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Distribution of Decline Symptoms and Damageable Effects

on Longan in Chiang Mai and Lam Phun Provinces

v v 2/ 1/
vIn antga o3y IamEmily  uas Jyv aewga

Chatree Sittigul’ Jariya Visitpanich” and Vicha Sardsud"

Abstract . Field survey of decline symptoms occurring in major longan plantation areas was conducted in 15
and 28 selected areas in Chiang Mai and Lam Phun provinces respectively. Result indicated that the symptoms were
widely spread and found in most of the study areas. The percentages of declined trees were identified as 41%
occurred in Chiang Mai and 33% occurred in Lam Phun. Existence of longan decline was observed in various
orchard conditions especially in lowland plantation area which had a waterlogged soil or in upland plantation area
which water shortage was prevailing, or even on the older trees under poor management. Nevertheless, the actual
ctiology of the declined symptoms was unable to define at a moment. The declined trees predisposing to attack by
other secondary pathogens and insects exhibited worse decline symptoms,

This study also noted that declined tree produced less numbers of leaves and small leaf sizes. Therefore, leaf
sizes of 6 longan orchards in Chiang Mai and Lam Phun were measured and compared with the normal leaves. The

data showed that the declined trees produced significant smaller in leaf size when compared with the normal trees.
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Table 1 Incidence of diseases and insect pests of longan in Chiang Mai and Lam Phun
provinces during September 1996 to March 1997.

1Y

Location No. of No. of tree Discased tree (%) : Mand(?bemlaldnmetne (%)
orchards | investigated .
observed Decline Iwnchu' Others Mite |Herbicide | -~ Other
broom ‘
Lam Phun 4
Moung 12 894 10.69 2.9 - 6.15 37.07 -
Pa Sang 788 30.32 | 0.8 - 12.82 0 -
Li 581 585 |0 Leaf blight 2.58 0 Leaf feeder 40%
058 % (Ban Wang Din)
(Ban Dong
. Sak Ngam)
Ban Hoog 4 197 10.66 L] - 18.27 7613
Mae Tha 70 100 U] - 3.0 0
Total 28 2,530 - - - - -
Mean - - 83.3 0.08 - 8.56 22.62
Chiang Mai
ChomThong 1 100 V] 0 - 2.0 5.0 Scale insect 2 %
Saraphi 5 327 29.66 8.25 - 8.656 3.07
Hot 1 100 0 0 - - -
Hang Dong 4 177 57.06 3.30 - 20.38 - Bark feeding borer
20.13% (Ban Tou
Chok)
San Pa Tong 2 200 43 0 - 25 V] Bark feeding borer
20% (Ban Nam Bo
Luang)
MaeTaeng 2 418 73.2 1.9 - - 0 Leaf roller 74.6%
(Ban Mud Ka)
Total 15 1,822
Mean - - 40.58 2.7 - 12.09 1.61
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Figure 1  Declined symptoms occurred on longan tree. Plant became stunted, number and

size of leaves decreased. Picture also shows the prominent appearance of branches

inside declined tree canopy.

Table 2 Leaf widths of longan observed from normal and declined trees at six different

locations.
Location Leaf width of normal Leaf width of declined Calculated
tree (cm) tree (cm) Student’s t
Nong Faek 4.66 + 0.14a 3.37 + 0.08 7.08
Ban Luk 5.08 + 0.37a 8.87 + 0.07 2011
Ban San Hua Wua 483+ 0.21b 3.44 + 0.20 4.86
Ban Wang Phang 493+ 0.12a 3.59 + 0.11 8.36
Ban Nam Bo Luang 4.98 + 0.16a 3.01 + 0.07 11.04
Ban Ton Chok No sample observed 3.36 + 0.35

** Indicated significant difference between the width of leaf samples obtained from each location from normal and declined trees

at p=00L

Mean 4+ S.C. obtined from 5 longan trees, each tree randomly measured 30 leaves.

Mean + S.E. obtained from 4 longan trees, each tree randomly measured 30 leaves.
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Table 8 Leaf length of longan observed from normal and declined trees at six different

locations.
Location Leaf length of normal Leaf length of declined Calculated
tree (cm) tree (cm) Student's t

Nong Faek 15.20 + 0.48a 1050 + 0.28 879
Ban Luk 16.35 + 0.19a 1077 + 0.20 2011
Ban San Hua Wua 15.95 + 0.87b 10.99 + 0.68 448"
Ban Wang Phang 16.30 + 0.39a 11.41 + 0.50 778"
Ban Nam Bo Luang 16.24 + 0.47a 9.85 + 0.24 12.05
Ban Ton Chok No sample observed 10.69 + 0.85

" Indicated significant difference between the length of leaf samples obtained from cach location from normal and declined trees

at p=0.01. - ¥

o |

£l

‘ Mean + S.E. obtained froms 5 longan trees, cach tree randomly measured 30 leaves,
b
Mean + S.E. obtained from 4 longan trees, cach tree randomly measured 30 leaves.
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Figure 2 Leaf width of normal and declined longan trees observed from six locations in Chiang Mai and Lam Phun at |

NF (Nong Faek), BL (Ban Luk), BSHW (Ban San Hua Wua), BWP (Ban Wang Phang), BNBL (Ban Nam Bo
Luang) and BTC (Ban Ton Chok).
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igure 3 Leaf length of normal and declined longan trees observed from six locations in Chiang Mai and Lam Phun at ;

NF (Nong Faek), BL (Ban Luk), BSHW (Ban San Hua Wua), BWP (Ban Wang Phang), BNBL (Ban Nam Bo
Luang) and BTC (Ban Ton Chok).
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Effects of Ripening Regulator on Rice Harvesting
and Milling Quality
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Supasark Limpiti ¥ and Porachai Lueang-a-papong v

Abstract : Study on spraying Hom Mali 105 rice variety with dimethipin (2, 3 - dihydro - 5, 6 - dimethy! - 1, 4
- dithiin 1, 1, 4, 4 - tetraoxide) to accelerate ripening and reducing grain moisture content at harvest was carried out
at Faculty of Agriculture, Chiang Mai University. Results of the study showed that the chemical could reduce grain
" moisture content significantly and rapidly. However, application it at 12 days before harvesting (12 DBH) resulted
in grain yield reduction noticeably. Applying at 500 and 750 ml/ha at 8 and 4 DBH gave no effect on grain yield as
compared to control. Spraying at 8 DBH with the rates 500 and 750 ml/ha gave no difference in term of moisture
reduction and milling quality. In this experiment was found that % head rice of the sprayed plots was much superior
to that of the unsprayed plots when the cut crop was milled without field drying. Spraying at 4 DBH with both rates
gave the same results in grain yield and milling quality. Nonetheless, it was noted that when the unsprayed crop was
field dried for 4 days after harvesting its milling quality improved greatly and statistically gave the same head rice

percentage as those of the sprayed plots.

Y spamaassd nndvnald ausinuasmaad uninedodoalng.
Y Associate professor, Department of Agronomy,Faculty of Agriculture, Chiang Mai University, Thailand 50200,

115



A 1 -‘
HaveIm I IgnusReMIfiuhe I R AUMNN 1T

UNAABS : 31§03 dimethipin (2, 3 - dihydro - 5, 6 - dimethyl - 1, 4 - dithiin 1,1 4.4 - tetraoxide) Wug1IMOUNER
105 1ReTsmIgnud tazanmuARTBuMIiuR) Rrazinuasman umInndndualmi wams
Amnuaas i hmsaiieiiadannse annnduveadalfethannuazsanda eorlsimu maruneums
duiien 12 Fu s linondandaanasediadiuldde daumsrunalusan 500 uaz 750 vananmd Tuszoe 8
wor 4 Fusoummfuiis i inandnanas manunaesdnsi 8 Juteumafudua e ludw
nsaan Ay tazqun M A liuansai Tunsnaassiimuh e hlduiTaolisn quammsd
Tuwinlofidusd@udnvoanlasiviums sxgandulasihiinswuedionn dmiumsnums 4 Tuneuns
Wuideamuiidaimsny 500 waz 750 waenar Iikondmudanazquammsd Tiunnsafunaaos
Sasiliu  dnlulasihifinsiums Handnidufond Bhuas 4 Tu quammsdezatinn

Taowadns vz liuand e nulaaniiniswuas

Index words : 917 magnui  quam msd weuusd
Dimethipin, Rice, Hom Malj, Rice Quality, Ripening, Milling Quality

Introduction

The recent introduction of indigenous com-
bine harvester to Thai agriculture for harvesting
rice is aiming at solving labor shortage problem
particularly in the central region and speed up
harvesting and threshing process. Though the
machine was proved to be technically feasible
but it also inherited some problems. One of the
major drawback is the crop has to be harvested
and threshed at higher moisture level than usu-
ally done conventionally, since the crop would
be threshed immediately after cutting without any
field drying. Harvesting and threshing rice at
unsuitable moisture content can cause harmful
effect on milling yield (Araullo et al., 1976).

Delay of harvesting to let the standing crop
drying in the field can caused shattering loss and
lodging for high yielding variety. Study made
by Chinsuwan et al. (1996) showed various losses
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during harvesting and threshing using Thai com-
bine harvester. The study emphasized the need
for harvesting and threshing at appropriate mois-

ture content to reduce such losses.

As natural drying of grain takes several
days after ripening and the process of field dry-
ing is omitted by using combine harvester some
mean to reduce moisture content of the grain at
harvest is required. Report of using chemical for
accelerating ripening of rice was presented by
Lacodie (1987). The chemical used was
dimethipin which was marketed as a ripening
regulator under brand name “Harvade .

Use of dimethipin with rice was reported
to caused the crop to ripe with rapid reduction of
grain moisture content (Benyak,1987). However,
there are some question to be answered if the
dimethipin is to be used with Thai rice, they are:
1) when to applied the chemical without causing
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reduction of yield, 2) what is appropriate appli-
cation rate, 3) would the dimethipin cause any
milling quality problem and 4) will there be any
harmful residues in the milied rice.

