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PREFACE

'Io coricc* thc unbalancc of madc bctwecn Illalland and Jap'm, it was planncd to -
prowdc ¢echnical coapcr'}tlon with a view towartl dcvelopmg the primary ploclucts in [lnll'md
and this’ poss1b1|1ty was exploncd by several subscqucnt sutveys, As a part of this program, the
project for cooperation i the- dcvclopmcnt of soybcms in Tlmlmd was put into pmctlcc o
Apnl 1970. : o : . _ ' -
In the beginning, thrcc' _].apancs'e cxpcx‘ts specializing in m:u‘kcting, cultivatibn aﬁd
plant breeding were sent to Thaitand to carry out a fact-finding survey on the cultivation and
marketing of soybeans and to conduct experiments on their cultivation and breeding. Subse-
quently, the cooperative cffort on the right track, it was decided to give priority to plant breed-
ing, concentrating cfforts prmmnly on the biceding of new varieties of soybeans. " In April
1976, it was concluded that the objectives of this project had been gencrally fulfilled since the
teclinical st'md'uds of the Thai staff had been upgraded to a level whete thcy could carry on the
project by’ thcmsclvcs cand smcc A hew variety of soybean, an achicvement of the cooperative
project, had been dcvclopcd to a-point where it could be registered as such, it was deeided to
terminate. the project.

During this’ tlmc nine ]1pmcsc experts had been dispatched to Thailand,  Also
¥130,000,000 worth of equipment. distributed over the six-years project period, was given to
Thailand, Two or three members.of the Thai staff for this project had been sent to agricultural
experiment stations in Japan for 6 to 9 months cach year to undergo training in the breeding of
soybeans, These trainces totaled 12 during the project. It was decided that the offering of
cquipment and the acceptance of teainees for fiscal 1976, which had not been carried out due to
a delay in elerical prOccﬂure, would be conducted later, and a schedule has been made to accept
four trainees in fiscal 1976.

Meanwhile, there was a large increase in the production of soybeans in Thailand,
The output which stood at about 40,000 tons at the outset of the cooperative project, exceeded
200,000 tons at the end of _thc_cnopcmtivc } oject, The cooperative activity during this period
was classified in detailed reports prepared by each expert. In this general report, an attempt will
be made to summarize the circumstances leading to this cooperative project and its achicvemenes
and at the same time recommend a policy that should bc_cstablisllcd for plant breeding in case
Thailand intends to breed soybeans in the future. Also, we want to point out the problems to
the Thailand and Japancse partics concerned on which attention should be focused in the fucure
for. reference or. the basis of the expericnces and introspections gained from the soybean breeding
experiments carvied out in Thailand.

This general report gives the background for this soybcan development cooperative
project, substance of the cooperation as well as the achievements of surveys and rescavch with
special reference to the substance of the breeding project on which the cooperative efforts



" weie concentrated, polu,y for brccdmg mcthods, probfcms 'm(I rccommcndatrons on the. brecdmg _
of soybeans i Thaitand, . - ' '

On the occasion of the sermination of thc, six- )rc:u prt)jcct for cooperation in the
development of soybeans v “Thailand, we wish to present this gcncra[ repoit with our dccpcst
gratitude to the Thai and Japanese partics. concuncd for the coopemtion rendered fo us dmmg
the course of exccution of this coopemtwc project.  Any-criticism_on this’ gcnclal report would
- be greatly 1ppreaated and we would be exyremely plcascd il this mpmt servs as 4 rcfcrcnce. We
would also be very happy if this repou; could be used by parties concerned with pl‘O_]CCtS for the

dcvclopnu.nt of soybems to'step up | the productmn of soyhcans in '{ halland

December 1976 ]apar_lcsc experts dispatched for the praject. for
' ' cooperation in soybean development in Thailand

Shoshin Konno
Hm’ulii_ko Seto
Hlisashi Yarimizu
Takashi Sanbuichi
Kijiro Kokubun
Yoshimitsu Tanimnura
Koji Hashimoto
Koichi Sasaki
Masataka Saito
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" CHAPTER 1. CIRCUMSTANCES LEADING TO TECHNICAL, COOPERATION

1. B:’lckgrouud'and_Stm‘t ochélillical Cooperation

As of 1967 tmdc betiween Tlmland and - Jf;pan had bcon mclmsmg yc'u after
year, but Japan 1cglstcicd an excess of cxports over imports ag indicated in Table 1-1. For this
" reason, -the Govcrnment of Th'n]'md had rcp(:'ntully called for Japan to boost thc pmchasc of
_primaiy. products. in. response to. this request, Japan expressed its readiness to offer technical
cooperation in relation to the production and importation of primary products. Japan sent the

first survey mission in February 1968 and the second survey mission in Mareh of the same year
to ncgotntc with related officials of the Government of Thailand. and catiy out an on-the-spot
survey.  The - primary products on - which the survey was conducted were feed crops, such
as maize, sorghum and cassava; oil crops, such as castor bean, cotton sced, soybean and sea-

same; kenaf, tobacco and substitute orops of tubber.

Table'1-1. Trade between Japan and Thailand

(3 1,000}
Year hmport B xpmt Balance Ratio
1960 117,666 72,306 + 45,360 1 6:1
1961 133,868 78,314 + 55,564 171
1962 148,548 71,673 + 76,875 2.1:1
1963 181,000 90,719 + 90,281 2.0:1
1964 213,275 130,605 + 82,670 1.6:1
1965 219,148 30,780 + 88,368 1.7:1
1966 300,838 153,225 +147,613 2.0:1

1967 340,991 160,039 +180,952 2.1:1

The following is what the survey mission pointed out in relation to soybeans. In
‘Thailand, soybeans should be developed in an aggressive manner as a crop succeeding maize and
sorghum and mixing with chem. It would be increasingly possible to cultivate soybeans in the
dry scason upon completion of an irrigation project. As things then stood, the output of soy-
beans in Thailand stood at about 10,000 tons. The soybeans produced in Fhailand were small
in sced size, not uniform in shape and poor in quality. It was pointed out, therefore, that there

would be a need to introduce and select the optitmum varicties and step up physiological and

1-



ecological studies on soybeans under the tropical conditions. The survey mission decided to
, maize, sorghum and tobacco as the subject items of a project
of primary products. At the same time, they compiled a

d their concept about the execution of technieal

designate kenaf, oil seeds, cassava
for cooperation in the development
repoit on the problems posed for cach item an
coopetation, preseated it to the Thai side and obtained its concurrence,

Of the oil sceds, another survey mission was sent to Thailand in January 1969 in
relation to cooperation in the development of soybeans, ‘The production and macketing of
soybeans in Thailand were extensively swiveyed, and a field cultivation experiment was con-
ducted with soybean vavieties and root nodule bacterta brought in from Japan. Asaresule, the
survey mission to realize that the soybeans in Thailand were a minor crop, their cultivation
measured about 50,000 hectaves, their output stood only about 40,000 tons and they are small
in seed size and incoasistent in shape, that most of the output was consumed at home with the
exports standing only at about 10-20%, and that although there wese many problems that had
yet to be solved for a boost in ptoduction and expor*, the development of soybeans in Thailand
was promosing. To step up the production of soybeans, it was considered necessary to (1) wtro-
duce varieties from many countries to select suitable varieties for actual cultivation and biced
excellent and highly yielding vasieties by wneans of hybridization in the future; (2) grasp the
optimal planting scason for cach arca and the charactevistics and local adaptability of varictics
with cxperiments on the growing behavior; (3) cary out tesearch for.the maintenance of seed
viability and strcamline storage facilities; (4) conduct experiments on soil moisture, fertitizer
application and maintenance of ample leaf area assaciated with an Emprovement of the cultiva-
tion method; (5) survey and study the setting of root nodales in northeast Thailand; and (6}
conduct ccological studics on major insect pest, such as feaf roller, leaf catapillar, stem miner and
bean bug including stored grain insect, and cairy out experiments on theiv control method.
Also suggested was the possibility of increasing the production and export in a stable manner
with a lower praduction cost by means of (1) breeding of excelient and highly yielding varicties
and improvement of the cultivation method, (2) mechanization of agriculiure, (3) improvement
and stecamlbining of the marketing, and (4} establishment of support prices for products.

In April 1970, three Japanese experts specializing cultivation, breeding and market-
ing were dispatched to ‘Thailand to - cooperate in the development of soybeans, thus marking
the initiation of substantial cooperation (Table 1-2).

2. Overall Aspeet of Cooperation

Thg Japanese experts, stationing in Bangkok in the initial phase, visited experiment
stations, related agencies and farm hoascholds, wherever necessary, to carty out surveys and
experiments. I view of the increasing gravity of the experiments, they latec moved ro Chiengmai
to station at the Mae Jo Agricultural Experiment Station for subsequent cooperation. Wit‘\ the
activity of cooperation making progress, the problems posed for the cooperation, priority targets
of techuical conperation and field of cooperation were clarified, main efforts were concentrated

A



on the breeding of soybeans, and related cxperts were sent (Table 1-3).

Table 1-2. The Japanese survey mission for the development of agricultural products

Dispatched time

1968
feb, 19 - 28
1968
Mar, 25 -
April 31
1969
Jan. 21 -
Mar. 31

in Thailand

Personuel organization

Leader Motonaga Ohta (Excentive Director, Oversea Techniecal Cooperation Agency {OTCA))
Member Yoshio Matsobara (Chief, Primary Products Development Cooperation Office, OTCA}

Member Mutsuo hwanoto {Assistant Chicf, Div. Agricultare & Fisliery, International Trade &
Industry (MITT))

Member Haruhiko Seto (Div. Economic Caoperation Policy, Internat’l Trade Improvement
Bureau, MITTH

Leader Motonaga Ohto {LExccuiive Divector, OTCA}

Member Yoshio Matsubara (Chief, Primary Praducts Development Cooperation Office, OTCA)
Member Shigeo Hacada (Dircctor, Miyazaki Prefectural Agr. Bxp. Sta.)

Member Takashi Sato {l’r‘nﬂ:ssor. Faculty of Agriculture, Kobe Univ, )

Member Fumio Uryu {Agriculaual Chemist, The Japan Soybean Association)

Merber Tatsiiro Takahashi (Dircctor, Utsunamiya ‘Fabacco Exp. Sta. Japan Monopoly Corpo-
ration)

Member Takahiva Sawaki (Deputy Manager, Industrial Textile Departmient, Marubeni-Hda Co.,
Led.)

‘Member Shigeaki Chiba (Peputy Dircctor, Rescarch and Development Div. Yoshihara Ol Mill

Lid.}
Member Tadayoshi Fujita (Technical Officer, Chemical Festilizer Div., MI'TT)
Member Koichi Nonaka (Current Affair Div,, The Institute of Asian Ecanomic Affairs}

Member Fsuguo Yashima (Primary rroducts Development Caoperation Office, OTCA)
Leader Yoshico Furutani {Chief, Land Utilization Div., Shikoku Nat] Agr. Exp. Sta.)*?

Member Haruhiko Seto (Div. Economic Cooperation Policy, Internat’l Trade Impyovement
Burcau, MITI)

Member Shoshin Konno {Senior Researcher, Dep. Physiology & Geneties Nav'l Institute of
Agricultural Sciences)

Member Kazuo Kegasawa (Chief, Laboratory of Upland Inscci Pesi, Upland Fanming Div,,
Hokkaido Nat’l Agr. Exp. Sta.}

* 1 TFeb. 19 - Mar, 25, % Jan, 21 - Feb. 19,

3.



Table 1-3, Japanese experts have been engaged in the project.

Fictds Names

Breeding
‘Fokashi Sanbuichi
(Hokkaido Pref. Tokachi Agr.
Exp, Sta)-
Kijiro K()k_lﬂ)lm ]
{Pohoku Navh Age, Exp, Sta)

Y ashimitsu Taninara
{ttokkaido Pred. Centeal Apr.
Exp. Sta.)

Koji tHashimoto
{Hokkaido Nat't Agr. Bxp. Sta.)

Koichi Sasaki _
(Hokkaido Pref. ‘Fokachi Agr.
Exp. Sta.)

Masataka Saito
(ttokkaido Pref, Central Agr.
Lxp. Sta.)

Agronony
Hisashi Yarimizu
{Otta Pref. Apr. Exp. Sta.)

Shoshin Konno
{Nat’{ Inst. Agr. Seil)

Murketing
“Haruhiko Sete
{Int'l 'Trade fmpr. Bureau

Expeuses for Japanese experts
(Uniti thousand yon)

S - Voms - .. —
om0 [ 071 | o [ aons | oz | vons s
M'ri'); ‘TS# o ﬁ!gia.y i9
May o | {Mays
_]m.};:i'b‘ ~Tuvnc 19
I’cb.?g— _A_;;l_'. 24
jan.—l‘rnm—‘]an. to
June l—‘july 3
Apr 27| TApr 26
Apr. 27 July & Dec. 23
May 11 Sept. | Apr, 30
spr. 27T T [Apr. 26
s e e I I A
l(?,()SE- 9,?8f7 _13',036 8,943 216‘9 14,027 L




“Table I-4. Donated machinery and equipments

Year . Major machinery and equipments

1969 Truck (1620, .350) 2. Jeep (J20D, J30D) 2.
Soybean sceds (Bonminori} 3 t. A sel of oil analyzing

equipment. Grain moisture tester 3. ete,

1970 Tractor (L350) 6, (5511) 3. Sced drying machine
{virtical type) 2, (holizontal type) 7. Truck (1t} 5,
{6 t) 2. Station v:vagou 2. Thresher (large} 7,
(medium) 2, (sniall} 2. Sprayer. ‘I'vencher (14 HP).
Seed cleaner. Peanut cleaner, Water pumping set 2,

ctc,

1971 Tractor (mI-185). Seed driller. Disk plow.

Planter 4. Tension meter 20. ete.
1973 Jeep {J34). Station wagon {AT12VS}). Truck (1-12014S) 2.
Blectric balance 2. Theesher (small) 4,

Soybean harvester 3. ete,

1974 Sprinkler set 10. Submersible smorter pump.

Value (Yi ,Oﬂb)

34,222

44,742

5,570

7,153

13,661

Vacoum packing machine. Hygro & thenmo recoder (EHT-176).

$SB Radio cquipment (85 16B) 1, (S 15A) 2.
Electronic ricopy. Air conditi ser for seed storage.

elc.

1975 Truck (BMAG1-F) 2. Vacuum packing machine.
‘Low temperature thermostat., Hand tractor 2,

Sced counter 3. ctc.

1976 Sprinkler set 3, Work tools and c;:luipmcm 1.

7,509
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Simultanaously with thc dispatch of. e experts, trucks, tractors and various eX-
pcrlmcntal cqmpment were offered,” In the initial phasc of the cooperation, ¥70,000 000 worth
of equipment was offered to faclhmtc the effective start of the cooperative activity. The offering

of equipment was continued. In-the end about ¥130,000,000 wotth of equipment had been
offered to contribute. greatly to the upgmdmg of the standards of. cxpcnmcnt andd research
facilitics in Thailand {Table I-4). _
' - ‘Starting in 1971, two or three mcmbcns sclcctcd fiom the Thai staffcng1gul in the
-~ project for the development ‘of soybeans in Thailand were sent to Japan six or wine months
- every year to train themselves pumauly it the breeding ofsoybcms {Table [-5). '
The pariod of cooperation i this project was initially see a¢ five years; but it was
made longer due to a delay in the dispatch of expests.. The period of cooperation was further
postponed fater to some extent ‘with consideration given to the progress of the cooperation.
In 1976, it was concluded that the purposes of the cooperation project were generally fulfilled,
because the rescarch and technical standards of the Thai colleaguies had been developed to
point where they could carry ‘on the projeet by themselves, and because the time had coine
when “SJ-47, 11 h'ulancl s fiest hybridized soybean varicty, coulc be iegistered. It was decided,
therefore, to terminate the cooperation in the form of a dispatch of experts as of the end of
April 1976. i respect ‘of the offering of cquipmeiit and the acceptance of trainces for fiscal
1976, however, it was decided to carry them out aftei the teymination of the cooperation pro-
jeet, as they had not been accomplished duc to a delay in clerical procedure.

In the meantime, the soybean production in Thailand greatly increased. Statistics

in 1974 indicate chat the cultvition measured about 160,000 hectares and the production stood

at about 190,000 tans. The production later continued to rise.
3, Achievemeunts of Circuit Guidance and Survey

Since the initiation of this soybean development cooperation project, a cireuit
guidance and survey team had been sent five times to provide guidance for technical
and managemental improvement in association with the development of soybeans. The period
of dispatch of these circuit guidance and swrvey reams and thcn organization are shown in
".‘1ble 1-6.

In August 1971 after a lapsc of onc-and-a-half years from the initiation of coopera-
tion in the devclopment of soybeans, the first circuit guidance and survey mission was dis-
patched. In those days, emphasis was put on clarification of the dircction of cooperation in
research and familiarization with the future policy of the Government of Thailand. It was at
that time that the Government of Thailand was about to implement the third five-year program
(1972-76) for a boost in the production of soybeans, and suggestions were made about the

" concept of a Soybean Research Center, which would be staffed by experts in various fields and
work out an ideal system of technical cooperation.

‘The second guidance and survey mission was sent in Mqrch 1973, At that time, it

-7-



Table 1-6. The circuit gaidance and swvey team for thc'sciybcan development project

l’clsonncf Orguumnc»u

D]spatc]md tlmc

1971 |
Aung. 15 -Sept. 4 Leader Kaoru Ozaki {Chief, Upland Farming Div,, Kyusliu Nac'l Age. Lixp. Sta.)

Member {Breeding) ' : .
Masataka Saito {Chief, 15t Lab. Lepunies, Hokkaido Iref. Tokachi Agr. Exp. Sta.)

Membey {Pathology & Hatomology) :
Tsutomu Hasegawa {(Chief, 2nd FLab. Entomology, Esvironment Div., Tolicku

Nat'} Agr. Bxp. Sta.}

Member (Linison Officer)
Sinya Masuda (Primary Products Development Cooperation Office, OTCA)

1973
Mar. 28 - Apr. 10 Leader Ran’ichi Murakami (Chief, Div. Genetics, Dep. Physiology & Genetics, Nat'l lust.

“Agr. Seil)

Member (Agronomy}
Masashi Yamamoto (Chief, 3rd Lab. Upland Crops, 1st Crop Div,, Hokkaide Nat'l

Agr. Bxp. Sta.}

Mewber {(Brveeding)
Shigeo Matsumato (Chief, 3ed Lab., 2ud Agronomy Div,, Tohoku Nat’l Agr' pr

Sta.)

Member (Planning & Liaison Officer)
Tsuguo Vashiora (Primnary Prod, Dev, Office, OTCA)
1973
May 25-Jun. 24 Leader Shoshin Konno {Chiel, 2nd T.ab. Upland Crops, 2} Div. Physiology, Dep. Physio-
logy & Genetics, Nac'l Inst. Age. Sci.)
1975
Mar. 19- Apr. 4 Leader  Shiro Okabe {Dep. Physiology & Genetics, Nat'l inst. Agr, Sei.)

Member (Researeh Planning)
Shoshin Konno (Chicl, Znd Lab. Upland Crops, 2nd Div, P!inlology, Dep. Physio-
logy & Genetics, MNat’l Inst. Agr, Sci.)

Member (Coordination & Planning)
Hivoshi Takasawa (int'l Coaperation Scction, Div. General Affairs, Agr. For. &
Fisheries Res. Council Secretariat, Min. Apr. & Forest.)

