0.12 +0.44 11.20"

Y Indicated significant difference between mean number of the bark eating borer from declined aad normal

longan trees at p = 0.05
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Table 2 Number of bark eating borers observed on lower, middle and upper parts of stem of

declined longan trees at Nam Bo luang, Mae Hea and Pa Heaw.

Location No. of bark eating borers
upper lower upper middle upper part
Nam Bo Luang 037a" 4,80b 4.67b
Mae Hea 0.76a 15.14¢ 5.99b
Pa Heaw ' 0.32a 4,500 439

Y Mean within rows not sharing a common letter differ significantly {p=0.05) according to Least Significantly
Difference Test (LSD).

4. 29051 INUAYON 1IN IBYTDAVBIHOUA U 0.41 +0.06 14122813 0.68 +0.11 TadluAs
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Table3 Survival rate of longan bark eating borer, Indarbela sp. 1 observed on normal

and declined longan trees infested with larvae in the orchard at Amphur Muang,

Chiang Mai.
Tree condition ' No. of larvae infested No, of adult emerged Rate of survival
Normal 60 7 11.67
Decline 24 8 3333
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Table4 Comparison of sizes of longan leaves observed on decline branches without and

decline with Indarbela sp. 1 damages.

Tree branch condition : Leal width (cn) Leaf length (cm)
Decline without Indarbela sp.1 damage 4.09 12.27
‘Decline with Indarbela sp.1 damage 3.67 ) 10.82
Student’s ¢ test 2.101" 2.101"

v
Indicated significant difference between leaf samples of p=0.01
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1ANITNAaeINLIMueuiwilaen
ddueenmiulunanaleAy (18.00-8.00 u.)
NNANTUNAINAIITU (9.00-17.00 1.) 91NNITIA
anuengTusavueuluanwin/asign uaz Ty
an i o9l 1@ 13 wug Tuadveanueud
AR ALY 0.02 + 0.09 uag 0.04 + 0.14
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glusdnueuilnmenmaeiiuiu 1.03 +1.18

10 2.29 + 1.55 5 UAINAT AWE AU (A15199 5)
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Table S The length of tunnel extended from the shelter tunnels at day and night.

-

Condition Extension of tunnel (cm) + SD
Day N_ighl:
- Orchard 0.02+0.09 2" 103+ 118D
Laboratory 0.041£0142a 2291+1.55b

Y Means within a row followed by the same letter do not differ significantly from each other by Student’s  test -

Figure 1 Male genitalia of Indarbelasp.1
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Indarbeia sp. 1 vunudtly

- Figure 5 Full grown larva.

Figure 6 Pupa.
- _
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F
2 & 8

“

Head capsule width (mm)
Figure 7 Frequency distribution of Head capsule of longan bark eating borer

Indarbela sp. 1
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Figure 8 Exit hole and Teces of larva, Figure 9 Tmpaired bark and larval tunnel (below).

Figure 10 Larva concealin the tunnel,
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Table 6  Percent of longan bark eating borer attacking and killed by nematodes (Steinernema

carpocapsae), Bacillus thuringiensis (Florbac) and fenitrothion (Sumithion) in orchard

conditions at Pa Heaw and Mae Hea.

a

Date Location Percent of Jarval mortality
Nematode Florbac Sumithion
September Pa Heaw % 51 90
October Mae Hea 9% 36 68
November Mae Hea 9% 50 o4
December Mae Hea 70 36 =
Mean 88.50a" 43.25b 69.00¢

Y Mean followed by the same lefter are not significantly different according to LSD (p=0.05)
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Limacodidae. Malaysia. Natural Journal 40 : Vite,‘ G. M. 1961. The influence of Water Supply on
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Subhadrabandhu, S. 1990. Lychee and Longan Bark Beetle Attack in Pinus pondorasa . Contrib,
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Kasetsart Uﬁiversity, Bangkok. 41 pp.

116



¥ Y

Nﬂﬂ]ﬂﬂﬂTﬁﬂ%ﬂﬁQdﬂﬂTﬁ@ﬂﬂﬂ@ﬁ

, o o ¢ .
Yo leiugmssanasnz 1y

Effects of Girdling on Flowering of

Longan cv. Petsakorn-Twai

d e 4 ar o s v
widu ugTude? 13uns qnus” Sy Fuzeasnse? andud gaanmuun’ az unwaa oiadugns
i
Pawin Manochai”, Warin Suthonta”, Winai Wiripaalongkone”, Sakesan Usahatanonta” and Nopadol Jarassamrit

Abstract : The effects of stem girdling onthe flowering of longan cv. Petsakom-Twai were studied by gjrdliﬁg on the
mmain limbs, at the stages of mature and semi-mature leaf; on the branches; and on the main limbs on a half of the trees, at
the stage of mature leaf. The experiment was conducted during late May to August 1998 on the 1ongan orchard at Pichai
~ Sub-district, Muang District, Lampang Province. The results showed that the girdling on the main limbs and the branches,
at the stage of mature leaf, induced flowering of 76-78% in June 1998, 23 days after treatments. The girdled trees, at the
semi-mature leaf stage, flowered 65%, 40 days after treatments. The control trees flowered very little but most produced
vegetative flush, but flowered later in August 1998. The girdied trees found to produce higher percentage of cumulative
flowering, and flower before the control trees for about 2 months. On the trees, with girdled on the main h'mbs on a half of
theﬁ'ee, flowered only on the girdled side for 70%. Thus girdling can be used as a tool to induced flowering on “Petsakorn-

Twai” longan for uniform and rapid flowering.
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Division of Pomology, Department of Horticulture, Faculty of Agricultural Production, Magjo University, Chiang Mai 50290, Thailand.
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Office of Agricultural Research and Extension, Maejo University, Chiang Mai 50290, Thailand.
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Table 1 Effects of main limb and branch girdling on leaf flushing and flowering of longan

cv. Petsakorn-Twai

Treatment June August
Flowering (%) Leaf flushing (%) Flowering (%) Leaf flushing (%)
Control (no girdling) 92.0b 91.02a 36.0a 16.0
Main limb girdling 78.0a 15.0b 4.0b 6.0
Branch girdling 76.0a 16.0b 40b 11.0
Significant * * ok ns

Means within a column followed by a common letter are not significant difference at P<0.05 by Duncan’s multiple range test

1s = non significant, * = significant at P<0.05, **= significant at P<0,01.

-\.

Table 2 Effects of main limb and branch girdling on cumulative flowering and days to

flowering of longan cv. Petsakorn-Twai.

Treatment

(after girdling)

Mean days to flowering

Cumulative Flowering
(%)

Control (no girdling) 75.2a 45.0
Branch girdling 23.0b 82.0
Main limb girdling 2320 80.0
Significant * ns

Means within a column followed by a common letter are not significant ditference at P<0.05 by Duncan’s multiple range test.

ns = non significant, * = significant at P<0.05.
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Table 3 Effect of girdling at different stages of vegetative flush maturity on flowering and leaf

flushing of longan cv. Petsakorn-Twai.

