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Influence of Temperature and Culture Media on Fruiting

Body Formation of Agrocybe cylindracea (Dc:Fr) Maire

i/

as 13 N ¥ a .q:‘ [y dan
8993133304 Weund1” uasszand ImuIAIoNT

Atcharawan Noiklam” and Prasit Watanawongvijit”

Abstract : Effects of temperature and culture media on fruiting body formation of Yanagi mushroom were studied
at25°Cand 30°Cin agar media (PDA) produced fruiting body formation. Five grams of standard media (saw dust
media) was enough for fruiting formation. Added of sorghum in culture media bag even though showed higher yield '
than standard media, but did not significantly. Period for fruiting body formation were increased in added sorghum
media . Percentage of fruiting body formation of less culture media (400 g/bag) was significantly higher than those of
higher culture media (600 and 800 g/bag) which were not different from one another. However yield per bag of the less
culture media were significantly less than those of higher culture media which were not significantly different between
them.
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Table 1 Period of running, period of fruiting body formation and percentage of fruiting body

formation of Agrocybe cylindracea (Dc:Fr) Maire at different temperature.

Temperature Period (day) % Fruiting body
(C) Running Fruiting body formation
25 10.60 1830 b 60 a
30 11.10 2480 a 30b
% CV 10.40 1132 51.05

Means in the same column with the different letter are significantly different at P < 0.05
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Table 2 Period of running, fruiting body formation running, fruiting bedy formation

spooning and fruiting body formation percentage of Agrocybe cylindracea (Dc:Fr)

Maire on different mass media.

Period (day)

Mass media (g) Running Fruiting body formation  Fruiting body formation % Fruiting body

running spooning
5 9.40°¢ 30.30* 39.70" 70
10 20.50° 21.60" 42.10° 80
15 37.90* 16.40 " 54.30° 60
% CV 53.92 27.17 15.23 33.61

Means in the same column with the different letter are significantly different at P < 0.05
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Table 3 Period of running and running to form fruiting body fruiting body formation percentage

and contaminated bag percentage of Agrocybe cylindracea (Dc:Fr) Maire on different

media.
Period (day) Running to form
Media Running Fruiting body formation % Fruiting body % Contaminated bag
standard 46.21 18.12b 98.00 a 10.00
standard + sorghum seeds 47.62 3957 a 66.50 b 18.33
CV (%) 2.58 48.55 32.19 102.97

Means in the same column with the different letter are significantly different at P < 0.05

Table 4 Yield of Agrocybe cylindracea (Dc:Fr) Maire on standard and sorghum seeds media.

Media Fresh weight / fruiting body bag Fresh weight / treat bag
standard 5331 b 46.62
standard + sorghum seed 82.18 a 46.46
CV (%) 37.79 32.61

Means in the same column with the different letter are significantly different at P < 0.05
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Table S Period of running and running to form fruiting body fruiting body formation percentage

and contaminated bag of Agrocybe cylindracea (Dc:Fr) Maire on different mass media.

Period (day) Running to form
Mass media (g) Running Fruiting body % Fruiting body % Contaminated bag
formation running formation bag
400 27.19¢ 38.70 98.33 a 26.66
600 3931 b 40.95 63.99 b 13.33
800 45.12 a 39.14 56.33 b 16.66
CV (%) 22.63 16.67 36.98 83.33

Means in the same column with the different letter are significantly different at P < 0.05

Table 6 Yeild of Agrocybe cylindracea (Dc:Fr) Maire on different mass media.

Mass media (g) Fresh weight / fruiting body bag Fresh weight / treat bag
400 36.38b 25.51
600 67.48 a 37.56
8060 75.69 a 39.48
CV (%) " 39.67 38.00

Values with the different letter in the same column are signrificantly different at P < 0.05
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Changes in Cytokinin and Gibberellin-like Substances in
Stem Apex of Lychee cv. Hong Huay Prior to Flowering

agdl uwany’ SaSani wowiina” 55eaTed Walng ¥ naz sin Sy’

Daruni Naphron" Chaiwat Potjanapimon” Wanwarang Pattanapo” and Thanart Thanyarpar”

Abstract : Changes in cytokinin and gibberellin-like substances in stem apex of lychee cv. Hong Huay prior to
flowering were studied on 20-year-old trees grown in the Suan Song Sand orchard , Doipui, Chiang Mai, Thailand.
Studying on cytokinin-like substances was carried out between December, 1995 and November, 1996 and the studied on
gibberellin-like substances was carried out between December,1997 and October, 1998. Completely Randomized Design
was employed. The treatment was number of weeks prior to flowering; 0, 2, 4, 6 and 8 weeks for cytokininand 0, 1, 2, 3
and 4 weeks for gibberellin.

The results revealed that the quantity of cytokinin-like substances was low at eight weeks prior to flowering and
remained constant until six weeks prior to flowering , by which flower initiation took place. Thereafter, the increment was
found at four weeks and rose up to maximum at two weeks prior to flowering then remained constant until flower
emergence. Whereas, the quantity of gibberellin-like substances was higher at four and three weeks and decreased at two
weeks prior to flowering by which flower initiation was found. After that it decreased from one week prior to flowering to

minimum level at flower emergence.

v padiimeu ausneasmaas unomndodealng @valva 50200
Y Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Figure 1 Changes in cytokinin-like substances in stem apex of lychee cv. hong huay prior

to flowering.
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F‘iglire 2 Longitudinal section of lychee shoot
apex at 8 weeks before flowering
( 1 December 1995) (x47)
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Figure 4 Longitudinal section of lychee shoot
apex at 4 weeks before flowering
(3 January 1995) (x47)
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Figure 3 Longitudinal section of lychee shoot
apex at 6 weeks before flowering
(14 December 1995) (x47)

Figure 5 Longitudinal section of lychee shoot
apex at 2 weeks before flowering

(17 January 1995) (x47)

ANUHINYA LD
am = apical meristem
Ip = leaf primodium
pe = pro cambium

ab = axillary bud -

2 il n‘,u ﬁn (T
section of lychee shoot

apex at 0 weeks before flowering
(17 January 1995) (x47)
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Figure 7 Changes in gibberellin-like substances in stem apex of lychee cv. Hong Huay prior

to flowering.
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Studies on Heterosis of Chili (Capsicum annuum L.)

ar 3 d A 4 A er = w &
wadnwal Twanie” uas ugidas dnIriug

Nongluck Milerue” and Maneechat Nikornpun "

Abstract : Ten varieties of local chili were collected from different locations in Thailand. Observation and
evaluation were made in comparison with five male sterile varieties introduced from abroad. Five varieties were selected
among these ten varieties as male parents. They were self pollinated for two generations before crossing with two male
sterile lines. Ten F1 hybrid lines were obtained and compared with the male parents at a private company Chiang Rai and
at the Department of Horticulture, Chiang Mai University. The results showed that the three F1 hybrid lines, K Y1-1 x
Bang-Chang, KY 1-1 x Nhum Khiew and KY 1-1x Nhum Khiew Maejo yielded 76.96%, 39.13% and 8.09% higher than the
male parents which are landrace varieties. Moreover, the fruit quality were also higher than those of the male parents.
They also have arather good shape, smooth skin and big fruits. The degree of pungency as measured by spectrophotometer
was different from that measured by human bite test. The highest pungency of bite test was found in Fang chili whereas
the spectrophtometer methods indicated that Bang-Chang chili had the highest pungency.