Member (Tiaison Officer)
Minco Kawabe {Agr. Develop. Cooper. Dep., JICA)
1976 ' .
Feb. 19-Mar. 4 Leader (Bntomology)
: Takashi Kobayashi (Chicf, 1st Lab. Entomology, Environmient Div., Tohoku Nat'l
Agr. Exp. Sta.}

© Member (Brecding)
Takashi Sanbuichi {Rescarch Staff, 1st Lab. Legumes, Hokkaido Pref. 'Iochfn
Agr. Exp. Sta.}

Mcmbel {Coordination & Pl'mnmg}
: Teruhide Fujita (Agr. Develop. (‘oopcr Dep., JICA)

Member {Lisison Officer)
Ken Kinoshita (Agr Dchlop Cool,cr Dcp.,_]lCA)
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wis decided to confine the cooperation project to technical cooperation, primarily in breeding,
for the time being and 'li_m'iit' cooperation in cultivation to experiments on sced production, so
that a research program could be worked out to assure certain achievements in about two years
{five years in total) and this program could be postponed for another year, wherever necessary.
The concrete measures to step up the experiments and to work for better mutual commuanication
were pointed out, _

Initially, no record of discussion {R,D.) was prepared for this cooperation at the
time of its initiation, so that thete arose many inconvenicnces in the promotion of this project.
Even though some span of time had lapsed since its initiation, it became necessary to explore the
possibility of preparing a record of discussion and find substantial solutions to the problems the
scttlement of which had been somewhat delayed. In view of this necessity, Konno, who was
scheduled to be assigned to the next team of experts, was dispatched in May 1973 for circuit
guidance and survey. Both Thai and Japanese sides saw it necessary to prepare a record of dis-
cussion for an efficient implementation ¢ the cooperation in the futere, It happened that the
Government of Thailand filed the Jap.u ese Government with a requese for assistance in the
establishment of a Legume Center ane there arose the possibility of the cooperation project
being merged into the Legume Center project, so much so  that the call for the preparation of a
record of discussion tapered off. In the end, it was decided that the cooperation be carried on
in the remaining period withount a record of discussion but with a negotiation each time a pro-
blem arose. The concept of a Legume Center was later transformed into that of a Soybean

Research Center, and a formal request was filed with the Japanese side for assistance,

[n March 1975, the fourth guidance and survey mission was dispatched to provide
necessary guidancc in prcpﬂration for the termination of the cooperation projcct and to cxch;mgc
views on the concept of establishing a Soybean Research Center. It was then decided to com-
plete the cooperation project by March 1977 to get everything accomplished by the time on
which agreement would be reached between both sides. With primary priovity given to the
exccution of a performance test, the seutlement of a procedure for the registration of new varie-
ties, measuves lor the propagation of sceds, and establishment of a basic pattern for the breeding
system were pointed out. In respect of the Soybean Rescarch Center, it was pointed out that
there were soine questions yet to be clarified oefore its realization, and the Thai side consented
to it. The survey mission proposed that a research project for the qualitative improvement of
soybean seed in Thailand be studied after its recurn.

The fifth guidance and suivey mission was sent in February 1976, Agreement was
veached between both countries on the decision to terminate the cooperation as of the end of
April 1976, while taking note of the facts that the abilities of the persons associated with the
project to develsp soybeans in Thailand had developed to a point where they eould run the
project by themselves, and that the registration of a new varicty was now possible under this
project. During the stay of this survcy.team, the Conference for Expanding the Use of Soybeans
was held in Thailand with the participation of about 230 delegates from 17 countrics of the

world,  Members of the survey mission and the Thai staff introduced the cooperation project

9.



ants visited the
the participarits inspected

in symposia and national reports. . On the last day of the Conference, particip
Mac Jo Agricultural Experiment Station. . With its data given to them,
the experiment conduicted on the ficld and highly rated out project..
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. CHAPTER 2. OUTLINE OF ACHIZYEMENTS OF SURVEYS AND RESEARCH

1. Survey on Marketing of Soybeans in Thailand (conducted in 1970 - 1972)
1) .~ Marketing Channels of Soybeans in Thailand

. _ The Mirketing cliannels of soybeans in Thailand are shown in. Fig{ [1-1. This figure. -

represents the results. of a survey conducted at Chiengmai, Sukhothai and Bangkok, strategic:

points for the marketing of soybeans. In arcas where the production is inconsistent or at times

when -there is a great increase in the production jn the future, some of the arcas may not coincide

with the pateerii of this figure and may become more complicated.’

Farmevrs

‘ .;,,; J \

-L(Toop r:Iti\;cgJ IViHagc Agents
g“.fim-——' -;—\ T\\

| > Small Dealers
el \

Big Dealers
Traditional Food
Manufacturers

yi

j

| Federation | l Yongs

\\\\ . _ Soygean Milk
T R Bottlers

A -\
lgil Crushers Lxporters

-

R SR \\ e
Wholesalers [Néod]c Mak;;l : Feed Asscmblers
, — B
Retailers [ ch_lor?l F{ctnilm's

Fig. 11-1. Schema of trade channels for Thai soybean
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Buyers in rural. communities. are those froim  rural 'I‘!lailgtld, some being partly
engaged in farm work and others being exclusively cng@gcd in buying, Whl;hevcr carcggry they
belong to, they arc men of business abitity and gain their credit v{_ith farmers, They purchase
an average 250 bags {about 30 tons) of soybeans from 30-60 farmers, Usually, they stock them
in their own storage for about three months and sell them to Chinese mérchants in local towns
when the terms get remunerative.  Buyers in villages offer funds and information about farm
prices to farmers and supply new seeds. ' '

The dealers are Chinese residents, buying soybeans from farmees to turn them over
to big dealers ot scll them for local consumption. Many of them cancurrenty operate farm
implement or genctal merchandisc stores, and some also purchase cotton and other crops.

Thiongh buyers in communitics and dealers, the big dealers ¢lose their full grip on
the buying of products in a faitly cxtensive arca. One big dealer js tied in with about 500 sub-
buyers and wo to fomr Yong, business connections in Bagkok. About 80% of yong are fixed
(ot each scason. Big dealers have a granary of more than 2,000 tons in capacity and sell soybeans
according to the price information supplied by Yong every day.

The word “Yoag” appears to imply “comission agent” in Chinese, but some of them
actually take on the character of something like a corvespondent. Located along the Songward
Road in Bangkok, their stores number wmore than 100, about 20 of them dealing in beans. They
have their own particular ade field to some extent, depending on the use and their related
production center.  Each Yong has 10-20 dealers as their clicats and distributes information
about the prices to 50-60 dealers,

Yong serves a pivot for producers and ultimate users including exporters and plays
an impottant vole in the distribution of upland crops and in the bidding of prices. Yong’s grana-
ries are not large in capacity, and their freight is often transferred to the warchouses of exporiers
divectly from dealers.

There are several influential oil mills (thice engaged in the extraction of solvents)
and about 40 smaller oif mills, About 20 firms are able to more than 15 tons of raw naterials a
day, and the total capacity of the oil mill facilities is estimated at more than 100,000 tons.
They are concentiated in Bangkok, Nonthaburi and Ayuthaya, using coconuts, peanuts, rice
bain, soybeans, cotton sceds and others as the materials,

The exporters have agents and clients abroad. ‘They purchase farm products through
Yong and export them, depending on the tone of business in foreign markets. More than 10
exporters deal in soybeans. The Thai soybeans are comparatively high in price and not stan-
dardized in quality, Being weak in international competition, they ave exported chielly ta
Malyasia, Singapore and Hongkong. ‘They arc used mainly for the production of food and
many of thew are of Saraburi's products, As the output of soybeans in Thailand is so small in
quantity that the exports sometimes soar the domestic prices.

| Fhus, the marketing network established by Chinese residents is efficient, and no
major. problems are posed. Some apprehension is entertained about the adverse effects caused
as a result of the excessive competition made by many smaller businesses on the Bangkok market,

-12-



In terms of distribution, some problems are presumably posed on the roads, vailways, cargo
bdoking terminals, rivers, port and harbor facilities and ather transport facilities, [t is surmisable, .
therefore, that their improvement would strerigthen the power to compete on international
markets and become a key to developmient and promotion at home, '

2)  Production Cost of Soybeans in Thailand (Surveyed in May through October 1971
and January through April 1972) '

A quéstionnaire survey was conducted on fatm houscholds in soybean producing
area through the good offices of agricultural schools, agricultural cooperatives and provincial
agricultural extension sevvice officials. '

The survey covered the area of cultivation, area of the land owned, average yicld,
selling price, transport method, settlement of accounts, work, expenditares classificd by material,
familial labor, Farmv implements owned, years of expesience, hopes and views of farmers on
production, etc., in respect of soybeans, maize, mungbeans and peanuts.

Table -1 shows the percentage of the cost required for production by crop and
area, total cost including the values of tabor offered by family members (Cost A), total cost
excluding the values of tabor offered by family members {Cost B), average yicld per rai (1 rai
= 0.16 ha.), sclling prices, gross and net incomes, cte. The percentage of the production cost
does not include the values of labor offered by family members and represenes what was aceually
spent in cash {Cost B),

- Of the items of expenditure, the plowing cost proved the largest of them all, which
was followed by the costs of harvesting, threshing and sceds. The fertileer and pesticide costs
were small.

The percentage of the plowing cost for soybeans in Phetchabun was low, not be-
cause the plowing cost was small but becausc other types of management practices were expen-
sive, Tor maize in Sawankhalok County, the harvesting and theeshing costs were extraordinarily
small, but there is no other choice but to ascribe it to dependence on family labor almost in
every instance. The percentage of pesiicides was high for mungbcan in terms of cost. The
harvesting cost was extremely high {or peanuts,

‘The carning rate classificd by crop and region is given in Table 11-2. When family
labor was included in terms of money, this table suggests that the carning rate for soybeans is
low. The carning rate is high for maize in Phetchabun, mungbeans in the north center and
peanuts in Phetcbabun.  When the cost of family labor is excluded, soybeans in Chicngmai in
the rainy scason registered the highest carning rate, in spite of the fact that the crop failed at
the time of the survey. Regional differentials are observed. tn Phetchabun, permanent workers
arc employed.’ If they are not landed agricultural workers, problems will be posed in terms of
rural community and possibly become a barrier to production. The proprictors get considerably
large earnings from single crops, so much so that they would presumably lose their interest

in mubtiple cropping due to che barriers existent in terms of labor and technolopy.
gy
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* which is followed by

the g.rcntcst number is associated with financing,

of the demands from farmeis, s . .
‘ Demands are also made about

fertilizer, posticides and excellent vaticties.
tractors; excellent sceds and reasonable sclling prices. o : L _
o F ' niddle men is registered by farmers engaged in
-who are followed by facimers of the Sawank-
of soybeans and maize and
rms of debts, The

The greatest ammount of debts o1
planting soybeans and mungbeans i Phetchabun,
halok ‘agricultural cooperative who are engaged in the cultivation

those in Phetchabun who are engaged in plantating maize and peanuts in te
and others are small in amount: The demands

debts of soybean producing farmers in Chiengimai
tlicse: farmers hope to clear themselves

for financing are stong, presumably  beeause _ .
from debis to middlemen, ‘The smaller the experience they have in cultivation, the greater the

debts; the greater the experience, the smaller the debts. 1t mighe be said that the calls for the

availability of financing institutions arc particulardy strong in newly reclimed areas.
' A survey of this nature will become more accurate as it is held one after another,

and it will become possible to analyze. production in terms of farm household management,

providing a retiable foundation for the formulation of an agricultural policy.
2. Surveys and Bxperiments on Soybean Cultivation in Fhailand

1) Weather Conditions

Table 11-3 indicates the temperature and precipitation at majov places in Thailand
{sce Fig. 11-2 for the locations). '

The temperatute is lowest in December and January but highest in April. The
rainy season falls in May through October and the dry scason in November through April. The
precipitation is greatest in September. There is practically no precipitation in the dry season with
the exception of sonth Thailand and the coast along the Gulf of Thailand in central Thailand.
The figutes given in the table are the mean values for the last 20 years. The difference berween
years is great, and the start of the rainy season differs, depending on the year.

Thaitand lies beeween lat, 5°30"and 21°, with Bangkok situated jn about 14° and
Chicngmai in 19°, The changes in day length in the year are shown in Fig, 11-3. The day lengtls
is 11 hours to t3 hours and 17 minutes in Chiengmai and 11 hours and 18 minutes to 12 howrs
and 56 minutes in Bangkok, indicating that it is by far shorter than in Japan.

. The cultivation of soybeans in Japan is carricd out in May through October when
the day length is long. 1n Thaitand, the cultivation is conducted not only in the rainy scason
but also in the dry scason of December through April, suggesting that soybeans are cultivated
in ‘Thaifand at shoreer day length and at higher tempecatures.

) F;;ct-findilig Survey on Cultivation
+ ‘Before start of experiments and research for the cultivation of soybeans in Thailand,
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Table [1-3, Climatological data for the pcricﬁd 1951 - 1970 at selected locations

Loeacion - Jan.  Peb,
Chiengnvai .~ .
‘Temp. {°C} Mean 21.1 230
Mean max. 29,1 32.2
Moan min. 134 139
Rainfall {mm) 2.8 8.4
Phitsanulok :
Temp. (CC)Mean .~ 247 26.9
Mean max. 31.7 338
o Meanmin, - 177 20,0
Rainfall {mm} 7.9 138
Lopburi
Femp. {OC) Mean 258 18.2
Mean max. 32.7 1.6
Mean nin. 19,0 - 21.9
Rainfall {inm} 11.2 160
Bangkok {Donnmang}
Tenmp. {°C) Mean 262 277
Mean max. 321 333
Mean min. 20.3 221
Rainfall {mm) 48 210
Sakhoniakhon
Temp, {°C) Mean 21,5 239
Mean max. 293 3.
" Mean min, 13.6 168
Rainfall (i} 7.0 152
Khonkaen
Temp, (°C} Mean 23.2 259
Mean max. 305 37
Mean ntin. 158 18.7
Rainfall (mm} 9.2 198
Nakhonratchasima
Temp, [PC) Mean 234 263
Mcan max. 309 335
Mean min. 160 192
Rainfall {mm) a6 2718
Chanthaburi
Temp. {2C) Mcan 25.8 208
Mecan max. 320 316
Mean min. 19.6 210
Rainfall {mm}) 133 50.1
Clivmphon
Temyp. (°C) Mean 249 260
Mean max. 20,7 30.9
Mean min, 20,1 211
Rajnfalf (mm) 1185 617
Songklhia
Temgy, {°C) Mean 26.8 271
Mean max. 295 30.2
Mean min. 239 239
Rainfall (mm} 141.3 38,6

tMar.

294 .-

36.0
22.7

318

30.1
36.4
23.8
62.0

29.2
34.7
23.8
35.7

271
33.7
20.5
480

28.8
35.6
219
3%.6

28.9
35.8
21.9
55.0

27.6
329
22.4
75.2

27.1
2.3
21.9
68.6

24.6
14
239
41.8

30.0
353
.8 248
170.9

30.0
4.6
25.3
178.0

-2
222.0

29.8
349
24.6
166.0

20.4
M8
239
177.4

28.1
324
239
362.2

28.3
3306
231

34.7 178.8

284 287
37 330
242 243

55.9 1309

28.8-
33.7

237

28,9
33.7
24,2
154.6

294
335
35.3
170.6

28.0
323
24.2
266.6

28.6
333
24,6
187.6

288
38
23.8
109.3

27.6
301
24.2
509.9

27.7
318
23.6
159.0

27.3
302
234
197.0

281
328 326
240 236

101.6 1206

28.4

281
2.2
24.0
170.1

28.7
32.5

250
239.3

27.6

354

T 239

287.9

28.1
32.1
24.0
176.%9

280
327
23.2
133.2

27.2
364
23.9
548.8

27.3
30.9
23.5
191.6

281
32.5
23.6
113.7

437.1 2149.0

Source : Climarological data of Thailand, 20 year period {1951 - 1970), Meteorological Department, Ministry
of Communications, Bangkok, Thailand,

‘Femperature of Chiengmai & Makhanratchasima: 1952 - 1970
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Sep. Oct. Nov. Dec Year Temark
569 262 243 207 258  18%4TN
309 307 300 286 318 9BOSV'R
92,8 215 186 148 197 31310m
257.8 133.8 309 15412613

28.2 281 268 247 280  16O50N
2.1 324 320 311 334 100°16'E
243 2238 215 185 226 4ddim
264.7 1406 219 6.5 13420

27.8 275 265 254 281 14948 N
3.6 316 315 315 334 100037E
139 236 24 190 229 13,00 m
279.3 1726 395 8313432

28,2 283 275 260 284 13955
32,6 316 311 309 329 100%30°E
24.8 240 238 211 239 12,20
329.1 2505 387 15.31523.9

271 262 241 217 - 261 17210'N
310 311 305 202 317 104%09'E
233 212 178 143 206 172.00m
2749 604 6.6 0.9 14657

2.6 267 252 231 27 16920°N
L5 3Ls 3100 30,1 327 102050°R
236 222 194 161 216 16463 m
277.6 957 114 1511928

274 264 247 230 270 14958’'N
318 307 300 29,7 328  102°07°R
230 222, 194 163 213 158.00m
2611 176.0 299 2.7 11909

270 2.2 2.5 256 210 12237
30.5 3td4 314 312 317 to20o7E
236 230 206 199 225 4,00 my
5782 3125 741 109 31530

272 268 259 248 268  10°27°N
31,0 305 295 29.1 311 99015k
235 231 222 204 225 2,89 m
164.8 3459 3325 1667 2075.8 :
275 273 267 266 276 07N
325 31 298 293 3id 100°37B
236 235 237 239 238 9.00m
12,6 305.0 5409
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it was considered important to familiarize with the actual state of soybean cultivation in Thai
land and clarify what problems are posed. Following the sutvey conducted by a survey tcam in
January through March 1969, another claborate survey was carried out on the soybean cultivat-

ing arcas in the rainy scason in 1970 and those in the reiny and dry scasons in 1971,
a. - Soybeans in Rainy Season, 1970

The results of an extensive survey on 24 provinges in the major soybean cultivation

areas arc as follows (Fig, 11-2):

i) In respece of damage by insects, the damage caused by stink bugs was
alarmingly widespread.. ‘The damage caused by podworms, aphids, leal rollers, stem
miners was considerably observed, Root knot nematodes ere also observed at some

places,

iij As regards damage by discases, the purple sced stain was considerably observed
in Sukhothai. The severe incidence of rust was observed at many places in Chicngmai
Province. The sporadic incidence of viral discases was observed at agricultural experiment
stations and on the ficlds of some farmers in Kanchanaburi,

iii) Concerning nodule bacteria, the setting of root nadules was not observed in
most places of northeast Thailand as reported in the past surveys, while the setting was
faitly good in some places. Bven in one and the same place, the differed, depending
on the variety. In central Thailand, no sctting was observed in some newly developed
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areas.

v} Under the conditions of high temperature and ljtﬂnidity(, it 1.s.ahfﬁcyi.§ to keep
of seeds till the planting season.of the following year; so that
actice for fammers to putchase sceds from seed dealers. In
ywin; there were places: where sceds were

the germinating capacity
it is made a general pr |
Chiengmai, Nakottiratchasima and Chatyapl | .
successfully stoted for use in cultivation in the following rainy. scason. In Sukhothai and

Chiengmai, thére were cases in which planting was done in September to obtrain

necessary seeds,

v} The éropping of “SB60™ ‘Packchong”, “Sansai® and other local va;‘ictics is done

in many cases, and the propagation of the improved varicties of “SJ-17 and *Sj-2” is

conducted,

vi) Planting is extensively done as it extends from May to September, In Sawank-
halok County of Sukhothai Province, a major producing center of soybeans for cropping
in the rainy scason, mostly, planting is done in May, and the intercropping of cotton is
later done of the cropping of mungbeans or black soybeans is carcied out after the
harvesting of the soybeans. In the-upland field atcas of Tak and Chicngmai, soybeans
are cultivated on the basis of only one crop a year: In the maize cropping areas in
Lopburi and other provinces, some farmers carty out planting in September as its
succeeding ceap, whereas planting is done in July as its succeeding crop by some farmers

in the peanut cropping arcas.

vii) There arc many cases of lodging for planting in May and June. Excessively
wide spacing was obscrved for planting in August and September, although the growth
was poor. In gencral, the number of sceds per hill is too many for planting. Tt exceeds
10, so that the plants are apt to lodge. Some farmers put off the planting period to avoid
an over luxuriant growth and possible rain damage in the harvesting time.

viil) Weeding is done only one time two or three weeks after planting in many cases,
Fertilizer application: is not done by farmers, and the average yield is small, standing at
155 kgfrai (97 kgf10 a in 1968).

b. Soybeans in Rainy Season, 1971 '

_ - A questionnaite survey was requested to be carried ont and an on-the spot survey con-
“ducted on quadrant sampling at several places in the provinces of Sukhothai and Chiengmai.