June August
Treatment Flowering (%) Leaf flushing (%) Flowering (%) Leaf flushing (%)
Control (no girdling) 3.8b 79.0a 56.3a 38
Main limb girdling 65.0a 16.0b 15.0b 15.0
Branch girdling 76.0a 13.4b 4.0 Db 11.0
Significant ok i . i ns

Means within a columa followed by a common letter are not significant difference at P<0.05 by Duncan’s multiple range test

ns = non significant, * = significant at P<0.05, **= significant at P<0.01.
Table 4 Effects of girdling at different stages of vegetative flush maturity on cumulative

and days to flowering of longan cv. Petsakorn-Twai.

Treatment Mean days to flowering Cumulative Flowering
(after girdling) (%)

Control (no girdling) 827a 60.0

Branch girdling 399b 82.0

Main limb girdling 232¢ 80.0

Significant * ns

Means within a column followed by a common letter are not significant difference at P<0.05 by Duncan’s multiple range test.

ns = non significant, * = significant at P<0.05.
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Table 5 Effects of half tree girdling on flowering and day to flowering of longan cv.

Petsakorn-Twai.

Treatments . Flowering Mean days to flowering
(%) (after girdied)

Half-tree ungirdled 0.0 -

Half-tree girdled 69.9 23
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Effect of Oxamyl, Fenamiphos and Carbofuran
on an Important Plant Parasitic Nematode

in Declined Longan Orchard
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Jariya Visitpanich®, Pamorntip Aksorntong”, Chatree Sittigul ¥ and Yaowaluk Chanbang”

Abstract : Rotylenchulus reniformis was prevalent among the plant parasiﬁc ﬁerﬁatodes observed in the soil around
 the root system of longan in declined longan orchards. It’s approximately represented 80% among the other. Three
different kinds of nematicidesna.rhely oxamyl, fenamiphos and carbofuran were then selected to apply into the soil of three
declined orchards, one in Chiang Mai and two in Lam Phun, The three nematicides were applied to experimental sites
only one time at the beginning of the study. Oxamyl with the rate of 4.32 liters of active ingredient (a.i.) per 1,600 square
meters were mixed with water and thoroughly applied to 900 square meters of tested area. Then 320 grams of  a. i. of
fenamiphos and carbofuran per 1,600 square meters were mixed with sand and similarly applied to 900 squared meters
of tested areas. Afler the soil samples were collected 5 — 7 times and extracted for nematodes, it was revealed that the
number of nematodes especially R. reniformis were not reduced at all in all treatments of study. During a period of 4 — 5
months, all nematicides were not effectively reduced the number of population of R. reniformis in declined longan

orchards.
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" Department of Plant Pathology, Faculty of Agriculture, Chiang Mai University , Chiang Mai 50200, Thailand.
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Table 1 Comparison of number of Rotylenchulus reniformis nematodes per 500 ml of soil obtained
from 900 m’ experimental plots between untreated and treated plots with carbofuran

during May to August 1998 at San Pathong, Chiang Mai.

Plot/sampling date No. of Rotylenchulus sp. /500 ml of soil

Untreated plot

1. May 28, 1998 548.90 (3.41) abu

2, June 11, 1998 762,50 (3.62) a

3. June 25, 1998 767.80 (3.62) a

4, July 10, 1998 504.10 (332) a

5, July 23, 1998 408.60 (3.28) abe

6. August 25, 1998 522.10 (3.46) ab
Treated plot carbofuran (Furadan) ®

1. May 28, I998u 101.50 (2.70) cd

2. June 11, 1998 246.10 (2.84) bed

3, June 25, 1998 246,10 (2.84) bed

4, July 10, 1998 105.50 (2.45) d

5. July 23, 1998 128.30 (2.95) bed

6. August 25 1998 57.73 (2.46) d

b -
Means of untransformed data (log , transformed means). Numbers followed by the same letier are not significant according to

LSD (p = 0.01).
v

Soil samples were collected prior to the application of carbofuran,

= .
W
- —&— untreated
E
Q —i- Carbofura
___LD‘_ e e
2
£
<
o
« ‘
s z
g Rk
& b & 2 b &
g 5 5 3 3 5
= ~ month <

Figure 1 Number of Rotylenchulus reniformis nematodes per 500 ml of soil obtained from 900 m”
experimental plots between untreated and treated plots with carbofuran during May
to August 1998 at San Pathong, Chiang Mai
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Table 2 Comparison of number of Rotylenchulus veniformis per 500 ml of soil obtained from
900 m’ experimental plots among untreated and treated plots with fenamiphos and

oxamyl during June to October 1998 at Ban Hong, Lam Phun.

Plot/sampling date No. of Rotylenchulus sp. /500 g of seil

Untreated plot

1. June 1, 1998

2. June 16, 1998

3. July 2, 1998

4, July 18, 1998

5. August 4, 1998

6. August 18, 1998

7. September 17, 1998

8. October 13, 1998
Treated plot fenamiphos (Nemacur) ®

1. June 1, 1998

2. June 16, 1998

3. July 2,1998

4. July 18, 1998

S.August 4, 1998

6. August 18, 1998

7. September 17, 1998

8, October 13, 1998
Treated plot oxamnyl (Vydate) ®

1. June 1, 1998”

2. June 16, 1998

3, July 2, 1998

4, July 18, 1998

5. August 4, 1998

6. August 15, 1998

7. September 17, 1998

8. October 13, 1998

279.9 (2.30) de”
751.1 (2.53) bede
469.4 (2.47) cde
4983 (2.50) bede
595.9 (2.53) bede
493.5 (2.49) bede
472.5 @.53) -bede
825.8 (2.73) abe

645.1 (2.68) abed
531.5 (2.67) abed
1033.0(2.97) a

430.2 (2.58) bede
530.5(2.56) bede
644.7 (2.67) abed
577.1 (2.63) abed
266.7 (2.24) ¢

929.3 (2.87) ab
535.1 (2.53) bede
666.9 (2.64) abed
403.5 (2.52) bede
387.7 (2.48) cde
982.9 (2.81) abe
672.2 (2.72) abe
586.6 (2.58) bede

i

Means of untransformed data (log 0 transformed means). Numbers followed by the same letter are not significant according to

LSD (p = 0.01).
v

Soil samples were collected prior to the application of fenamiphos and oxamyl.
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Figure 2 Number of Rotylenchulus reniformis per 500 ml of soil obtained from 900 m? experimental

plots among untreated and treated plots with fenamiphos and oxamyl during June to

October 1998 at Ban Hong, Lam Phu
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Table3 Comparison of number of Rotylenchulus reniformis nematodes obtained from 900 m’

experimental plots between untreated and treated plots with oxamyl during June to

September 1998 at Pa Sang, Lam Phun.