KY 1-1 x Nhum Khiew Magjo, CF21789 x Nhum Khiew and KYY 1-1x Nhum Khiew showed high percentage
of heterosis. Pungency of F1 hybrid tested by spectrophotometer methods indicated that different male 'part-aﬁts 'producc
different degree of pungency. Pungency was segregated between their male and female parents, revealing that the trait
was polygenically controlled with mainly dominant gene action. Variation in degree pungency was also controlled by

environment,

V TR AN aasineasians uninodndoaivy  Feoalval 50200
v Department of Horticulture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Fruit yield and plant height of F1 hybrid chili in comparison with their male parents.

Variety Plant Height (cm) Yield (kg/rai)
: Chiang Mai Chiang Rai Chiang Mai Chiang Rai
ﬁuﬁ‘l’i‘ﬂ(Male parent)
Nhum Kwar Meakung 68.80 ab 58.93 ab 3,446 cod 2,793 cde
Nhum Khiew 64.50 ab 60.33 ab 3,105 bed 2,533 bede
Nhum Khiew Maejo 63.90a 60.56 ab 3,606 d 2,763 cde
Bang-Chang 66.83 ab 59.20a 2,487 abe 2,393 bede
Fang 67.13ab 69.26 b 1,073 a 1,213 a
ﬁuﬁgﬂnau (F1 hybrid) y

CF 21789 x Nhum Kwar Maekung 65.46 ab 59.53a 3,493 cod 2,360 bed
CF 21789 x Nhum Khiew 69.46 ab 66.66 ab 3,800 d 2,606 bcde
CF 21789 x Nhum Khiew Magjo 66.00 ab 60.60 ab 3,220 od 2,623 bede
CF 21789 x Bang-Chang 68.40 ab 65.83 ab 3,686 d 2,186 be
CF 21789 x Fang 75.10 b 69.30 b 1,586 a 2,193 be
KY 1-1 x Nhum Kwar Maekung 64.80 ab 62.33 ab 3,83 d 3,033 de
KY 1-1 x Nhum Khiew 66.30 ab 59.83 a 4,189 d 3,156 e
KY 1-1 x Nhum Khiew Maejo 65.23 ab 58.10a 4,014 d 2,180 be
KY 1-1 x Bang-Chang 63.33a 60.13a 4,153 d 2,853 cde
KY 1-1 x Fang 72.36 ab 62.46 ab 1,813 ab 1,900 b
LSD 0.05 0.176 0.242 0.781 1.21
CV (%) 33 4.46 13.06 5.0

Figure 2 Fruit of hybrid KY 1-1 x

Nhum Khiew.

- Figure 3 Fruitofhybrid KY 1-1 x Bang Chang.
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Figure 4 Fruitof Hybrid KY 1-1 x Figure 5 Fruit of hybrid KY 1-1 x
Nhum Khiew Maejo. Nhum Khaew Maekung.

Table 2 Percent heterosis of fruit yield of F1 hybrid chili and their male parents at different

locations.

Variety Chiang Mai Chiang Rai
Yield (kg/rai) %heterosis Yield (kg/rai) %heterosis

ﬁ'uiﬁa (Male parent)
Nhum Kwar Meakung 3,446 00 2,793 00
Nhum Khiew 3,105 00 2,533 00
Nhum Khiew Maejo 3,606 00 2,763 00
Bang-Chang 2,487 00 2,393 00
Fang 1,073 00 1,213 00
Wuggnuaat (F1 hybrid)
CF 21789 x Nhum Kwar Maekung 3,493 102.72 2,360 68.99
CF 21789 x Nhum Khiew 3,800 144.76 2,606 105.76
CF 21789 x Nhum Khiew Maejo 3,220 78.59 2,623 89.86
CF 21789 x Bang-Chang 3,686 196.42 2,186 82.69
CF 21789 x Fang 1,586 195.61 2,193 261.58
KY 1-1 x Nhum Kwar Maekung 3,830 122.28 3,033 117.18
KY 1-1 x Nhum Khiew 4,189 169.82 3,156 149.19
KY 1-1 x Nhum Khiew Maejo 4,014 122.62 2,180 51.19
KY 1-1 x Bang-Chang 4,153 233.97 2,853 138.44
KY I-1 x Fang 1,813 237.93 1,900 213.27
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Tag353AMNISAANAULAY (Anan, 1996) WU
wsnmsdaiids e asuauladugediqa
Taofinnudiaiflu 0.01175 scoville unit
seeaeu 1duAgnnanszning CF 21789 x
wianyuider amnudiaiiiu 0,00949 scoville
unit, KYY 1-1 x Wanwajudiond 18 isanndieniiy
0.00632 scoville unit, KY 1-1 x WSn#1juidiy)
fisnudiaiiu 0.00560 scoville unit 1Az CF
21789 x Wind1a DAamfiariiu 0.00379
scoville unit i AR MAIALYDY AIBFANY

KY 1-1 x Winuyudowni 13, CF 21789 x

=4 = a oo
MIANYIANUALA u‘uamnnmﬂuwsmﬂﬂ

WINMY U D wag KY 1-1 x WInuyuaien
fidmnufiaugs waveans s sHuedaz
v uf 18 uanal luased 3 wazile
wiisuiisudusanisnadey Taslgaunagey
§1u2u10 au wus Wwamsnaaeuiid
ATNLANA AN Was NN IINadeu Tau1dauFy
uazldnzuuunnufia - wud winrhaliseay
anuifiagagalaofinundovesnsuuuily 4.8
799031 lAUAANEY KY 1-1 x WIRHYNYT?
wifadmundvuosnzuuaiiu 43 uag KY 11 x
winshafimmasvesasuuuiiu 4 namsnaaes
lugnraugdun WRuans 13 luamswi 3

Table 3 Pungency levels and percentage of heterosis of F1 hybrid chili and their male parents.

Variety

(scoville unit)

1
Pungency value /

% heterosis” Pungency level”

Y‘fuiﬁﬂ (Male parent)

Nhum Kwar Meakung 0.00153
Nhum Khiew 0.00094
Nhum Khiew Maejo 0.00056
Bang-Chang 001175
Fang 0.00045
Wuggnuas (F1 hybrid)

CF 21789 x Nhum Kwar Meakung 0.00054
CF 21789 x Nhum Khiew 0.00949
CF 21789 x Nhum Khiew Maejo 0.00090
CF 21789 x Bang-Chang 0.00379
CF 21789 x Fang 0.00027
KY -1 x Nhum Kwar Meakung 0.00345
KY I-1 x Nhum Khiew 0.00560
KY 1-1 x Nhum Khiew Maejo 0.00632
KY [-1x Bang-Chang 0.00117
KY 1-1 x Fang 0.00244

0 3.1

0 2.1

0 25

0 1.3

0 4.8

-4.70 2.9

909.57 1.7

60.71 22

61.74 0.4

40.00 1.5

125.49 4.3

495.74 24

1028.57 32

9004 1.8
8L.55 4.00

" measurement of pungency levels by absorbance at 750 nanometer high scoville value means high capsaicin.)