The objectives of this study were to find
the appropriate application rate and time for us-
ing dimethipin (2, 3 - dihydro - 5, 6 - dimethyl -
1, 4 - dithiin 1, 1, 4, 4 - tetraoxide) to reduce
grain moisture content of Hom Mali 105 rice
variety. And to examine effect of dimethipin on

milled rice quality.
Material and Methods
General practice

Sowing of Hom Mali 105 rice variety in
seedling plot was done on July 10, 1996. The
seedlings werc transplanted one month later at
Faculty of Agriculture, Chiang Mai University
experimental field. The plant spacing were 0.25
x 0.25 m. The 16-20-0 fertilizer at 94 kg/ha was
applied on the day of transplanting. It was ap-
plied again one month later on September 10,
1996. The crop was harvested on December 3,
1996 which was 115 days after transplanting.

Experimental design

The two dimethipin spraying rates used in
the experiment were 500 ml/ha and 750 mi/ha.
Size of the experimental plot was 5 x 5 m. the

plots were laid out in RCBD with 3 replications.

The chemical was applied at 12, 8 and 4 days
before harvesting using the two assigned rates.
Three plots were kept as control (no spraying).
Data collected from the control plots was used
for comparison with the treated plots. Detail of

treatments was shown in Table 1.

Table 1  Detail of treatments used in the
experiment.
E‘r_utmem Time of Spraying rate] Date
spraying (mU/ha)
Control no spraying -
i 12 DBH * 500 21/11/96
2 12 DBH 750 211196
3 8 DBH 500 25/1196
4 8 DBH 750 25/1196
5 4 DBH 500 29/11/96
6 4 DBH 750 29/11/96

* DBH means Day Before Harvest

Data collection

Moisture content of filled grain was re-
corded on the day of spraying the dimethipin
and cvery 2 days after that until harvest. Per-
centage of filled grain was as well determined.

The harvested crop was manually threshed
and divided into 2 groups. One group was milled
promptly after harvest. The other was dried in
the field for 4 days before milling. The milling
machine used was a laboratory mill which re-

quired 250 grams of sample for each test.
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Results and Discussion

1. Grain Moisture reduction
1.1 Spraying at 12 DBH

Visual reduction of moisture content
of filled grain is shown in Figure 1. The initial
moisture content of the grain at 12 DBH was 69-
71% (Table 2). In the first 2 days after spraying
moisture content of grain in the control plots
decreased 7.7% as compared to 48.4 and 51.5%
for grain sprayed with dimethipin at 500 and 750
ml/ha respectively (Table 3).

Rapid reduction of 35.2% grain moisture
in the control plot occurred between 10 DBH-8
DBH while moisture of the grain in treatment |
and 2 decrease 7 and 5.1% respectively (Table
3). Drying rate of grain in control plots was high
during 12 DBH to 4 DBH because the grain still
had moisture content more than 20%. The rate
decreased after that. Average moisture content
of the grain in control plots at harvest was 15.4%
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which was significantly higher than that of the
grain in the sprayed plots. For Treatment 1 and
2, highest drying rate occurred at 2 days afier
spraying. The rates were still high at 4 days after
spraying (Table 3) however, at 6 DBH the mois-
ture content of the grain in this two treatments
had become as low as 13.1-13.3%. Therefore,
drying rate after that was very low. Slight in-
crease of moisture content happened between 4
DBH and 2 DBH due to high equilibrium rela-
tive humidity of the surrounding air. Harvesting
moisture content of grain in treatment 1 and treat-
ment 2 were 13.6%. From Table 2 it is clear that
there was no different in moisture reduction be-
tween the application rate of 500 and 750 ml/ha
when the chemical was sprayed at 12 DBH. The
grain moisture content began to be lower than
14% at 6 days afier spraying while the grain
moisture content in control plots was as high as
21.4%. This means that the sprayed plots can be
harvested 6 days faster than naturally dried plots.
Earlier harvest will be very beneficial during wet

season.
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Figure 1 Reduction of grain moisture content after spraying with dimethipin. a) at 12 DBH.
b) at 8 DBH. c) at 4 DBH. The small box on X-axis represents the day of
harvesting.
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1.2 Spraying at 8 DBH

Initial moisture content of grain in the
control plots at 8 DBH was 27.8% while mois-
ture content of grain at the beginning of spray in
treatment 3 and 4 were 24 and 24.5% respec-
tively (Table 2). In the first 2 days rapid reduc-
tion of moisture content in the two treatments
occurred at the rate 10.1-10.6% and moisture
content of the sprayed crop had dropped to be-
low 14%. The result showed that if the dimethipin
was applied at 8 DBH the crop could be har-
vested within 2 days.

1.3 Spraying at 4 DBH
At 4 days before harvesting moisture
content of grain in the untreated plots was 17.5%,
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which was not significantly differed from mois-
ture content of the grain in treatment 5 and 6.
From Table 3 it can be seen that drying rate of
grain in the control plots and in treatment 5 and .
treatment 6 was only 1.1, 1.7 and 1.9% respec-
tively. Nonetheless, statistically, the dimethipin
still could reduce the moisture of the grain faster
than natural drying of the crop until the day of

harvest.

At harvesting moisture content of grain in
control plot was 15.4% which was significantly
higher than the grain sprayed with dimethipin at
the two application rates. The time of application
i.e. 12 DBH, 8 DBH and 4 DBH gave no
difference in term of grain moisture content at

the day of harvest.

Table 2 Grain moisture content after spraying with dimethipin, % (wb)

Days Before Control Treatment

Harvest 1 2 3 4 5 6
12 70.7 69.3 715
10 638.0a 20.8b 20.9b
8 27.8a 13.9b 14.9b 24.0c 24.5¢
] 21.4a 18.1b 18.8b 13.9b 13.9b
4 17.5a 14.9bc 14.6¢ 14.4c 14.4c¢ 16.5ab 16.0ab
2 16.4a 14.1b 18.9b 14.5b 14.4b 14.8b 14.1b
0 15.4a 13.6b 13.6b 13.9b 13.9b 14.2b 14.0b
-2 14.3 18.5 133 133 18.3 13.8 18.7
-4 14.6 14.1 13.9 143 13.9 14.0 14.1

Numbers in the same row follow by the same letter are not significantly different at P > 0.95
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Table 3 Drying rate of grain after spraying with dimethipin, % per 2 days

Days Before Control Treatment
Harvest 1 2 3 4 5 6
12 - -
10 7.7 48.4 51.1
8 35.2 7.0 5.1
6 6.4 0.8 1.6 101 10.6
4 3.9 -1.8 -13 -0.5 -0.5
2 1.1 0.8 0.7 -0.1 0 1.7 1.9
0 1.0 0.5 03 0.6 0.5 0.6 0.1
-2 11 0.1 0.3 0.6 0.8 0.4 03

2. Percent filled grain

One important aspect of using ripening
regulator is whether it affects the yield of the
crop. Applying the chemical too early may result
in reduction of yield. In this experiment, percent
filled grain was used to represent effect of
dimethipin on grain yield. Result of percent filled
grain is given in Table 4.

From Table 4, it was shown that applying
dimethipin at 12 DBH resulted in significant
decreasc of percent filled grain from the beginning
until harvesting. The low percentage of filled grain
was caused by the chemical accelerating the
ripening process at the stage where the grain
kernel had not fully developed. Percentage of
filled grain of treatment 1 and 2 were 16 and
14.7% lower than that of the control plots

respectively.

Applying dimethipin at 8 DBH and 4 DBH
at both 500 and 750 ml/ha showed no significant
difference of grain filling percentage from the
control plots at harvesting except in treatment 4
(sprayed at 8 DBH with 750 ml/ha) where the
filled grain percentage was statistically lower than
that of the control plots.

3. Grain milling Quality.

3.1 With no field drying after harvesting

It was found that milling quality of grain
from of the control plots was very poor when the
grain was milled immediately after harvest
although its moisture content was only 15.4%
which was not too high (Table 5). the head rice
yield of the control plots was as low as 16.2%
while the percentage of broken rice was 83.4%.
Khush et al (1982) stated that in good milling
the milled
50% head rice. Percentages of head rice of the
sprayed plots were very much higher than that of

rice should have at least
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the control. The lowest % head rice was 66% in
treatment 1. However, there was significant
difference of head rice yield among the treated
plots. In general the plots sprayed at earlier stage
1e. 12 DBH gave lower % head rice together
with higher % broken rice. But spraying at 8
DBH and 4 DBH resulted in no difference of
both head rice and broken rice percentages.

3.2 With 4 days drying in the field after
harvesting

When the cut crop was left to be sun

dried in the ficld for 4 days it was noted that the

HavesE I InIgnUnRem iR INazqua M E

milling quality of the grain from the unsprayed
plots had improved vastly. The head rice yield
increased from 16.2% to 70% while the head
rice percentage of the sprayed plots dropped down
slightly particularly for those plots sprayed at 12
DBH. The result in Table 5 suggested that the
drying process can improved milling quality of
rice significantly. This result agreed with the report
of Limpiti and Changrue (1993) in studying the
drying of Japanese rice. They found that milling
quality of Japanese ricc was improved after

mechanical drying with hot air.

Table 4 Percentage of filled grain after spraying with dimethipin.

Days Before Control Treatment
Harvest 1 2 8 - 5 6
12 61.4 60.8 58.9
10 68.4a 64.3b 62.4b
8 81.6a 71.8b 71.2b 81.5a 82.1a
6 86.1a 74.8b 72.6b 86.7a 83.8a
4 87.4a 72.9b 74.0b 84.4a 83.8a 86.6a 87.4a
2 86.7ab 74.1c 74.5¢ 83.2b 83.3b 87.5a 86.4a
0 87.0a 73.1c T4.2¢ 84.8ab 81.6b 86.6ab 87.9a
diff.from 0 18.0 14.7 2.5 6.2 0.5 -1.0
control

Numbers in the same row follow by the same lefter are not significantly different at P > 0.95
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Table 5 Milling quality of Hom Mali 105 in each treatment

. Without field drying after harvest With 4 days field drying after harvest
e T rain moisture, %] % Head rice | %Broken rice | Grain motsture, %] % Head rice ]| % Broken rice

Control 15.4 16.2a 83.4a 12.9 70.0a 20.8a

1 13.6 66.0b 33.8b 12.5 54.5b 45.4b

2 13.6 89.4bc 30.5bc 12.7 53.6b 46.4b

3 18.9 74.9¢d 25.0cd 18.1 66.92 $2.0a

4 18.9 78.4d 21.4d 12.2 69.8a $0.2a

5 14.2 76.34 23.7d 121 66.2a 83.7a

6 14.0 78.7¢cd 26.1cd 12.3 68.8a sl.la

Numbers in the same column follow by the same letter are not significantly different at P > (.95

Conclusion

The following points may be concluded

from this study :

1. Spraying rice with dimethipin can
accelerate ripening process and reduce

grain moisture content rapidly.