~{a) Sukhothai Province -
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i)} Situated in the north of ceniral. Thailand, this arca is- fertile, featuring an

alluvian and a thick cultivated soil layer,”

iiy The arca placed under the management of a farmers is large, averaging 41.7 rai
(about 6.7 ha). Soybeans ate cultivated in about 61%, cotton in 29% and maize in about

4% of the area,

fii) With regard to the soybean varictics, *SJ-1° constitutes the majority. In
addition, *S$J-2 is cultivated. In cither case, the mixing of ditferenc varicties was
fiequently observed. Besides, black soybeans are cultivated as the second crop in the
rainy scésou._ *SJ-1” tends to shatter, and it is understood that “SJ-1* is casy to separate
the sceds from the shalls by beating with a pole. ‘There will presumably be a change in

the demand of varieties, should threshing machines be ingroduced in the future,

iv) Sixty-three percent of the farm houscholds covered in the survey made it a
practice to grow seeds by themselves, In many cases, small-area cultivation is conducred
in September to obtain i seeds, From sced dealers, sceds are purchased at 3.9% /kg.

v} Cattle are frequently used for plowing, and about 16% sake use of tractors on
a rental basis. Fertilizer application is not done. Roughly in the middle of the growth of
soybeans, the intercropping of cotton is started, so that the row spacing is broad,
measuring about 120 cm. The distance between plants is 30-40 cm. Planting is done in
the carly peviod and middle of May. As the number of sceds per hill is large, lodging
frequenty takes place. There is a nced to re-cxamine the planting density and breed the

varictics resistant to lodging,

vi) Weeding is conducted at least once, it is rare that weeding is cartied out two or

three times, Only one time of weeding is insufficient, and lilling is presumably necessary.

vii) The accurrence of soybean rust was observed, but no big damage was infliceed.
The occurrence of stinkbugs is frequent and they come in various kinds, The farmers
who spray pesticides at least once accounted for 41% of those covered in the swrvey. 'This

measute alone, however, is not adequate for their control,

viii) The soybean plants in their maturity measure more than 80 cm in stem lengeh
and are large in size. They yicld exceeds 200 kgfrai {125 kg/10 a) in most instances,
being of a high standard. Hatvested soybeans are piled up in barns, When succeeding
cropping has generally come to an end, the plants are dried in the sun. They are beaten
with a pole for threshing, In some instances, thieshing is done by having cattle or a

tractor separate the soybeans. They are sometimes damaged by rain moisture when
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harvested plants are stored in stacks.
ix) Many fanmers sell soybeans to merchants immediately afted their thieshing
(October). The remains sell in November at the latest (2 8 /kg).

{b) Chiengmai Province

i) In Chicngmai Province, rainy season soybeans are culdivated on »thc upland
ficlds situated at the base of hills, and the soil is somewhat stetile. The area placed under
the management of farm houscholds averages 10 tai (1.6 ha), The planting area of
soybeans measures 1-5 rai (16-90 a). As for other crops, the planting of tobacco is

relatively popular,

ii) Most farmers provide the secds for the rainy season with soybeans hatvested
in the previous diy scason, while some Farmers use the sceds which were havested in the
diy scason of the preceding ycar and stored by themsclves. In case the seeds are
purchased {rom merchants the price is 2.2 ~ 3.2 B /kg. The “SJ-17 and *8J-2" varicties

are cultivated to the same extent.

iii) Plowing is manually done in many instances. MNo fertilizer application is
conducted, For June planting, the row space is 30 - 50 cm and the distance between

plants 25 - 40 em, Two to four plants are standing in a hill,

iv) Weeding is donc at least once. Some farmers carry out weeding two times, In

cases where weeding is done only one time, weeds grow rank.

v)  Soybcan wust is found frequent after the flowering season, and these ave many
places where a big decrease in yield is obscrved. Leaf rollers and aphids accur in great
numbers.  The occurrence of stinkbugs is veporeed from Hangdong,  The spraying of
pesticides is done by some farmers. '

vi}) For hatvesting, sickles are wsed and threshing is done with poles.  Grain
selection is done by rolling around soybeans in a basket. The yield is small at many
places due ta the infection of soybean rust, The yield stood at 70 - 133 kgfrai (44-83
kg/10 a) in the quadrant sampling and 36-203 kg/rai (22.5-127 kg/10-a) in the farmer
ingerview. The sced yield by many farmers does not reach 100 kg/rai (62.5 kg/10 a) of
seed yield. o ‘

S vid) Geue_r';tlly, cheve arc many cases in which the seeds produced in this area
during the rainy season are sold as seeds to be grown in the following scason. The seeds
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“ate transacted at relatively higl prices, averaging 2.6 ¥ fkg.
c. ESoybeaits in Dry Season, 1971

‘The main dry-scason soybean producing center is Chiengmai Province, and these
soybeans aie cultivated on the paddy ficlds with well maintained irvigation facilities. 1In the
counties (amptir) of Macrim, Mactaeng, Sansai and Sanpatong, a questionnaire survey was asked

to be conducted and an on-the-spot quadrant ssmpling survey carried out.

i) The area pIaCC(! under the management of a farm houschold averages 17 rai
(2.72 ha). The paddy ficld owned by a farm houschold averages roughly 10 rai (1.6 ha),
of which the cultivation of soybeans averages 6.6 rai (1.06 ha). Other crops include,

tobacco, peanuts and gatlics.

i} . In regard to the varlety, *$J-2 constitutes the majority. Seeds are purchased

from merchants in many cases at 2.5 - 5 B /kg.

i) The ficlds are flooded without plowing, After the water has percolated the
underground, holes are made at the place of rice stubbles with a stick for planting. In
some cases, planting is done without making holes, and the seeds are not covered up with
soil, Most farmers, are using, dricd barn yard manure made of droppings of cattle, pigs
and chickens to cover the planted sceds. Some farmers mix rice straw ash with barnyard

manur for the coverings and only a few farmers apply chemical fertilizer,

iv) Planting is done in the carly period and middle of January. The planting
density of soybeans is tied in with that of rice. The row spacing is 25-42 cm and the
distance between plants 25-36 o, one hill consisting of two to five plants,

v} The soil is clayey. Most farmers do not carry out cither weeding or intertillage,
because it is difficult to conduct. The growth is poor due to the rankness of weeds, so a
high seed yield cannot be expected. There scems to be a need to work out compreheansive

measures, including the selection of herbicides.

vi) There is no precipitation at all during the cultivation period, so that ditches,
about 30 ecm in width, arc dug in and around paddy fields, which will be fully flooded
with water poured into them two or thiee times 2 month. Soybeans suffer from a
reptition of excessive moisture and dryness. Irrigation is not carried out after the middle
of the ripening period. 'There is a need to narrow the interval between irrigations and

postpone the time to stop che irrigation,
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vii) No significant insect damage was observed, ‘The frequent occurience of leaf
rollers, aphids and stinkbugs is observed, and the spraying of pesticides is done in some
places, There is a need to survey scasonal prevalence of insects and discascs by region

throughont the year,

viit) Fot harvesting, sickles ar¢ used and threshing is done with poles, The yield
stands at 125-200 kgfrai (78-125 kgf10 a). Grain sclection is done by rolling around
soybeans in a basket in many instanecs and pat on sale, The price is roughly 2.2 B/kg.
Yor a raise in seed yield, it scems to be important to make plants grow vigorously for

soybeans in the dry ‘season,
3)  Studies for Maintenance of Viability of Seeds

The temperature and humidity of Thailand are so high that the lowering of the
germinating capacity of sceds in storage is serious, thus hindering the maintenance of sceds for
wsc in the next season. Studies were conducted on this problem with the belief that it would be
important to ecstablish a mecthod of maintaining the viability of sceds so as to assure the
availability of large quantities of exceltent secds in the future,

The seeds of 22 varieties of Thailand, Japan, Taiwan and the United States harvested
at the Mae Jo Agricultural Experiment Station in the cainy season of 1970 and in the dry season
of 1971 were vsed it conducting a survey on varictal differences in the maintenance of the germi-

“nating capacity and also on the seed storing method, and the following points were clarified:

i) *SB 60’ is the varicty the germinating capacity of which hardly reduces and
scems to be usable as the parent for hybridization.

i) The drop in the germination percentage under natural conditions seems to be
related mainly to the increase in water content of the sceds under the influence of
humidity,

(iil)  Under the natwral conditions given to Thailand; it would be possible to
raintain a high germination percentage over a period of more than 10 smonths by setting
the water content of the sceds at 5-6%, enclosing the seeds in plastic bags without being
explosed to the open air and storing them indoors,

v} B he water content of the sceds may be casily and certainly lowered with a
heated atr dryer,



4)  Experiments on Cultivation Methods -
a, Planting Time

The soybean is a crop which is sensitive to day length and temperature, so that a

survey was conducted on the planting time to check growth reactions with a shift in the culti-
vation time under the natural conditions of Thailand, clarify the optimum cultivation tlme

for soybeans and secure data on the incor proatlon of soybeans in a crop rotation system,

At the Mac Jo Agricultaral Experiment Station, *S]-2* was planted five times in
every 15 days from December 16, 1970, to February 14, 1971, and “SJ-2* was planted five times
in every 15 days from December 16, 1970, to February 14, 1971, and *Sj-1° and ‘Sf-2" were
planted six times at an interval of half a month from June 1, 1971, to August 15, 1971 to
observe their growth and yicld. The following findings were obtained (Tables 114, 5 and 6).

i) When the seeds were planted in December through February for cropping in
the dry scason, the more belated the planting time, the longer the number of days to
flowering, but the ripening period was greatly reduced and the growing period was
shortened.  The fact that although long-day conditions were created for planting at a
later time, the short ripening period was associated with high temperature and dryness,

ii) The growth conditions were better for planting at a later time, but the plant

growth scemed to have been retarded by dryness.

iii) The sced yicld was great {or planting on December 31 January 15 (the second
and third plantings}. The sced yicld was also big for planting on December 16 {the first
planting), If cthe soil moisture content was sufficient, the results would be different even

tor planting at a later time.

iv) In the case of planting in June through August for cropping in the rainy season,
the more belated the planting time, the shorter the number of days to flowering and
ripening for *SJ-17, In the case of *$J-27, however, the number of days was not so much
influenced to flowering, but the ripening period was shortened by a great margin and then

the growing period was shortened.

v} The tendency was also was noted that the more belated the planting, the

smaller the growth.

vi) Soybecan rust occutred extensively, Partictlarly, the plants planted on June
15 through July 15 (2nd-4th-plantings) were damaged seriously, reducing their seed size
and yield. Conscquently, no studies were conducted on the seeds of these plants,
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vit) From the forégoing findings, it seems appropriate to plant soybeans from late
December to mid-January i the Chiengmai area for cropping on paddy fields in the dry
scason, when consideration is given to the distribution of farm labor and ¢he hck of water
in the late March,
Insofar as croppingin the ramy season is concerned, the tendency is ¢hat the mote helated
“the planting, the smaller the growth, Although it is desirable not to postpone the
planting too long, this problem requires a further study. To avoid damage from soybean

rust, ti is better to postpone. the planting. .
b,  Planting Density

_ As the result of an on-the-spot survey conducted on farmer’s ficlds, it was strongly
felt that there would be a need to check the existence of many cases of inappropriate planting
density. For this reason, an experiment of four and three replications with “SJ-2” at the Mac Jo
Agricultural Experiment Station in the dry and rainy seasons of 1971 with the row spacing sec at
25, 50 and 75 cm, the distance beeween hills at 15, 30 and 45 cm and the number of plants per
hill at 1, 3 and 5, The results are as follows:

For cropping in the dry scason, it would scem applopmtc to set the rwo spacing
at 50 cm, the distance beeween hills at 15:30 em and the number of plants per hill at three to
avoid lodging and increase the stem weight and the number of pods.

For cropping in the rainy season, the relations between stem height and lodging
and the growth were the same as in the case of the dry scason, but soybean rust massively broke
out after the flowering stage, the sced yicld was low and no differences were observed among

the experiment plots. For this reason, a further study was required,
c.  Intertillage and Molding

Fo solve the problems observed in the fact-finding survey, such as the daunage caused
by weeds and the adverse effects of weding and intertillage in the flowering stage, the cffects of
the time of intertillage and molding on soybeans were investigated.

In the dryseason, “SJ-2° was used at the Mac Jo Agricultural Experiment Station,
intertiliage and molding were carried out 0-5 times in every two weeks from the second weck
after planting,

‘The results revealed that the yield was highest for two times of intertillage and
molding but low-for the cases in which neither intertillage nor molding was conducted and those
in which inter. flage and molding were continued to a later stage. Therefore, intertillage and
molding afeer the flowering stage under the conditions of dryness and high temperature would
lend to the cuting of roots, thus bringing about an increase in shedding flower and pods, and
retarding pod filling, It was ascertained, thercfore, that intertillage and molding should be put to

an end before the flowering stage.



4. Pluiting Method for Dry Season Soybeas

For dry scason; soybeans cultivation without plowing is done almost in every case,

so that problems ate posed on weeds and irrigation. To realize a method for their solution,

plowing before planting, cut-away or burn-up of the stubbles of the preceeding rice crop, weeding

ot non-weeding, and use of herbicides were carried out and their effects on the growth of

soybeans were investigated.
When rice stubbles had been cut away, weeds grew fast, bringing about adverse

effects on the growth of soybeans. When plowing had been conducted be fote planting, particu-
laly, when tidging had been done, the reot guantity was big but because of the rankness of
weeds, the growth above the ground was hampered and no difference was observed in yield from
others. “Thus, it was clarified that whether weeds gerininated earticr or later would not produce
major differences in their growth at the flowering stage of saybcans, that the planting method
Aone would not control weeds and that there would be a need to check their rankness with

weeding or treatment of herbicides.
e, Sclection of Herbicides

Studics were cacried out on the effectivencss of 13 kinds of herbicides and their
influences on soybeans in the dry season of 1971, and thosc of 12 kinds in the rainy season of
1971, ' '

The Lasso hydrate, M0338, Trifran, Planavin and Hetban were promising. Also
observed were some reagents which would deserve a further study.

From,_ the standpoint of effectivencss of weed control, the proper dosage in the rainy

seasou is higher than in the dvy season.
. Amouar and Time of Fertilizer Application

A fertilizer application experiment was carried out on soybeans, because there
bad been no worthwhile experiment on fertitizer under the nawral conditions of Thaitand,
' Both in the dry and rainy scasons of 1971, experiments were conducted on the
harvested paddy field and upland field of the Mac Jo Agricultural Experiment Station with
¢5J-2* and “Bonminori® and also with 3 kg/rai of N, 12 kg/frai of 205 and 12 kg[fai of K20 and
double their respective quantities as basal fertilizer or additional fertilizer for applying in the
second week after planting, '
_ ~ Both in the dry and rainy seasons, the hampering of the germinationh was observed
i spite of the fact that soil insulation was performed. Consequently, additional fertilizer would
be pr*cfc_m_blc for t:h__e sake of safety. For cropping in the dry scason, howevet, the application of
basal fertilizer proved more effective in growth afeer the germination. Presumably because of
the runoff of fertilizer by precipitation, the standard quantity of basal fextilizes proved insuffi-
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cicit, and effects made their appearance by applying double the quantity. In the case of an
application of the standard quantity, top dressing scems more advantageous.
Incidentally, there is a nced to carry out a further study on the balance between

investment in fertilizer application and the effects of an increased yield.
3. Surveys and Research on Breeding
1) Characteristics of Thai Soybean Varieties

At present, *SJ-17 is the variety which is recommended for cropping in the rainy
scason and *SJ-2* in the dry season, and it is reported that these two varictics have been selected
from the crossed matcrials introduced from Japan and Taiwan, but it was impossible to have
access to a detailed deseription on experimental resules,

“SJ-1* is a variety of the indeterminate growth type with tall pl'mt height., and the

- growing period is about 100 days in the rainy season.

The weight per 100 grains is 12-13 grams, The color of sced coat is yellow and thie
hilum is black., At present, *SJ-17 occupies most of the cultivation in the rainy season ptimarily
in Sukhothai situated in the ceniral part of Thailand. Its defects are susceptibility to lodging,
no resistance to soybean rust and inferior sced qualicy,

 *$J-2" is a vaviety of the determinate growth type. The growing period is about
100-105 days. le matures later than “SJ-1°, The weight per 100 grains is 12-13 . The color of
sced coat is yellow and che hilum is dark brown. “SJ-2" presently occupies most of the cultiva-
tion in the dry season primarily in Chiengmai sitwated in the north of Thailand. It has defects,
such as susceptibility ta lodging, no resistance against soybean rust and inferior seed quality, but
it resists shatteting and features a very small loss in haevest.

‘The yield of the above-mentioned two varicties is stifl insufficient and there are
many demerits, but their yeild is by far larger than that of local varietics. Tor this reason, the use
of these two varictics has rapidly permeated into farmers since about 1970 under a system of
propagaton insituted by the Pepartment of Agriculture and the Department of Extension.

*$J-3* has also been selected from the hybridizing materials introduced from outside
Thailand. This varicty is practically the same as *SJ-2" in terms of morphological and ecological
characteristics, and they can hardly be distinguished tn appearance.

*SB 60’ and *Pakchong’ are the varicties which have been sclected from local varie-
ties. ‘SB 60* bears a very close parallel to the local varicties, *Sansai® and “Pitsanulok’. These
three varieties are tall in plant height, featuring a determinate growth, The weight per 100
grains is 8-10 g. ‘The seed coat is yellow and the hilum light brown. They are very susceptible to
loding and their yield is small, but they are hard to shatter like *8J-2°. 'These three varieties
are cultivated in the north as dry scason crops, but they have very much reduced in area, veplaced
by <SJ-27,

“Pakchong’ is a variety of shout plant which features a determinate growth. The

.31.