¥ % heterosis of pungency value.
¥ average of pungency by human bite test.

(1-nothot, 2-light, 3 - medium, 4—hot and
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Abstract: The study aims to identify the optimum variety and seed rate of barley (Hordeum vulgaris) for growing as
coffee trees intercropping during the first three years. The barley varieties were Samoeng 2 and BRB 9, and seed rates
were 20,25 and 30 kg/rai. It was found that average grain yield of Samoeng 2 was doubled that of BRB 9. Higher grain
yield was also obtained from higher seed rate. Samoeng 2 at 30 kg/rai gave the highest grain yield. Intercropping arabica
coffee with barley resulted in a reduction of height of coffee tree but had no effect on number of primary branches,
canopy diameter, stem diameter and coffee yield. It was concluded that when barley were grown with coffee, coffee yield
was not affected. In this condition, Samoeng 2 barley was better than BRB 9 and sowing Samoeng 2 at 30 kg/rai

produced the highest yield.
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" Highland Coffec Research and Development Centre, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Incremental of height, no.of primary branches, canapy diameter and stem diameter

of coffee tree from various cultural practices after three years.

Seeding rate (kg/rai) Varieties Mean
Samoeng2 BRB9
Plant height (cm)

20 76.6 61.9 69.2
25 783 66.7 725
30 6l.2 723 66.7
Mean 72.1 66.9
Grand mean 71.9°

Check 86.4

No. of primary branches

20 31 30 31
25 31 31 31
30 32 30 31
Mean 3 30
Grand mean 31

Check k)

Canopy diameter (cm)

20 115 107 112
25 108 108 108
30 116 104 1o
Mean 113
Grand mean 111

Check 121

Stem diameter (mm)

20 308 25.2 28.0
25 30.9 294 30.1
30 30.1 29.2 29.7
Mean 30.6 27.9
Grand mean 29.8

Check 327

* Significantly different at P < 0.05 (compare between check and treatments)
Interaction between seeding rate and variety of barley in each parameters are not significantly different.
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Table 2 Fresh cherry and green coffee weight of coffee from various cultural practices at the

third year.
Seeding rate (kg/rai) Varieties Mean
Samoeng 2 BRB9Y
Plant height (cm)
20 1,232 1,208 1,220
25 1,3]5 1,374 1,239
30 1,172 1,307 1,345
Mean 1,240 1,296
Grand mean 1,273
Check 1,304
Green coffee weight (g/tree)
20 205 201 203
25 219 229 224
30 195 218 207
Mean 207 207

Grand mean

Check

212
217

Interaction between seeding rate and variety of barley in each parameters are not significantly different.
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Table 3  Plant height, yields and yield component (3-years average) of 2 varieties and 3

seeding rates of barley when grown between rows of Arabic coffee tree.

Seeding rate (kg/rai)} Varieties Mean
2 25 30
Yield (kg/rai)
Samoeng 2 671 695 733 700 2"
BRB 9 328 379 420 376b
Mean 500c” 537b 576a
No. of spike/m’
Samoeng 2 339 409 474 4072"
BRRB 9 303 360 431 365b
Mean 321" 385b 452a
No. of seed/spike
Samoeng 2 458 46.1 46.0 45.92"
BRB 9 16.1 15.9 158 15.9b
Mean 309 310 30.9
1,000 grain wt.(g)
Samoeng 2 44.4 44.6 45.0 44.70"
BRB Y 50.4 51.2 50.0 50.5a
Mean 474 47.9 47.5
Plant height (cm)
Samoeng 2 100.5 101.2 99.2 100.3a"
BRBY 79.4 78.3 71.7 78.5b
Mean 89.9 89.8 88.4

Y Means in the same column with different alphabet are significantly different at P<0.05

¥ Means in the same row with different alphabet are significantly different at P<0.05

Interaction between seeding rate and varieties are not significantly different
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Effect of Sesbania rostata as Green Manure

on 4 Rice Varieties

dra09 Insnoiey”

Jamlong Pothacharoen v

Abstract : The study on Sesbania rostrata as green manure in rice - soybean system was carried out at Multiple
Cropping Center Experiment Station, Faculty of Agriculture, Chiang Mai University from 1993 to 1996 on San Sai soil
series with organic matter 1-1.27%,70-120 ppm of P and 17-22 ppm of K. The result showed that all of the four varieties,
namely RD6, RD7, Neaw Sanpatong and KDML [05 responsed to sesbania green manure of 50 days old incorporated
7 days before transplanting rice. The four-years average grain yields of the four varieties with scsbania green manure were
712,783,750 and 677 kg/rai compared with control 633, 622, 632 and 574 kg/rai, respectively. However, the soil organic

matter content did not show any significant changes.

UNAALD : nisAnuns W Taussuduteiaaaluszuudn - fandes finarfinaasunuasivasarlszniu
quﬁ%ﬁ'mﬁasﬁuwawﬁmmuﬂ‘ym anzinuaseand imAneduFoalmi daud 3 we 2536 89 w2539
1uﬂu1gﬂf?umwﬂnaummmq 1-1.27 % P 70-120 ppm K 16-22 ppm Taonanesiudng 4 wWug Ivug nu 6, nv 7,
milvaduthaed wazunenuE 105 KanNAaRaNLTIE IR 4 ‘w‘mi F nevaupsnents 1 Tauswsfuyn 9 Wug
a0 1 Tnowandavead 4 Wufi 1 Tausdsudhullofyae wdo 4 3 Wiy 712, 783, 750 uag 677 an./ 13
vazflaanls viflon'1d 633,622,632 uaz 574 /13 TaefitSinusunidinglufu TyiunnsanTeriudu
po1eludAny

Index words : ﬂﬂﬁ‘m’{ﬂ 17 Taudvsm

green manure, rice, sesbania rostata

v quiituiemukardamanuas  winndodelul Foalwi 50200
" Multiple Cropping Center, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Plant density, fresh weight, dry weight, nitrogen content and N accumulation

of Seshania rostrata.
Year No.of Fresh weight Dry weight % N Total N
plants/sq.m (kg/rai) (kg/rai) accumulation
(kg/rai)
1"year(1993) 130 1702a 407 3.06b 124
2" year (1994) 76 2562b 546 2.59¢ 14.17
3™ year (1995) 141 2773 b 448 3.54a 15.89
4" year(1996) 126 2637b 466 3.06b 14.32
Mean 118 ns 2418 467ns 3.06 14.19 ns

a-c

ns not significant
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Table 2 Average grain yield (kg/rai) of 4 rice cultivars of 4-year experiment, using Sesbania

rostrata (+SR) and Control (-SR) .