2. Applying dimethipin earlier than 8 DBH

1s not recommended since it could lower

grain yield as much as 14-16% .

3. At 8 DBH, using the rates of 500 and

750 ml/ha gave no difference in both
grain yield and milling quality.

4. When applying dimethipin at 4 DBH

the higher rate (750 ml/ha) gave the same
effect to the crop as the lower rate (500
ml/ha)

5. If field drying is practicable there is no

need for using the dimethipin since
natural process of drying after cutting
will improved the milling quality of the

grain. Nonetheless, for wet season rice

it is unlikely that the crop will be
sufficiently sun dried without the risk of

rewetting.

. For combine harvester which skip the

field drying process before threshing, and
in other circumstances where the time is
the major constraint for harvesting, use
of dimethipin can be a promising

alternatives.
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Effect of Fertilizer Level and Timing of Hand Weeding
on Yield of Upland Rice
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v

Pornchai Lueang-a-papongu and Punthipa Na ChiangMai

Abstract . The field experiment was conducted at the Department of Agronomy, Faculty of Agriculture, Chiang
Mai University during July-November 1996 to determine the effect of fertilizer level and timing of hand weeding
on yield of upland rice var. Sew Mae Jan. Weeds were controlled by hand at 14 days after emergence (DAE), 14 and
21 DAE, 14 and 28 DAE, 14 and 35 DAE, 14, 21 and 28 DAE, and 14, 21, 28 and 35 DAE in different fertilizer
levels (0 and 30 kg/rai of 16-20-0 fertilizer). It was found that hand weeding at 14 and 28 DAE gave higher rice
yield compared with hand weeding at 14 and 21 DAE and 14 and 35 DAE. More frequent weeding resulted in higher
yield but the cost of capital and labour should also taken into consideration. Application of fertilizer generally caused
higher yield of upland rice.
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Table 1 Grass weed dry weight/0.25 m as
affected by weed control treatment
and fertilizer level at 65 DAE.

Timing of Fertilizer (16-20-0)

weed control 0 kg/rai 30 kg/rai
1. 14 DAE 13.70 ¢ 24650
2. 14, 21 DAE $.71 cd 6.77 ed
8. 14, 28 DAE 8.01 cd 4.78 cd
4. 14, 356 DAE 0982d 182d
5. 14, 21, 28 DAE 1.70 d 4.36d
6. 14, 21, 28, 36 DAE 1.10d 1.55d
7. Non weeding 30.61 b 50.38 a

C.v. 4425

Grass weed dry weight (gmA).25 mz)
* DAE = Days after emergence (rice).
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Table 2 Broadleaf weed dry weight/0.25
2

m as affected by weed control
treatment and fertilizer level at
65 DAE.

Timing of Ferlilizer (16-20-0)

weed control 0 kg/rai 30 kg/rai

1. 14 DAE 4.32 b-d 5.58 be

2. 14, 21 DAE 8.70 b-d 232 d

3.14, 28 DAE 2.98 cd 2.68 cd

4. 14, 85 DAE 1.59 d 2.75 cd

5. 14, 21, 28 DAE 1.0 d 2.484d

6. 14, 21, 28, 85 DAE 1.59 d 2.294d

7. Non weeding 8.43 Db 9.87 a

C.V. 87.42

Broadleaf weed dry weight : gm/0.25 m"
* DAE = Days after emergence (rice).
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Table 3  Number of head per hill of rice
as affected by weed control treat-

ment and fertilizer level.

Timing of Ferlilizer (18-20-0)

weed control 0 kg/rai 80 kg/rai
1. 14 DAE 18f 3.0 of
2. 14, 21 DAE 6.7 de 8.8 cd
3. 14, 28 DAE 10.8 bed 11.3 abe
4. 14, 35 DAE 87 cd 9.0 cd
5. 14, 21, 28 DAE 9.8 cd 10.0 bed
6. 14, 21, 28, 35 DAE 13.3 ab 143 a
7. Non weeding of or

C.V. 22.29
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* DAE = Days after emergence (rice).
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Table 4 Number of seed per head of rice
as affected by weed control treat-
ment and fertilizer level.

Timing of Fertilizer (16-20-0)

weed control O kg/rai 30 kg/rai
1.14 DAE 003 e 68.0 de
2. 14, 21 DAE 74.0de  97.7 be
3. 14, 28 DAE 88.3bd 101.0b
4.14, 35 DAE 80.0 c«  83.3 bd
5.14, 21, 28 DAE 1280a  137.0a
8. 14, 21, 28, 35 DAE 18232  142.7a
7. Non weeding or of

C.V. 10.85

* DAE = Days after emergence (rice).
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Table 5 Seed size of rice (100 seed
weight) as affected by weed con-
trol treatment and fertilizer level.

Timing of Ferlilizer (16-20-0
weed control O kg/rai 30 kg/rai
1. 14 DAE 27.50a 27.07a
2. 14, 21 DAE 2663a 27402
3. 14, 28 DAE 26482 1658a
4. 14, 35 DAE 26762 26.66a
5. 14, 21, 28 DAE 26518 27494
6. 14, 21, 28, 35 DAE 2651a 2676a
7. Non weeding ob ob
C.V. 8.45

1,000 seed weight : gm.
* DAE = Days after emergence (rice).
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Table 6 Rice yield as affected by weed

control treatment and fertilizer

level.
Timing of Fertilizer (16-20-0)
weed control 0 kg/rai 30 kg/rai
1. 14 DAE 1561 ¢g 81.8 fg
2. 14, 21 DAE 783 of 150.1 be
8. 14, 28 DAE 134.0 od 168.0 be
4.14, 35 DAE 101.7 de 132.0 cd
5. 14, 21, 28 DAE 161.0 be 170.0 be
6. 14, 21, 28, 85 DAE 198.4ab 2316a
7. Non weeding Og Og
C.V. 21.08

Yield : (kg/rai)
* DAE = Days after emergence (rice).
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Effects of Rewetting on Milling Quality

of Wet Season Japanese Rice
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Supasark Limpiti’ and Viboon Changrue

Abstract : Study on rewetting of wet season Japanese rice after harvest was conducted at Faculty of Agricul-
ture, Chiang Mai University. The rewetting process was simulated by spraying water at different amounts on the
paddy which was mechanically dried to the pre-determine moisture contents of 15 - 21%. The paddy was sprayed
with water until its moisture increased 3% and 6%. The grain was kept for 12 hours before redried to 12-13%
moisture level and milled. Results of the experiment showed that rewetting of 3% gave no milling quality difference
from the unwetted crop both in terms of % head rice and % broken rice. But when the paddy was wetted until its
moisture increment was 6% a significantly different head rice yield and broken rice percentage from the control were
observed. Moreover, it was found that the paddy moisture content and the amount of water rewetted had interacted
effects on milling quality of the Japanese rice. Nonetheless the rewetting effect of 3 and 6% on the rice in wet season

was not serious since the broken rice yield did not exceed 10% which was commercially acceptable.
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Table 1 Milling quality of TCC12 Japanese rice variety after rewetting at different moisture

contents.
Moisture increased Paddy moisture JeHead rice % Broken rice
%o (wh) at rewetting, %(wb)
15 69.16abe 2.25j
16 69.42a 2.10j
17 68.85abc 2.53hij
3 18 69.23ab 2.41ij
19 69.32ab 2.60ghij
20 68.21abe 3.02defg
21 67.80bcd S.41bcd
control 68.88abe 2.72fghi
15 64.90fg 3.56abc
16 66.51def 2.09defgh
17 65.15fg 3.23cde
6 18 64.94g 3.83ab
19 67.61cde 2.87efghi
20 66.24efg 8.12cdef
21 65.911g 3.90a
control 69.13abe 2.48ij
Fnavhanndeinukaodny fmdousu iunosedmwndan P(0.05)
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Figure 1 Effect of rewetting on milling quality.
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Toxicity Test of Root Extracted Substances from

Vetiver Grass on Diamond Back Moth
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Udomporn Pangnakorn ”

Abstract © Root of vetiver grass Vetiver zizanioides (Linn.) were collected and extracted with steam
distillation method. The toxicity of extracted volatile oil was tested with Plutella xylostella L. under laboratory
condition using two methods namely Topical application (contact poison) and Feeding method (stomach poison).
The two methods were infested with 3rd instar larvae of diamond back moth and observed the mortality daily for
4 days. The result revealed that the highest concentration (100%) killed 37.14% and 51.52% of the larvae with
contact poison and stomach poison, respectively. There is no significantly difference of mortality when 40% to 90%
concentration were applied. The concentration less than 30% has no effect on mortality of larvac. However, tested

larvae were finally weak and died during pupa stage.