"wlcight_-l.acr 100 grains is about 16-16 ¢ and the sceds ate somewhat large. - Primarily in the
province of Saraburi, this variety is-cultivaied for cropping during late raiiny scason. after maize
'hudsoi-gluim_i o o L |

‘fhe wigin chatacteristics of Thai varietiés arc shown in Table 11-7,

With respect to £51-2?, some off-types, such as cxtfcxnciy Jate matoring, long stems
and white pubescence, were mixed in the beginning of 1970 when the sced multiplication was
started, and an attompt was made fo remove these off-types in the fields during the growing

stage.

3} Fluctuations in Growing Period and Plant Type of Soybc;’m Varicties by Cropping

Season

‘The cropping scasons of soybeans may soughly be divided into two in Thailand.
Onc is cropping in the rainy scason and the othér in the dry scason, Soybeans in the early rainy
season are planted in May or Junc and those in the late rainy scason are planted at the end of
July ot in the beginning of August. The planting of dry season soybeans is dane from the end

of December to the beginning of February,
The weather conditions differ to a great extent, depending on cach cropping season

described above and there arc great differences in soybean growth between cropping scasons.
To realize the changes brought about by different soybean growing scasons in

Thailand, an experiment was conducted in the following method:

(a) Place and period: Mac Jo Agricultural Expesiment Station, From August 1971 to
July 1972, '

(b) Materials: Thai varietics: §J-17, *8]-27, “Pakchong® and *SB 60°,
introduced varietics: *Tainung 37, “Chung Hsing (Unknown)*’, “Tousan No. 26” and

“Acadian’,
*  Prescrved at the Mae Jo Agricultural Experiment Station, this secmes to be Chung
Hsing No, 2.

(¢} Time of planting: Planting was done 12 times at an interval of one month from
August 1971 to July 1972. Planting was done on the last day of cach month or the
day preceeding to the last day.

() .Plan_cing method: Planting was done is /2,000 a. Wagner pats at a rate of two plan ts
per. pot.. The fertilizer applied were 0,75, 0.3 and 0.3 kgfa. of N, P205 and K20,
respectively, :

e} Day L_c_ng_ﬂn and Mean Temperature
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Table 11-8, The daylehgths'mid rean afr temperatures in cach month

T e T e e S T e T T T "'T'F_'—]“""—"‘-'-‘_"_'"“'*—Tr"_"’“—
‘\\‘\“ﬂ-—_\J Ang, 'Sfp' Jun Jul |
D;ny]c:ng_th(h'r:mi) ) 12:48% _12:15 13:16 | 13:09
Mean air temperature 27.8 27.8
(o) 25.5 | 20.8 . L__ B

(f) Experiment results: Fig, 14 shows changes in day from planting to flowering,
days from flowering to maturity and the grawing period, whreas changes in the plant
height and in the number of nodes on the main stem are shown in Fig. 1-5.

For Planting in August, the: temperature is high and the day length is short during
the growing period, so that the growing period is very shott, “As planting is delayed to
September, October and November, the temperature gets lower though the day length
gc.t's shorter, so that the growing period gets rapidly long. 1n January and February which
coincides with the planting time by farmers for cropping in the dey scason, the soybeans
are grown under short-day conditions and the temperature is low at the caly stage and

~ high at the late stage, so that the period from planting to flowering is iong but the period

{roin ﬂowcring to maturing is short,

In the case of planting in March and April, the day fength is long though the tem-
perature is high, so that the growing period is long. In the case of planting in May and
June, which coincides with the time of planting by farmers for cropping in the rainy
season, the day length is long at the carly stage but gets geadually shot at the late stage, so
that the number of days from planting to flowering is reiatively large, whereas the
number of days from fowering to maturity is smaller than in the case of planting in
March and April. '

The plant height is short for planting in August and September but gets increasingly
longer as the planting is delayed to October, November and December. It is short for
planting in January, February and March. For planting in May and June, which coincides
with the planting time for cropping in the rainy scason, the plant height is longest and

“there are many nodes on the main stem. On the other hand for planting in December, the

plant height is tall and the number of uodes on the main stem is not large. This is
presumably ciused by the different effects of the temperature and day length on the

-plant height and number of nodes on the main stem. (Fig. 11-5).

In this experiment, soybeans were cultivated in pots and water was adequately
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. supplxed 50 that the gkowth may be d}ffcrcnt in some aspects from actually cultwmon.-_
In the actual case of cropping in. thc dry season, soybeans are_grown in paddy fields
without plowmg after harvesting of rice md there is a shormgc of water in many cases, so.
that the plant height is usually very short, Soybeans grown by farmets in thc raiy season’
_frcqucntly show much |odgmg caused by torrential rains, '

’[‘nble_f!-() shows iiiél'qasilxg gradicnts in the growing period of cach variety for plant-
ings in August, September, October and November and decreasing gmdicinté for plantings
in’ April, May, Junc and July in terms of linear regression coefficients, In the same way,
“increasing gradients in the plasit hclght of cach variety for phntmgs in Septembet,
October, Noveinber and December and decreasing gradients for plantings in May, June
~and July are shown in Table 110 in terms of linear tegression coefficients.

As shown in Table -9, the difference between varieties in by is not large but the
difference between varieties in by is large. by of the Japanese varicty “Tousan No. 26”
is the smallest, whereas bg is generally i'ugc for ‘Thai varictics. No corselations were

'obscwcd bctwccn b1 and by,

As shown in Table H-10, b1 of “Tousan No, 26" is the smallest and that of the Thai
varicty “SB 607 is the Jargest, b2 is large for the Thai varictics with' the exception of
“Pakchong’ and that of the Americah. variety “Acadian” is the largest, ‘The correlations

between b1 and b'o were insignificant,
1 2 &

[t is conceivable that by and b1 and influenced mainly by the temperature and b
and b2 by the day length. b2 and b’z of the Thai varicties are large presumably because
of their high photosensitivity.

For any single varicty, high yield and small fluctuations in the planting time are
desirable. “Tousan No. 26, which features small fluctuations in the planting time, is an
catly maturing variety, plant height is extremely short and its yield is small, so thac it

cannot be aceepted in Thailand for practical cultivation,

It will ' be a major task in the future to incorporate photo-insensitive factors into
tropical soybean varieties and equip them with a wide adaptability to the planting season

and area.



Table II- 9. The increasing gmdtcnts by } shown by linear u,gi ession cocfﬂc:ents from

August to Novemnber plfmtmgs and the decreasing g adients (bg) ﬁom Al el

to July plantmgs in tiuc growing pernod of'cach variety

Varlety

551
SJ-2
Pakchang
S 60
. Tainung 3
Chun g Hsing {Unknown)
' Tousan No. 20

Acadian

(:rowmg pcrlod on
the average, days

99
104

99
109

:fari_anclc bgﬁwccn_ T by bz
planting times

138 122 04

106 . 9.4 9.6

153 8.0 -14.4

179 54 18

105 2.2 1.2

127 10.6 -9.2

85 8.8 22

149 8.4 138

Pable 11-10, ‘The increasing gradients (b’ ) shown by linear regression coefficients from

September to December plantings and the decreasing gradients (b'y) from

May to July plantings in the plant height of each variety

Varicty

S)-t
s7-2
" Pakchong
$B 60
“Tainung 3
. Chung Hsing {(Unknown)
Tausan No, 26

Acadian

Flant height
on the average
cm

77
65
43
81
42
85
30
77

Variance between
plancing times

225
331
117
247
138
205

3
37

38.

vy b’
7.4 21.0
5.0 -17.2
5.1 -10.9

1o 172.0
6.0 7.4
9.9 8.9
0.5 3.7
3.4 -26.5




| 3) -~ oil and Protein Content of Thai Soybean Varicties

'lhc four 'Ih:u V'mctics and 19 introduced varicties which were grown in thc four
yield ‘tests conducted in 1971 were 'umly.ccd for the chemical components of sceds. Some of

the data are shown in Tables T1-11 and 11- 12, .
As is discernible’ from Table II-11, Thailand’s recommended varieties "SJ -1” and

“5J-2”, which showed an oil contult of 21-22%, might be (lcscubcd as belonging to a high il
content group as compared with those wheilt are available on-the world market for distribution,
On the other hand, the oil content of the focal Thai varietics “Packchong” and “SB 60” showed
low oil contents. The introduced variety “K.S. 2527 showed the highest oil content, and it was
found in yield tests that this variety marked a high yicld, It was uscd as the parents for crossing
to breed the varicties which would feature a high oil content and high-yield.

The materials used in the experiment excluding “64-104” showed a higher oil con-

tent in the dry scason than that in ¢he rainy scason.
The protein content of “SJ-17 and “SJ-2” was not so high, whereas the local varieties

“Packchong” and “SB 60” showed high protein contents. "There were indications that the protein

content was generally higher in the rainy season than in the dry season.

Table 11-11, Oil contents (% Jof Thai varicties and some introduced materials

. A ' ‘

Vartety Dry scason Dyy sliason Rainy(;cason Late rai!?y SCASON Average
$y-1 21.33 . 20.63 -
Sy-2 22.65 22.79 2143 . 21,62 22,82 ab
Pakchong 18.80 19.44 17.37 18.51 18.53 ¢
SB 60 19.55 19.02 15.04 18.29 1798 ¢
K.5. 252 . 24.24 24.26 21.94 22.62 23.27 a
NTU K.S. No. 5 21313 22.45 2112 21,29 21.50 b
Tainung 3 21.54 ARE 19.92 21.07 20,92 b
64 . 104 16.60 ' 18.63 19.80 19.26 18.57 ¢

; Avcmgc‘r . 20.64 ___?Ha)giﬁ S 19.52 T 20?38 I )

Note: 1) Ixp. A: Dry scason of 1971 at Mae Jo Agr !‘xp Sta.
Exp. B:  Dry season of 1971 at Kalasin Agr. Exp. Sta,
Exp. C: Rainy season of 1971 at Srisamrong Agr. Exp. Sta.
. Exp. D Late rainy season of 1971 at Mac Jo Agr. Lixp, Sta.
2)  “SJ-17is not included in the calculation of average.
3} Valaes of average oil contents followed by the same letter are not significanely different;

those not followed by the saine letter are significantly different at the 5% level,
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Pable 11-12. Protein contents (%) of Thal varictics and some other introduced materials

A B c 1 D
Varlety Dry season Dry scason ‘TRainy season | Late rainy season i - Average

Sj-1 39.69 . 4431

Sj-2 41.81 42,94 |7 44.00 42,06 42,70 be

Pakeliong 42,94 4431 46.25 . 4125 | .43.69b

SB 60 40,25 42.81 48.13 S 43,38 43,64 b

K.8. 252 40.88 39.94 43.06 10.88 41.19¢

NTU K.8. No.5 41.25 41.25 44,00 42.06 42,14 be

Tainung 3 42.56 44.00 43.50 42,25 43.08 be

64 - 104 47.49 47.69 45.56 44.88 46.33 a
T e T T T | e | wmes | a2 N o
_________ [ LN NS LU U
Note: 1}  Protein contents (%) = Total nitrogen contents (%) x 6.25

2} “SJ-1"is not included in the calculation of average.
3)  Values of average protein contents followed by the same letter are not significantly different;

those not followed by the same letter ace significantly different at the 5% level.

The fluctuations caused by a cropping season in the chemical content of “64-104"
was different from those of other vatieties, but it was worthwhile to note that “64-104” showed
the highest proscin content.

Thailand hopes to breed soybean vavicties with high oil contents as ol materials.
But, when it is taken into consideration that uvndernourishinent among the inhabitants of the
northeast and north of Thailand —— particularly, the lack of protein sourees —-- is at issue,
it is important to extend soybean-made protein {oods among the Thai people and cousider the

breeding of soybean varietics with high protein contents in a fongrange perspective.



4)  Varietial Differences in Root Nodule Setting

The soil conditions of the northeast region of Thailand are cxtrcmély bad and the
yield of crops is by far lower than in the central and noeth regions. The soil of the norcheast
region is generally sandy soil, gray or redish brown in color, or sandy loam with extremely
lictle organic content, with the exception of some newly cultivated arcas. ‘The pH level is also
low, standing at 5.0-5.5 in many places, From the rainy seasoi of 1970, seed multiplication and
varicty comparison cxperiments inclading “SJ-17 and “SJ-2” were carricd out at the Kalasin,
Roi-Ed and Khonken Agricultural Exi)crir'ucnt Stations, but the nodules of most of the varictics
excluding some local "Thai vacieties rarely set or did not set -at all on their roots. Parti-
culatly in the rainy season of 1971, the sced multiplication of “SJ-2” was carried out with the
inoculation of root nodule bacteria, but the setting of nodules was observed only in some pares
of the Malasarakan sced multiplication field, which is a newly cultivated and fertile place.

Bven in the northeast region, the following phenomena were observed. In regard to
©5J-2" planted with the inoculation of toot nodule bacteria on the fertile paddy field of some
farmers in Khonken in the dry scason of 1971, 100% plants of nodule setting were observed,
bat the setting of nodules was not practically observed for “SJ-2” which was planted with the
inoculation of nodule bacteria on the poor paddy field of the same farmer that was adjacent to
the above field. In the seed multiplication of “SJ-2”, some off-types, such as late maturing,
very tall, white pubescent and white Mower, were found aund some of them showed good nodule
setting in the fields regardless of whetheyr the voot nodules were inoculated or not. In the root
nodule bacteria inoculation test conducted by the Chenical Division of the Department of
Agriculture at the Roi-Ed Aggicultural Experiment Station with a local variety (which seemed to
be “Pakchong”} brought from the provinee of Sarabuai, the sctting of root nodules was observed
both in the inocufated and non-inoculated plots. '

From the foregoing observation tesults, it may be concluded that the low fertility
of soils is the main reason for the extremely bad setting of root nodules in this area. As it was
surmised that there should be some varicties, depending on their inherited characteristics, the
root nodules of which would be fully able to sct even in this region, the following two experi-
ments were carried out to claify varietal deflerences in nodule setting and look for materials

for the breeding of varieties fitted to this region.



- Expcrimcnt 1_:

At the Rm—Ed Agucuftura[ Expcumcnt Statlon in the dry season of 1971, soil
were collected from a field where soybeans had not been cultivated for more chin flve’ year:
and 11 varictics of soybeans were grown without the' inoculation of root nodule’ bacteria it
1/2,000 &, Wagicr pots to obstive the scttmg of the nodules The lesuits of this experiment

ate given in Table 11-13,

‘Table 1113, ndex ofnodi_ilc settillg '

e e e e
.. imlcx of nodule settmg

Varicty Origin ~Noinfor tlh?m—gﬁmm I‘cm@h%
Sj1 Thaland 0 0
SJ-2 ‘thailand 0 Q
SB 60 Thaitand 3 2
Pakchong “Thailand 4 b
Taichung No. 12 Taiwan 0 0
127 Taiwan i 0
Tokachi-nagaha Japan 0 0
Bow-minori Japan 0 0
Lincoln U.S.A 0 0
Ro-8.282 Offtype from SJ-2 3 2
- Ro:15-289 Olftype from §)-2 3 2

Note: 1)  Four plants in a pot. Duplication

2)  * Ni3.8g, Pa05:15g and K90:16g weee applied in each pot.

3)  Index of nodule setting S:very good -- 0: zero,

Expetiment 2:

_ On a field of the Roi-Ed Agricultural Bxpeviment Station where soybeans had not
. bcen cultivated for more than five years, the ofl-types selected from “SJ-2" as well as “SJ-2”
_‘an_d “_SB 60_”-wgre grown without the inoculation of nodule bacteria in the rainy season of
) 1971 1o check the nodule setting and yicld. As for “8J-2” and “SB 60", the mixed planting plot
_{B) whese R By al}d “S8 60" were grown on the same hill and single planting plot (A) were

43,



prepareds . . T S
The results of this experiment arc shown in Table [1-14,

Table 1114, Index of nodule setting and yield

ey | Noduleseuig | ORI Secight AT s

Sy - 24 0 7.0 . a8 8.5

_SB60A 5 25.9 128 9.6
sy-2m 0 - . -
SB 60B 5 - _ -
Ka-6-258 5 17.6 7.7 8.2
Ko-6-280 5 227 12 Y
Ro-7-281 5 23,1 106 8.5
Ro-8-282 4 24.6 Ca21 6.9
Ro-9-283* 5 -
Ro-11-285 5 33.8 16,2 . 8.2
Ro-12-286 5 135 6.0 7.2

' Ro-15-289 5 17.1 81 8.0

Note: ) 50cm x 20cm, two plants per hill. The size of a plot = 6.0 m2, no replication

2) ¥ showed scgregation in pubescence and hifum color

In Experiment 1, the nodules see for the local varicty “SB 60" as well as the off-
types from “SJ-2” both under fertilizing and non-fertilizing conditions,but the nodules did not
set for “$J-2” and most of the introduced varictics. _

In Bxperiment 2, the nodules did not ser for “SJ-2” cither under single or mixed
planting conditions, whereas the sctting of nodules was excellent for “SB 60" and the off-types
selected from “SJ-2”, Their yield was by far better than that of “$§-27,

From the foregoing results, it was clarified that the differences in nodule sctting
between “SB 60" and “SJ-2” were not only caused by the soil conditions but also by the in-
herited characteristics. ‘The race of bacteria in the soil of this region is compatible with “SB 60”
and some other local varicties, but it was surmised that it does not have a compatibility with
“SJ-2”,

From the results of the observations thus far carricd out, it has been ascertained
that an improvement of the soil may encouvrage the setting of the nodules of “SJ-1”and “§J-2”
and their growth, As it is considered that it would be exceedingly difficule for farmers to im-
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prove the soil at an carly stage, however, there is 2 need to work immediately for the breeding

of varictics which arc fitted to this region and the nodules of which ate easy to set. -

5)  Damage of Soybean Rust and its Varietal Differences

In "Thailand, the damage caused by soybean rust (Phakopsora Pachyrhizi Sydow)
is conspicuous for cropping in the north region during the rainy season, but there is liedle damage
in the dry scason. Even in the rainy season, the damage Is very serious for planting in May and
Junc, and the damage may be reduced with late planting after the middie of July.

At present, practically no damage is observed for the rainy season crops primarily in
the province of Sukhothai situated at the center of Thailand. Howecver, damage is sometimes
observed for the dry scason craps in the provinee of Chainat and in the novtheast vegion,

‘The differences in the damage of soybean rust between cropping scasons and arcas
are considered to depend primarily on weather conditions.  As there are indications that the
damage of soybean rust would increase and expand from year to year, lowevet, there is a need to
grope for measures in all aspects to control soybean rust, which is onc of the most serious discase
damages to the cropping of soybeans in the furure.

in the soybean breeding cxperiment conducted at the Mac Jo Agricultural Experi-
ment Station in the rainy scason of 1970 and 1971, the foliowing matters weve obsesrved.

First, the symptom docs not make their appearance until a certain growing stage
{at about the time of flowering) for any varicty. T other words, the carlier the maturity, the
cailier the infection. Bven if there exists in an adjacent area an carly maturing variety which
is showing clear symptoms of soybean rust, late maturing varietics will not show any lesions till
the afore-mentioned stage. '

The progress of the symptom is rapid for the varietics which grow excessively
vigorous ot the lodging of which is conspicuous.