Rice cultivars 1st (1993) 2nd (1994) 3rd (1995) 4th (1996) 4-year average %, yield increase
+SR -SR +SR -SR +SR SR +SR -SR +SR -SR
RD6 696 662 81 679 770 651 m 595 3 647 16.38
RD7 07 59 758 529 588 551 695 562 687 560 2268
Niew 766 673 750 654 820 695 637 589 743 653 13.78
Sanpatong
Khao - 679 602 93 627 825 (] 660 552 739 603 2255
Dawkmalil05
Mean 712 633 783 622 750 632 677 574 731 615 18.86
CV(a) 78T% 118.54% 1.36% 5.44% ’
CV(b) 861% 121.89%% 9.45% 740%
LSD0.05(a) 59.76 96.57 10.58 38.32
L3D0.05(b) 60.90 56.39 68.59 48.62
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Table 3 Mean plant height (cm) of 4 rice cultivars of 4-year experiments using Sesbania

rostrata(+SR) and control (-SR).

Cultivars 1% (1993) 2™ (1994) 3™ (1995) 4™ (1996) Mean
+SR SR +SR -SR +SR -SR +SR R +SR -SR
RD6 133 127 131 115 150 132 160 142 144 129
RD7 98 99 103 100 112 105 104 95 104 99
Niew 141 141 143 129 162 146 173 157 155 143
Sanpatong
Khao Dawk 129 123 124 108 144 133 150 130 137 123
Malil05
Mean 125 173 125 113 142 129 147 131 135 124
CV (a) 2.64% 3.28% 3.97% 1.68%
CV (b) 2.62% 1.87% 4.49% 2.78%
LSD 0.05(a) 3.69 434 6.06 2.63
LSD 0.05(b) 3.41 237 6.39 4.06
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Table 4 Mean tiller density (no.of tiller/hill) of 4 rice cultivars of 4-year experiment using

Sesbania rostrata(+SR) and control (-SR).

Cultivars 1"(1993) 2" (1994)

3™ (1995)

4™ (1996) Mean

+SR -SR +SR - SR

+SR

-SR 4SR  -SR  +SR  -SR

RD 6
RD7

15
16
13

12
13
10

13
17
12

12
14
Niew 10
Sanpatong

Khao Dawk

Mali 105

17 13 15 12

12
17
12

14

11
16
9

12
14
9

9
13
9

13
16

1
14

12 12 10 14 12

Mean 15 12 14 12

14

12 12 10 14 12

CV (a)
CV (b)
LSD 0.05(a)
LSD 0.05(b)

13.61%
9.06%
2.08
1.29

16.03%

11.31%
2.38
1.56

1IN
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A nevetumayn  Wug 431 12 529d0ne
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17.05%
9.43%
2.47
1.27

12.41%

17.87%
1.55
2.08
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Table S Mean panicle density(no.of panicles/hill) of 4 cultivars of 4-year experiments using

Sesbania rostrata (+SR) and control(-SR).

Cultivars 1*(1993) 2" (1994)

3" (1995)

4™ (1996) Mean

+SR -SR +SR -SR

+SR

-SR +SR -SR +SR

RD 6
RD7

14
14
11

11
12
9

10
12
Niew 8
Sanpatong

Khao Dawk

Mail105

15 11 12

1
14
9

11
13
9

9
13
8

12
14
10

10
13

11 13 10

Mean 14 10 1 10

13

11 1 10 12 10

CV (a)
CV (b)
LSD 0.05

15.93%
9.13%
3.03

8.16%
8.72%
0.99

LSD 0.05 2.14 0.99

L%
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11.93%
10.37%
1.45

10.97%
13.51%
1.28

1.28 1.47
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Table 6 Mean rice straw weight (kg/rai) of 4 cultivars of 4-year experiment using Sesbania(+SR)

and Control (-SR).

Cultivars 1% (1993) 2" (1994) 3" (1995) 4" (1996) Mean
+SR SR +SR SR +SR SR +SR -SR +SR R
RD 6 988 826 1615 1095 938 650 1615 1182 1289 938
RD7 811 614 748 591 684 568 1425 952 917 681
Niew 1038 908 1442 978 1034 729 1606 1195 1280 952
Sanpatong
Khao Dawk 868 764 1476 806 984 643 1452 1225 1195 859
Mali105
Mean 92  TI8 1320 867 910 648 1525 1138 1170 858
CV (a) 10.24% 14.68% 2.68% 15.65%
CV (b) 13.98% 10.29% 9.13% 20.02%
LSD. 0.05(a) 99.43 182,56 23.54 27.24
LSD. 0.05(b) 125.44 119.45 74.70 203.22
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Tumaiden (K) senhatlimanss wuh
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Table 7 Soil analysis before transplanting (May ).

Year pH %0.M P(ppm) K(ppm)
+SR -SR +SR -SR +SR -SR +SR -8R
1" (1993) - - 1.27 LI8 109.89  96.04 20.62 18.12
2" (1994) 532 542 107 1 71.82 76.97 16.25 16.87
3™ (1995) 5.85 5.77 1.26 1.21 75.71 79.717 18.62 17.12
4" (1996) 543 537 1.26 1.16 121.19 118.38 2231 20.75
Mean 5.53 5.52 1.21 1.13 94.62 92.79 19.45 18.21
CV (a)% 2.41 10.71 13.98 6.75
LSD 0.05 0.12 0.09 11.90 1.48

Table 8 Soil analysis after harvesting (December ).

Year pH % O.M P(ppm) K(ppm)
+SR -SR +SR -SR +SR -SR +SR -8R
14(1993) - - 1.07 1.00 71.82 71.0 16.25 16.87
2" (1994) 5.50 5.62 1.06 1.00 75.83 87.82 16.25 21.25
3™ (1995) 535 5.31 1.14 1.14 140.14 133.13 18.87 16.75
4" (1996) 4.98 5.00 1.16 1.07 104.88 79.81 18.75 1937
Mean 5.27 531 1.10 1.05 98.16 94.44 17.53 18.56
CV (a)% 95 10.57 14.86 10.73
LSD 0.05 0.04 0.08 11.02 2.64
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Effect of Sodium Hypochlorite (NaOCl) on Off-Season

Flowering in Longan (Dimocarpus longan Lour.) cv. Daw

§d  aSauiing gnsun gy vazdud vruesn”

Chiti Sritontip Yuttana Khaosumain and Sunti Changjaraja”

Abstract : Theeffect of sodium hypochlorite on off-season flowering in Longan (Dimocarpus longan Lour.) cv. Daw
was conducted at Lampang Agricultural Research and Training Center, Lampang Province, during August to November
1999. The one year old longan trees were grown in 20 liter filled with soil. The sodium hypochlorite was soil applied 0,
0.5,2.5,5.0 and 10 g/pot. The experiment was arranged into Completely Randomized Design. The result revealed that
flower emergence after treated with sodium hypochlorite at 0.5, 2.5, 5.0 and 10 g were 33.33, 100, 100 and 66.66 %
respectively, while untreated tree showed no flower emergence. Plants treated with sodium hypochlorite at 0.5 to 10 g
required time for flower emergence at the average of 28 to 34 days after application and at the rate of 2.5, 5and 10 g

resulted in longer of panicle than 0.5 g.

unfiage wavesas ImAenlaTinae lsddeniseenaenuengguesd loiuinenanesitaniuite uas
Hneusumisinasdnhi v, dnha szuhadieudanay fageRmou 2542 Tameassiududrleeng 15 Ugn
Tunszaneana@niifinany 20 s WaunauduSagugn Nunumsnanesuuuduanea finssi3s lunisnaaes
fos s Imdonlalinae lsd ludast o (lisams) 0.5 2.5 5 uay 10 nfudensza1e wamsnaasesingh

v ganudvouagineusumainpasdni 0. e 9. d11 52000
Y Lampang Agricultural Research and Training Center, Muang District, Lampang 52000, Thailand.
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Table 1 Percentage of flower emergence and time of flower emergence of longan shoot

at 45 days after treated with sodium hypochlorite (NaOCI).