UNARED immnimmnmﬂlulmﬁmulnnon Vetiver zizanioides (Linn.) m«ﬁnmmonqni‘luwwui'ﬁu

NOUTTINY ﬁ":mmnué’m‘lom uazhmsiaialdmimmaneufunuewlednde 3 W 2 33 Ao Topical
application (QNAIA0) 110 Feeding method (uMy) 91NM1SATINTARAMIAILYBIMUBIITS 2 FinnTuiunm
4 Y wuhensadas s img udn luszdunmududuveans 100% muisoii hinueulodnaie180s37.14%

Tasdtgnaamie nox 51.52% Tasdsnume diuniuududuvesmisaiaididud 90% aansuia
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“ Department of Entomology, Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002, Thailand

140



IMINIUNMAT 12(2) © 140 - 145 (2589)

o " . v
40% o ldnueume i lismahninns 2 35 uasiiszduanududuvesmisadaddud 30%
e N . ‘ e i -
asnezlifiwadensmoveanusu  sdrlsimiledunalfiTorveanusuiisoaniosudrdnud 14
Anudlinezeounsuaznivas Taommzedndafinnuiduduvesmsgen

Index words

: wghuien wusuledn msatanniy

Vetiver grass, Diamond back moth, Toxicity test, Root extracted substance,
Organic insecticide, Vetiver zizanioides, Plutella xylostella

A

vuoulodn (Plutella xylostella L) 11y

A e W a & -
unafng R Ay gariavtavesRyase)a
anma Taomwizedngs Annzt Anmav
AnMAa 1aq wannms IFenaniidansed

1 4
dhuvsiuwas  Tumsmuguuuariiations
uwsvaeasitisanuuiunanaundun I
- A o
iailyminisavoveausulodn  mswns
“ﬂl 1 -

o 19 liense feadunisviaroves
uuaswiialdonael) (Miyata er al., 1988)

v
usnoniidans IWiAanai@omosamnn v
Hywwarisludanadeoy flgmiludwgquam

»

o A o
punlvyeanudiazdadidos Faluiwuiau
wsughazdnuuananduaiga 1852y

zAvaams 1¥ensinil lumstleafudvadagias

. ¥
Taounldensadanniyduiniiqe dniu
JalimIneasslFmsadianinisnaeriiang

N - 4

wanovuoulodn #aluil 1988 Sinchaisri
o = 9 o -~

wazamz ldmmsane laolFeasaianniiy 8

-~ & - . - .

yiia oitumsyulanueulodn Usagh

Ny 2 wia Nlgnslumsyyulauuasldlu

sEAVA Ao mypnanlszeume uazas Tndvey

+ &
nudnifludsinszuimauds
nszdrega Tdnsalinsyswastamalone
P ar 1 - ° i «
fezamivanguduasumsinnlslszloni Tae
Annudnneniiguautadiumyuni 1oy

141

derhlivey udadaldvulauadld (s, 2535)
Fufumsimnimuthmvvesmnsafannsn
nurniiinonuoulodn Safudesiinaule
Wemmaanilagmasin luanmwnadeuay

Aus Inndsil
gunsainaz3Ens

1. WEHATMIdMUN _

urliiuRslu29f Gramineae Fiwulu
iWioalnedi 2 wiia fie

n. ngudnnseudnaoy H¥engumand
N Vetiver nemoralis (Balansa)

v. ngudnwen H¥ewquemaaiin
Vetiver zizanioides (Linn.) Sanwuzndalulis
Yansuun @%euty ieluseushadion iy
waounn Mgy Meslusendviida
nnamndily  Tusondanen  lnsa
mnm‘lwfuaai’mm’wm‘lnojn‘hudnﬁau
sinutalfouded hineutaziulauuasld
TunsfnynsaiiseIgtinersnveangudn
wouu 19ada

2. msutmuﬁ’auueonqnémnnnm]nnau
Tuviealfiifins

dnanghudaveusuiaminndi

i Wazein dsauliudsduIazidun udae

Blender BnAYa ﬂmi"mi'mssqm'lu Boiling



nmanageuaNihivvesmsaiaoiniond udnRilnonuenlodin

flask wtﬂumw"uﬁoﬁunau Tﬂul':’fmauu
Awlszana 500 nfuAeMsndu 1 A% s
analaoldnmdeunazgUnsallumsadaini
MONTLIHY FaSunmsasadaodsinmandy
5")010141 (Steam distillation melhod) TOIU

nszRaihiniy (Oil) nﬂunuumnmm iy
mmmwnau‘lé’u'ﬁ'mauaum Oil Favzany
aquumwummﬂmm oil fiedaldiiy1d
Tudiduiigamgii s'c mesomsih4macoy
fuvueulodnae 'l

v 4
3. Imsnivunueuledmvel Flunmsnaasa
Lﬁu‘smswnuau'luﬁ'nmmulmﬂQn
AN YuD Ry anszdy o.ilos v.veuuny
v '
s lundeammadniitizszuenimealuies
- e A o -~ ‘'
U§iiams diehdnudinusiusuanud e
NIININOVUIA 47 x 47 x 70 TN, Auvuy
A s . «
n3zIN mnmi‘lugﬂuqnnwumﬂumguanma
15 %y, udnenjaludasudimdouvuig 27 x
. v
27 x 25 wu. i lasuilualanseu 3 ondu
A W > o w - ; P v
Wednudveniiududuioeziniuuune s
Tuasu mné’mvmmq 359U 'qun'lumzma
"la‘lummalmﬂumn'lu fondnihiiiingu
T Blunsadosnng 50x50x88 gu. sz
2 3 Tdesdndlusmueu tuanuouumq 3
w ad o a a
Ju mirThlmaaeudvarsadasinsinudn
TudealfiiamsanTy

4, mﬂmuuuuaﬂmmimmpmltmau
nnmaauqnﬁﬁuﬂumﬁnun
hmsananniinudnneuin 1dude 2
& : o - y.' LA 3 1w
Futhniniu Salfiniuiianududuridy
v & g , 4
100% wrazaeiminaululiunsaeg e
. v
Widmsazawiianudududiegfudau

142

20% 30% 40% 3euldoude 90% F5ms
naaouilszantnmvesmnsananuvusulodn
wiseanitiu 2 55 Aie

4.1 Topical application ?‘i'ﬁ’nuauezmu
mizgRdmw Tanhimsafiavoaasuuning
dunszInanveanueulednio 3 drwundea
mlcro applicator 'lszmm 0.1 microlitres/#
sininimueul@ssudaowarainvg
iR IgUENa 4 . «nu'lnﬂvm Fadman
meé’uons LAY tissue qummnuauma‘lﬁmm
-qwuun“lun.,m fauaz 10 A2 iminaaea
wui@eIdu anududuas 4 m}

4.2 Feeding method 35HMuUBUIZTAG
msizmsiu Tanhluashundaihuanay
Miinnaduriguinais 3 su. ngums
azaw vesmsanannuuTuannion'ls
ﬁoauﬁuﬁmoumﬂq udai llnaludae
wareAnIAAUFIgUENaTs 4 0. Hovuou
Tosindo 3 Mwyiuneasuuluaniluas 10 e
Ymsvaaeaudninuy anududuay 4 9
mu‘lﬂuqmnnwawommﬂgunms mms
AasIamaNnIuIuATY 4 Tu Ma 2 35

wanInaasdazIsl

111nmsnnﬁauﬂs:ﬁnimmmms,ﬁﬁﬂ
vinsmugudn Tao3imsndudae e
AomMamwveanueuludn (Plutella xylostella L.)
1uﬂmwwm'dgunms é"wngnmmo (Topi-
cal application) AauANs¥AUAMUSITUMgATD
30% WINSZAVYIA 100% AAMUWAMITYN
MW 4 U msEmond 4 u nuauﬁ'saﬂmu
foziddnud aqmnﬂgnsmmsmumnmu
VINAT3 19 1 nuhmaadnenainngusnd



IIAVINHAT 12(2) © 140 - 145 (2539)

seauAUTNTY 30% 09 50% Wildnuou
losinaie hiuandenufioios 20% uas

i . L
wedduanmsmomiuvuiiudwu ludadum il

s
o

L
AMULANANAUN AT ARAR NI 60%
DY 100% NILAVANUITUIUYDINT 100%

L. -
Hgnim ivusumoiios 37-14%

Table 1 Toxicity of extracted volatile oils from the root of vetiver grass applied as topical

application on diamond back mot

h.

Concentration Mean of mortality larvae % Mortality % Corrected
(%) of 4 days after treatment(A) mortality(B)
Control 6 12.6 _b
30 12 30.0 20.00ab
40 12 30.0 20.00ab
50 12 30.0 20.00ab
60 15 3756 28.76a
70 15 376 28.75a
80 17 425 34.29a
20 17 42.5 34.20a
100 18 45.0 37.14a

(A) Average of 4 replications
(B) Abbott's formula
LSD valve = 2.02
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Table 2 Toxicity of extracted volatile oils from the root of vetiver grass applied as feeding

method on diamond back moth.

Concentration Mean of mortality larvae % Mortality % Corrected
(%) of 4 days after treatment(A) mortality(B)
Control 7 175 _ ¢
30 10 25.0 9.10bc
40 15 375 24.35abc
50 15 375 24.35abc
80 18 45.0 38.38abc
70 15 87.5 24.26abc
80 16 40.0 27.27abe
90 19 475 36.36ab
100 24 60.0 51.52a
(A) Avcrage of 4 replications
(B) Abbott’s formula
LSD value = 2.48
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(Chungsamarnyan az Jiwajinda, 1992)
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Quizalofop-p-tefuryl Application Rates and Timing
in Straw Burning and No-Burning Soybean

Grown After Ricel

WisH mdeserman - uoz Inen nnAva
v
Pornchai Lueang-a-papangunnd Vitya Vanapichit

Abstract : Field experiment was carried out from December 1995-May 1996 at Chiang Mai University to
determine the efficacy of herbicide quizalofop-p-tefury [(+)-tetrahydrofurfuryl(R)-2[4-(6-chloroquinoxalin-2-yloxy)
propanoate] on annual grass weed control in straw buming and no-burning soybean grown after rice. Glyphosate
(N-(phosphonomethyl)glycine) was treated to general weeds at the rate of 2.0 kg(ae)/ha 7 days before planting in no-
buning plot, rice straw and general weeds were burned at 7 days before planting in burning plot. Quizalofop-p-
tefuryl at the rate of 45 and 60 g (ae)/ha was applied for annual grass weed control 21 dnd 38 days after soybean
planting. It was found that soybean and weeds in the straw burning plot were able to emerge and grow better than
that of no-burning plot. Quizalofop-p-tefuryl at the rate of 45 g(ae)/ha showed excellent control of annual grass
weeds; Digitaria adscendens, Echinochloa crus-galli and Eleusine indica in no-buring plot when applied at 21-38
days after planting. In the straw buming plot, the annual grass weeds were cffectively controlied by quizalofop p-
tefuryl at the rate up to 60 g(ac)/ha when applied at 21 days after planting. If applied at 32 days after planting, the
rate of herbicide was needed more than 60 g(ac)/ha. Quizalofop-p-tefuryl caused slight phytotoxicity in soybean
after application. The use of quizalofop-p-tefuryl for annual grass weed control produced significantly higher
soybean grain yield when compared to non-treated plot.