Another thing to which attention ought to be paid is the face that among the intro-
duced varicties (which were kept at the Mae Jo Agricultural Experiment Station but believed to
have been introduced from Taiwan), some were found to be resistant to soybean rust. The
lesions were obscrved on the leaves of these varicties, but there was no progress in the symprom
unlike other varictics, Bven in an exceedingly high prevalence of soybean rust, it was found that
there was practically no yield deetease in these varicties. :

These varicties {or sirains) include “64-4" (large seed}, “64-62”, “64-64”, “64-104”
aid “0-38"(small seed). Presumably, the fiest four are originated from the same cross.

~ In the rainy season of 1971, the damage caused by soybean rust was conspicuous
even at the Mae Jo Agricultucal Bxperiment Station. 'The data on the yield and 100-grain weight
of resistant vaticties and Thai vacictics ased in the yield erial experiment caitied out at that time
and on those of the Srisamrong Agricultural Bxperiment Station in the same season where

no rust damage was compared in ‘Table 115,
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Table 11-15. Sced yicld and 100 grains weight of That vavieties and the resistant strains

under the oceurrence of soybean rust

Rust occurred {Chiengniai) No rust (Sukhothai)
Variety " Yield 100 grains weight ) n\’wld{? WN}EQ@S deht— B
kgirai (%) g - kegfrai (%) . g
5]-1 163 (100} 3.7 267 ' {100} 14.7
$J-2 112 ( 69) 8.6 259 ( 97) 13.2
Pakchong 91 ( 56) 10.6 165 { 62) 15.5
SB 60 34 ( 21) 6.4 138 ( 52) 10.7
64 - 104 309 (189) 19,3 203 {77 17.4
64-4 {Large sced) | 259 (159) 12.4 158 ( 59) 16.3

As indicated in “Table -15, there was a large decrcase in 100-grain weight and
in yield for the Thai varicties which suffered from serious damage of soybean rust. In respect
of the resistant varieties, on the other hand, the yield was lower than that of #*SJ-1” and “SJ.2”
at Sukhothai where there was no incidence of soybean rust, whereas the yield was by far greater
than that of “SJ-17 and “S$J-2* ac Chiengmai where soybean rust broke out.

Of the resistant varicties, “64-104* and “0-38” (small seed) were used as parents for

the breeding of varictics resistant to soybean rust,
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CHAPTER 3. SOYBRAN BREEDING PROJECT IN THAILAND

Tn 1970, the first group of Japanese experts was schl for a long period, These
d the facilities, scale and composition of research workers at the agricultiral

cxpcrts surveye
ation stations throughout the nation which belong to the

experiment stations and sced muleiplic
Thai Department of Agriculture and selected the Mac Jo Agricuftural Bxperiment Station as the
center for their field experlments. The Mac Jo Agricultural Experiment Station was sclecied
mainly because it is situated in the provin:cc of Chinegmai, a diy season soybean producing
center, because it is relatively close to the province of Sukhothai, a rainy scason soybean produc-
ing center, because irrigation facilitics ave available and the cultivation of soybeans is feasible
cheoughout the year, and because there are many promising rescarch co-workers for. soybean
projects, :

A breeding experiment was initiaced in the rainy scason of 1970. On the basis of the
survey and rosearch on breeding, to which reference was made in Chapter 2, the collection,
introduction and sclection of varictics, an cxperiment on the pwre line selection as well as cross
breeding were stavted. '

The collection and intraduction of varicties weve nggrcssi#cly stepped up for two
years from 1970 to 1971, and it was possible to collect about 1,500 varictics in the two years.
However, emphasis was put on the sclection of promising parents for hybridization, because
most of the introduced varieties were from arcas at high latitudes and because theit maturity was
too eatly for practical cuttivation in Thaitand.

in the rainy season of 1971, the most advanced crossing materials reached F and
there was an increase in the number of ¥, and ¥, materials, so that emphasis was put on hybridic
zation breeding in the breeding experiment fron that time on.

The breeding objectives were made different, depending on the cropping scasons
such as rainy season and dry season. The main breeding method was a pedigree method. With
consideration given to the refationship of pareuts as well as the work load, a bulk method was
concurreitly used,

' In order to breed varictics for the rainy season, some of the hybridization matcrials
were also planted at the Stisamrong Agricultural Experiment Station in the provinee of Sukhothai
in the tainy season and the selection was conducted.

Regional yield tests and preliminavy yickd tests on breeding lines were conducted at
the Srisamrong and Kalasin Agricultural Experiment Stations in addition to the Mae Jo Agricul-
tural Experiment Station, but there were many experiments which were not highly reliable as
yield trials because of extraordinary weather conditions and bad ficld controls. For this reason,
consideration was given, so that attention might be focused on highly reliable data in the evalua-
tion of breeding lines.

Fig. 1111 shows the location of the Mae Jo Agricultural Experiment Station and
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other agricultural cxperiment stations which took charge of the soybean breeding tests.
1. ‘Breeding Objectives

With the initiation of the breeding test, basic surveys and experiments were con-

ducted. On the basis of their results, the following breeding objectives weie set up:

1) High Yicld

The -avcragé yield of soybeans in Thailand at present is about one ton per hectaie,
This yield must be desciibed as a fairly low one, when consideration is given to the average yield
of about 1.5 tobs in Japan. The yicld of Thailand’s recommended varietios ASJ-17 and “SJ-27is
greater than that of the local varieties, but the results of the yield tests conducted in Thailand
show that the average yield of these two varicties stands at about two tons per hectare.

It was made a objective, albeit ambiguous, to breed a varicty which would yicld up-

wards of 20% larger than these recommended varictics.

2)  Adaptability to Each Cropping Season with Special Reference to Growing Period

and Plant Type

As described carlier (3-2, Chapter 2), the soybean cropping season is generally
divided into two - that is, the rainy and dry scasons, The conditions of soybean cultivation and
the weather conditions are different between the two scasons. For cropping in the rainy season
primarily in the provinee of Sukhothai, the peviod in which soybeans are cultivatable extends for
about 150 days from the middle of May to that of Qctober. In this district, however, there are
cases in which soybeans are cultivated as a singic crop and there also are cases in which the inter-
cropping of cotton is done during the growth of soybeans, so that the establishment of a desiy-
able maturity stage is cxtremely complicated.  Even in the single ctopping of soybeans in the
rainy season, it is presumable, when the growing period extends as long as 150 days, that the soy-
beans become particularly large, get conspicuously rampant and infetior in pod seiting, and show
Jodging duc to the torrential rains which are frequent in the rainy season, and tend to suffer from
damage of inscets and discases.

For the time being, the selection objective was set at 100 - 105 days fo growing
period for the rainy season in the same way as “SJ-17 which is cultivated at present. Even for
cropping in the rainy season, the day length during the growing of soybeans will become short
- when planting is done in July and Auguse, so that a vatiety whose maturity is later than that of
S} would be suitable in this case, '

. 0 Inthe case of tairiy-season cropping in the piovinee of Sukhothai, the soybeans
~which become excessively rampant or clongate or which suffer from severe lodging due to torrential
rains are often observed ac present, ‘SJ-1% is indeterminate and its stem tong, so that it tends to
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lodge. For thls reason, it was made an important bucdmg objcctwc that the varicty to be selcctcd
for this purpose would have to feature a short and strong stem and a strong resistance to lodging,
In the case of. croppmg in the dry scison, the period in which soybcans are cultivat-
able is limited by the coltivation of paddy rice, because soybeans are planted after the: harvesting
of rainy-season paddy rice and field preparations are made for the subsequent planting of paddy
rice after the hﬁrvcsting of the soybeans, In the case of the province of Chiengmai sitvated in the
riosth of Thailand, the period in which fields are usable for soybeans extends from the beginning
of December to the end of April. In Chiengmai, however, the mininum temperature frequently
dropped to 10 - 12°C from the end of December to the middle of fanuary, so that when the
floral differentiation and flowering stages fall in this period, the setting of peds is hampered,
tesulting in a drop in yicld. For this rcason, it is advisable to carcy out planting in or after the
end of December for precaution’s sake. Consequently, the petiod in which soybeans are cultivat-
able is 120 days.
in the case of cropping in the diy scason, the day length is short. Besides, there is
no danger of excessive growth and lodging because there are no rains, so that it was considered
desirable to sct thic growing petiod at 105 - 110 days, somewhat later than in the case of “SJ-2%,
In the event that one and the same varicty is to be cultivated primarily in the province of Chainat
situated in the middle of Thailand in the dry scason, it must be taken into consideration that the
growing period gets longer for reasons of the day length. Undet short-day conditions, the stems
of soybeans get short, so that it was considercd desirable to select a variety with long stems for

cropping in the diy season.
3)  Good Quality and Big Grains

‘The grains of “SJ-17 are elliptic in shape and the color of the hilum is black. The
grains of *$J-2” are also elliptic, and the hilum is large and dark brown, The quality of the seeds
are not good for both varicties, For an improvement of the quality, it was made a objective to
breed a varicty which would be almost globular in shape, the hilum of which would not be so big,
and the color of which would be cither yellow or dark brown.

Every varicty available in Thailand is cxtremely small in sced size, and the 100-grain
weight is 12 - 15 g both for *8)-1" and *S]-2%. At first, the idea was sct forth of making the
weight of the sced to 18 - 20 g as in the case of the soybeans distiibuted to the world markets.
Once materials with big grains had been introduced and grown in Thailand, however, these
matetials remarkablly reduced in grain size, {t was considered that the temperature was extreme-
ty high during the ripening period - particularly at night and it was feared soybean varieties of
big sced size should not be adaptable to the wopical zone, At present, Thailand strongly hopes to
develop soybeans as an oil resource and it was considered prefetable not to set forth severe condi-
tions for the selection of varicties in big sced size. It was because there was apprehension that if
the selection of those in big sced size was made severe, the selection of highly yielding materials,

a motc important objective, would not be realized,
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4) . Resistance to Soybean Rust

The damage caused by soybean rust in Thailand is particularly serious for the rainy-
scason crops in the north region, and the damage is small for the crops in the dry season. The
-~ damage caused to the rainy-season crops in centeal Thailand is small, but the tendency is that-the
(1a|slage cansed by soybcan rust is increasing from year vo ycar in terims of a"f.ca.

48317 and *$J-27, the varictics recommended at present, are hot resistant to soybean
tust. Due to the occurrence of soybean rust, they si ffer from severe damage with the yicld drop-
ped by inote than 50%. ' ' ' ' ' ‘

Of the introduced varictics, several varictics weré fortunately found to be resistant

to soybean rust, With these varicties used as parents for hybridization, the brceding of a resistant

varicty was started,
Soybean rust is considered to continge as one of the most serious discases in' the

future, so that resistance to soybean rust was made one of the most important objectives for the

breeding of vaticties in the rainy scason.
5) Resistance to Shattering

The maturity and hatvesting stages of soybeans for cropping in the dry season
normally fall in the period between the middle and end of April, which features an extremely
high temperature and low humidity. For this reason, the shattering varictics suffer from a great
loss duc to a marked shattering during the harvesting stage in the cropping of the dry scason.
€5J-2* and “SB-60* arc loss shattering and the foss is extremely small. Being resistant to shattering
is one of th conditions that should be furnished to the soybean varieties to be cropped in the dry

$CASOl.
6}' High Oil Contents

‘ As described earficr, "Uhaifand hopes to produce soybeans with high oil contents. As
the tesult of an analysis of the oil content of the materials used in the yeild tests, it was found
that *SJ-1* and *SJ-2? are high in oil content, and several varictics with high oil contents were also
found among the introduced varicties. With these varicties used as parents for hybridization,
several combinations were preparcd. Due to a lack of manpower, the oil content of the materials
in the carly and middle genetations of hybridization could not be anatyzed. In tespect of the
promising later generation, however, their sced components could be analyzed to assess their oil

(;o'ntcnt.
7) -~ Nodule Setting Ability in Nartheast Region
As described i 3-4), Chapter 2, the soil conditions in the northeast region are

-50-



generally unfavorable, and the setting of: root nodules is exceedingly poor for *§)-1%and 18]-27,
Even (l|1d_(~.'r sich unfavoiable soil conditions, it was recognized that the setting of root uod_'u'lcs is
good . for local varictics, such as ‘SB-60* and “Pakchong’, and off-types sclected from *SJ-2”.
With these varicties used as parenis for crossing, several combinations were pi'cparcd to set up one
objective for the breeding of a variety fitted to the northeast region.

8}  Germination Capacity

In Thailand, there are not a few cases In which 2 long spell of dry weather leads to
a lack of water in the soil and the soil gets compact after a torrential rain, thus bringing about a
serious decrease in soybean germination. A good germinating ability is one of the important
characters. : _

~Fo sum up the foregoing, the important breeding objectives for soybean varictics for
cropping in the rainy scason ate:

= High yicld and good quality;

*  Growing period of 100 - 105 days like as in the case of *$J-1%;

- #  Somewhat short bue strong stems, being resistant to lodging; and

¥ Resistant to soybean rust. -

The important breeding objectives for soybean varictics for cropping in the dvy
scason are:

¥ High yicld and good quality;

* A somewhat longer growing period thanin the casc of §J-2°

-- that is, 105 - 110 days;

*  Somewhat long stems and buge plant type;

*  Resistance to shattering,

In addition, a high oil content and a high germination capacity may be cited as
objectives common to bath scasons. '

What cxtent of adaptability may be anticipated for a varicty ander various environ-
mental conditions in ‘Thailand is a major question. Ifa single varicty could cover every cropping
season and area, it would be most desirable, but is practically impossible to breed such a variety
within a short period of time. Particulatly, as the climate and cultivation conditions between the
dry and rainy scasons are cxtremely different, the breeding objectives were divided for the two

different cropping scasons to step up a breeding experiment,
2. Introduction and Selection of Varieties

The introduction and selection of varicties were conducted mainly in the period of
two years from 1970 to 1971. In this period, a total of about 1,500 varictics came i ouwr hands,

including Thai varicties and the foreign varicties which had carticr and newly been introduced.
For the stoving of these materials and other breeding materials, one of the research rooms of the
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Mac Jo Agricultural Bxperiment Station was used as 4 temporary storing room and air-conditionet
; 3 nperature and humidity. “In Febreary 1972, a 95-square-meter seed

was used to regulate the ten | 72+ 4
storehouse was completed with a ‘Thal Government budget, From then on, breeding materials

were stosed in this house. : |
able 1i1-1 is a list of varieties introduced and collected in the aforementioned ewo:

year period. _
The selection tests of introduced varieties were cairied out in the following theee

phases, in principle:
t)  Selection on Introduced Varicties

Upou intraduction, the seeds were kept for the variety preservation, and their plant-
ing was done at the Mac Jo Agricultural Expertment Station in each cropping season at a rate of

one variety pes row and 2.0 m? per plot.
2)  Preliminary Yield Trials on introduced Varictics

The varisties solected from those which were in the variety prescrvation were used
for pretiminarvy yield trinls on introduced vavicties, and the trials were carried out at the Mae Jo
Agricultural Experiment Station and two or three other agricultural experiment stations. 1 plot

= 6,0 m? with two replications.
3 Yield Trials on lntroduced Varieties

The varieties which were considered promising 2s a result of the preliminary yield
“trials were offered for yield trials on introduced varictics. The trials were conducted at the Mac
Jo Agricultural Experiment Station and four or five other agricultural experiment stations. 1
plot = 6,0 m* with tour replications. .

‘Table 1112 indicates the methods used in the preliminary yield trials and yicld trials
of introduced varicties conducted during the period from 1971 to 1576.

Most of the introduced varieties were too early in muacurity and their stems were too
short to be put to use as practical varieties in Thailund. OF the varieties introduced from areas in
the same latitude as Thailand, however, some grew well and promising. lu general, the varieties
which matured eaely in the rainy season and the stems of which were short were not suitable in
the dry scason because their stems became extremely short. The varieties which matured tate and
became rampant in the diy season were not suitable in the rainy season, because their maturity
and rampaney became excessive.  Even among the varieties which became extremely rampant in

the rainy scason, some took on a desirable plant rype in the dry season when the day length was
shott, Bven among the varieties which featured early maturity and short stems in the dry season,

some grew exceedingly well in the tainy season when the day length was long,
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Fable I11-1

Tim e

May, 1970

June
September
October

November

December

January, 1971

Maich

Junc

November

Source

Nanonal Institute of Agricultaral Scwnccs j'lpm
Tohoku National Agr. Exp. Sta,, Japan
Kyuushuu National Agr. Exp. Sta., Japan
Nagano Prefectural Agr. Exp. Sta., Japan
Hokkaido Tokachi Agr. Exp. Sta., Japan

Mac Jo Agr. Exp. Sta, and Kafasin Agr. Exp. Sta., Thailand
Kathmandu, Nepal

P.zu'a, Brasil

San Juan Agr. Exp. Sta., Bolivia

Comilla, E. Pakistan

Taiwan Chung Hsing University, Taiwan

Pern

Paro, Bhutan

[hstituto Agrounomics, San Paulo

National Agr. Exp, Sta., Mexico

Louisiana State University, U.S.A.

National Institute of Agricultural Sciences, Japan

Hokkaido Tokachi Agr. Exp. Sta. and Hokkaido Central
Agr. Exp. Sta,, Japan

T'ohoku Nattonal Agr. Exp. Sta.

Mae Jo Agr. Exp. Sta. and Kalasin Agr. Exp. Sta., Thailand
Indonesia

Philippines

Indonesia

Department of Primary Industrics, Brishanc, Australia
Nagano Prefectural Agr. Exp. Stw., Japan

‘The source is not authenticated

Chanderer Seed Farm, Maharashtra State, India

The N.I. Vavilov all-union Institute of Plant Industry, U.S.S.R.

University of Hawaii, U.S, A,

Ryuukyuu University, Japan

o A.]_ist' of collected and introduced varieties -;.iuriug_ 1970 to 1971

U

Numbcr of
var lctlcs

15
116 .