- Plat/sampling date No. of Rotylenchulus sp. /500 ml of soil

Untreated plot “ .
1, June 9, 1998 433.70 (2.30) hcu
2. June 23, 1998 153.60 (1.87) de
3. July 7, 1998 92790 (2.71) ab
4. July 21, 1998 343.40 (2.46) abe

5. Angust 7, 1998

6. August 21, 1998

7. September 7, 1998
Treated plot oxamyl (:,’ydare“’)

275.8 (2.26) od
712.6 (2.68) abe
452.47 (2.51) abe

1. June 9, 1998 2.87 (1.51) of
2. June 25, 1998 6.00 (1.14) T
3. July 7, 1998 46.47 (1.65) ¢
4, July 21, 1998 3333 (L.58) e
5. August 7, 1998 850.90(2.75) a
6. August 21, 1998 59.20 (1.66) €
7. September 7, 1998 64.40 (1.51) ef

" Means of untransformed data (log10 transformed means). Numbers followed by the same letter are not
significant according to LSD(p = 0.01)

¥ Soil samples were collected prior to the application of oxamyl.
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Figure 3 Number of Rotylenchulus reniformis nematodes obtained from 900 m’ experimental

plots between untreated and treated plots with oxamy! during June to September

1998 at Pa Sang, Lam Phun.
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(Citrus reticulata Blanco cv. Shogun)

Effect of Citrus Rootstock on Grafting Success of Shogun

(Citrus reticulata Blanco cv. Shogun)

&
wana urvoy® @ azawdnd’ uazawiles wmvela?

Mongkol Lim", Malee Sasomsuk” and Sompong Te-chato”

Abstract: A study on grafting success, growth and development of Shogun scion on 8 kinds of rootstocks reveales that

Tangerine rootstock gave the highest grafling success of 96 % which this rootstock promoted growth and development of
Shogun scion more than the other rootstocks. Shogun scion on Tangerine rootstock produced the highest average number
of leaves (42 leaves), branches (5.2 branches), stem diameter (5.66 mm.) and height (34.1 cm.), followed by Fremonte,
Som-sa, Ma-sang and Ma-grude, respectively, afier planting grafted plants for 12 months. Using Som-sa and Ma-sang as

rootstock stem diameter of Shogun was not significant difference from Tangerine rootstock for one year while the height
was lower.
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Table 1 Percentage of grafting success of Shogun on variousrootstocks.

Rootstocks Grafting success (%)
Tangerine 96 a

Marsang 88ab
Fremonte 90 ab
Margrude 82b

Somrsa 94a

Pumelo 94 a

Ma-quid 90 ab

Lime 68 ¢

CV.(%) 8.54

Significant different at P=0.05

Mean not sharing letlers in common within column differ significantly by DMRT
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Table 2 Average increase in leaf number of Shogun on various rootstocks after grafting

for 5 months.
Periods after grafting (months)

Rootstock 1 2 3 4 5
Tangerine 2.40a 6.00a 10.52a 5.88a 0.88a
Mearsang 2.10ab 5.00b 7.44b 5.24a 0.50b
Fremonte 2.40a 4.48¢ 6.88b 5.88a 0.76ab
Ma-grude 1.24¢ 3.68d 552¢ 1.80b 0.52b
Soinrsa 0.48d 0.52f 0.80e 0.40¢ 0.24¢
Pumelo 2.00b 2.68e 2.80d 2.40b 1.04a
Marquid 0.24d 0.721 0.84e 1.60¢c 0.12¢
C.V.(%) 15.8110.63 10.06 15.85 26.51

Significant different at P<0.05

Means having the same letters within columns show no different by DMRT.
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Table 3 Average increase branching of Shogun on various rootstocks after grafting

for 5 months.

Periods after grafting (months)

Rootstock 1 2 3 4 5
Tangerine 0.92a 132a 144a 2.00a 2.20a
Marsang 1.08a 1.40a 1.48a 1.84a 2.16a
Fremonte 0.10cd 0.84b 112b 1.44b 1.88¢
Margrude 032b 0.84b 1.24ab 1.32be 2.08ab
Somrsa 0.04d 0.04d 036d 0.72e 1.84¢
Pumelo 0.24be 0.48¢ 0.76¢ 1.16¢ 1.16d
Maquid 0.28bc 0.52¢ 0.88¢ 0.92d 1.00d
C.V.(%) 30.03 19.45 17.35 1125 8.80

Significant different at P=0.05

Means not sharing letters in common within column differ significantly by DMRT.
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Table 4 Average increase in stem diameter (nm) of Shogun on various rootstocks after grafting

for 5 months.

Periods after grafting (months)

Rootstock 1 2 3 4 5

Tangerine 036ab 0.66ab 1.02abe 1.36a 1.72a
Marsang 0.40a 0.92a L16a 1.4%92a 1.82a
Fremonte 0.40a 0.72ab 1.02abce 132a 1.55a
Margrude 0.19¢ 0.45ab 0.60¢c 0.74b 0.97b
Somrsa 0.26bc 0.87ab 1.13ab 1.42a 1.53a
Pumelo 0,054 031h 0.64bc 0.79b 0.88b
Maquid 0.22c 0.46ab 0.64bc 0.74b 0.82b
C.V.(%) 61.98 40,70 ~ 33.92 29.80

37.02

Significant different at P<0.05

Means having the same letters within column show no different by DMRT.
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Table 6 Average increase in height (cm) of Shogun on various rootstocks after planting

for 5 months.

Perieds after grafting (months)

Rootstock 1 2 3 4 5
Tangerine 0.26be 0.59a 0.98a 1.27b 1.54b
Marsang 0.34a 0.52ab 0.67b 0.82¢ 1.12¢
Fremonte 0.30ab 0.58a 0.96a 1.18b 1.46b
Magrude 0.16e 0.43be 0.93a 1.72a 2.06a
Sonrsa 0.23cd 0.42bc 0.54b 0.64d 0.91d
Pumelo 0.15¢ 0.34c 0.65Dh 0.88¢ 1.08¢
Ma-quid 0.19de 0.34c 0.49b 0.61d 0.73e
C.V.(%%) 17.87 19.48 17.57 T 1242 9.02

Significant different ai P<0.05

Means having the same letters within column show no different by DMRT.

