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ABSTRACTS

Dehumidification technology controlling temperature for soybean seed is the way to
avoid the risk from unfavorable weather. The research investigated the effect of two harvest-
ing times of soybean variety Chiang Mai 60 at R7.5 and R8 and two drying methods using
green solar drying plant parabolic shape, with length x width x height of 4.0x3.4x2.5 meters,
compared with open sun-drying with aluminum tray, with length x width x height equal
4.5x2.0x0.1 meters. The experiment was conducted at CMFCRC in dry and rainy seasons dur-
ing 2018-2019. It was RCB with five replications and four treatments that was the combina-
tion of harvesting times and drying methods. The results revealed that moisture reduction of
soybean plants harvested at R7.5 and R8 stages by using green solar drying plant was the op-
timum method for reducing moisture content of soybeans into the safe level for seeds,
which was 34-42 % for soybean plants and 10-12 % for seeds, especially in the rainy season.
Besides, in the dry season, the soybean plants harvested at the R7.5 stage tended to reduce
moisture content better than those harvested at the R8 stage. This drying plant helped to
make good quality seeds in terms of germination and vigor both dry and rainy seasons which
were 95, 87 % and 92, 79 %, respectively based on the standards of the Department of Agri-
culture and did not differ from the open sun-drying method. The extension would be ap-
plied and adjusted to the various seed production scales depend on production volume.
Moreover, it should maximize the utilization efficiency through other crops such as rice and
corn etc.
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Fig.1 Soybean plant and seed moisture content change in different harvesting stages and dry-

ing method (a), percentage of seed germination and vigor (b) in dry season, 2018



60

50

Moisture content (%)

40

30 A

20 A

10 A

50.8 50.8

A <

i field MC

¥ After drying (plant)

9.9

2 After drying (seed)

* After processing

solar green drying plant

R7.5

open-sundrying

solar green drying plant open-sundrying

R8

F-test (after drying, plant mc) = ns

(a)

F-test (after drying, seed mc) = ns  F-test (after processing) = *

Preliminary field MC in dry season R7.5 = 50.8 % (soybean plant), 22.6 % (soybean seed)

R8 =48.8 % (soybean plant), 19.0 % (soybean seed)

100

90

80
70 A
60
50
40 -
30 A
20 A

Germination (%)

10 7

# open-sundrying

« solar green drying plant

100
90

80

70 A
60

Vigor (%)

50

# open-sundryin
o P ying
30 @ solar green drying plant
20 -

10 4

F-test (seed germination) = ns

(b)

F-test (seed germination) = ns
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60 60

50 \ 50 |
2w £ 10
v @
E E
=30 —+—pile temp =130 =4=pile temp
-] o
= =fi=pile mc. g =f=pile mc.
£ 20 - £20 -
K] ~—seed mc. K] ~d=seed mc.

10 S — 10 -

0 T T T T 1 0 T T T T 1

9.00 11.00 1300 1500 17.00 9.00 11.00 13.00 15.00 17.00
time time

Green solar drying method at R7.5 Open sun-drying method at R7.5

:
-

9]
=]
I

& 40 & 40 \.H>S';

@ @

3 E /

= . = .

<30 =#=Dpile temp <30 r == pile temp
-] -]

= ~f=pile mc. = = pile mc.
£ 20 f g f

5 N ~—4—seed mc. g ~d—seed mc.

—_
S
>
»
=
o

[=1

o

T T T T 1
11.00 13.00 15.00 17.00

time

9.00 11.00 13.00 15.00 17.00 9.00

time

Green solar drying method at R8 Open sun-drying method at R8

Fig.3 Average change of temperature, pile and soybean seed moisture content during drying time every
2 hours in dry season, 2018-2019

aaelu
U 2561

AMUTUSIAUasRudIipsiugTadlad 60 AiulieIsses R7.5 uay RS fiA1 76.5 % waz

74.1 % WarAANLNZ9NANNHNTANNTUSUAUVDIUAR A1 26.8 1AL 24.4 % AIUEIFU Liloan

& aa & v & ) & A & A PN
AIMUBURNTNNITNID ?\]BL‘VIU"L@'J'W’YJ']N%L!“ZJ@QWUO'JL‘Via@\ﬁ/l AULNYITLYL R7.5 ey S¥8y R8 v1an

Y v

ANUTULALTTININAAAINUTUNTINULAIBINATLAT P91 36.6 kA 34.4 % TILAIRININNITAN



10

AMUTUTAEIAAIN (48.3 kA 47.0 %) N9iilo991n15IANNanANNTUNS I ULAID1ngTnalnnng

[

aurugungilulsasouliogluszauivasndesewaniug (liiu 40 °C) iliaunsaanauauls

a1 [y

Andinisaintaeainnin luvagianuduvesudaiunzeanainilndalndidssiulunnnssuis
waIINUIALAzUTUURENNEATLS WUI1 Aun wdaiugiumdeadialiuandeiuluynnssuis
fin1u90n 95-96 % AIULTITT 76-78 % TTIUNAARRAzINEAEY 80.8-85.0 % Uay 15.0-19.2 %