R Treatment "~ Flower emergence (%) Time required for flower emergence (days)
Control 0a’ NF
NaOCl 05¢g 3333 be 34.00
NaOCl 25¢g 100 a 30.66
NaOCl 5.0g 1002 28.00
NaOCl 10g 66.66 ab 33.00
LSD . 66.43 NS

" Means within column with different alphabets differ significantly at P<0.05
NF = No Flowering

NS =Not Significant

: Table 2 Effect of sodium hypochlorite (NaOCI) on length of panicle.

*: Treatment Length of panicle (cm.)
Control NF
NaQCl 05¢g 11.50 b
NaOCl 25¢g 2033 a
NaOCl 5.0g 20.50-a
NaOCl 10g 22.25a
LSD 5.95

nos

Y Means within column with different alphabets differ significantly at P<0.05
NF = No Flowering
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Location and Transmission of Macrophomina phaseolina

in Blackgram Seeds
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Abstract : Experiments were undertaken on location detection in seed components and seed to seedling transmission
of Macrophomina phaseolina in blackgram seeds. Macrophomina phaseolina was detected only in the seed coat of
blackgram while other seed components like cotyledon, radicle and plumule did not show the presence of this pathogen.
In seed transmission study, according to blotter and test tube agar method, restricted germination and production of
blemished radicle were found. Soil and sand methods showed remarkable pre-emergence mortality. In some cases, seeds
produced seedlings with infected stem and cotyledon, which led to the death of whole plant in the form of damping-off
and collar rot eventually. Few seeds were able to emerge giving rise to apparently healthy seedlings, but within about

three weeks, they ultimately died producing numerous sclerotia and pycnidia on the dead plants.
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Blackgram, Postharvest discase, seed pathogen

Introduction

Macrophomina phaseolina has been
considered as an important fungal pathogen of
blackgram in Thailand. It reduces the germination
and vigour of the seed and also produces blackish
lesions on the edible sprouts (Grewal, 1988; Nath,
1970). Moreover, M. phaseolina causes stem and
root rot, leaf blight and leaf spot in mungbean
which is related species of blackgram (Grewal,
1988). Plenty of works have been carried out on
this fungus as a seed-borne pathogen on various
crops, albeit the works especially focused on seed
transmission on blackgram are still lacking.
Therefore, the present investigation was
undertaken to know the mode of transmission of
M. phaseolina from seed to seedling in blackgram
and to ascertain the exact location of this pathogen

in the seed parts.

Materials and Methods

Seed samples of blackgram variety
Uthong 2 was taken for location detection and

transmission study.

259

Location of the pathogen in seed:

The seed sample was carrying 24.00
percent M. phaeolina infection as revealed by
blotter test recommended by ISTA (1976). One
hundred seeds were soaked in distilled water for 2
hours and then they were aseptically dissected into
seed coat, cotyledon and radicle and plumule.
These dissected components were surface-sterilized
with 1.0 percent sodium hypochlorite solution for
three minutes. They were then washed in sterile
distilled water for three times, and dried on sterile
blotter sheet. The four components of each seed
were placed side by side on moist blotter paper
(Whatman no.1) in 9 cm petridishes. The boundary
between adjacent seed components was marked
clearly. The plates were incubated under 12 hours
alternate cycles of near ultraviolet (NUV) light and
darkness for seven days as recommended by ISTA
(1976). The presence of M. phaseolina was

examined using stereo-binocular microscope in

" each component of seed.

Seed to seedling transmission:
To determine how M. phaseolina
transmitted from the seed to seedling, several

variations of the seedling symptom tests were



employed. The different types of growing on tests

are as follows:

1. Blotter method:

In this method, blackgram seeds were
plated in glass Petri plates (9 cm diameter) on
moistened triple layer of filter paper. Four hundred
seeds were taken randomly from the seed sample
and were placed at the rate of 10 seeds per Petri
plate. All Petri plates were incubated at alternating
conditions of 12 hours near ultraviolet light (NUV)
and darkness. Observations were made on
transmission of M. phaseolina after 7 days of

incubation.

II. Test tube agar method:

One hundred surface disinfected seeds
with 1.0 percent sodium hypochlorite solution for
3 minutes were transferred singly on Pyrex glass
test tube (20cm x 2.5¢m) under aseptic condition.
The test tubes contained 20 ml 2 percent water
agar, which was priory autoclaved and solidified.
All the test tubes were incubated under alternating
NUYV light and darkness conditions as described

in (I). Data were recorded after 7 days.

HI. Sand and soil method:

Macrophomina phaseolina infected seed
selection: seed samples were tested by blotter
method to find out the M. phaseolina infected
seeds. After incubation for 3 days, the infected
seeds with symptom of M. phaseolina infection

were separated and used for sand and soil method.
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In the plastic pot (10cm x 16¢m)
containing sterilized sand, M. phaseolina infected
seeds were planted at the rate of 5 seeds per pot.
Total 100 seeds of blackgram were sowed. In the
same way, healthy seeds without infection were

also planted as control.

M. phaseolina infected seeds were
transferred in plastic pots (10cm x 16cm) with
sterilized soil, at the rate of 5 seeds per pot. Total
100 seeds were planted. Healthy seeds were also

planted as control in the same manner.

In all the methods, data on germination,
symptoms appeared on seeds and seedlings were
recorded. Isolations were made from root to tips
in the infected plants subject to confirmation of

M. phaseolina infection.
Results and Discussion

Macrophomina phaseolina was detected
only in the seed coat of blackgram seeds up to 23
percent (Table 1). The fungus formed both
sclerotia and pycnidia on the seed coat (Fig. 1). In
other components like cotyledon, radicle and
plumule no any presence of M. phaseolina was
observed. Gangopadhyay et al. (1970) also
observed the site of M. phaseolina only in the seed
coat in soybean seeds. Moreover, Raut (1983) and
Sadashivaiah ef al. (1980) also found the highest
incidence of M. phaseolina in seed coat and

pericarp in sunflower seeds, although Raut (1983)



detected this fungus in endosperm and to a lesser

extent in the cotyledon in sunflower seeds.