W W L &

366
93

58
23
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[‘wblc (18 2. Thc Mcthods of Pwlmunany Yncld Tests and
- Yield Tests of Introduced Vatieties Condugted.

chs

54

) Plammg dcnsuy was 5¢ cm x 20 em, 2 plants on a hill in a]i cases,

dunng 1971 to 1976 _

e e e e e e s e e e e e ) ‘—.'""”"’."“_""H"'T.' G = —— T T T
' : , _ L Nutiber of | A'plot size licati
Ypﬂr Scason Names of cxpcnmenfs Location - .- #agi«:tiés (m?) R?P !Cafl_OI\

................ e i e SRR FNLSEES S - -
1971 Dry Preliminary yield tesi - |- Mae Jo 50 6.0 2
~Kalasin - 50 .60 2
Rainy Prchmmary y!cld test Mae Jo 45 6.0 2
Yield test Mac Jo 32 12:.0 -4
* Srisamrong C 32 B YAY 4
Phraphutthabfnt 28 12.0 3.
1972 “.5}}#-— n?’;;l—l;n:t;y yield rest Mac Jo 20 6.0 2
: Kalastn 20 6.0 2
Yield test Mae Jo 20 12.0 4 -
o Kalasin 20 12.0 -4
Chainat i 20 ) _IE_O__ o _,_L! ______
Rainy P{clnmn-uy yldd test Srisamrong 18 6.6 2
Yield test Mae Jo 18 8.8 4
Srisamrong 18 8.8 4
Kalasin 18 8.8 4
Phraphutchabar 18 8.8 4
T 973 Dry I"rc]lmnmry ym]d test Mas jo 25 8.8 3
Yield test Mae Jo H 8.8 4
Kalasin 16 83 4
Chainat ) 8.8 4
Rainy Yield test Snsammng 16 8.8 4
1974 Wa;y l’rclimirmry y'—i;j(i (cst‘ - Rrhc_]o o 3 6.0 2
Yicld test Mae Jo 16 8.0 4
Chainat 16 8.0 4
_ I\.':l.asm 16 8.0 4
Rainy Preliminary yield rest Srisamrang 26 ] 6.0 2
Phraghutthabat 26 6.0 2
Yield tost Srisamrong 16 8.0 4
Phe aphutdnbat 13 8.0 4
1975 Dry Preliminary yeild rest Mae Jo 30 66 2 T
: Chinat 30 6.6 2
Reglonal yield tdal Mae Jao 13 8.8 4
Kalasin 13 8.8 4
i ] China 13 8.8 4
Rainy Regional yickd trial Mae Jo 15 8.8 4
: Srisameang 15 8.8 4
Kaksin i5 8.8 4
o : Phraphutthabat i5 3.8 4
1976 Dey chmnal ylefd trial Mac Jo B I?' 8.8 i _’_'!L—u—— e
SO SR - Kalasin 10 88 4
Chinat 13 9.0 4
) K Indudcs the number of standard varictis. 7~



I some _pa_r_ts of the aforeimentioned experiments, reliable data could not be sceured
due to the damage caused by torrential rains or'dt'oughts and to the inconsistent control of the
ficlds. _ _ -~ -
Over a period of six years, two or three promising varieties had been developed to a
point where they could be set asideas propagation seeds. In the long run, however, we could not
select from’ the introduced varieties the prowising ones which could be used as recommended
varieties.  Among the introduced varicties, however, those which featured high yields, strong
stems, good quality, large seed size, resistance to soybean' rust and high oil content were (ll‘i—
covered, and they were used as patents for hybridization,

The major characteristics of introduced varicties by cowitry of origin ,\nd the typical
varietics used for hybridization are shown below:

Japanesc varietics:

Big in sced size and good in quality, they grew with vigor in the carly stage. One
defect is that their mataricy in Thailand is extremely carly and their yield is low because their
stems are short. Theie pods are extremely easy to shatter and their germination is not good.

The varictics *Bonminori®, *Shin No. 4%, “Tousan No. 26°, *Jukoku-mame?, *Nema-
shivazu® and- *Karikachi® were put to use, beeause they were large in size and good in qua_!ity,
grew with vigor and had a potentially high yicld judging from the data available in Japan.

‘Ooura* and *Kyushu 477, which were introduced later, were resistant to soybean
rust.

“Taiwancse varicties:

They grow well and their yields are generally high. Their growing period is similar o
that of Thai varicties. Varietics resistant to soybean rust and those of high oil content were dis-
covered. Of all the tntroduced varictics, the Taiwanese varietics contained many promising ones,
and their uscfulness as crossing parents was high, One defece is that the quality was gencrally
poor and their pods are casy to shatter.

‘K.S. 252" featured a high yicld and a high oil content but its sced coat was green.
‘64 - 104*, °P1 200492” and *Kaoshung 32 were resistant to soybean rust,

American varieties: :

Particularly, ®Acadian® and *Jupiter® fiom the south were high in yield and highly
rated. In addition, *Lincoln® and *Wayne® were put to use as they were regarded as having high-

yielding factors.
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'I"nbic Ili 3, Reinatkable charackeristics of pr omlsmg mtroduced vwriottcs sclcctcd

as a p'ncnt for hybrtdxmuon brcedmg

=

Vatiety

O.l‘igi_.l.l _

e e D

'Rémm‘kablc char_:ictcristics

Bon-minori

Shin No.4

Karikachi
Tousan No,26

Acadian

K.S. 252

64104

0--38 {Small sced)
Jupiter
Jukkokea-mame
Kitnoshita-mame
Tainung 3
Sanjuan

P1 200492
Kyuus“uu 47 |
Qowa

Kaohsiung £32

' Wayne

CES 16103

Williams

':]'apan
Japan
Japan
Japan
U.S.A.
Tatwan
“Tatwan
Tatwan
U.S.A.
Japan
Japan
Tatwan
Bolivia
Taiwan
Japan
Japan
Talwan
O.S.A.
U.S.A,

Philippines

] Finc.quzﬂity_ofs'cc_d with btg size

High yiéld

Vigorous g.rowt:h-and. B‘ig _sé_cci sme
Fine quality of sced with big size
High yield B

High yield and high conteit of oil
Resistant to the soybean rust an_.d high protein
Resistant to thé‘soybea:i rust

High yicld and vigorous growth
High yicld and vigorous gorwth
High yield and vigorous gorwtl.a
High yield

High yield

Resistant to the soybean rust
Resistant to the soybean rust
Resistant to the soybean rust
Resistant to the soybean rus:t

Nigh yield

High yield

ihgh yield
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Pure Lipe Selection
s
(2} Purpose

*SJ-2° is a variety 3'cc.o:mncnd'ablc for the dry season; its yield is higher than the
local varieties. It:is hard to shatter and the loss at the liarvcsting time is extremely
small. But. thie sceds are. by far smallei than those distributed in the world, as their
100-grain weight stands at 12.0 - 15.0 g In 1970 when the Department of Agriculture
started the propagation of *$J-2° seeds, the mixture of many off-types featuring long

. stems, late maturity, white pubescence and white flowers - those which are much

different from *SJ-2* in plant type, maturity time and other visible characteristics -- was
fo\un_ﬁl. _ _

_Fhis experiment was designed to study whether it would be possible to select
the original *SJ-2” types whos¢ 100-grain weight was about 18.0 g, investigate the causes
to the incidence of off-types and sclect promising plants from then,

(b} Place and Cropping Season _
Mac jo Agriculture Experiment Station in the dry scason of 1973.

{c) Matecials

Lines of the original “$]-27: 352
Lincs of off-types: 33
Standards; 10

(d) Results

The differences among lines of the original *SJ-2* were extremely small, and we
could not select from them any lines having large grains.

In respect of the causes to the incidence of off-types, it was hypothesized in the
phase prior to the execution of this expeciment (i) that the segregation took place
becausc of inadcquaté fixing at the tme when “SJ-2° became a variety, (i) that different
varicties were mechanically mixed, and (iii} that natural crossing took place between
different varieties. However, because the differences among lines of the original *Sj-2°
were extremely small and because the difference among off-types was great but
segregation was observed in three lines of off-types in terms of color of pubescence,
flower and hilum, it was surmised that the possibility of the causes to the incidence of
off-types being associated with natural crossing was greatest.

With the growth, maturity time, resistance to lodging, seed quality and degrees of
virus damage taken into cnsideration, 18 lines of off-types were selected. As mentioned
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in Chaptee 3, some of thcse off typc lines, Jike the local V’u‘icty $13.60", featured the
good setting of root nodulcs even on the infertile soil of the northeast region and a higher

yield than SJ-2% Of them, the two most piomlsmg lines were used as crossmg parents

fo: the. brcedmg of varicties in the northcast 1cgion.
1) %64 - 627,64 - 64 and *64 104"

{a) Purposc ' :

From the resules of experiments canducted at the Mac _]’o Agrlcultuml Fxpcrlmcnt
Statioh in the rainy seasons of 1970 and 1971, it was rccogmzcd that 464 - 62°, “64 - 64"
and ‘64 - 100" werc vesistant to soybean fust. For these three strains, however, the seed
coats were eracked in many places and their quahty was poor, lefcicncw were also
found between 64 - 627 and <64 - 647 in maturity time and stem length..

This experiment was designed to select lines whose seed quality was good and whlch
weve hard to crack, ascevtain whether there would be differences:in the degree of
resistance to rust and seleet those whose resistauce was high. In conducting the selection,
attention was also focused on the maturity time, plant type and resistance to lodging,

(b) Place and Cropping Season of Baxperiment
Mac Jo Agricultural Experiment Station in the dry and rainy scasons of 1972.

(¢} Results
The numbers of lines planted and selected as classified by cropping season are shown

i Table [11-4,

‘Table HI-4 Nuuber of lines planted and selected

Biry season Rainy season
Materials Y OO i O U U S
Planted Seleceed Planced Selected
64 - 62 162 o 17 no
64 - 64 162 39 39 4
o104 27 10t B 51 20

i the diy season of 1972, pl'mtmg was conducted on January 15, Because of the
hort day conditions, each material became short in stem height and the differences
Between lines in maturity time and plant type were insignificant, so that stress was put on
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the s selection of Jines good in seed quwhty In l!u, mmy season of 1972, it was hopcd that
clear differences between lines in resistance against soybean risst could be obscrved. In

§ that year, howevcr the mcidcnu, of soybean rust was insignificant and che plammg was
_ done belatedly on- Jufy 17, so that the incidenée. of soylican rust : "unong the materials was
very small, making it impossible -to “clarify differences in the degree of resistance o
soybean rust, It was observed, however, that the occuivéiiee of qo'y'bca"n st among these
niaterials was clearly less than that of the smudfucl varietics *S]-1’ 'md “$J-2* which were
plisited for comparison’s sake. = :

Differences were also observed between lines in the degrec of lodging. A sclection
was done in respect of resistance. Lo lod%mg in ficlds. After their hatvesting, another
- selection was done in respect of the seed quality. '

In the fong run, tines-highly resistant to soybean wust could not be scloctcd but

“those resistant to lodging and good in sced quality were selected. And they were used as
crossing parents for hybridization,

4. k 'Brec'di_ng by Hybridization .

- Only with the sclection of introduced varietics and the sclection of pure lines, there
would be a limit to the materials which could be bred, so that simultancously with the start
of a breeding in the rainy. scason of 1970, Thai varictics and the introduced varicties which
had once been successfully used as crossing parents in foreign countries were grown as crossing
plants for artificial crossing.  As no data were available to indicate that the artificial crossing of
soybeans had ever been conducted in Thailand, it was feared at first lest the crossing rate should
be low, but it was known after the stare of crossing that there would be no major problems.

 Full irrigation makes it possible to grow soybeans in any scason of the year in Thai-

land. As a result of the acceleration of generations, the growing of crossing parents, Fy and 7,

- was carricd out in some crosses within the fist year. As there was a rise in the number of mate-

rials in the third and subscquent years, there was a need for the availability of greater manpower,
so that it was decided to grow cach material once each in the rainy and dry scasouns,

The main sclection method was the pedigree method in the Fy and subscquent gene-
rations. Depending on the combination, however, the bulk method was used till the Fy or Fy
selection. _

The lines which were found to be promising in the pedigree selection of the 175 and
subsequent gcnemtions'wcrc tested in preliminary yicld teses to check the productivity. The ]in_cs
which were found to be promising in these tests were tested in the regional yicld trials, The lines
tested in these trials were also grown at agricultural experiment stations other than the Mae jo

Agricultural Experiment Station to study the productivity and regional adaptability.
1} Crossing

From 1970 through 1976, a total of 96 crossing combinations were prepared, and

these crossings may be roughly divided into three periods.
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“Thie firse p'criml-cxtcn'd'cd from 1970 to 1971 with 33 cambinations. As this period
fell innilcdiaté'ly,:\ft(_:r.thc statt of a breeding trial, full information could not be sccured on the
prdspcct of the crossing parents, but either a Thai or fl‘aiwa'n:c_:é¢ varicty*was_usgd as one parent of
that the ceological characteristics would prove compatible with
apancse variety was used as the other patent in
ogder to prepace many combiantions with due ateention focused on the good qtmiity, farge size
' atieties. Using some introduced varieties - *64.- 104* and 0 - 38°

cach combination with the hope
the environmental conditions of Thailaud and a Japar

and strong stems of Japanese v
- resistant to soybean rust; several combinations were prepared to breed the resist-

{small sced) | | _
content *K.S. 252* and high in.yield * Acadian’

ant vasicties, and introduced vaiicties high in oil
and “L-356" weie also used as parents: ; :

The second period extended from 1972 to ! 973 with 41 combinations. In this
peiiod, a greater nuwber of combinations to breed resistant varicties to soybean rust were pre-
pared. To breed varieties adaptable to the infertile soil of the northeast region, the local varicty
¢$B.60" whose root nodules arc particularly casy to sct in this vegion and off.types from *SJ-2*
(*Ro-11" and *Ry-157) were used as pavents to prepare several combinations. In addition, intro-
duced varicties high in' yield {Jupitér® and *Sanjuan’) and pramising breeding lines were also put
10 use as crossing parmits. : '

‘The thivd period was 1975 with 22 combinations. In this periad, many combian-
tions were prepared with newly introduced varicties resistani 1o soybean rust (‘P1 200472°,
*Kaohsiung £32?, “Kyushu 47* and ‘Ooura”). Many combinations were also preparved with highly

yielding lines in the laie generations,
2} Selection

As we came actoss the hybridization breeding of soybeans in Thatland for the first
time, our knowledge and information about the sclection of crossing parents were extremehy
fimited in the carly phase. Among the 33 combinations prepared from 1970 to 1971, theve were
many combinations which proved less promising and were discarded in Fy and F;. With the
progress of the tcial, picces of new iivformation were piled up and the materials became rich,
faciitating the selection of promising crossing parents.

Even among the aforementioned 33 combinations, there were combinations whose
prospects were ascectained as high in an carly gencration, such as *7001" {*Bon-minori® x *SJ2’),
- '7005” {(*Shin No. 4% x *SJ-27), *7012* (*Karikachi® x *8J-2°), *7019" {“Acadian’ x *64 - 104"),
CA70207 (F5)-2° x *K.S. 252%), 7021 (*K.S. 252° x ‘S§-2') and *7024” (64 - 1047 x *83-2).
[t might be sid, therefore, that breeding work has thus far been stepped up primarily with these
comb_iuacio’ns of materials advanced in generation,

..+ To increase the seed yield in Fy as much as possible, planting was doie in pots or
+eultivated op fields for full control. :

' .' i l__B'(.:.c'au_sc' the soil of the Mac Jo Agricultural Experiment Station’s fields was sandy
~and less organic, the surface soil gets cxcccdingly hard after irrigation in the dry season and after
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TableJI1-5, - "The combinations and results of crossings

Nomlber of

Nimber of

Crossiiig . (‘r:)s.sin ) Mimber of Pescenmage
number - g parents Nowess pods seeds of sneeesful
crossed harvested 1 harvested crossing
7001 Bon-minori % 5)-2 89 31 48 14.8
7002 5}-2 x Tokachi-nagaha b4 21 35 18.4
7003 $J-2 x Nema-shirazu 103 i3 20 12.6
7004 Hougyoku x ¥.5, 167 {Falt type) 73 12 © 20 16.4
7065 Shin no, 4 x 5].2 63 10 17- 15.9
7006 §1-2 x Kogane-jira 131 6 0 4.6
7007 - 831 x Mema-shiraz 13 5 1 1.6
7668 Taichung no, 12 x Mema-shiraza 171 8 i 4.7
7009 §)-2 x Hougyoku 51 10 22 19.6 -
1010 §J-2 x Shin no. 4 25 5 11 HLO
7011 Shirodaibachirin x Nema-shirazu 43 6 12 IERL
7012 Karikachi x §).2 71 7 10 2.9
7013 Tousan no. 26 x 5.2 116 16 23 138
7014 Aki-yoshi x Faichung no. 12 53 8 13 15.1
7015 liinceln x 5)-2 10 1 2 10.0
7016 L27 x 7001 (1°}) 5G G P2 10.7
1017 007 (¥}« 18.27 12 I 23 2.2 -
7018 | £27 x 7002 (F)) 53 17 34 3.1
7019 Acadian x 64-104 23 q 7 19.0
7020 S)-2x K.8.252 B4 22 43 27.5
7021 KS. 252x5)-2 30 9 13 an.o
7022 1-356 x Acadian 59 19 37 32.2
7023 L-356 x §J-2 30 7 7 23.3
7024 64-104 x 8)-2 49 B 12 §0.3
7025 S$J2 x 64- 1 91 13 20 14.3-
7026 $J-2 x Acadian 86 24 41 7.9
7027 K.5.252 x §-27 o7 24 19 HLO
7028 G-38 {Large seed) x 1127 31 10 12 32.3
7029 Fusanari x $j-2 LR 5 [ 111
7030 0-38 (Small seed) x §)-2 17 4 5 23.5
30 comb, A943 338 553 1
7101 Ouhouju x §}-2 8 o o 0
7102 §J)-2 x Taichung no. 12 24 3 3 20.8
7103 SBR60 « §)-2 0 0 o
3 comb, 5 2 .
7201 SB6O x 5)-2 1h [ 107 .
7202 Ro-15 x §]-2 G4 25 G 26.6
7203 $J-1 x 64-104 152 88 170 57.9
7204 O4-104 x 811 128 33 52 25.8
7205 SB60 x 5.1 160 52 80 32.5
7206 K.8. 252 5 64-104 149 49 134 59.7
7207 K.8. 252 x 7024 (I'y) 75 15 25 8.6
7 comb. 972 366 612 317
7301 §)-2 x Jupiter 103 7 11 6.8
7302 S1-2 x Lincoln 119 23 33 19.3
7303 5]-2 x Taimung 3 155 41 64 26.5
7304 §J-2 x Jukkoku-mane 126 32 20 9.5
7305 $j-2 x Raiden 104 5 8 4.8
7306 {AC.2x S}-2 76 K] © 25 18.4
7307 5J-1 x Jupiter 167 49 87 2.3
7303 5)-1 x pukkoku-imame 106 15 83 42.5
7309 64-104 x 7024 (Fg) 34 1 3 2.9
7310 56 16 33 28.¢

64-104 x 7013 (Fg)

1



T e e

Crossing |

wanbey

7515

7516
7517
7518
7519
7520
752

7522

_ Kaohsivug 832

64- 104 x Juplier '
61104 x Livcoln:

- Raitden x 64-104

Painung 3 x 43-104
Tousan no, 26 x 64-104
Kinoshita-mame x 64104
K.S. 252 x Jupiter

7001 (F5) x 7083 (Fg)
7001 (F 7} x 7024 {Fy)
7001 (Fq) x Newa: shirazo
7013 (I"G) x 7024 {Fg)
013 {Fg) x Jupites

043 (Fg) » Sanjuan
7013 {Fg) x Yuuziseil
7024 {1} x Mema-shirazs
Raiden x Jopiter

Tainung 3 x Raiden
Tainung 3 x Nema-shirazo
Yuuzurd x Joupiter

Ro-t5 x 64-104

K.8. 252 x Ro-15

Itaiden x Ro-15

K.8. 252 x Ro-t1
fukkoku-mame'x Ro. 11

34 conb.,

812 x P1200192

Kyushn 47 x §§-2

SJ-2 x Wayne

$3-2 x Shivyuon

Shin no. 4 x §J-2

CES 16-103 x §J-2

Silllj\lﬂll x-701 9"‘2"'9")4"3'1’6‘ } .Fpa.l’q.l’lo
Williamis x 7019.P2.19.P). 0P 1.FPg.Pg. Py
Wayne x T024.05.286.P5.2(s) P P g By By
7021.03.FP5.3.P3.Pg x Kyushu 47
7024.P5.286.P4.2(s).Pg.P7.P8.Pg. P o x Clark 63
5]-2 x Kachsiung EJ2

70[9"’2'49",‘1'}'?6' 1 .Fps.i’g.P 10 X
T020.P4.65.1.5.P5.Pg.by

9Py 40P 3P 1LFPg PP g x

7021, P3 33.¥Ps.1.5.0g, I‘q
7012.94.200.50.3.6(8).P4.Pg.Po.Pig x
Kyushu 47

7020.04.65. 1.5.\‘7.93 x Kaohsiung £32
7020.P3.49.2.3.P.Pg.Pg x Qoura
7021,P3.33.FPs.1.5.Pg.Pg x Doura
7012.P3.200,50.3.6(5).P7.Pg.P3.P{p x Ooura
F021.P3.33.FP5:3.P7.Pg.Pg x Kaohsiung E32
T019.09.98.0 . 006 1LFPg g Pyg x
Kaohsiung K32
7012.P5.200.50.3,6(8).07.0.Pg x

22 comb. _.