“pmivr s auzinyRsmoa yniinododoalmi Fealmi 50200
Department of Agronomy, Faculty of Agriculture, Chiang Mai University, Chiang Mai  50200.

146



MITNNUAT 12(2) | 146 - 156 (2639)

UNAALB : vixmsmaaealunlasveamainityls auzinuasenaad ininodudoaln senhafteuiunay
2538-WOMNINY 2539 Tauﬁ‘?nqﬂszmﬂtﬁ'mﬂum:nauauﬂ:zﬂnimmomu Quizalopfop-p-tefuryl
[(+)-tetrahydrofurfuryl (R)-2[4-(6-chloroquinoxalin-2-yloxy)propanoate] lumsnruguivisluunulsdmghlu
dundesigardnnluammiiimswuashivovhe Taoi luanmit ludmswmad18mnsrues Glyphosate
(N-(phosphonomethy)glycine) iNoAILNL ¥ Aw¥iiama 9 831 320 niueanseengni/li newlgn 7 Ju aulu
whasiiiimashaiins lvhenquin/asudasnsewlgn 7 Suduiledundsssiy 21 uar 38 Suhmanums
quizalofop-p-tefuryl tiiea AU IsA¥ luLAYIIAHEN 6031 7.2 uax 9.6 nfumsvongnd/1 wuhdundesiign
1uﬂmm‘1'ﬁmsm1ﬂuezﬂnmnunzm?qpiuhsza:umin'ht‘;"amﬁoaﬁﬂqnhu'lu’tmﬂn #5 Quizalofop-p-
tefuryl S50 7.2 nfumseengni/ 13 eansorunu e luuausefmgmannghAuun (Digitaria adscendens)
n01912un (Echinochioa curs-galli) Uz MEAUN (Eleusine indica) RaidouTuanmi Wifimswavha denims 14
Tua 21-38 Jundalgn dnluanmiidmamvhafudsisivinalugah dnfuszgnaunu1ddealdms
Quizalofop-p-tefuryl 1A 7.2 niumseongna/1s Taovud 21 Jundnlgn Fadminvudniiiezdealdmsini
sasigani1 9.6 niumseengni/ls nMsnaasaiiganyiias Quizalofop-p-tefuryl vziuaiiINdundes
uamsemaduiudndoondaiu othalsinmmslFars Quizalofop-p-tefury! 1ioarunu ¥R luUAL MG
'hio‘amSemmmsn'lﬁuminq«‘fu

Key word : Soybean, Quizalofop-p-tefuryl,Glyphosate

unin wazvhadn i msUfiRedrenilsiiezeo
aq%nﬁus’mqamwif’iaq"lumumni'yﬁmmv
naw'lé’ n1:1]qmmu'lmmnawua"ﬂmﬁ'z
fivzReaiiTEmsminsyantlsy@ntamid
foumsnoeanaRLinamAssash mszlu
Yanmdnaneziifsivegihaudi umlag
1uimmmj1mmqnauﬂqnmmam'luﬂsmm
mn 9 Wy sziims 1msmdadsiyaslyl ivu
m3519a13 Glyphosate duifumsidaioity
Yszion TideniaeRgnamais e
293 (Systemic) Tauhifinaludifiuandas

msmnzlgndamdeaumdnniioy
UfvatudmIngeziimamineds uazvhadn
AouMmminoeasaanugasll Jagiszaen
voansendanan meitunshiaTeiy uaz
yinlfasazendutfmnzauudmssonuaz
nmssyiuTavesduvwies mawinedauas
yhatiindedonarsedis suldunnisi
inpAsnsReuduAuuRLT s Ty
umudh hisnfessh lénnie 18 marneds

uazﬂwi’n’nrunmﬁoﬁﬂmnnﬂggmuamu
a0 Savadaiiumseianyieis
oqﬂﬂ::nawaummmsoqhmunm
(BUNS, 2538)

mslgniaumdesTas lulinsimineds

TuAuiiiusunswaemsonveawdanaign
m3¥o, 2531) SasimsldiefiaTyisiou
1Jqnwmnm'lu'lnmwoq'lus.am]s"mm 160-
320 nfwanseengni/sauhl alszamuas
ANE, 2538 ; AR LAY DITUN, 2538)

147



wdandandosionudaziifama
iladuudwdauvadulundasnaosia
Taoinwiz Sfaszionluunuaeimgh Fada
1i'lu‘3'1sﬁr"r';ﬁn1mfimdaq~: uaziinanon1s
Tinananveadandosediann 'lumnlg'un
Sadanuiuiludeetiaefyszant nsld
asnfifudsmsidh g Teoiide 18050y
MWL M5 Quizalofop-p-tefuryl Huasida
Jonnlszanudweniitgnt lunisideminas
Joieluuny Taoezlguanni@lumsndoude
Ty 14 Tonsims1degszning 9.6-14.4 a3y
msvengni/ls (witn, 2537) Faitswaums 19
Tunmlgnlunhavarowiia Taolinduase
Aot amdeany (wiln, 2538)

DA WAZYINIAINMS 19815 Quizalofop-p-

saTwaznaNIWaImea vy Quizalofop-p-tefuryl
urunBemdnniiigniuuwnarTiwvha

tefuryl uuuwulaauuﬂmuanmmu‘lﬂ
'uuaqn'u'nmmmsw wmuwnwmmaq
Snariandos ma3voise Idmduiiei
msnaaeuilszansnmmsldans Quizalofop-
p-tefuryl lugnswazams lnuandaniuly
.’f - :: ] .
tundsaignuuuminas iwvhaneuign

gilnsaiuaz3ims

Winisnaassiulasifovesninin
W'l nuzinuasenaas vvinmaodoaln
ST NAABUBUNAY 2538 DuADUNGUMIAY
2539 MWiumasaiug a5 Ugndauszenlgn
30 (FUAUAT VUIALYAWBY (Plot size) 5 AITN
uas ammummﬂaamun Split plot dcsngn
W3 (Replication) Tavil N351TA19 Al

Main plot Sub-plot
wihanowlgn 1. 19015 Quizalofop-ptefuryi  ®n31 7.2 03 @i)15 21 Jumdalgn
(Burning) 2. 19m3 Quizalofop-ptefuryl 831 9.6 niu @iy1li 21 Jumdalgn
3. 1915 Quizalofop-p-tefuryl 8931 7.2 nfu (ai)15 38 Fumdnlgn
4. 1413 Quizalofop-p-tefuryl  Bn31 9.6 N3 aiy/15 38 Fundnlgn
5. Miaiensd w0y
6. TufiaTeny
Tiwnvhanewlgn 1. 13 Quizalofop-p-tefuryl ~ 8a31 7.2 nd aiy/13 21 Jumdnlgn
(No-buming) 2. 19ms Quizalofop-p-tefuryl 8931 9.6 N3 i)ls 21 fum'mlgn
3. 193 Quizalofop-p-tefuryl ~ 5a31 7.2 niu (ai)/15 38 Fumdnlgn
4. 19m3 Quizalofop-p-icfuryl ~ BA31 9.6 n31 (2i)/15 38 Tumdnlgn
5. AMIATYRYAWIDY
6. himdniny

148




MIWVUNYAT 12(2) | 146 - 166 (2539)

Ugnlulasiiinswvha (Straw bumn-
ing) MmarnTaoldvhednnaGoaliiuds
ynmaenaouign 7 3u g hanlasit hisnvha
(No-burning) W1n15idaiyNyAl0a1s
Glyphosate 8A51 320 NSNS oanqni{/'ls'
Tasmsviudionieaiuuuyazmonds Waviu
YUY Impact ﬂ?mmfwm’a'is' (Spray volume)
60 dn3/15 Aeurlgndamdes 7 Fu

lunssu3%  Sub plot #iinas1Fars
Quizalofop-p-tefuryl 831 7.2 1Az 9.6 N3y
aseengna/1s meondalgn 21 uay 38 Suriu
mmsﬁu'[m'h’fﬁaviwmugzmunﬁ'm%’auﬁ'xﬁu
WY Tmpact HiFinanhienaels (Spray vol-
ume) 60 n3/13 VULIIMINUET Quizalofop-
p-tefuryl QUMQNDIMS 28 "% QUUNLAU
21 "% ANUFURY 25.5-26.0 WediFud

w19 unsmaasa 1dun

Glyphosate %umi’: N-(phosphonomethyl)glycine
4
¥oM3A1 Rescue (68%a.c.)
Quizalofop-p-tefuryl

Founil [ + - tetrahydrofurfuryl(R)-2(4-
(6- chloroquinoxalin-2-yloxy)
propanoate

%mﬁh Pantera-D (6%a.e.)

TuloaiiiimsmiaSeudaosouty
yamsida 2 A 21 waz 30 Tundulgn
dunds Taoldiumisivoennininlanlgn
YunnransnaanIng 9 dssaniniwms
ﬂ’J\J?}M’)‘IM‘!ﬂJSolﬂﬂ‘lUllﬂU’Nﬂﬂﬂﬁ MOUAY

manuaaal 7 14 was 21 u mmmuﬁ'q

'zwﬂmmmwmog\ 66 Yundnlgn TaoRadu
4
minudareRud 0.25 manns szduAw
fuvvesdundesduiionnnnmsinii 14
uaz 21 Fundaumsiail samlsznounanin
Wiminuranunaean 66 Jundanlgn uaz
HOKAR LA ARSI YEYANNADA NIZAUAY
A o /d &
oy 95 leiiua

wan1sNaanatazIoInl

m:mmmmunmuaawuqmmaaq
‘luau 7-10 u wuinnasfiimammhai
Vadumdea nazynyziimsaenuazinsg-
wulaAn anwit liimswavhe Sams1des
Glyphosate viuTaofluwlaefinawihai
szifluanwiiiia Sriwuay apdatlnnaw
o lugnmfng wwmnmﬂuuﬂamu
M3 1gms Glyphosate fifdnuuaznnaios
adulas ffimsmavig

vinm3d1s9 lulaswuniswynani
J J ' . W 9 . |
Juunangayavu launYenrdsuanluuny
21ANGIALI WIN MgIAUUN (Digitaria
adscendens) nqﬁ'ﬁ'nun (Echinochloa curs-galli)
nuaz mﬁ'ﬁum (Eleusine indica)

sz@nsamlunsniuguiyiy

Tufinwanisnaass Uszaniainms
AAUIINEMEUAIMINU 7 14 uaz 21 W
Tav3sms WMaziuudwmompaiiunledidud
(0-100%) uammnamuﬂm'lunlnﬁ; I WuN
Tuamwiiimawhatewlgniu msldms
Quizalofop-p-tefuryl it 21 Tundalgn o