Table 7 Effect of some rootstocks on growth and development of Shogun scion after 12 months

of planting.
kootstock No. of leaf Height (cm) Stem diameter (mm) No. of branch
Tangerine 424a 34.1a 5.66ns 5.2ns
Marsang 23.8ab 19.8abc 528 4.6
‘Fremonte 42.2a 32.6ab 538 5.4
Magrude 15.2b 14.9¢ 4.04 3.6
Sonrsa 17.4b 18.4be 5.26 42
Pumelo 18.8b 19.4abc 4.42 34
Marquid 24.2ab 16.6¢ 4.47 44
C.V.(%) 46.6 36.19 19.74 39.74

Significant different at P<0.05

Means having the same letters within column show no different by DMRT.
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Figure 1 Effect of rootstocks on growth and de?eiopment of Shogunscion after 12

months of planting.
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Improvement of Straw Mushroom

[Volvariella volvacea (Bill.ex Fr.)Sing.] by Hybridization

vilygr waSelsow” was 3es goin?

Kanittha Pornchareonroch” and Wichian Pooswang”

Abstract : Twenty days of culture duration of the straw mushroom gave the highest mycelium dry weight when they
were cultured in liquid medium. The 12% sub culture of the mycelium gave a higher mycelium dry weight but not
significantly different, each subculture last 20 days. However yield of mushroom decreased after the 8™ subculture:
Both.cultivarsused (V1 and V6) were obtained from Department of Agriculture. Twenty four homokaryons

from V1 and twenty three from V6 were divided into fast, medium and slow growing mycelium. Only four homokaryons
of fast and slow growing mycelium from each cultivar were selected for cross breeding, There were 64 combinations and
18 produced mushroom primodia but only 14 produced mushroom. One hybrid gave the highest yield which was higher
than V6 but not significantly different from V1 and the commercially grown cultivar (Chakrapan).

There was 1o correlation between mycelium weight and yield. The line which gave the highest mycelium
weight did not give the highest yield. .

Electrophoretic zymogram of esterase and acid phosphatase can not be used to determined the yield

potential of the hybrid strain,

¥ ARy EIu AazmaInaed pninndededwl Foalni 50200

Y Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Dry weight of V1 straw mushroom mycelium cultured for 8, 14, 20 and 26 days.

Days Dry mycelium weight (mg)
8 2255 ¢

14 254.1 be

20 306.0 a

26 2743 ab

Means with different superscript differ significantly at P<0.05
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Table 2 Mycelium weight and mushroom yield of V1 which was sub culture at 0,4,8

and 12 times.

Yield (g/10 kg of straw)

No. sub culture myecelium weight (mg)
0 472.9 6643 b
4 521.2 829.8a
8 537.1 8958 a
12 608.1 467.0¢

Means with different superscript differ significantly at P<0.05
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Table 3 Yield mushroom and mycelium weight of the four hybrids compared with both parents.

.

Varieties Yield (g) Mycelium weight (mg)
V1 9202 619.50 a

Vé 850 a 514.70 be

H9 320b 65137 a

H13 950 a 606.45 a

H16 160 ¢ 574.25 ab

H17 115¢ 440.03 ¢

Means with different superscript differ significantly at P<0.05
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Figure 1 Relationship between mycelium weight (mg) and yield of mushroom(g).
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Table 4 Vield of straw mushroom V1, V6, H13

and Chakrapan were compared.

Varieties Yield (g)
Vi1 1200.0b
\ 856.7 ¢
H13 1450.0 ab
Chakrapan 1497.0 a

Means with different superscript differ significantly at P<0.05
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Figure 2 Zymogram of the esterase isozyme of CK(Chakrapan), V1, V6 with select homokaryons
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| Appropiate Plant Density per Unit Area
of Arabica Coffee

w3n Baudis

Narit yimyam"

Abstract : This experiment was trailed to find out appropiate density per unit area of 3 arabica coffee cultivars namely:
Caturra, Catimor and Typica. Three levels of density were tested; 400, 700 and 1,000 trees/rai. A five-year experimental
result shows that cultivars and levels of density affected microclimate. Light intensity was inversely proportional to
density, on the other hand, soil moisture content at various depths was directly proportional to density. For coffee growth
aspoet; Typica especially at 1,000 trees/rai , showed higher average tree height and canopy diameter when compared
to other cultivars and diffent densities. Caturra growing at 700 trees/rai had the hightest number of primary branches.
Catimor at 700 trees/rai produced the highest leaf area index. When yield component was taken into consideration, it was
found that Catimor at 700 trees/rai had the best performance, i.. the highest fruiting primary branches, number of nodes/
branch, number of fruits/node, and weight of 100 fruits . However, weight of green coffee from 100 frutis was the highest
in Typicaat 400trees/rai. Total yield of fruits and green coffee per tree was the highest in Catimor at 700 trees/rai, which
were 9,207.3 grams and 1,804.5 grams respectively. Every cultivars at 1,000 tress/rai had the highest production cost, i.e.
55,900 Baht/rai but when considering the turn over, Catimor at 1,000 trees/rai gave the highest income which was 63,134
Baht/rai and Catimor at 700 trees/ rai was slightly lower, 60,446 Baht/rai. Finally, unit cost of investment in 700 trees/rai
was the lowest which was 32.14 Bath per 1 kg. green coffee.

e s o s - - oA g '
Yquindouazimnn g asineasenada’ umInndodoalmi Fealwi 50200
v
Highland Coffee Research and Development Centre. Faculty of Agriculture, Chiang Mai University, Cbiang Mai 50200, Thailand.
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Table 1 Effect of plant density on light intensity and soil moisture

Hot season Rain season Cold season
Variety 400 700 1000 Mean 400 700 1000 Mean 400 700 1000 Mean
Light intensity
Caturra 2315 2182 1990 2162 1000 797 665 821 1368 1092 900 1120
Catimor 2291 2145 2010 2149 839 652 547 679 1292 862 840 999 -~
Typica 2209 2183 1984 2125 1014 871 896 861 1316 1053 847 1072
Mean 2272 2174 1995 954 773 636 1325 1003 863
Soil moisture content (%) at 0-30 cm. depth
Caturra 142 19.2 195 176  70.7 727 75.7 3 195 217 225 212
Catimeor 205 3 26 231 1752 76 79.5 76.9 217 26 27 238
Typica 147 16 187 165 722 74.5 T4 735 225 237 232 242
Mean 16.5 194 214 2.7 74.4 76.4 21.2 249 231
_ Soil moisture content (%) at 31-60 cm. depth
Caturra 17.2 195 22 195 T 73.2 74.2 728 352 36.5 38 36.5
Catimor 21.5 24,5 282 24.7 76 82 83.7 80.5 377 42 41.7 40.5
Typica 20 222 245 222 7.5 74.7 76 T4.4 375 38 40.5 386
Mean 195 22 24.9 73.1 76.6 78 36.8 388 40
L)Pi’am density (tree/rai)
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Table 2 Plant growth performance as
affected by plant density.