Number of.
: ﬂ_qwcr_s
Ceiossed

137
121
150
122
182
124

e

Numbcr of Mumber of F Pereeniage:
pods. - cseeds “of succesful
hactested farvested | erossing’
it 16 0.8
17 24 218
&7 104 452
15 24 18.5
50 81 216
N 54 369
44 76 347
13 26. 22,6
i 24 423
7 i 368
14 21 21.9
¢ 14 3941
2 44 39.3
1 10 53.9
9 15 333
28 G! -25.40
3 1 15.4
3 7 13.0
g 6 73
15 C 27 2.t
25 LL 27.8
33 o8 17
3 G 26.0
35 64 50.0
704 1263 4.6
3 4 2.4
th 24 b2
2 3 I.6
13 19 12.4
39 813 3.2
22 3% 19.3
6 ? 5.7
18 kY i9.8
i3 15 9.9
¥ 21 15.7
6 5 46
5 8 3.8
i ! 0.3
'
5 2 3.7
3 4
|1 24 1.7
15 20 13.2
9 13 5.0
26 44 21.3
? 9 6.3
2 4 1.6
16 24 11.7
263 | 422 10.5




to:rentml rains in the rainy scason, and the germination was frequently hampered. I‘o pu,vcnt
¢his gerinination hazard, three or four mung bean sceds were planted on the same hill and pulled
off immediately after the germination in casos where there was a shor tage of sceds for bulks and
lines and only one or two soybean seeds could be planted on one hill. The germinating capacity
of mung beans was by far stronger than that of soybeans, so that this method was very cffective
in m'a'iul'taining the stand of brccding materials.

n Ey, it was made a‘standard to cultivate 1,500 - 2,000 plants per combination. As
the seed yield for Ty was small, however, some combinations had about 1,000 plants cach, The
combinations in “which desirable types did not take place or plants infested by virus discascs were
highly obscrved were cast aside.

The observation of the growth, maturity and plant cype in F, made it possd)lc to
roughly. classify the combinatians into three types adaptable for the rainy scason, for the dey
season and for both scasons. When materials of the rainy scason type are planted in the dry
scason, their stems become short owing to the shore day length. In this case, therefore, strong
sclections were not conducted for the matuwrity time and plant type. When materials of the dey
scason arc planted in the rainy season, their stems get long and they become rampant due to the
Jong day length. For this reason, the same procedure was followed. To save labor, there were
many combinations which were planted in bulks in Fy. For promising combinations, individual
selections were normally done in Ty, In the combination of a white pubeseence variety and a
brown pubescence variety, and also in that of a green sced coat variety and a yelow seed coat
varicty, the selection of individuals was not conducted in Fy but was done in Fy.

ka respect of resistance to soybean rust, one of the important breeding objectives for
varicties in the rainy scason, the segregation of resistant and susceptible plants was clearly shown
in F, and it was recognized that the resistance is controlled by a few number of genes. In the
combinations designed for resistance to soybean rust, only resistant plants or lines were selected
under conditions where the discase accurred in the rainy season.

As tegards the sclection of Fy and subsequent generations, pedigree and individual
selections were earricd out in the dry season for the materials which were adaptable for the dry
season, and the lines which were considered adaptable to the rainy scason were made mass for
secd production without doing strong selections. In the rainy season, on the other hand, pedigree
and individual sclections were done for the lines fitted to the rainy scason, and lines of the dry
season type were made mass. This method was not nzcessarily used by every experts, and the
sclection was stepped up with due consideration given at all times to the adaptability of each
matcrial to the cropping scason. :

F019 -Py -49- P4 -3-Pg -1 -Pg - Py - Py - Py is a strain bred as the rainy scason
type. Each generation of this strain and its cropping scason and selection procedure are shown

below:
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I‘*lblc lll 6. Numbcr of combmanons, fings 'md l)ulks
tested from glie dry scason of 1971

to thc rainy season of 1976 -

s - e e e e e e e = {.,_.-—_v-*.-‘..).*iv—r-—«_. )
Y car 1971 1972 o 1973 1974 1975 1976
Season oo R n R | D R np | R D R D

' ' . B — : e I

A SR SN SES e st e r-

Combination* | ¥1:26 | Fyrt Fp:6 | F:b | Fp37 ) Fad Fq:34 g Foi3d F4:29 Pg:il ] Fy22
Fg:6 Eg:1d F:7 | Bs¥ | Fy6 Fa:3{K)y | Fa3:d |Fgid Pas{Ky ) FaldfS)] Fsrd
I'9:3 Pg:d | P53 | Pse6 | Fs:b Fg:6 | Fq:2(K) | Fged Fyq:5(K} | Fs:5(K)
B3 1(5) Fg:1 | g6 Fy:6 [Fp:i6 Po: 2K} | Fp:d £y:4
[ Fg:l |Fg6 | Fg:S Fgrals) | Fpa(®)
Fo:6 Fg:5 Pyl
Fyo:d Fry:d
Line - 26 498 1,271 ] 469 1,i40| 965 552 2806 529 1,534 1,508
i DE— S 4 N o SV S N
Bulk 6 10 1o 2 - 7 - 34 19 - -
—_—— e A i N e b —_ -
Note ;.  * Nomber of combinations with the letters § and K are those of combinations which were grown

at Srisamcong Agr. Exp. Sta, and Kalasin Agr. Exp. Sta. respeetively,

Al of the others were growan at Mae Jo Agr., Exp. $ta.
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“Table ITI-7.  The methods of preliminary yield tests and
o regional yicld trials conducted from 1973 o 1976

Year Season | Names of experiments Location Nomber of | A plot size Replication Planting date
’ strains ¥ m2
1973 Dry Preliminary yield test Mae o 19 (2 6.0 3 Jan, 16
Rainy Preliminary yield test Srismwrong [ ¢ [ T
Phraphutthalsat
1974 | Dy Prefiminary yield tost Mac Jo I 6.0 2 Jan. 5
' Chainal 372 6.0 2 Jan, 5
Rainy Preliminary yield test Srisamrong 15(2) 6.0 2 May 5
I : Phraphutthabat 45 (2} 6.0 2 July 15
“Regional yield trial Srisamrong 12{h 6.0 4
Phraphutthaba 12(4) 6.0 4 July 16
1975 Dry Preliminacy vield rest Maf: Jo 40 {2) 4.4 3 NDee. 11
_ Chainat 40 (2} 4.4 3
Regional yield rriat Mae Jo 28 (2} 8.8 4 Dec. 23
: Chainat 28 (2} a8 4
Kalasin 24{2) 3.8 4 Jan. 17
Rainy Pretiminary yield cest Scisamrong 33(2) 4.4 3 May 7
Phraphatthabar 33(2) 4.4 3 Juiy o
Regional yick trial Srisamcong 13{2) 8.8 4 May 8
Phraghuithabat 13(2) 8.8 1 July 9
Mac Jo 13(2) 8.8 4
Kakasin 13(2) 8.8 4 June 17
1976 Dry Preliminary yield test Mae jo 36(2) 4.4 3 Dec, 11
Chainal 30(2) 4.5 4 Dec, 20
Rc;gion_al yield trial Mae Jo 142} 8.8 4 Dec. i1
Chainat 14(2) 9.0 4 Bee. 20
Kalasin i5(2) 3.8 4 Dec. 25
Motes: 1 ¢ Nﬁmhcr in the parentheses are thase of standard varieties.

2} Plaming deasity s 50 cm x 20 em, 2 plants on a hill in atl cases,
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1019 = Dy A9 Pe- 3 -Pe-1 - Py Py ProPiy

o :'Fz By By Fs B _'_I'T,,'..'Fa. Fy _F_IO‘FII'I'
S NSS NS S NS NS NS NS NS
‘R D R D R D R P R D

S - Sclection
NS . Non-Selection
R - Rainy scason
D~ Diyscason

‘The Fy and later generations were made devivatives from [ without sclection. This

method was of cffect in saving labor but some showed segregation in subsequent generations,
Table 11-6 indicates the numbers of combinations, lines and bulks tested from the
dry scason of 1971 till the rainy season of 1976 by cropping SCASON.

Preliminary yield tests were stacted in the dry scason of 1973 and regional yield
trials in the rainy scason of 1974, These yicld tests were carricd out at the Srisamrong and
Phraphuceabat Agricultural Experiment Stations, situated in rainy scason soybean cultivation
arcas, in the rainy scason at the Mae Jo, Chainat and Kalasin Agricultural Expetiment Stations,
situated in diy season soybean cultivation areas, in the dry scason. The places where these tests
and mials were conducted and the number of steains are shown in Table 117 as classified by

cropping scason.

3} Selection of the “7019* and “7024°, and the Promising Lines Bred Out from Thesc

Crossings

{a} Pedigree Selection of the Progeny from 7019 and chat from 7024

As ‘64 - 1047 was used as one of the crossing parents resistant to soybean rust in
these combinations, it was considercd that the wmatcrial would be svitable for the
cropping in the rainy season when the heavy occursence of soybean rust is observed, For
-this reason, emphasis has been put on the experiments in the rainy season, and a strict
sclection has been catried out on the progeny from these crossings in respect to resistancy
to soybean tust. In their subsequent gencrations, they were used in regional yield wials
but the pedigree selection of the lines was temporarily called off in the Fg and
subsequent gencrations and mass seeds were used in these trials, In the rainy season of
1975, a-leat’ cusling symptom happened o be observed in the progeny of these
combinations and differences among the tines in the severity of this symptom were noted.
[fqr this teason, the pedigree sclection was resuined, as the plants in which the leaf cucling
symptom was not observed or the symptom was light were selected in the population
from mass sceds.



~The crossing parents which were used in the combination of 7019 “Acadian® x “64 -
104%) "were the medivim  maturing *Acadian’ of indeterminate growth which was
introduced from the United States and the stems of which were long, and the mediom
maturing “64 - 104* which was introduced from "Taiwan and resistant to soybean rust and
the stoms of which were medium in length, The progeny from ¢his combination is
craced back to the seven seeds harvested fram the 21 flowers artificially crossed at the
Mace Jo Agricoltural Expeciments Station on November 27, 1970. The subscquent
selections were shown in Table 11-8 but i atcempt will be made here to give a further
explanation. At the Mac Jo Agriculearal Experiment Station in the dry season of 1971,
Iy was grown and 1,098 sceds were obtained from six plants. In the rainy scason of
the same year, 1,000 plants in a population were cultivated at the Mae Jo Apricultural
Experiment Station, and 208 plants ont of the population highly resistant to soybean rust
were selected as the heavy occurrence of soybean sust observed in the fatter half of the
growth, The sceds from these selected plants were planted in tow (line) respectively ac
the Mae Jo Agricultural Experiment Station in the dry season of 1972, As it had been
considered from the beginning that this progeny was suitable for cxopping in the rainy
scason, a light sclection was made, 110 lines were selecred and harvested in mass by row
{line}. In the rainy season of the same year, the 110 Fy ines derived from 1, were
planted at the Mac Jo Agricultural Expeviment Station, and a strict sclection was made in
respect of the gencral characteristics and resistance to soybean rust, and 135 plants in 27
lines were sclected. At the Mac Jo Agricultural Experiment Station in the dry scason of
1973, 135 Fs lines in 27 lamilies, cach family consisting of five lines, were grown, and 36
lines were sclected from 17 families. About 10 planes were havested from each line and
threshed separately. In the rainy season of the same year, the pedigree selection of Fg
lines was conducted at the Mace Jo and Srisamrong Agricultural Experiment Stations. In
the former, the seeds of the three best yiclding ptants out of about 10 plants harvested
from cach line and thieshed, were mixed to prepare the sceds of 36 lines by thiee
replicated trials. In the latter, two plants were sclected out of the aforementioned plants,
and 72 lines in 36 familics, cach family consisting of two lines, were grown. In this
generation, the sclection was separately done on the materials available at both
agricultural experiment stations.  In the experiment at the Mac Jo Agriculwral
Experiment Station, 23 plants in five lincs were harvested, whereas 10 lines in 10 Famities
were harvested at the Srisamrong Agyicuttural Experiment Station but the selection of
individual plants was not conducted due to the failure of showing uniform growth, In
F, generation, these materials were planted at the Mac Jo Agricultural Experiment
Scationin the dry scason of 1974 and 60 plants in six lines were sclected.  In the Fy
generation, the 60 plants in six lines selected in the former gencration were halved and a
group of 30 lines in six familics was planted at cach of the Mac Jo and Sriamrang
Agricultural Experiment Stations in the rainy scason of the same year and harvested in

mass by family. Among the materials used in the Regional yicld vials conducted in the
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Table 1118, Pedigree selection conducted on the combinations of “7019* and *7024*

A, Crossing No. 7019

Pareats: *Acadizn® x 64104

68

- __‘E:J_f—-__- T .“‘liu:“ T ] - I d S("C!led
anem Season Lecation Date _ol' Flate More
I tion plaating | ' I e
AD, Bt Fauk, ’—I,in-:s P !!:fw Fam, Lines Elrs,
197¢ | 2533 [ ISR S I IS SUNEPUN NS - -
Mac Jo {Nor. 27) 21 tiws. ) 4 pods 7 jeeds { } i Dateof crossing
"""""" T T ey | Mo | g || 7 seeds 6 ples. 1903 seeds | Plant type
ok | 214 Nk | s Jowa 1} i
Mac Jo [T 208 10 " 140 mass
1972 | 1313 Mae Jo ]ul;l-:i"— : - —1'10 40 27 (333 Planied Py detlved lines
- R e e R el S S ey 7 -
Fyg Dry Mac Jo Jan. 20 2? £33 40 17 36 nixed
1973 | 2516 - —- - e |22 - -
B F Rai Mac Jo 5 23 Plamied Fy deilved limes with 3 g,
ainy  fo—Sm i —— — i
N Srisamrong June 1 40 w 10 mass
Ey Dy Mze Jo VPee d 40 5 5 50 ]
Dee. 6 0 1 14 Planted Fg devived lines
1974 | 2817 v i Mae Jo June 25 6 30| 40 [ mass mass
g K it LU L
8 Y Stisamsrong May 17 6 20 40 [ Mass masg ]
Fy Dry Mae Jo Dec. 12 6 | 250 6 95
1975 2518 __'F """" - - . S - T yTTTTTTYYT Tt -
IV N Ratny | Mae Jo July 4 6 95 10 3 1 55
8. Crowsing No, o Parzats: 163.104" x 'S}.2*
Year leneea- 3
P (“.,MH Seazon Lacation Date Pr e Hanted ; Sefected Note
tion planting “'"- e It —
Al | b2 Fam, | Lines [;:: Fam, Lincs Ples.
) . Nov, 75 & T T
1970 | 2363 | Crossing Luy Ma¢ Jo ( l9;! fan. 3) 49 dhws 8 pods 12 seeds { )t Pate of ciossing
_j_‘“ . Dy _Mm Jo N Feb. 25 I t2 | _!Dpl!s 3,416 seeds Flant type B
1971 2514 2 Rainy Mae to June 18 1,708 314
Fy Dy Mac Jo Feb. 2 34 10 B2 mass o
1972 | 2515 [ — o —- - -.- ROV S —
o Fy Rainy Mac fo Juty t4 82 10 20 3 Planted By desived lines
Best jp!l; T
Fg Dy Mae Jo Jan, 26 20 8 10 14 | mixed
9 yaswe | - q o A b a 16
5 Rainy |Mscjo_ [y |2 7 35| Planigd Iy desived lincs with 3
6 _r [ Srsamrong June 12 23 6 1 40 | 2 :ﬁ . _hass - ~ > e
) Bec. 4 7 35 A0 T -
¥y 113% Mae Jo (Dee. & i m — e : -
L - 1 [14] Planted ¥y degived lines
o esay b { )} : Inctuded s yield triad
- s Mae Jo
¥
8 Raioy {__1.: tnchuded in yleld uala)
Srisamrong
2 D: TS ——
1975 ) 2518 - ,g z . Hhaclo . R
Typ Rainy Mae Jo




=~ diy.season of 19785, some failed to show uniform growth, so it was decided to resume the
selection of lines using a large area of fickd for each line. As the leaf curling symptom was
obscrved in the lines derived from this combination, attention was focused on it in
conducting the individual plant selection. Summing up the 15 plants selected from each
line, 95 F,,o lines in six families were planted at the Mac Jo Agricultural Bxperiment
Station in the subsequent rainy season, and 17 lines were sclected in thice families.

From the combination of “7024” (*64 - 104> x SJ-2°), the introduced vaciety
‘64 - 104" resistant to soybean rust and “SJ-2° which was considered to be a standard
Thai. variety for cropping in the dry scason were used as parents, This progeny was
introduced from the cight seeds which were collected fiom the 49 Rowers artificially
crossed at the Mac Jo Agricultural Experiment Station on November 25, 1970, and
Janwary 2, 1971, and the subsequent sclections were shownin Table 1M1-8,  An
explanation on this combination is omitted here, as the process of the sclection in this

propeny was practically the same as che aforementioned “7039".

(b} Selcction of the Lines from *7019 and “7024° in Yield Trials

The breeding lines from these crossings had been incorporated in preliminary yickd
tests to test their yielding ability and other agronomic characteristics since the rainy
season of 1973, as they had been considered resistant to soybean rust and suitable ¢o the
rainy season cropping. The number of lines selected from these combinations for testing
in the yield trials are shown in‘fable LH1-9. In the first step of the yicld trials, the control
of the test fields could not be described as adequate, and the rescarchers in charge of the
trials were not so expericnced. So much so that fully refiable data could not be obtained.
For this reason, the materials offered for testing in the yicld trials since the rainy scason
of 1973 remained without any major selection until the dry season of 1975, Asa result,
the lines offered for testing in the yield wials conducted in the dry season of 1975 were
six for the preliminary yicld tests and six for the regional yield erials from “7019%, but
these six lines werc the same. From *7024°, nine lines were offered for testing in the
prefiminary yield tests and seven lincs in the regional yichl trials, but these seven lines
were made the same in both trials. Upon completion of the trials in the dry season of
1975, it was decided to sort out these lines for various yield trials, depending on the
degree o which they were promising,

A leaf curling symptom was obscrved on the lines derived {rom these crossings in
the dry scason of 1975, Iu conducting a sclection, therefore, it was decided to focus
attention on the lines in which the occurrence of the symptom was not high and which
could assure high yield. As a result, it was decided to leave two lines from “70197 in the
regional yield trials and put thice lines back to the preliminary yield tests, and it was also
decided to test theiv yielding abilicy on the former two lincs at the farmer’s ficlds. Prom
“1024°, three lines were offered to the regional yicld trials but not tested in the farmer'’s

fiekd tests because problems were posed on their feafl curling symptom. It was decided to
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Year

1973

1974

draw a conclusion after checking the prevalence of this symptom in

addition, four lines were used iti the pretiminary yicld tests,

Fable 111:9.  Number of breeding lines from #7019 and 70247
* which wete tested in yield trials

Scason

(353

T ainy

Noie:

(c)

© Generation

Rany | )

Py

the rainy scason. In

7019 (Acadian x 64--104) 7034 (64104 x $J-2)
RYIEEY | RITEYE ] Total Py | ORYTHE EEE e | Total
e e e A ——— l.ﬁ_ RPN (RN SRR
o foem e e e = '6 I |'—“'i_ e e e e e S e mee ““——4" ’_“
T T Y R 8
AT R N 7 ! 8
.......... i _ ——
¢ 6 9 7 9
s R PPN [NV S _|,,._._,_# e f————e
2 2 5 4 _ﬁ____:}ﬁ o
R T R T ) i 3 4

PN.T = Prefiminary yicld 1est,

PIRYLT = Regional yietd vrial,

Sclection Conducted FThereafter

FEER T = Papmers field test

Aficr the resules of the trials conducted in the vainy scason of 1975 were compiled,
the reselection of the breeding lines which were to be used in yield trials was conducted.
At that time, the results of the yield trials, results of the analysis of the components of

the sceds produced in yicld wrials in the previous dry scasom, results of the tests on

resistance to soybean rust, observations on the growth of the lines in the pedigree field

and prevalences of the leaf curling symptom were used for reference purposes. An
outcome is given in Table 11-10. All these grew with vigor, their sceds were biger than
those of the standard variety “SJ-1* and their resistance to soybean rust was just as the
“same degice as that of “64 - 104°, so that they were considered suitable for the rainy

scason cropping. .
Of them, two lines from 7019* were considered most promising and used in the

farmer’s. ficld tests as the same as in the previous scason, The results of yield trials

performed on these lines until the rainy season of 1975 were summerized in Table H1-#1.