149



a“ A’ 1 i b T
7.2-9.6 nfumseangns/1s sxiilsz@nsamms
[ | LA )
muquwmﬂs.mn'lmmmqmtyﬂuuﬂm
mamoq'lmmvawuunmnmmsnu 14
sy cns"mjmsnmﬂum:ﬂmﬂuuﬂm
vmm:mwha mmqmn.11'1u1mnmmswu
il lundasiiinssreisieinngs
ng) wazsruamnanhanmuasilising
wvha Dauins19¥as Quizalofop-p-tefuryl
QJ .
Tudasigana 9.6 niu msesngnd/lsfaw uax

wensonunu iy 18 luszdu 83 nledidud

snswaznaInl¥asMea TNy Quizalofop-p-tefuryl
Tudamdeandnnihlgmnuwnuazhimmhs

MINUAITAIVATYNY Quizalofop-p-
4 . ‘. .
tefuryl §m317.2 - 9.6 nduanseongns/1s farn
von Tfiewun 38 Jundnlgn wuhlulashi
s neugn sxisz@minmmaniuny
L | - " v - ¢ o 4
Jenraina1d ldn oo 40-47 nlosivud
1 - -~ M A -
Tuw23 7 Tuusondanu uaziioiuinuams
nAaean 21 Jundaviu m3l¥ludes 7.2 sy
n{ M o -t
msvengnt/1s sxawsonlugy Sy ldme
A A P LY 1 . )
53 nlefiFua FudenToumouduanini lul
s szt 1835145 Quizalofop-p-
o o« J .
tefuryl ludas 7.2 - 9.6 nFuaseonynd/1s
a A ¢ o «
raunsonunuisiy 14 90 nlesigud

Table 1 Efficacy of quizalofop-p-tefuryl on grass weed control in straw burning and
no-burning soybean.
Herbicide Rate | Apply Burning No-burning
glae)rail (DAP) | 7DAA |14DAA | 21DAA | 7DAA | 14DAA |21DAA

1. Quizalofop 7.2 21 70 78 68 68 88 03
2. Quizalofop 9.8 21 63 48 83 75 93 28
8. Quizalofop 7.2 38 40 43 58 63 80 90
4. Quizalofop 9.6 38 47 60 63 68 88 93
5. Hand weeding . - - - - - - -
6. Non weeding - - - - - - -

DAP = Days after planting

DAA = Days after application
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Table 2 Effect of quizalofop-p-tefuryl on grass weed dry weight in straw burning and

no-burning soybean at 66 days after planting.

Herbicide Rate Apply Grass weed dry weight (g/O.SSn?;
g(aelrai (DAP) Burning No-burning
Quizalofop 7.2 21 80.22 be 5.18 ¢
Quizalofop 9.6 21 415¢ 764 ¢
Quizalofop 7.2 88 62.78 ab 8.28 ¢
Quizalofop 9.6 38 83.47 be 18.56 ¢
Hand weeding 27.49 be 19.87 be
Non weeding - - 78.35 a 87.80 be
C.V. 56.73%

DAP = Days after planting
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Table 8  Efficacy of quizalofop-p-tefuryl on crop phytotoxicity in straw burning and

no-burning soybean.

Herbicide Rate | Apply Burning No-burning
glae)rai| (DAP) TDAA | 14DAA | 21DAA | 7DAA | 14DAA | 21DAA

Quizalofop 72 21 15 15 5 18 15 5
Quizalofop 9.6 21 15 16 0 20 18 8
Quizalofop 7.2 38 138 ] 15 10 5
Quizalofop 9.6 38 8 0 10 8 s
Hand weeding - - - - - -

Non weeding - - - - . - -

DAP = Days after planting
DAA = Days after application
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Table 4  Effect of quizalofop-p-tefuryl on dry weight of burning and no-burning soybean

at 66 days after planting,

Herbicide Rate Apply Grass weed dry weight (gJO.ZSm )

g(ae)rai (DAP) Burning No-burning

Quizalofop 7.2 21 4.95 b-d 4.29 bd

Quizalofop 9.8 21 5.75 ab 4.85 ad

Quizalofop 7.2 38 4.62 ad 4.60 a-d

Quizalofop 9.6 38 6.20 a 3.51d

Hand weeding . . 5.76 ab 5.87 a-c

Non weeding - - 5.20 ad 8.95 od

C.v. 20.475%

DAP = Days after planting
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Table 5 Effect of quizalofop-p-tefuryl on pod no./plant of straw burning and no-burning

soybean.
Herbicide Rate Apply Pod noJplant
glae)/rai (DAP) Burning No-burning
Quizalofop 7.2 21 21.78 a<c 22.18 a-c
Quizalofop 9.6 21 20.02 be 25.87 ab
Quizalofop 7.2 38 22,88 a«c 24.65 ab
Quizalofop 0.6 38 24.938 ab 25.67 a
Hand weeding - - 24.20 ab 21.79 a-c
Non weeding . . 17.88 ¢ 19.90 be
C.V. 20.47%

DAP = Days after planting
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Table 8  Effect of quizalofop-p-tefuryl on seed no/plant of burning and no-burning soybean.

Herbicide Rate Apply Seed no.Jplant
glae)rai (DAP) Burning No-burning
Quizalofop 7.2 21 25.12 abe 25.82 abe
Quizalofop 9.6 21 26.98 ab 30.68 a
Quizalofop 7.2 38 2718 a 29.50 a
Quizalofop 9.6 38 29.95 ab 26.83 ab
Hand weeding - - 28.78 a 20.45 be
Non weeding - - 17.65 ¢ 19.38 be
C.V. 18.79%

DAP = Days after planting

Table 7  Effect of quizalofop-p-tefuryl on 100 seed weight of straw burning and
no-burning soybean .
Herbicide Rate Apply 100 seed weight (g)
g(ae)/rai (DAP) Burning No-burning
Quizalofop 7.2 a1, 15.48 15.50
Quizalofop 9.6 21 15.34 16.38
Quizalofop 7.2 38 15.84 14.14
Quizalofop 8.6 38 15.52 14.65
Hand weeding . - 15.68 14.98
Non weeding . . 15.82 14.82
NS
C.v. 20.47%

DAP = Days after planting
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Table 8 Effect of quizalofop-p-tefuryl on grain yieid of burning and no-burning soybean

at 66 days after planting.

Herbicide Rate Apply Grain yleld (kg/rai)

g(ac)rai (DAP) Burning No-burning

Quizalofop 72 21 2838.61 a-c 226.81 a-c

Quizalofop 9.6 21 262.50 a 254.29 a

Quizalofop 7.2 38 259.85 a 23873 a-c

Quizalofop 9.6 38 280.16 a 255.44 a-c

Hand weeding . . 250.43 ab 18277 ¢

Non weeding - - 191.24 be 186.49 ¢

C.V. 11.73%

DAP = Days after planting
ayp
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Effects of Altitude on Beém Quality of Arabica Coffee

win Gudy’ ey yeu?’  waide pedinius ¥
Narit Yimyam" Warapong Boonma” Chawalit Korsamphan®

Abstract : The cffects of various altitudes, i.c.,1250 masl (Chang Kian), 950 masl (Nong Hoi), 650 masl (Pang
Da) and 350 masl (Lowland Chiangmai) on bean quality of arabica coffee were studied. The result showed that,
coffee from Chang Kian had better performance in all the studied aspects. Berries size and beans weight were
higher, the ratio between berry/green bean weight was lower (5.88 : 1) and the percentage beans with grade A-size
were higher in Chang Kian coffee when compared with the others. The cup quality checked by cup-testing method
was the best by Chang Kian and the milder onc by Nong Hoi, Pang Da and lowland Chiangmai, respectively.

UNAAES  © vinmsnlSouiiounaveannugavesiuiaimegan o it TaolgRui luszdy
Anugaiiaaiu T aoiladraion (g 1250 wns) amilanuoames@ g 950 was) Tasamanan
YRz (AT 650 1WAT) tazAuzINYATMERT U inndoFos lnlianuge 350 was) yuiwanwni 18en
amilaRnuiinnavessalnguazasnudinmannuansmesnsanuti IWnnundabug dmivdasdau
romuaRaoeInI Hamui ldinamiisadouss Isasduiimiiga Ao wada 5.88 drudeaisnum
I dau Fazdeoniwavesnuni 1d0nunddug ualuvaz@siundu i numlefisudmsnuine A
geiiga druganmludumsumuihnmudi idnnaniianaioniqunmaigs  sesanldudaniiia
wusaney TnssmsnannasuazauznyamaaT umInndudes vt mud iy

1. guéiSuarimnnmuiuiiigs suzinuasmaad v inndodoalni Foalmi 50200

Highland Coffee Rescarch and Development Centre, Faculty of Agricultuze, Chiang Mai University , Chiang Mai 50200
2. aoTiiI oD gUERNBUsIINYATIGE AuznEAIMaRT uninededual Foalwi 50200

Highland Agricultural Research and Training Station, Faculty of Agriculture, Chiang Mai University , Chiang Mai 50200
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Table 1 Meteorological data of lowland Chiang Mai, Pang Da, Nong Hoi and Chang Khian

Research Station

Location Altitude Air Temp.( C) Air Humidity (%) Rain E-pan
(Masl) (mm/year) | (mm/day)
Max. Mean. | Min. Max. Mean. | Min.
Chiang Mai 350 82.7 25.4 20.0 85.2 69.7 54.3 1,164.3 4.7
Pang Da 650 29.4 23.1 18.4 84.7 7.7 58.5 1,230.8 -
Nong Hoi 260 290.8 225 171 96.2 811 66.0 1,354.0 3.4
Chang Khian 1,260 246 10.8 16.2 90.0 749 50.8 2,495.5 36

Source ; Department of Soil Science and Conservation, Faculty Agriculture, Chiang Mai University.
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Table 2 Weight of fresh cherry, parchment and green coffee per 100 seeds of arabica

coffee from different altitude.