It is evident from the transmission study
that M. phaseolina gets transmitted from seed to
seedlings. Percentage of transmission in blotter and
test tube agar method was found 24.00 and 22.00
percent respectively (Table 2). In most of the
infected seeds, blemished radicle containing
profuse sclerotia and pycnidia of M. phaseolina
were observed after 3 to 4 days of incubation

(Figure 2). Besides, some of the infected seeds did

oiumu'quaxn'ndmmmwéos1 Macrophomina phaseolina
Tundawugdauduafasm

not germinate at all while in others only radicle
was initiated which turned into blemishes and died
later on; no plumule was developed (Figure 3).
Due to this reason, edible sprouts of blackgram
very often regarded as dirty and unfit for
consumption. Owing to contamination of M.
phaseolina, blackgram of Thailand is always
complained by the importers (Chainuvati et al,
1987; Pichitporn and Thavarasook, 1990;
Putasamai and Surin, 1988). In sunflower seeds,
similar observation was found due to M.
phaseolina i)y Fakir et al., (1976) and Raut (1983).

Table 1 Percentage of Macrophomina phaseolina incidence in different seed components of

blackgram by blotter method (based on 100 seeds).

Seed components

Percent incidence of M. phaseolina

Seed coat
Cotyledon
Radicle

Plumule

23

0.0
0.0
0.0

Figure 1 Sclerotia and pycnidia of Macrophomina phaseolina on the seed coat of blackgram seed.



Table2 Types of infection resulting from M. phaseolina infected blackgram seeds in blotter and
test tube agar methods.

) Ungerminated seeds Seedlings with only Seedlings with Total infected
Methods seeds (%) blemished radicle (%) infected cotyledon seeds (%)
(%)
Blotter method " 9.00 13.00 2.00 24.00
Test tube agar 700 12.00 3.00 22.00

method”

" Based on 400 seeds
¥ Based on 100 seeds

" Dead radicle

Figure2 Germinating dead blackgram seed with numerous sclerotia and pycnidia of M. phaseolina.

Mycelia of M.
phaseolina on seed

emished radicle

Figure 3 Macrophomina phaseolina infected seedlings of bléckgram.
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In sand and soil methods, almost similar
results were found (Table 3). After transferring of
infected seeds in pots, within 7 days, 55 and 63
percent seeds showed pre-emergence mortality in
sand and soil methods respectively. When the
seeds dug up, numerous pycnidia and scerotia were
observed on that. Nineteen and 18 percent
seedlings in sand and soil methods respectively
showed brown spot on the cotyledonary leaves due
to M. phaseolina infection. These infections
gradually spread to whole stems and leaves, and
turned into yellowish colour, which eventually
caused death of seedling (Fig. 4). Of course, few

symptoms were yielded in cotyledonary leaves in

ﬁmmiqunzn?sdmnamawﬁaﬂ Macrophomina phaseolina
Tudaugidinifadh

blotter and agar method. Twenty-five and 13
percent seeds in sand and soil methods respectively
produced apparently healthy seedlings, but within
21 days all of them died. The different parts of the
infected seedlings were cultured in PDA and in
every cases the presence of M. phaseolina were
found. After 23 days of sowing, numerous pycnidia
and sclerotia of M. phaseolina were formed on all
dead seedlings. No any absolutely healthy
seedlings stemmed from the infected seeds. But
non-infected or healthy seeds produced cent percent
robust seedlings in all cases. A similar role of M.
phaseolina in sunflower seeds was reported by

Raut (1983).

Table 3 Percentage of seed to seedling transmission of Macrophomina phaseolina by sand and

soil method (based on 100 seeds).

Nature of Pre-emergence Pos-emergence Post-emergence mortality Absolute healthy
Methods seeds mortality Mortality (seedlings (apparently healthy Seedlings
with symptom) emerged seedlings which
died within 21 days
Sand Healthy 0 0 0 100
Diseased 55 19 26 0
Soil Healthy 0 0 0 100
Diseased 63 18 19 0
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Figure 4 M. phaseolina infected seed and seedlings. A- ungerminated seed;
B,C & D- spreading symptoms from infected cotyledon to stem.

Conclusion

From this study it is revealed that seed
coat is exclusively the location of M. phaseolina
in blackgram seeds. It suggests that for controlling
this pathogen, surface seed treatment like coating
of seeds with chemical fungicides or with
biological antagonists in addition to hot water
treatment might be effective. The transmission
study warns that this fungus gets transmitted to
different plant parts and to the soil through infected
debris thereby leading to the proliferation of M.
phaseolina in soil as well as becomes the source

of inoculum for further infection cycles.
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Hilltribe Farmers’ Participation in Arabica Coffee

Extension, Chiang Mai Province

8 g1
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Theeradej Promwong "

Abstract : The study on hilltribe farmers’ participation in arabica coffee extension, Chiang Mai province aimed to
find out how the hilitribe farmers participate in the arabica coffee extension and to analyse the relationship between
participation and the personal, socio economic factors and to explore problems and obstacles for their coffee cultivation.

Data were collected by interviewing 100 farmers who grew arabica cotfee in Chiang Mai province. Statistical
analysis used were percentage, arithmatic mean and chi-square test.

The result of this study showed that 92.0% of the farmers interviewed were male, 40.0 % of them were Musor
and Hmong with the average age of 44.46 years old. About 60 % of them could not read and write Thai language. On
average 3.16 members were agricultural labours in a family. The experience in coffee growing was 15.10 years, there
were 725.26 coffee trees per farmer, 67 % of the farmers sold fresh coftee cherry. Coffee produced from a farmer was
156.54 kgs. and each farmer received 12,511.16 baht from his coffee produced. The investment in coffee farm was
90% of the farmer’s capital and almost 70 % of the coffee growers had no social status. Farmers who participated in the
arabica coffee extension program had high expectation for some benefits from the program. The contact with extension

officers was medium level. Farmers’ participation for all aspects was

v quiiouazWannnuvuuiige auzneasmans wninndodoalv doalmi 50200

" Highland Coffee Research Development Centre, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50204, Thailand.
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medium level. The relations between independent and dependent variables of the study were found that the participation
in coffee extension was related to sex, tribe, educational level, income, social status, expectation of benefits from the
program participated and the contact with the officers.

Problems and obstacles for arabica coffee cultivation were lack of agricuitural labors, pests and diseases
control, fertilizer application, supportive inputs, drought, animal digging, farm maintenance, coffee price decreasing,

and discontinuous recommendations for farm management from the officials.
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Table 1 Personal + Economic information of the arabica coffee farmers.

Data Minimum Maximum Average
Age (year) 18 95 44.46
Family Member (person) 1 7 3.16
Experience in coffe growing (year) 3 29 15.10
Number of coffee tree (tree) 20 10,000 725.26
Guantity of coffee bean (kg) 2 2,057 156.54

Income (baht) 150

163,200 12,311
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Table 2 Participatory activities of the farmers invalving in coffee extension program.