ozt Plants density { i

400 700 1000 Mean
Plant height (cm)
Caturra 1503 1695 1585 159.4b
Catimor 1239 135 143.7 1342¢
Typica 1883 1813 224 1979a
Mean 1542b 1619ab 1784a
no.of primary branches
Caturra 557 632 56 583
Catimor 44 50.1 55.1 49.7
Typica 503 474 472 483
Mean 50 53.6 527
Canopy diameter (cm)
Caturra 1208 125 1217 122.5b
- Catimor 104.4 104.6 116.1 1084 ¢
Typica 178 1623 157 1658 a
Mean 1344 128.9 1334
Leaf area index
Caturra 0.89 1.67 223 1.59¢
Catimor 1.44 2.71 3.72 2.63a
Typica 0.99 1.87 234 1.73b
Mean 1.11c¢ 208b 276a

Means within the column or row with different superscript are

significantly different at P<0.05
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Variety Plants density (trees/rai) 3503 T W ufaduesAnmuutiu 700
400 700 1000 ‘Mean au/ls fiv 60,446 1A 'ls
no. of fruiting branches
Caturra 3225 365 3525 36.67b _
Catimer 2 415 3575 39752 Table 4 Threeyearsyield of coffee in various
Typica T 3625 36 36.67b experimental treatments.
Mean 3833 3808 3567
no. of nodes per branch
Caturra 14 1418  13.08 1375a Variety Plants density (trees/rai)
Catimor 1233 1325 134 12.99 ab 400 700 1000 Mean
Fresh cherry weight per tree (g)
Typica 1333 1148 1158 12.13b Caturs 4525 S03 | 4oe 1588 b
Mean 32 1291 1268 Catimor 7915 9207 7770 8297a
no. of cherrys per node Typica 5281 4685 4105 4690 b
Caturra 10.6 10 112 10.63 1 Mean 5008b 63082 5360 ¢ - —~
Catimor 15.93 17 1273 1522a Green coffee weight per tree (g)
Typica 9.63 77, 16 831c Caturra 1038 1123 %08 1023 b
Mean 1205  1L6 10.51 Catimor 1598 1804 1488 16292
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Catimor 15575 16375 154 157.83a Fresh cherry weight per rai (kg)
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Mean 32582 32.67a 30.58b Typlen iz w00 mern 6555
Means within the column or row with different superscript are Mean 498.4c 9102b 1088.7a
significantly different at P<0.05 Means within the column or row with different supesscript are

significantly different at P<0.05
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Table 5 Costand profit from coffee in various experimental treatments.

Caturra Typica Catimor
400 700 1000 400 700 1000 400 700 1000
Total cost (Baht) 23,221 40,594 55906 23221 40,594 55906 23221 10,594 55906
Green coffee weight (kg) 415 489 908 638 1263 1488 442 680 853
Cost per 1 kg. of green coffee (Baht) 5595 5165 6157 364 3214 3157 5254 56.7 65.54
Glass income 33200 62,880 72,640 51,040 101,040 119,040 35360 54400 68,240
Porfit 9,979 22286 16,734 27819 60446 63,134 12,139 13806 12334
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Effects of Planting Date on Flowering
of Freesia hybrida

o
Taszen $au393” uaz Fudnd @unen ¥
v v
Soraya Ruamrungsri and Supsak Senawong

Abstracts : Nine cultivars of freesia corms i.e. Rapid White® Varawit , Oberon, St. Tropez, White Wings®
Vadubla, Michelle® Richaumet, Blue Lady® Scorpios, Blue Heaven®, Golden Wave® Vacoro 11as 0rangina®
Ricagina were stored at 8-13 °C. Corms were sampled to grow in Lhe field every week during October 1, to December
3. The effects of planting date on flowering of 9 cultivars of freesia were investigated. The results show that number of
days from planting to anthesis, number of leaves/plant, plant height, number of florets/spike and length of flower stalk of

freesia tended to decrease at later planﬁng date.

'UTIi’eIJﬂEJ‘ﬂ : xﬁuﬁ'ﬁﬁuﬁﬂ?ﬁﬂ U 9 muﬁuﬁ: 1aun Rapid White® Varawit , Oberon, St. Tropez ,White
Wings@ Vadubla, Michelle® Rithaumet, Blue Lady® Scorpios, Blue Hcaven® Golden Wave® Vacoro t1ag
Orangma® Ricagina 1uﬁmmuﬂuamﬁnuﬂi“mm 8-13°C i]m‘l.J‘LmUﬂUE}’t)ﬂ‘lJﬁﬂ mm‘u‘muwuqﬁ‘" 10 Ju
mum‘u'ﬂ 1 aa1nu 4 3 funaw w73 iofinyn1soanaen mﬂnnmi‘nﬂﬂmwmwmou’mmlmﬂamm
ns”wqmnmu‘Umﬂdlfws!'u;uﬂmi}“'m‘)unﬂqumn quazwuuauly mmm‘ua\mu 11U IUADNYDUAD YD
uazaMueNYeRoniuu Iduanas

Index words : Wiil%u n1300nA0ON

Freesia, Flowering
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Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200 Thailand

¥ Blower Section, Royal Project Foundation, Chiang Mai 50200, Thailand.
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Table 1 Height of plant (cm) at different planting date.

Freesia Varieties
Crop No  Orangina Rapid White  Oberon  St. Tropez  White Wings  Michelle Blue Lady Blue Heaven Golden Wave

1 472bed  58.2bed 618ab  55.0ab 55.0n 50.6b 45.0¢ 552a 57.6ab
2 Sidabc  55.0cde 61.8ab  52.0b 52.0b 538ab  51.0ab 53.6a 57.6ab
3 512abc  S8.6abed  612ab  60.0a 60.0a 56.0ab  47.8he 52.8a . 59.8a
4 5t2abe  61.8abe 640a  54dab 54.5ab 60.0a 51.0ab 52.4a 58.2ab
5 59.6a 658a 624ab  612a 61.2a 562ab  Sl.6ab 54.6a 52.8be
6 574a S6.4bcde  636a  55.6ab 55.6ab 556ab  S3.8a 55.0a 58.2ab
7 53ab 60.6abe 60.2ab  52.6b 52.6b 51.6b  S4da 53.8a 51.4e
8 44.8bed  S3.0de 53.6bcd  5L8h 51.8b 42.6¢ 42.8¢d 49.4ab 42.8d
9 42.6cd 63.0ab 49.60  48.8be 48.8bc 41.8¢  39.4d 40.6¢ 41.4d
10 402d 50.8¢ 408d  42.6¢ 42.6¢ 3284 39.6d 42.4be 42.4d
MeantSD 49,946.2 583147 57.947.6 534%533 534153  S50.1484 47.6456 509453 52.247.4

YMeans within the same column followed by different letters differ significantly at P<0.05

a L= [ A & A, o oo
s1aulunady auiug Blue Lady #eii§uaulumaeniny
nansAny Iy ludeduves 1021 Ty uazmeiugaisaulufesige
Wihdsiivgnlunamaiunn 1 dand §1wau A9 Orangina Tas TS waulumdeniny 7.9+ 1.6
TumasinsnTduarasnamsidgniui 1l o (@159 2)
=2 ei Y o’d’dq a A
yudaguinio meugniiwaulunniigade
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Table 2 Number of leaves/spike at different planting date.