Location Fresh cherry(g) Parchment (g) Green coffee (g)
Chiang Mai 1084 ¢ 16.65 d 1832d
Pang Da 1881 b 26.55 ¢ 2160 ¢
Nong Hoi 1413 a 28.50 b 2825 b
Chang Kian 1422 a 29.85 a 24.15 a

I/means within column with different superscripts differ significantly at p < 0.05

dmiudasinis MWwanuaaiim
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Table 8 Ratio of fresh cherry and parch-

ment per 1 part of green coffee

Location Fresh cherry/green | Parchment/green
coffee coffee
Chiang Mai 776 a 1.25 a
Pang Da 6.39 b 1.23b
Nong Hoi 6.08 ¢ 128 b
Chang Kian 5.88 d 122 b

Means within column with different superscripts differ signifi-
cantly at p <0.05
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Figure 1 Grading percentage of coffee bean at different altitude.
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Table 4 Cup test of coffee bean from
different aititude,.

Location Score

Chiang Mai 1.0804d
Phang Da 1920 ¢
Nong Hoi 3.300 b
Chang Kian 3.620 a

1/ means within column with different superscripts differ

significantly at p <0.05
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Revolving Fund System for Arabica Coffee Extension
of Thai-Australia Highland Agricultural and
Social Development Project .

Effectiveness, Problems and Obstacle

Fsziay winsaan”
Theeradej Promwong”

Abstract : The objectives of this research were to study suitable revolving fund systems, farmers participation
and their opinions, payback capabilities, monitoring, adopting, factors affecting on funding effectiveness and problems
occurred in those systems,

Quantitative analysis by questionnaires is compromised with qualitative analysis. Data collection was carried
out by sampling from 119 samples, most were male of 30-39 years old, with no education, married with 3.8 children.
The average household numbered was 6 persons and labor available from household was 3 persons on average.

In coffee cultivation, household farm had 736 coffee trees on average, with 535 bearing trees . Farmers had
an average coffee growing experience of 6 years, The distance from farmer’s house to the coffee plantation is 16
minutes by walk. Most farmers had participated in agricultural training courses for 2.45 times on average. If there

Y quiiiowosiannmuruuitgs ausnwmsmand uninododoalmni Sualmi 50200
" Highland Coffee Research and Development Centre, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200
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were problems in cultivation farmers contacted the Public Welfare Department. Farmers 54.5% did not want to have
additional knowledges in coffee cultivation, 94.9% sold their coffee in parchment, average production was 120 kg/
household and the income was 6,020 baht.

Farmers participated in the revolving fund were in the medium range.

Farmers' opinion on revolving fund were in low range.

For the paid back system it showed that 38.2% had paid back, 36.1% had never paid back, 25.2% had partly
paid back and 74.8% never paid back on time.
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Optimal Drying Time for Intermediate

Moisture Persimmon Production

nlsoni 350013 5191 ASage” uaz gdum A3 imuz”
Pairote Wiriyacharee. Tara Srisakul and Sujinda Sriwattana®

Abstract : Astringent varieties of persimmon could be produced to an intermediate moisture persimmon. The
suitable varicties were Ang Sai (P3) and Niu Scin (P4) which they should be treated by carbondioxide condition and
storaged at 28-32 ‘C for 3 days in order to decrease in astringent compound (soluble tannin). And then, kept at room
temperature for 2-3 days until the matuarity of the fruit became to 80 %.

An optimal drying time of both varicties of persimmon was also investigated, used initial temperature 4s5’cC
for 24 hrs and decreased to 40°C until moisture content 30 %. It was found that the suitable drying time of P3
persimmon until the final 30 % moisture content was 60 hours and 34 minutes. In fact that, 1 fruit (100.75 g) of P3
could be reduced the weight until 31.83 g at the end of process. However, P4 persimmon was also studied on the
suitable drying time for the same condition of P3. It was considered that the time should be 77 hours and 37 minutes
that was 1 fruit (191.63 g) of P4 could be decreased in weight until 59.11 g on the finished product. Both could be
packed in closed packaging material and kept at low temperature to prolong the shelf-life and still maintain the good
quality of the products.

“ pwdwuna TuTafmsiausdaius auzgramnssunuas uinndndealny Goalmi 50200
Y Product Development Technology Department, Faculty of Agro-Industry, Chiang Mai University, Chiang Mai 50200
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Table 1 Moisture content and changed weight during drying of PS-IM-Persimmon at

different time,
Time Weight Moisture content W, x 100
(hrs) ® (g H2O/g solid) w,
Average
0 806 431 - .
0.083 803 429 430 990.77
017 800 427 4.28 99.30
025 706 425 428 0884
0.3s 703 423 24 98.88
0.42 700 421 422 97.91
050 788 419 421 97.45
0.87 782 415 417 96.76
8.83 7768 411 418 95.82
1 770 .07 4.09 94.90
15 756 3.98 408 93,50
2 789 3.87 3938 91.50
s 724 ‘ 3.77 382 88.63
4 608 3.60 3.60 85.61
5 671 342 351 8L44
6 052 3.30 336 77.96
7 643 s.24 3.27 75.87
8 623 s.a1 318 73.78
° 599 296 3.08 70.30
12 561 2.7 283 65.66
15 520 243 257 59.63
18 508 2.31 287 54.99
18 477 2.17 2.26 5174
21 441 191 2.08 47.10
24 409 170 181 420
27 370 144 167 36.43
30 334 120 132 60.03
32 324 114 . 117 2716
33 317 109 112 25.00
38 204 0.94 1.02 23.67
30 283 0.87 0.91 2111
40 277 0.83 0.5 10.72
a2 208 0.77 0.80 18.56
45 2856 0.68 078 16.94
48 246 0.62 0.65 15.08
54 236 055 059 13.69
58 220 0,51 053 12.30
80 217 043 047 10.91
64 208 0.7 0.40 9.28
a8 204 0.34 0.38 8.85
72 106 0.29 032 742
78 486 028 026 6.08

Remuk:hilhlwnpemnc45°Cfor24m:decveuodln«)'Cmilﬁniﬂwd. Condition : 70 % RH of room temperature, 1.4 m/s of air velocity.
RH of air inlet (45'C) = 34 %, (40°C) = 40 %. RH of air outlet (45°C) = 34 %, (40'C) = 40 %. Water blance 1 time/8 hrs. (1 time = 2 hrs)
Calculation | Moisture content = Weight of sample at different time - Dry weight of sample

Dry weight of sample
W, = Moisture conent of sample at different ime ; W, = Moisture content of sample ui stut time
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Figure 1 Relationship between weight and time during drying of P3-IM-Persimmon

Remark : Initial temperature 45°C for 24 hrs ; decreased to 40°C until finished. Condition : 70 % RH of room temperature, 1.4 m/s of
air velocity. RH of air inlet (45°C) =34 %, (40°C) = 40 %. RH of air outlet (45 C) = 34 %, (40'C) = 40 %. Water blance | time/B hrs.

(1 tme = 2 hrs)

Calculation . Moisture content = Weight of sample at different time - Dry. weight of sample
Dry weight of sample
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Figure 2 Relationship between moisture and time during drying of P3-IM-Persimmon

Remark : Initial temperature 45°C for 24 hrs ; decreased to 40'C until finished. Congition : 70 % RH of room temperature, 1.4 m/s of
air velocity. RH of air inlet (45°C) = 34 %, (40°C) = 40 %. RH of air outlet (45°C) = 34 %, (40°C) = 40 %. Water blance 1 time/8 hrs.

() ume = 2 hrs)

Calculation : Moisture content = Weight of sample at different time - Dry weight of sample
Dry weight of sample

ms1:uzéuﬁ’mﬁnqmﬁu'lumsﬁmﬁq
voMaUWug P3 e Wiinwdudevar 30 e
254.59 n¥u luminaasaldldwdvulums
Wk 8 wa dnfinihminmdsveanduds |
Hafe 806/8 = 100.75 3y Famsutavea
wéniug P3 Wianushudiudesas 30 de 1
nantudeaiudasunseiaiimin i 31.83
niw

182

M13# 2 uaznwii 3 uas 4 dhudeyn
uaznsmsiuisvoanduiug P4 Taodl
ﬁ'mﬁ'nuazmm'fuﬁtﬂt'iuuuﬂaa'h.l'lyﬁ’numz
@oadufunduiandaiug P3 dunana
ldnguuds udssBinarlumsiudsi
UIUNT ms1=ﬁ'u{f;9zﬁvmm0mﬁ'u?;
Tngjniiiug p3 i IRTRuARA Fudaiy
pimadouldieondiy  (wiy P4 i
A uRuhiufovar 81.95) |



MIWMAUNYAT 12(2) @ 175 - 186 (2539)

Table 2 Moisture content and chimged weight during drying of P4-IM-Persimmon at

different time.
Time Weight Moisture conteat W, x 100
(hrs) ® (g H20/g solid) W,
Average
0 1588 4.54 - -
0.083 1627 452 458 99.78
017 1624 451 452 99.56
025 1519 449 4.50 99,12
033 1514 447 448 98.68
042 1610 4.46 447 98.48
0.50 1506 44 448 98.02
0.07 1498 . 441 4.48 9758
0.83 1488 438 440 96.92
1 1481 435 437 96.26
15 1456 426 481 94,08
2 1438 418 422 92.95
3 1302 4.08 411 9053
4 1853 3.89 3.96 8722
5 1819 377 388 84.38
5 1200 .06 372 81.94
7 12690 355 3.61 7952
8 1238 347 351 77.81
9 1210 887 342 76.38
12 1185 321 3.20 72.47
15 1100 298 310 0828
16 1080 2.90 2.94 84.76
18 1034 274 282 62.12
21 261 247 201 57.49
24 889 221 234 51.54
27 8090 1.92 2.07 4550
30 765 L70 1.84 4053
32 732 186 17N 87.87
33 711 1.87 161 35.40
38 ses 140 149 32.82
39 638 1.30 1.35 2.74
40 620 127 120 2841
42 612 121 124 2731
45 565 1.04 118 24.89
48 535 0.03 0.99 21.81
54 488 0.76 0.55 18.72
58 481 0.74 0.78 18.52
60 467 0.69 072 1586
64 4“9 0.62 0.66 14.54
..} 440 059 001 13,44
72 409 048 0.54 1189
78 389 041 0.45 9.91
80 385 0.30 040 8.81
B4 378 030 0.38 837
88 368 038 0.36 7.71
%0 366 0.2 0.3 7.27
98 360 0.80 031 6.88
102 350 0.26 028 6.17