Participation criteria Mean Translation
Preliminary data survay 2.04 Medium level

- Planning for extension program 2.14 Medium level
Impeementation on coffee cultivation and production 2.04 Medium level
Attending training course 1.90 Medium level

" Program evaluation 1.89 Medium level
Participatory activities in average 2.00 Medium level
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Physico-chemical Quality of Deastringence Persimmon

finen 398919 " nag mip yoeniesi

Pitthaya Wongchang " and Danai Boonyakiat v

Abstract : Study on physico-chemical quality of deastringence persimmon var. Xichu (P2) , was divided into 3
parts. First part was the study on physico-chemical quality of persimmon that was deastringent by 80% carbondioxide
and without adding carbondioxide then stored at 5 °C and room temperature (37 C) for 10 days. The results showed
that deastringence persimmon stored at 5 °C had the highest firmness and vitamin C level whi(;h were 5.27 kilogram
and 7.53 milligram/100 gram respectively which higher than the one stored at room temperature. Non-deastringence
persimmon stored at room temperature had the highest total soluble solids at 18.77 degree brix. Non-deastringence
persimmon stored at 5 °C had the highest level of titratable acids at 0.27 percent. Tannin level of deastringence persimmon
stored at 5 © C and room temperature were the lowest among treatments which equal to score 1.00.

Part 2 was the study on physico-chemical quality of persimmon that was deastringent by vacuum condition
and normal atmosphere then stored at 5 °C and room temperature (37 °C) for 15 days. It was found that deastringence
persimmon stored at 5 OC had the highest firmness level which was 5.47 kilogram. Non-deastringence persimmon stored
at room temperature had the highest tot_ai soluble solids and titratable acids level at 20.23 degree brix and 0.24 percent
respectively which higher than deastringence persimmon stored at both temperature. Non-deastringence persimmon
stored at 5 °C had the highest vitamin C level at 4.97 milligram/100 gram. Tannin level of deastringence persimumon

stored at room temperature was the lowest.

Y a3 aazinuasmani uniinadadedlwni sl 50200
" Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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Part 3 was the study on comparision of the quality of persimmon that was deastringent by carbondioxide gas,
CTSD (constant temperature short duration) and vacuum condition. When persimmon was stored for 28 days , the one
in vacuum condition had the highest firmness level at 6.07 kilogram. CTSD persimmon had the highest total soluble
solids, titratable acids and vitamin C content at 22.60 degree brix , 0.19 percent and 5.30 milligram/100 gram respectively
and higher than the others. Vacuum deastringence persimmon had the highest tannin level at 0.08 gram/100 gram. L,

aand b value of the vacuum deastringence persimmon were the highest which were 59.73 ,20.87 and 54.98 respectively.
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Table 1 Physico-chemical quality of deastringence persimmon fruit treated by CO and stored
2

for 10 days.

Storage Total soluble Tannin

Co, temperature Fruit firmness Solids Titratable acids Vitamin C level *
(o (Kg) ("Brix) (%) (mg/100 g) (Score)
+ 5 527a 13.16b 0.06 ¢ 753 b 1.00 b
+ 37 1.54 b 13.97b 0.11b 1.80d 1.00 b
- 5 1.83a 17.93 a 0.27 a 1237 a 3.67a
- 37 497a 18.77 a 0.25a 6.90 ¢ 3.67a
LSD 0.05 1.80* 2.08% 0.02* 0.40* 0.67*

C.V. (%) 21.72 6.52 6.53 2.79 14.29

Values with the different letter in the same column are significantly different at P<0.05.
* : significant
a: score | = 0-25 % of cross section area was purple
score | =25-50 % of cross section area was purple
score | = 50-75 % of cross section area was purple

score 1 = 75-100 % of cross section area was purple

Table 2 Physico-chemical quality of deastringence persimmon fruit treated by vacuum

condition and stored for 15 days.

Storage Total soluble Tannin

Co, temperature Fruit firmness Solids Titratable acids Vitamin C level
(C) (Kg) ( "Brix) (Y} (mg/100 g) (Score)
+ 5 547 a 13.63b 0.07 ¢ 753b 1.00 b
+ 37 233b 12.60 b 0.04b 1.80 d 1.00 b
- 5 517a 1983 a 0.23 B 1237 a 367a
- 37 510a 20.23 a 0.24 a 6.90 ¢ 3.67a
LSD 0.05 0.77* 1.91* 5.00 x 10" 0.29* 1.29*

C.V. (%) 8.57 577 0.20 3.27 24.21

Values with the different letter in the same column are significantly different at P<0.05.
* @ significant
a: score | =0-25 % of cross section area was purple
score | = 25-50 % of cross section area was purple
score 1 = 50-75 % of cross section area was purple

score | = 75-100 % of cross section area was purple
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Table 3 L a b value of deastringence persimmon fruit.

Deastringence method

Colour value

L a . b
Control 42.17¢ 14.67b 29.67 ¢
Co, 5733 a 19.90 a 5243 a
CTSD 51.10b 17.73 ab 41.90b
Vacuum 59.73 a 20.87 a 5498 a
LSD 0.05 3.0t 348 5.03
C.V. (%) 2.86 9.51 5.63

Values with the different letter in the same column are significantly different at P<0.05.

Table 4 Physico-chemical quality of deastringence persimmon fruit stored for 28 days.

Total soluble Tannin
Deastringence method Fruit firmness Solids Titratable acids  Vitamin C levet *
(Kg) ("Brix) (%) (mg/100 g) (Score)
Control 0.57c¢ 17.47b 0.13b 1.20d 0.04 ¢
co, 4.87a 13.80d 0.09 ¢ 350¢ 0.07b
CTSD 3.03b 22.60 a 0.19 a 530 a 0.07b
Vacuum 6.07 a 16.00 ¢ 0.07d 430b 0.08 a
LSD 0.05 1.22 1.0 0.01 0.22 0.01
C.V. (%) 16.74 3.15 2.39 6.13 5.73

Values with the different letter in the same column are significantly different at P<0.05
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Effect of Manganese on Growth and Development
of Lychee

sadam nFimd ez mszga dugasi”

Mallika Wareerat” and Tragool Tunsuwan v

Abstract : The effect of manganese on growth and development of lychee (Litchi chinensis Sonn.) cv. Jakrapad
were conducted. The two years old lychee trees were grown in 100 liter pot filled with fine sand during October 1995
to March 1997 at the Department of Horticulture, Faculty of Agriculture, Chiang Mai University. In this study, the
concentrations of manganese were 2.18 ,4.18,6.18 , 8.18 and 10.18 ppm. It revealed that manganese at all treatments
showed no significant difference in number of both perfect and male flowers per inflorescence.

Manganese affected the mineral content of the leaves, at higher rate of concentration caused an increase of
nitrogen and thus potassium content accumulated significantly. But at any rates there were no influence on phosphorus,
manganese and iron contents.