Freesia Varieties

Crop No Orangina  Rapid White  Oberon  St. Tropez

White Wings  Michelle Blue Lady Blue Heaven Golden Wave

1 9.4a 8.6be 114ab  10.8a 9.6ab 9.4b 10.2b 8.6abc 7.6bc

2 94a 9.4ab 12.2a 9.8abe 10.2a 11.0ab 10.4b 8.4abc 10.2a

3 10.0a 9.6ab 9.4ed 10.2ab 8.6be 11.2ab 11.0ab 9.2ab 10.2a

4 10.0a . 10.8a 10.2be 9.4abe 7.8ed 12.6a 11.0ab 9.6a 8.6b

5 9.4a " 9.0be 8.8cde 10.6ab 8.6be 11.4ab 12.4a 8.8abc 8.2b

6 B.6ab 9.0be 9.4cd 9.2abe 8.8abe 122a 10.6ab 9.6a 7.6bed

7 9.6a 9.2ab 8.4de 8.8bc 8.4be 9.8b 9.8b 8.0bed © 8.6cde

8 6.8bc Tded T.4e 8.0cd 6.6d 9.4b 6.d¢c 8.2abed 6.4e

9 7.2be 6.8d 7.2e 6.8d 6.6d 6.6¢ 7.0¢ 7.6ed 6.0e

10 5.4¢ 6.6d 7.4e 6.6d 6.8d 6.4c T.2¢ 6.8d 5.6e
MeantSD 8.6+1.6 8.6m 1.3 9.2+ 1.7 9.0+ 15 8.2+ 13 10£271 9.6£2.0 8.48+ 1.0 7.9+ 1.6

YMeans within the same column followed by different letters differ significaatly at P<0.05
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o o @1 u’; = & o o

MR U i yeeendungafomeiug Blue
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Lady Mlgnlugudi 10 delinamenamiiny 34.2

A3 (A13199 3 )

Table 3 Length of flower spike (cm) at different planting date.

Freesin Varieties

Crop No Orangina ~ Rapid White  Oberon  St. Tropez

White Wings ~ Michelle Bhae Lady Blue Heaven Golden Wave

1 61.6bc”  69.6be 652de  602a

2 S56cd 75.2abe 62e 58.6ab
3 §7.2ab 68.2bc 66.6cde  59.6a

4 T0ab 82.6a 72.6ab 59%a

5 72.6a 65.4¢ T2.4abe  59.2a

6 69 8ab 70.8abe 67.8bede 53.4abe
7 62be 80ab T2.4abe  51.6abe
8 55.2¢d 75.6abc 70.2abed  55.2abe
9 51.4d T2.4abec 73.8a 48.4bc
10 48.4d 46.4d 52.41 47c

70.6ab 56.4bc 54.8a S8abe 68.6b
73.8a 58.2be 53.2a 65.6a 80.4a
6%9ab 61.8abc  S554a S6abe 73.4ab
60,4b 64.8ab S4a 60.8abc 69.9b
66.6ab 68.6a 55.2a 63ab 65.2be
70ab 57.4bc 50.4ab 56.8abe 723abe
70.4ab 58.2ab 56.6a 58.4abc 64be
60b 52.6cd 4Tbe 55.8abc 66b
59.8b 4554  46he 52c 51
49.4¢ 34.2¢ 41.4¢ 53.8b¢ 55.8cd

Meant 614184  70.6£100 675165 552349

65174 55.8149.9 51.445.0  58.0234.14 66.718.5

Y Means within the same column followed by different letters differ significantly at P<0,05
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‘Table 4 Number of floret/spike at different planting date.

Freesia Varieties

Crop No Orangina  Rapid White  Oberon  St, Tropez  White Wings  Michelle Blue Lady Blue Heaven Golden Wave
L 12.4ab"  1L0b 110abc  158a 17.2ab 1042 102ab  102a 12.4a
2 11.2ab 11.4ab 10.0bede 12.4b 16.2ab 10.2a 9.4b 9.8a 13.4a
3 10.8ab 12ab 9.0de 11.8b 17.4ab 9.6a 10.2ab 11.4a 10.2ed
4 12.0ab 11.8ab 11.4ab  12.2b 11.6¢ 10.4a 10ab 12.2a i1.2bed
5 11.8ab 12.8a 10.8abed 12.2b 16,6ab 11.0a i1.2ab 10a 11.8abe
6 11.8ab 11.6ab 12.0a 13.6b 18.2a 9.4a 10.6ab 10.8a 9.6d
7 11.8ab 12.2ab 9.8bede  12.6b 16.6ab 9.62 10.6ab 10.8a 9.2d
8 9.4b 11.6ab 10.0bede 12.8b 14.2be 9.6a 10.2ab 124a 9.2d
9 10.2b 11.8ab 9.4cde  12.4b 15.2ab 10.4a 10.6ab 12a 9d
10 10.4ab 11.4ab 8.6e 9.6¢ 14.8ab 7.8b 10.4ab 10.0a 6.4d
Meant: SD 11.2+0.9 11.84+0.5 10.241.1 12.5%L5 15.811.9 9.8+0.9 103205  11xL0 10.212.0

“Means within the same column followed by different lettess differ significantly at P<0.05
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Table 5 Number of day from planting to anthesis.

Freesia Varieties

Crop No Orangina  Rapid White ~ Oberon St Tropez ~ White Wings  Michelle Blue Lady Blue Heaven Golden Wave
1 1482ab" 147a 17322  1544a 141.0a 14642 15008 149.4a 140.42a
2 1584 a 140.4b 162.8b  1494Db 1460 a 138201 146.0b 1484 a 1302 b
3 1434 b 134.6 ¢ 150.6¢c 1402c¢ 1306 b 137.0b 1376 ¢ 137.0a 130.2 b
4 132.6 ¢ 127.2d 1482d 134.24d 133.2b 131.4b 1356 ¢ 1312 ¢ 1244 ¢
5 126 ¢ 130.8 cd 146.0d 127.2¢ 1156¢ 1222¢  129.04  1282¢ 117.44d
6 112.2d 1184e 136.6e 114.61 110.6 ¢ 124.6¢ 122,0e 120.2d 104.8e
7 104.6d 114.01 12481 111.4f¢ 102.4 d 104.6d 1202 e 1104 e 992 1