Remack : Tnitial temperaturs 45 C for 24 hes ; decreased 10 40 C wntil finished.  Coodition : 70 % RH of room temperatare, 1.4 mVs of air velocity. RH of uir inlet
(45°C) = 34 %, (40'C) = 40 %. RH of air cutles (45'C) = 32 %, (40 C) = 40 %. Water balance 1 time/8 hrs. (1 time =2 brs)
Calculation : Moisture coatent = Weight of sample at different time - Dry weight of sample

Dry weight of sample

W, = Mok et of sample a1 different Gme : W, = Mol of sample at start time
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Figure 3 Relationship between weight and time during drying of P4-IM-Persimmon

Remark : Initial temperature 45Cfoc 24 brs ; decmscdto«)Cunnl finished. Condumn 70 % RH of room tcmperature, 1.4 m/s of
air velocity. RHofmmla(dSC) 34%(40C) 40 %, RHofauouﬂel(45C)-32%(40(‘)-40% Water balance 1 time/8

hrs. (1 time = 2 hrs)

cmw:mmmm-muwmmmm.mam
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Figure 4 Relationship between moisture and time during drying of P4-IM-Persimmon

Remark : lnmallempenmudSCforuhn decremdtodOleﬁmshod Conditiop : 70%RHofmommmpcnnm 1.4 m/s of
air velocity. RHofaumlel(“C) =34 %, (40('_') 40 %. RHofmonde((45C) =32 %, (40C)-40% Waubdmoelmne/Bhn

(1 ime =2 hrs)

Calculation : Moisture content = Weight of sample at different time - Dry weight of sample
Dry weight of sample
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Using Sulfurdioxide for Intermediate

Moisture Persimmon Production

nlsor o017 s afeqa” uas goum A ¥
Pairote Wiriyacharee ¥ Tara Srisakul " and Sujinda Sriwattana

Abstract @ Astringent varieties of persimmon could be produced to an intermediate moisture persimmon. The
suitable varicties were Ang Sai (P3) and Niu Scin (P4) which they should be treated by carbondioxide condition and
storaged at 28-32 °C for 3 days in order to decrease in astringent compound (soluble tannin). And then, kept at room
temperature for 2-3 days until the matuarity of the fruit became to 80 %.

The investigation of sulfur compound used on intermediate moisture persimmon was studied. It was found
that the optimal amount of the compound on sulfuring method for Ang Sai (P3) and Niu Scin (P4) was 10 grams per
1 mﬂ of smoking room for 20 minutes. This was carried out twice as before and after drying process. As a result of
this process, it was found that the sulfurdioxide absorption content on P3 was 745.59 ppm, and also color property
of the fruit was L (43.02) a* (12.60) and b* (15.24). Additionally, P4 was 655.91 ppm of sulfurdioxide absorption
content and L a* b* were 48.35, 14.75 and 23.69 respectively, and found that the optimal concentation of sodium
bisulfite and sodium metabisulfite solution on sulfiting method for Ang Sai (P3) and Niu Scin (P4) was 0.55 % for
20 minutes. This was carried out twice as before and after drying process. As a result of this process, it was found
that the sulfurdioxide absorption content on P3 was 982.08 ppm, and also color property of the fruit was L (50.45)
a* (11.61) and b* (27.32). Additonally, P4 was 834.13 ppm of suifurdioxide absorption content and L. a* b* weic
47.71, 15.79 and 22.85 respectively.

" aminumaTuTaBnsian wdndus auzgaomnssunneas yminododsalmi Sualmi 50200
v Product Development Technology Departiment, Faculty of Agro-Industry, Chiang Mal University, Chiang Mai 50200
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Table 1 Factorial experiment for persimmon
treated by sodium bisuifite and
sodium metabisulfite.

Treatment Solution concentation (%)
Sodium bisulfite Sodium metabisulfite
) 0.1 0.1
a 1.0 01
b 0.1 1.0
ab 1.0 1.0
cpl 0.55 0.55
cp2 0.55 0.55

()= Control ; a= Sodium bisulfite (NaHSO,) ; b= Sodium

metabisulfite (Na,S,0,) ; cp= Center point,
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Table 2  Sulfurdioxide content and L a* b* of P3-IM-Persimmon treated by sulfuring

method.
Amout of Sulfur Sulfurdioxide content L a* b*
(8 (ppm)
10 835.42+ 2.92a 1249.25+4,27b  2202.08+ 2.98c 43.60+ 0.87a
20 4414+ 0.36a 48.15+ 1.79b 12.87+ 111 18.41+ 0.18
30 18.08+ 0.55 15.97+0.14a 16.60+ 0.52a 21.60+ 0.84b

Note : data shown were mean + SD

mean within column with different superscripts are different significantly at P< 0.05

Table 8  Sulfurdioxide content and L a* b* of P4-IM-Persimmon treated by sulfuring

method.
Amout of Sulfur Sulfurdioxide content L a* b*
(®) (ppm)
10 621.42 +4.36a 1041.25 +4.36b  1254.17 + 0.76¢ 47.99 + 0.31a
20 50.58 + 1.25b 50.94 +0.26¢ 18.52 + 0.08 14.24 +0.66
30 ' 14.06 +0.02 28.75 +1.00 24.20 + 0.64 25.21 + 0.41

Note : data shown were mean 4+ SD

mean within columa with different superscripts are different significantly st P< 0.05
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Table 4 Linear equations and R’ of P3-IM-Persimmon treated by sulfuring method

Linear equations R” (%)
80, (ppm) = 62.2567+68.3830 (S) 956.07
L = 40.7467+0.2275 (S) 83.76
a* = 12.2433+0.0865 (S) 44.62
b* = 12.4267+0.2815 (S) 83.28

S = Amount of sulfur (g)

Table 5 Linear equations and R of P4-IM-Persimmon treated by sulfuring method

Linear equations R’ (%)
SO, (ppm) = $30.58481.6376 (S) 96.56
L = 46.87+0.1475 (S) 85.20
a* = 14.48+0.0270 (S) 51.92
b* = 22.9633+0.0725 (S) 97.88

S = Amount of sulfur (g)
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Table 6  Sulfurdioxide content and L a* b* of PS-IM-Persimmon treated by dipping in
0.1-1.0 % of sodium bisulfite and sodium metabisulfite.

Treatment Sulfurdioxide content L a* b*
NafiSO,  Na,5,0, (ppm)

1. 0a 0.1 210.00 + 5.63a 30.85 + 0.81a 912+ 0.87a  18.88 + 0.92a
2. 10 0.1 843.67 + 7.48b 48.96 +0.21b 1189 + 0.27bc  28.62 + 0.39b
3. o1 1.0 1052.42 + 8.09¢ 51.94 +0.17c  12.61+ 0.02b  $1.11:+ 0.27c
4. 10 1.0 1890.42 + 2.50d 5552 +0.14d 1251+ 018b  34.07 + 0.27d
5. 055 0.55 945.92 + 4.65¢ 48.08 +0.32¢ 1192 + 0.42bc 26,42 + 0.44c
6. 055 0.55 950.92+12.13¢ 47.17 +0.40f 1160 + 0.18c  24.79 + 0.12f

Note : data shown were mean + SD

mean withm column with different superscripts are different significantly at P< 0.05

Table 7 Sulfurdioxide content and L a* b* of P4-IM-Persimmon treated by dipping in
0.1-1.0 % of sodium bisulfite and sodium metabisulfite.

Treatment Sulfurdioxide content L a* b*
NaHSO, Na,S,0, {(ppm)
1. 01 0.1 204.17 « 7.77a 44.61 4 0.07a 18.79 + 0.60a 18.21 + 0.82a
2. 1.0 0.1 617.25 + 3.78b 45.68 +0.11b 14.60 + 0.24b 28.78 + 0.15b
3. 01 1.0 104517 + 8.79¢ 47.40 +0.11c 17.05 + 0.35cd 24.63 + 0.13b
4. 1.0 1.0 1465.60 + 1.00d 50.60 +1.07d 17.86 + 0.02¢ S0.14 + 0.28¢
5. 0.5 0.55 836.50 + 3.50¢ 48.14 4+ 0.48¢ 15,82 + 0.10e 19.87 + 1.54d
6. 056 0.55 886.17 + 2.74¢ 49.80 +0.20d 16.638 + 0.30d 20.46 + 1.48d

Note : dara shown were mean + SD

mean within column with different superscripts are different significantly at P< 0.05
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Table 8 Linear equations and R of P3-IM-Persimmon treated by sulfiting method.

Linear equations r' (%)
SO,(ppm) = 578.2882+1885.019(N3H808'NI,S.0.) 80.58
L = 6.9453+10.8048(NaHS0,)+14.1160(Na,S,0,)-6.8272(NaHS08*Na,S,0, ) 97.69
a* = 10.8525+2.2838 (Na,S,0,) ' 51.60
b* = 18.0322+7.0658 (NaHSO,)+9.8222(Na,S,0,) 84.58

NaHSO, = Solution of sodium bisulfite (%)
Na,$,0; = Solution of sodium metabisulfite (%)

Table 9 Linear equations and Ra of P4-IM-Persimmon treated by sulfiting method.

Linear equations R" (%)
SO,(ppm) = 63.3139+463.0056(NaHSO,)+938.4722(Na,S,0,) 99.90
L = 46.1342+5.1926 (Na HSO , *Na,S,0,) 65.97
a* » 13.952243.3444 (Na,$,0,) 87.16
b* = 20.1211+9.0100(Na HSO, *Na,S,0,) 56.87

NaHSO, = Solution of sodium bisulfite (%)
Na,S,0 = Solution of sodium metabisulfite (%)
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Figure 1 Absorbed Sulfurdioxide content of P3-IM-Persimmon treated by different
concentration of sodium bisulfite and sodium metabisulfite.
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Figure 2 Absorbed Sulfurdioxide content of P4-IM-Persimmon treated by different
concentration of sodium bisulfite and sodium metabisulfite.
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