The observations of this studies were found that the high concentrations of manganese caused in toxicity on

lychee trees. At 6.18 ppm. reduced leaf size, curled and thick leaves, hairy leaves on the lower surface. Whereas at

10.18 ppm., caused chlorosis and necrosis on the leaves.

v nddreon auznvasmans umiinodeFoaln, Fealni 50200
" Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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HanlInaaey Table 1 Effect of manganese on perfect and

- male flowers per inflorescence.
1. HAYRUININUTABNITBONADNUALNIS

=) =y T
W‘iﬂJm‘Uiﬂ"lNWﬂ an Number of flower Perfect flowers Male flowers
Concentration (ppm.) /inflorescence / inflorescence
v
UIMEANe 5 sEAUAIY N 2118 256 0418
9 t.': 1 1 ar " o

1wnam"lusmnmanmammu ﬂﬂﬂﬁﬂ‘lﬁﬂﬁﬂﬂ 4.18 10.90 8.37

LAZADNINARADTEABN (A151971 1 LIALATNA 1) 618 5.22 T

JNE " a 4 e Y 8.18 23.01 5.85

HAMI LT UMINIU TN IZAUANIWT YUY 2.18 10.18 33.05 14.40

] b
doudediu TuunTduidldiRassaen F—test NS NS
o o ]
auysalma uazaemmetd IATus wnanh
wamdanszauanududugani

NS = Non - significant

100 o s e—— e S e A S

& Perfect flowers |
@ Male flowers

Number of perfect and male flowers

2.18 418 6.18 8.18 10.18

Concentration of manganese (ppm.)

Figure 1 Number of perfect and male flowers per inflorescence
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Table 2 Effect of manganese on minerals content in lychee leaf.

Percentage of minerals content in leal

Minerals Nitrogen Phosphorus Potassium Manganese Iron
Concentration N) P) (K) (Mn) (Fe)
(ppm.)
2.18 1.17b 1.053 2.337b 0.008 0.028
4.18 1.477b 0.925 2.082b 0.006 0.020
6.18 1.485b 0.910 2.302b 0.008 0.024
8.18 1.492b 0.775 1.132b 0.006 0.021
10.18 1.812a 0.980 4.060a 0.005 0.023
F-test * NS * NS NS

The different characters followed means in the column are significantly at 95 % level when compare by LSD method

* significant at 95 % level

NS = Non - significant

[ PRE
| PRY

Percentage of minerals content in leaf

Be.18
Bs.18
& 10.18

Figure 2 Minei:dW*0Ment in lychee leaf.
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Business — oriented Production of the Cooperative Women

Group in the Upper North of Thailand
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Warapa Kunaporn” Prakongsri Rithaporn” and Yaovarate Chaovanapoonphol v

Abstract : The objective of this research was to investigate the business — oriented production of the cooperative
women groups in the upper north of the country. Population studied were chairladies of cooperative women groups
who owned business — oriented production. The results of this study showed that there were 33 cooperative women
groups in the upper north which owned business — oriented production. Sixteen groups of which were in Chiang Mai
Province. These productions were categorized into 5 types including food preservation, hand — woven fabric and its
products, nursery plant, plant product preservation, and others. There were total of 54 products.

Chairladies of the women cooperative groups were 43.74 years of age, mostly married with primary school
education and occupied this position for about 2.65 years. The study on profit margin showed that nursery plant
production was the production with most rate return of 96 percent. Other productions with more than 50 percent rate
return included Kao — tan, concentrated passion fruit juice, bucket drinking water, lady’s dress and banana paste. Most
of the production gained more than 30 percent return rate. While some productions lost profit margin which were
broom, funerial ceremony flower arrangement, fresh flower wreath and chili paste. Long shelve live products had more
marketing channels than any other kind of products.

It was suggested that supporting on low cost — high profit margin production e.g. nursery plant production

should be promoted. Development of the products and market should be done at the same time.

Y mMATd e MOTNOIWI MIINEAT  AunEAsmaas  wninodudodlmi Gualmi 50200
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" Department of Agricultural Extension, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
* Department of Agricultural Economics, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Women groups with business-oriented production in the upper north.

Province Number of women groups with business-oriented production Percentage
Chiang Mai 16 48.49
Chiang Rai 3 9.09
Lumphun 2 6.06
Lampang 2 6.06
Mae Hong Son 2 6.06
Phrae 2 6.06
Nan 1 3.03
Payao 3 9.09
Tak 2 6.06
Total 3 ) 100
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Table 2 Different types of business-oriented production.

Types of business-oriented production Number Percentage
Food Preservation 22 40.74
Hand-women fabric and its products 19 35.18
Nursery plant 6 1L11
Plant product preservation 4 7.41
Others 3 5.56
Total 54 100
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Table 3 Characteristics of cooperative women group chairladies.

Characteristics Number Percentage Mean
Sex ]
Female 34 97.14
Male 1 2,86
Age (Year)
Under 40 years 9 25.71 43.74
40 - 49 years 18 51.43
50-59 years 7 20.00
Over 59 years 1 2.86
Marital Status
Single 4 13.43
Married 30 85.71
Widow 1 2.86
Education -
Higher than primary school 11 3143
Prinary school 24 68.57
Occupied group chairladies (Year)
Least than 1 year 7 20,00 2.65
1-2year 12 34.29
More than 2 years 16 4571
Total 35 100

Note : There are 3 sub-groups in cooperative women group in Song Distaict, Phrae Province.
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Table 4 Characteristics of cooperative women group.

Characteristics Number Percentage Mean
Age (year) .
Less than 1 year 6 17.14 3.11
1-2 years . 1 3143
more than 2 years 18 51.43
Member at first establishment
Less than 20 persons 15 42.86 46.11
20 - 30 persons 9 251
31 -40 persons 2 M
41 - 50 persons 4 11.43
more than 50 persons 5 14.29
Member at present
Less than 20 persons 9 25.711 46.14
20 - 30 persons 12 34.29
31 - 40 persons 3 8.57
41 - 50 persons 4 11.43
more lthan 50 persons 7 20.00
First activity
Occupational training 30 85.74
Others ' 5 14.29
Investment capital source
Member ) 15 42.86 193,700.20
Non-member 20 57.14 272,701.50
Loan 16 45.71 189,213.13
None 19 54.29 151,977.05
Group income management
Group saving 19 54.29
Dividend 9 25.712
Others 7 19.99
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Table 5 Cost and benefit of some business-oriented productions of cooperative women group.

No. Production type cost per unit Total coast Selling price Benefit (Baht) Percentage
Variable Fix (Baht) per unit per unit {Benefit)
1 Nursery plant 0.30 - 0.30 7.50 7.20 96.00
Kaotan 0.34 0.10 0.44 1.00 0.56 56.00
3 Concentrated passien 11.22 7.15 18.37 39.52 21.15 53.52
fruit juice (750 cc.)
4 Bucket drinking water 2,01 0.2 2.33 8.20 5.97 72.80
5 Banana paste 32.70 11.14 33.84 84.00 50.16 59.71
6  Lady’s fress 366.00 4.86 370.86 800.00 429.14 53.64
7  Broom 20.25 0.29 20.54 16.00 -4.54 -2838
8  Flower arrangement  1,610.50 5.25 1,615.75 1,600.00 ~15.75 -0.98
9  Flower wreath 186.56 0.87 187.13 105.48 -81.66 -71.41
10  Chili paste 280.07 7.78 287.85 200.00 -87.85 -43.93
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Figure 1 Marketing channel of long-shelf live product.
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Figure 3 Marketing channel of cotton material.
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Consumer )

Figure 4 Marketing channel of Sa paper and its product.
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