B 93.2e 107.6¢ 108.6g 1056¢g 934c 824e 107.0f 101.01 90.4¢
9 88 ef 100.8 h 96.8h 98.4h 85.0f 77.6%f 99.0¢g 948¢ 83.6h
10 788 1 94.01 94.0h 87.01 78.9 1 7221 89.0h 87.4h 80.2h

Meant §D 118.5427.3 121.5£17.5 134.64£27.3 122.2422.4 113.7£23.7 113.7427.5 123.5420.2 120.8421.9 110.1£214

YMeans within the same column followed by different letters differ significantly at P<0.05
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Effect of Sugar in Holding Solution
on the Postharvest Quality of Brisbane Lily Flowers

NMYDUI gNEna” uazdunu qITIaEInT
Kanjana Suthikul” and Chuntana Suwanthadd”

Abstract : Experiments on the effect of sugar in holding solution on the postharvest quality of Brisbane lily flowers
were carried out. Holding solutions tested were composed of 0, 2, 5 or 10 percent of sugar with 200 ppm of 8-HQS and

50 ppm of AgNl O,. It revealed that low concentrations of sugar gave longer vase life while flower opening were better

improved when the concentrafions were high.
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Brisbane Lily, Holding solution, postharvest, quality
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" Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand,
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Table 1 Vase life means of Brisbane lily inflorescences of different sizes and harvest stages

in holding solutions of different sugar concentrations, tested in the first season.

Inflorescence size ~ Harvest stage Sugar concentration (percent) Mean
0 2 5 10
A H3 6.0 7.2 6.6 6.2 64a
He 5.8 7.0 6.4 6.0
B H3 5.8 6.0 5.8 5.0 54b
H6 5.4 5.6 5.0 44
C H3 4.8 5.0 4.6 4.0 48¢c
Hé 5.0 5.4 5.2 4.4
Mean 55b 60a 560b 50¢
H3 5.6
Harvest stage Hé 5.5 N
LSD N§

0.05

Means followed by different letters in horizontal axis significantly differed in inflorescence size (P=0.05)

Table 2 Vase life means of Brisbane lily inflorescences of different sizes and harvest

stages in holding solutions of different sugar concentrations, tested in the

second season.
Inflorescence size Harvest stage Sugar concenfration (percent) Mean
0 2 5 10
A H3 54 6.8 6.0 5.6 6.0a
Hé6 52 6.4 6.0 6.2
B H3 5.0 5.8 5.0 5.6 54b
Hé6 52 6.0 58 48
C 3 5.2 ) 5.6 5.0 5.0 : 53b
Heé 5.2 58 54 52
Mean 52b 6.1a 55b 54b
H3 55
Harvest stage He 5.6
LSD NS

405

Means followed by different letters in horizontal axis significantly differed in inflorescence size (P=0.05)

Means followed by different letters in vertical axis significantly differed in sugar concentration (P=0.05)
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Table 3 Means of inflorescence diameter (centemeter) of Brishbane lity of different sizes and

harvest stages inholding solutions of different sugar concentrations, tested in

the first season.

Inflorescence size Harvest stage ) Sugar concentration (percent) Mean
0 2 5 10
A H3 14.60 14.58 14.72 14.77 14.75a
Heé 14.64 14.72 14.92 15.06
B H3 14.25 14.43 14.56 14.79 14.69a
Hé 14.63 14.76 15.01 15.06
C H3 14.09 14.27 14.51 14.86 14.52b
Ho6 14.36 14.53 14.72 14.85
Mean 14.43d 14.55¢ . 14.34b 14.90a
' H3 14.54b
Harvest stage He 14.77a
LSD 0.08

0.05

Means followed by different letters in horizontal axis significantly differed in inflorescence size (P=0.05)

Means followed by different letters in vertical axis significantly differed in sugar concentration (P=0.05)

Table 4 Means of inflorescence diameter (centemeter) of Brisbane lily of different sizes
and harvest stages in holding solutions of different sugar concentrations, tested

in the second season.

Inflorescence size Harvest stage Sugar concentration (percent) Mean
0 2 5 10
A H3 13.71 14,10 14,49 15.07 14.14 a
Hé 13.58 13.67 14,07 14.40
B H3 13.64 13.92 14.46 1515 1401 b
Heé 13.37 13.45 13.91 14.15
C H3 13.31 13.67 13.86 14.49 1377 ¢
' Heé 13.61 13.46 13.45 14.32
Mean 13.544d 13.71 ¢ 14.04 b 14.60 a
H3 14.16 a
Harvest stage Hé 13.79 b
LSD 0.10

0.05

Means followed by different letters in horizontal axis significantly differed in inflorescence size (P=0.05)

Means followed by different letters in vertical axis significantly differed in sugar concentration (P=0.05)
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Table S Means of number of florets per inflorescence of Brisbane lily of different sizes
and harvest stages in holding solutions of different sugar concentrations, tested

in the first season.

Inflorescence size Harvest stage Sugar oncentration (percent) Mean
0 2 5 10
A H3 - 6027 61.40 62.48 62.74 62.12
Hé 59.45 62.00 64.47 64.17
B H3 58.04 61.69 63.33 61.93 61.83
Heé 60.49 61.97 62.55 64.63
C ' m 60.46 61.01 60.75 63.76 6134
H6 60.60 59.59 60.05 64.48
Mean 59.89 ¢ 61.28 be 6227 ab 63.62 a
H3 61.49
Harvest stage Hé 62.04
LSD NS

0.05

Means followed by different letters in vertical axis significantly differed in sugar concentration (P=0.05)

Table 6 Means of number of florets per inflorescence of Brisbane lily of different sizes and
harvest stages in holding solutions of different sugar concentrations, tested in the

second season,

Inflorescence size Harvest stage Sugar concentration (percent) - Mean
0 2 5 10
A H3 53.08 56.98 59.99 64.99 59.34
Hé6 58.19 60.63 58.06 62.79
B H3 55.31 58.17 5736 62.50 58.52
Hé 55,90 60.13 57.95 60.81
c - H3 54.50 56.56 54.95 59.60- 57.08
Hé 56.38 54.26 58.10 62.28
Mean 55.56 ¢ 57.73 b 57.79b 62,16 a
H3 57.83
Harvest stage H6 58.79
LSD NS

0.45

Means followed by different letters in vertical axis significantly differed in sugar concentration (P=0.05)
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Floral Morphology of Haemanthus
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Abstract : Floral morphology of Haemanthus multiflorus Martyn. was studied. Hustrations showed that the plant
bore umbel type of inflorescence. VA large number of florets formed a round-shaped inflorescence when in full bloom.
Each actinomorphic floret situatéd on a slender pedicel with a thread-like white bracteole at the pedicel base. A floret
contained 6 red petals being fused at the petal base, 6 versatile stamens and an inferior ovary of 3 loculés.
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ist

pt

ped

D.
a = anther 0 = ovary
b = bulb p = petal
C. bp = basal plate ped = pedicel
f = floret pt = petal wbe
fi = filament r = root
inf = inflorescence s = style
‘ ist = inflorescencestalk st = stigma
Figui‘e 3 INlustration of inflorescence and florets of Haemanthus. _
A. floret B. long section of floret | C. top view of floret D. inflorescence .
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Effects of macronutrient and sugz{r concentration
on in vitro shootlet growth of