AU (Fig. 4 waz 6)

U 2562

ANTWETUAUTEIRU AL Tasln 60 MAUNIsEEE RT.5 waz RS A1 68.3 % uaz

(% '
=

66.0 % wazllanunzaananHnIAMUTUSUAUYDITAT 26.6 kay 18.0 % MUAIAU L1oanAILTY

ax o I & Y] = A & Ql' &
G’]’]@Jﬂiilﬂﬁ"ﬂgLﬁuvlﬂ']']ﬂ']qﬂisﬁueﬂaﬁmuaﬁL‘Viaa\ﬁ/lLﬂULﬂEJ'JiSEJ% R7.5 ey 3¢9y R8 Vla@ﬂ']']llsﬂ‘UI@U

(% '
v a1 o

1S9RNNAAANUTUNTINULAIDIANGTAT §191 40.5 hay 39.7 % TIAAIRININNITAAAINUTULAY
| = o a & 2 A a v ) aa
a1aanuAgIiul 2561 TurueNnnudureaudaiungeananiniialnddeaiulunnnssuds
o o 2 o ¢ ' & o & o a | | 'y} ac
MaeIINUIAkarUTUUTIEaN I NLAATLES WuI1 AumNaRTugwdeliAliwansneiulunnngsais
1A211990 88-90 % AMULTILTI 79-82 % F1UIULLAAALAZLLAALEY 78.0-79.8 % WAz 20.2-22.0 %

AU (Fig. 5 waz 6)

dyUsaunanu U 2561-2562
ANUTUEUAUVDIAUAIME DIMAZILAANINERMAINISINUAEY isgey R7.5 SA1d9n317

S22 RS 1I9YIIN1TaNANUTUAUA AN DININNTTUAT ANNTUVRIR U WNADITAULAEISZEE RT.5

'
[ I o

LALIEeY RS NanANUTUlnglSIAINaAANUTUNEIULAIDINASTAININIINITAAANUTULASAIAAIN

[y

Matiilloannlssminananudundinuiaeifindiinalnnisaivaugamgilulsaseulieglusedun

Uasadesawaniug (ldifu 40 °0) vinliauisaanainuulafniinisainlagainnin Tuvusi

a1 Y

& <& a v LY ad (Y LY [
ﬂ'ﬂll“UUSUENLlIaGWILLﬂS@E]ﬂ%WﬂE:]ﬂSJﬂ’]IﬂaLﬂﬂﬂﬂﬂiunﬂﬂiimﬁﬁ ‘Viaﬁ’ﬂ'm'lnﬂLLﬁS‘UﬁUU?QﬁﬂWWLNﬁ@WU

2Na

WU AunaANugALrdedialiuansneiy



11

Moisture content (96)
W =3 8 =)
(=] (=]

[:*
(=}

(=}
!

-
o
L

[=]
!

solar green drying plant

R7.5

open-sundrying

solar green drying plant

R&

open-sundrying

# field MC
# After drying (plant)
s After drying (seed)

* After processing

F-test (after drying, plant mc) = *

(a)

F-test (after drying, seed mc) = ns  F-test (after processing) = *

Preliminary field MC in dry season R7.5 = 76.5 % (soybean plant), 26.8 % (soybean seed)

R8 =74.1 % (soybean plant), 24.4 % (soybean seed)

100

Germination (%)

95

90 -
80
70 4
60 -
50 -+
40 -+
30 7
20 -+
10 A

%
.
.
.

R8

# open-sundrying

% solar green drying plant

Vigor (%)

100

# open-sundrying

2 solar green drying plant

F-test (seed germination) = ns

F-test (seed germination) = ns

(b)

Fig.4 Soybean plant and seed moisture content change in different harvesting stages and dry-

ing method (a), percentage of seed germination and vigor (b) in rainy season, 2018
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13. AMANUIN

Table 1 Cost of constructing a unit of green solar drying plant for soybean at Chiang Mai

Field Crop Research Center during 2018-2019

Detail unit cost (Baht)
1.Construction materials 60,000-80,000
2.Income ;seed(kg)x price x 18,000 (300 kg. x 30 baht x 2 times)
time
3.Seed production cost 5,500 (2,750 baht x 2 times)
4.Benefit 12,500 (6,250 baht x 2 times)
5.The payback time 4.8-6.4 years

*Average seed yield = 300 kg/rai, seed price = 30 baht/kg (data from Sanpatong seed grower groups)
Average seed production cost (data from Sanpatong seed grower groups) = 2,750 baht/rai

Seed production time = 2 times (dry and rainy seasons)

1. Green solar drying plant parabolic shape

1.1 size length x width x height = 4.0x3.4x2.5 meters

1.2 other tools; 6 inches fan = 10 12 volts solar cell = 1
Data logger =1 Relative humidity measure
Drying tray area =7.5 x 4 meters Hygrometer = 1

Temperature control circuit board = 1 (max./min. temp. = 39- 40 °C/20 °C)
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2. Aluminum tray

2.1 size; length x width x height = 4.5x2.0x0.1 meters