(Annona squamosa L.) Thin Cell Layers
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Abstract : Shootlet growth from Thin Cell Layers (TCLs) were promoted after culturing for 10 weeks onto three
kinds of macronutrients (1/2SH (1972), SH (1972) ag VW (1949)) +MS (1962) micro elements and organic additives
+ 2% sucrose and 0.8 % agar supplements with 8 mg/l BAP. VW macronutrients with 1% sucrose promoted growth of
the especially to increase the length of their internode.
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Table 1 Shootletheight, node length, leaf size and number of leaves/shoot after 10 weeks on medium

with varying macronutrients and sucrose concentration.

Sucrose Shootlet height Node length Leafsize Number of

Macronutrients (%)  (mm) (mm) (mm) leaves/shoot -
length width

1 0.82¢ 0.00d 1.18e 1.22¢ 2.00
1/2SH 2 1.78bc 0.13d 2.47cde 1.68bc 2.60

3 1.90bc 0.24¢d 3.63¢ 2.44b 3.40

1 0.78c 0.00d 1.18¢ 0.89¢ 2.00
SH 2 0.76¢ 0.00d 2.07de 137¢ 2.20

3 3.16¢ 0.16d 5.08b 2.45b 3.00

1 4.99a 1.61a 6.41a 411a 5.80
VW 2 2.72b 0.54c¢ 2.85cd 1.70bc 4.40

3 5.51a 1.06b 5.33ab 3.45a 5.00
LSD 1.38 0.35 1.30 0.89 NS

0.05

Mean within the same column with different superscript differ significantly at 95% confidence by LSD.

NS = non-significance
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Table 2 Shootletheight, Node length, Leafsize and Number of leaves/shoot after 10 weeks on medium

~with varying micronutrients concentration.

Shootlet height Node length Leafsize " Number of
Macronutrients (mm) (mm) (mm) leaves/shoot
length width
1/2 SH 1.50b 0.12b 2.42b 1.78b 2.67b
SH 1.57b 0.05b 2.78b 1.57b 2.40b
VW 441a 1.07a 4.86a 3.09a 5.07a

LSD 1.61 0.41 1.79 1.10 1.51

0.05

Mean within the same column with different superscript differ significantly at 95% confidence by LSD.

NS = non-significance

Table 3 Shootletheight, Node length, Leafsize and Number of leaves/shoot after 10 weeks on medium with

varying sucrose concentration,

Shootlet height Node length Leaf size Number of

Sucrose (%)  (mm) (mm) (mm) leaves/shoot
' length width
1 . 2.20b 0.54 2.92b 2.07b 3.27
2 1.75b 0.22 2.46b 1.58b 3.07
3.52a 0.49 4.68a 2.78a -3.80
LSD 1.91 NS 1.72 1.17 | NS

0.05

Mean within the same column with different superscript differ significantly at 95% confidence by LSD.

NS = non-significance
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Figure 1 Shoots were cultured on varying macronuirient and sucrose concentration
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Using Self-incompatibility for Fl Hybrid Improvement
| in Chinese Cabbage

yhamd Suas” | wdivas dnsiug” unsduidu masd?

Rujiret Chaisri ”, Manee Nikronpun”and Dumneun Karladeey

ABSTRACT : Four rates of sodium chloride solufion ( O(water) , 0.5% , 1.5% . 3.0% ,4.5 % and untreated ) were

treated by spraying to the opened and unopened flower of line 27-3-7 about 1 hour after self pollination. Results show that

therate of 0.5 % gave the highest mean seed set of 9.0 seeds/pod or 6.5 seeds/flower (from flowering stage) , however the

seed set from bud pollination were not significantly different, statistically. Three inbred lines which express strong self

incompatibility were hand crossed in all possible combinations. The F hybrid and parents were tested in comparison with

the 2 commercial varieties. Only hybrid 142-8x 27 gave the better yield than others, Consequently this hybrid should be
futher tested in farmer’s field.
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Table 1 Seed set of Chinese cabbage from treated sodium chloride solutions.

-

Concentration Seed/ Pod Seed/ Flower
of NaCl(%) Unopened flower  Opened flower  Unopened flower  Opened flower
control 4.5 1..5¢ 2.5 1.0b
0.0(water) 5.0 3.5bc 3.0 2.5b
0.5 3.5 9.0a 2.5 6.5a
1.5 4.5 4.5b 2.0 1.5b
3.0 3.5 4.5b 2.0 2.5b
4.5 2.5 2.0bc 1.5 1.0b
CV.(%) 45.63 41.76 48.46 52.15

Mean within a column flollwed by the same letter are not significantly different at 0.5% LSD test.
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Table 2 Head weight, solidity , head width, head length , head shape index and stem shape index of Chinese

cabbage head of F_hybrid and control varieties

varieties Headyield Headweight Solidity Head width Head length ~ HSI' SSI*
(k.g./rai) (g) (g./em.’) {cm.) (cm.)
23-3-1x27 3000cd  376.6cd 018  8.1lef 13.51b  1.67ab 1.28de
23-3-1x142-8 4640b 580.0b0.73  1047ab 13.86b  1.32d 1.32cd
27x23-3-1 3307cd  413.3cd 074  843def 14.49ab 1732 130cde
27x142-8 4773b 596.6b0.75  10.15abc 14.78ab  1.46cd  1.96a
142-8x23-3-1 4027bc 503.3bc 072  9.63bed 14.15b  1.47bed 1.29cde
142-8x 27 6187a 773.3a 069 11342 16482  145cd 1.62bc
23-3-1 2187d 273.3d0.64  7.95f 12.81b  l.64abc 1.03de
27 4027be 503.3bc 071  9.58bede 14.73ab  1.55abc 1.89ab
142-8 3840bc  480.0bc 0.68  10.14abc  13.06b  129d 1.71ab
AT 3307cd  413.3cd 0.72  879cdef 14.68ab 1.67ab 1.05de
Yau1i 159 3120cd  390.0cd 073  847def  14.65ab 172a 0.97¢
C.V.(%) 17.68 17.17 1583 9.33 882 795 1429

Mean within a column flollwed by the same letter are not significantly different at 0.5% LSD test.
'HSI (head shape index ) = mean head length / mean head width

*SSI = stem shape index = mean stem length / mean

stem width
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mm?rﬁga(wax)uuﬂaﬂ N5 A3 (Tatebe , 1968)
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