It was difficult to select from “7024 the lines in the farmer’s field tests.

-Crossings

10-

~ Selection of *7020” and ©7021” and the Promising Lines bred out from those



'Fable H1:10. © Allocation of breeding lines from the crossing of
: ‘7019 and *7024 to yield trials in the dry season

of 1976
Experiments Breeding lines
1. | Parmer’s field test _ 7019 — Py, 49, Py, 3.0, 1. FPg. Py, 4. Py,
7019 - P,. 49, Py, 5. V. 5. FPy. Py 12, Py,
"2, | Regional yicld trial T019 — Py, 49, Py, 2. Py, 3. FPy. Py, 7. P4
7019 - Py, 49. Py, 3. Pg. 1. FP5. 8. 4. Py,
7019 — P?. 'i'). Pq. 5.[’5. 5. l"Ps. Pg. 12, Pll
7024 - Py, 86, Py, 3.Pg. 5. FPq. Py, 2.0y,
7024 — Py, 286, Py, 6. Pg. 2. FPy. Py. 9.9,
7024 — Py, 286. P4, 2(8). Pg. Pq. Py, Py, 14,1,
3. | Preliminary yield trial 7024~ Py, 310, P, 4.7, 3.0Pg. Py, L4, Py,

{a) Pedigree Selection of the Progeny from “7020° and *7021*

‘7020 (*5]-2” x “K.S. 2527) and “7021" (*K.S. 252" x “§J-2") have the same parents
and arc noted to be at the reciprocal relation, Of the crossing parcats, *K.S. 252° was the
one which had already been introduced from Taiwan and was preserved at the Mae Jo and
Kalasin Agricultural Experiment Stations. lts vigorous growth was highly evaluated but
its sced coat was green. Both parents were susceptive to soybean rust, and the sclection
of progeny from these combinations was targeted to bred soybean varicties for the dry
scason. With special stress put on the observations at the experiment conducted in the
dry season, the sclection was promoted with due consideration paid to the vigorousness
of the growth, degree of resistance to shattering, and resistance to downy mildew.

The lines from “7020” were the offspring from the 43 hybrid sceds that had been
collected from the 80 flowers artificially crossed at the Mac Jo Agricultural Experiment
Station on December 4 - § and Deceber 16, 1970. I the dry scason of 1971, 5,661
sceds were collected from the 17 F; plants which were grown at the Mae Jo Agricultural
Experiment Staton.  From the beginning, this combination had been designed to breed
soybeans for cropping in the dry season. I'y was planted at the Mae Jo Agricultural
Bxperiment Station in the dry season of 1972 and mass selection was conducted.
Pedigree. selection was started from the plants which had been selected in the Fy
population planted at the Mac Jo Agricultural Experiment Station in the rainy season of

the same year.  The subsequent selecton conducted was indicated in Table Hi-12
According to that table, pedigree selections were made at the Mac Jo and Srisamrong

Agricultural Experiment Stations in the rainy scason, butin so {ar as the soybeans

1 .



Table 111-11. The vesubts-of yickd ivinls-ost selected lines (uill the rainy scason, 1973)

b T O TG y

Mame of Iincs.

10I9.P2.49.P4,3.I‘6. 1PEg Py Py

St

Name of lines

?0|9.P2.49.P4.§.F6.S.[’P Po¥10

8

8.2 .

e
Year, Season | Experirnent?
§974, Pry YT
1974, Ratay RYT
1935, ry PYT
1975, Dy RYT
1975, Rainy ‘RY¥YT
1975, Rainy /YT’
1975, Rainy CRYT -
1975, Rainy "Y'V -
. Average
1974, Diy YV
1974, Rziny " RYT
1925, iy YT
1975, Py RYT
1975, Reiny RYT
1975, Rainy RYT
1975, Rainy YT
1975, Rainy RYT
. Aveqage
W, Cry e
1924, Radny /YT
1975, Iy PYT
1975, Doy RYT
1975, Rainy RYT
1975, Rainy RYT
1975, Ralny BN
1925, Rainy RYT
Avéqage

Mac Jo
Phrzpluthiabat
Mae Jo

Katasin

Mac Jo
Srisamiong
Phraghs tihzbs
Kalasin

e Jjo
Pheaphutihabac
Mat Jo

Kalasin

Mae Jo
Srisamiong
$hra phintthabah
Katasin

Mae Jo
Phraphotihatas
Aae Jo

Katasin

Mae [o
Siisamrong
Piaaphotthabal
K1lasin

Location

Mae fo
Pheaphutibabat
Mae Jo

Kalasta

Mac Jo
Seisgmang
Phraghuyrhabal
Kafasia

Mae Jo
‘Phraghutthabat
Mae Jo

Kakasin

Mae Jo
Sriszmyong
Phiaghutthabat
KsMsin

Mazjo
Phraphutthabat
Mae Jo

Kalasin

hae Jo

" Srlumeong
Phiaphutihabal
Kilasin

Year, Stason |- Expecimentt
1974, Dhy PYT
1974, Rainy T
197%, Dy PYT
1915, Oy &y’
1975, Riiny RYT
1975, Kainy B’y
1975, Rainy RYT
1975, Rainy RYT

e Bverage
1974, ey OPYT
1974, Rainy RYT
1975, Oy PYT.
1975, ny /YT
1925, Rainy RYT
1975, Rabny RYT

| 1975, Ralny RYT
1975, Riiny RYT

i Average

CE978, Dy T
1974, Rainy YT
1975, Dry YT
1975, Luy " R¥T
19725, Riiny RYT

- 1975, Rainy RYT

. _1975. Rainy RYT
t975, Rafay CRYT .

- K Ayerage
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planted in “the. rainy season at the Mae jo Agricultural I'xpenmcnt ‘Station: were
conccrned the d'tmagc -caused by soybcan rust was very scvere, and there were many
cases in which sufficient seeds could not be haivested.

The progeny from *7021” were the off-spring from the 13 sceds in nine pods obtained
from the 30 flowers artificially crossed at the Mac Jo Agricultural Experiment Station on
November 27, 1970. The subsequent process ‘of selections was shown in Fable 111-12.
The lines from this combination were considered more promising than those from *7020°

to which |cfcrcmc has been made carlier, and many baccdmg lines have been

mcorpomted in y;dd trials.

(b} Selection of the Lines from *7020” and “70217 in Yield Trials

The breeding lines from these combinations were tested in the preliminary yield
tests since the rainy scason of 1973, As is discernible from dhe number of breeding lines
shown i n Table 11113, the growth of the lines from *7021” was more vigorous, so that the
btecdmg lines from “7021”° was considered to-be the mainstay of those for cropping in the

~dry season. In 1974, the breeding lines from “7021* began to be tested in regional yicld
:trials but no major selection was conducted. In the dry season of 1975, six out of seven
breeding lines were duplicatedly tested both in preliminary yield tests and regional yield
trials. At the time when the yield trials in the drys cason of the same year had been
compiled, the real location to yicld wials of the breeding lines from these combinations
was conducted. At that time, the severe selection on breeding lines primarily from
*7021* was performed.

After the termination of the experiments in the rainy scason of the same year, the
allocation of breeding lines was reviewed.  As a result, it was decided to use onc line
from *7020° in preliminary yicld tests and two lines in regional yicld trials, Of the two
lines, which were to be tested in regional yicld trials, it was also decided to use one in
farmess’ field tests. From 70217, three lines were used in regional yicld ¢rials. Of them,

it was decided to use one line in farmers’ ficld trials.

{¢} Selected Lines
Shown in the followmg are the allocation of breeding lines in the yicld o ‘dals of

breeding lines from these combinations and the results of yield trials on selected lines

which were to be used in farmer’s field tests,
“7021 - P, - 88 - 4.2 -1-4-Pg"is a proinising line, as it shows a very vigorous

growth resistant to downy mildew, with larger seeds than thsoc of “§j-2", and of

relatively high oil contents. Although its resistance to shattering is slightly inferior to

that of *§J-2".



‘Table 112, Pedigree selection conducted on the

€. Crossing No. 1020

“parents SJ27 x K.8, 252"

.coni[iinéltions'_b:f 70207 :m.d_ “7021"

Year W Genera: Loca ke of Planded filfitf_ Co e
It e $t150n . o - - g - R ;
AL KN ltgn ' tion planting Fanw, Lines | Plusflinie Fzm_.T Lines Pis
1970 {1 2819 o e R — T g Py e
Crossing Dry Wae Jo 390 flws 2? pods | A3seeds (') Date of crossing
_ P by | Maedo A3 seeds 17phs | 5,661 seedfSeedeont cotor _
071 2514 oo S RS - F i A ————— e
ms | -
1872 VT;} U IS — -
I Mic Jo _35
1973 2526 . Mae Jo 15
- 13 Ralny - ———
Sriamrang bhas e
SRR ESEE S — e et P
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2 t0 40
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Table 111-14, Allocatlon ofblccdmg lines from the crossmgs of *7020”
' and #7021” to yield trials in the dly season of 1976

Experiments _ Breedmg lines

1. | Farmer’s ficld test 702(_): . .P3. 49, 2, 3."?7‘ Ps.Py. Pro
' 7021+ P3.88.4.2. 1. 4. 4(S}. Pra

2. R:egionnl yield tvial - 3020 ¢ Py, 49,2, 3. P Pg. Pg._?{o
7020 - Pj3. 65, 1. 5. 1.3. 2(80). P10
7021+ P3.79.3. 2. L 5.1(8). Pyg

7021 - P3.88.4, 2. 1. 4, 4{S). Py

7021 - Py, 78, PPs. 3. A(S). 4. 2(S). Pro

3. | Preliminary yield trial 7020 - P3.20.2.1.3.P5. Py, Py

5)  “S]-4*

At the time when the cxperiments in the dey season of 1976, were being carried out

the most promising ones selected from ¢he brecding lines were being used in farmer’s field erials,

~They totaled four lines, including two lines from *7019” (*Acadian® x <64 - 104"} and one linc
cach from *7020” {*SJ-2" x *K.S. 252"} and *7021" (*K.S. 252" x *SJ-2),

Immediately before his rewurn to Japan, the writers discussed with Dr. Arwooth
about the candidate lines for new varicties. As a result of the discussion, it was decided that
onc line from “7019” would be recommendedable as a rust-resistant line for cropping in the rainy
season and one line from 7021 for cropping in the dry scason, Later, Dr. Arwooth compiled
the results of the past experiments on it and submitted them to the Variety Recommendation
Coinmittee ot the Thai Department of Agriculture (Upland Crops Division).

The pedigree numbers of these two lines are: -

1. “7019-P, 49 Py -3 -Pg-1-TPy-By-4-Py,°

2. 7021:P, Py -88-4-2.1-4-Py-1,,"

Of the aforementioned two lines, the one from *7019” was considered most

..promismg and its. piopagatlon was already being stepped up at the Mac Jo Agricultural

- Experiment Statl_qn: in the dry season of 1976. As:it has been approved by the aforementioned

Variety Recommendation Commiittee, this linehas been trially planted at several demonstra-
tion ficlds throughout Thailand for final decision. Now that this line has already been approved-
by ‘the Vauety Rccommendauon Committce, the variety name SJ-4” is given to it by 'Thai
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rescarchers followmg the existing standard vatictics *$J-1°, 'Sj 2* dind *SJ- 3

i the followmg, the charactaristics of the so-called “SJ-4" will be outlmed

llus line is rcslsmnt to soybcan rust mhcntcd from one parent and consldencd to be
alny season, ‘because the high incidence of rust discase on. the soybcqns

a line for cnoppmg in the r
a major barsiet in Tha:land With dctelmlmtc growth,

cropped in the rainy scason constitutes
this line has broad leaves, brown’ pubescences and purple Aowérs, It is somcw!mt shorter in stem

length than *SJ-2” but the degree of lodging is smalle:. Its growth is somcwlmt conspicuous. The .
seeds have yellow seed coats and light brown Inlums. This line is lqlgcr than ‘the standard
varicties *SJ-1* and $J-2” in terms of 100- gmm wclght. The results of an analys:s of the sced
contents suggests that the oil contents of “SJ-4” is lower than these of the standard varictics
<5J-1* and ¢SJ-2* but the contents ofplotcm is higher than those of standard varietics, '

‘Fig. 1112 and ‘Table 1t-16 indicate the process of the pcdlgrcc sc]ccuon on ‘SJ-4

and the data obt'\mcd in thc, yield ¢ trials on it
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CHAPTER 4. METHOD OF HYBRIDIZATION BREEDING

| I “this chapter, an attempt will be made to explain the so-called hybridization
breeding in which varictics are sclected and fixed while artificially crossed hybrid proécnics £0
through generations by means of sclfing, _ .

o The breeding step may be divided into the phase when: heritable variations are
produced in crops and the phase in which plants or lines with characteristics fitted to the purpose
are selected.” The breeding method in which new heritable variations are produced by means of
hybridization is known as the hybridization breeding method, At present, the hybridization
breeding method constitutes the principal crop breeding meghod. o

Wien the hybridization breeding method is used in selfpollinated crops, there are
two' breeding methods - pedigree method and bulk method -- depending on the method of
selecting hybrid gencrations.

fu the pedigree method, seed collection is performed for each plant in each hybrid
gmmratién, the line f_l_'a:)lﬂ . éach-plaht in subsequent generations are carried out, and the pedigree
and individual selections are repeated.  In this method, much labor is required for selections and
surveys during the growth, but information can be obtained aboat cach generation of one and the
same material, thus makihg it possible to breed varicties in a relatively small number of years.,
In the bulk method, on the other hand, cultivation has been conducted from F, to about Fg and
after the fixing of heritable characteristics has made progress, pedigree selections ave started. In
this method, not miich labor is required for cach hybrid generation, but there is a aced for the
maintenance of a considerably large number of plants for each generation, A large arca is also

“required, '

it is difficult to determine which is better, the pedigree method or the bulk method,
Whichever is more suitable should be adopted, depending upon the number and nawre of
characters set as objectives in the selection, Their combined use will sometimes be effective.

As breeding experts, the writers took charge of the soybean breeding tests and trials,
and ‘their main cfforts were concentrated on the combination biceding which was desighed to
incorporate in Thai varicties the vigorous growth, tesistance to soybean rust, Jarge sced size and
other characters equipped to introduced varicties by means of artificial crossing. In respect of
the hybrid progenies, an attempt was made for their selection and fixing in the pcdigrc;c method.
In the meantime, many difficultics, such as problems associated with the experience of persons in
charge of breeding tests and the control of breeding ficlds, were encountered, and the sclection
did not necessarily make progress at a steady pace, although achievements in general were
eventually accomplished. On the basis of what were expeirenced and pondered over while taking

charge of saybean breeding tests on the spot, an attempt will be made here to introduce what the

writers thought of the method of breeding soybeans in Thailand. In view of the existence of

many difficulties, the writers regret that they could not affard to catry out the following plan as
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it was, but they would be happy if their description counld setveasa guideline for the treatment

of breeding materials in the future, -

Incidentally, the description will be made on the following threc premises:

(i) ~ Breeding matevials were planted twice a year - the rainy and dry scasons -- to
' produice generations. For the sake of the future, materials can be naturally prepared both for the
It would b¢ possible to produce generations with the plantation done

rainy and dry scasons. : !
' was given to the shortening of the: breeding period after artificial

ottee a year, but priotity
“hybridization,

(i) - Selection and fixing were promoted by the pedigice method, One of the important

breeding objectives for soybeans for cropping in the rainy scason in Thailand s resistance to

soybean rust. [t is surmisable that the resistance is controlled by a small number of genes.
Conscquently, it is possible to remove susceptible Jines from the carly generations with the
pedigree method. For example, cven it it is targeted for _thc tainy ‘season varictis, growing for
the dry scason comes in between, so that even if there is progress in generation, there are cases in
which the iumber of substantial selections is small. However, the pedigree method makes it

possible to cairy out the selection on the basis of the results obtained in the dry season,

iy The yield tial of breeding lines is conducted both in the rainy and dry scasons.
Depending on the breeding line, the allocation of degrees of importance for cach cropping scason
should be done in assessing the results of the yield trial. However, the results of the yield trials
cartied out in the dry scason ave necessary even for the kines to be cropped in the rainy season'in

view of the present situation of soybean cultivation in Thailand.

1. Collection and Prescrvation of Germplasin

In respect of the introduction, collection and preservation of varictics, it is desirable
to accurately record the name of the variety, the place from which it has been introduced and the
time, ctc., for eacli material so that cotrect information is available at any time, even if the man
in charge of breeding is replaced by another. It is also desirable to print the resules of a survey on

‘the characteristics of any variety for permanent documentation,
~ Cultivation for variety prescivation is of use uot only in maintaining its sceds but

‘also in - discovering useful cross parents from an observation during the growth and a traits
sutvey, o ' .
... Cultivation for vaticty prescrvation would accomplish its purpose if about 30 plants
for one "variet:y are planted. :While observing the growth, an attempt must be done to pull out the
plans seieed :W.ith diseases infectious to sceds and those of a heterogenous variety. -

| '-l.n harvest, 10 noimally growing plants arc reaped and threshed. Then they will be
. drjcd 50 that the water content in its sceds reduces to about 12% for stocking,
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In Thailand, the temperature-and humidity arc lugh in naturatly glvcn conditions; so
that the sccd gcxmnntmg capacity cannot be maintained for more than about three motichs, IF
the seed storage granary is equipped with an ajt-conditioner to maintain ihe temperature at about
180C and the humidity at about 70% (relative), the seed germinating capacity may be maineained
for more than two years. It is also possible to stock them over a long span of time by .kecping
them at low temperatore and humidicy,

- For all the stocked varicties, a traits survey should be carried out at least once
both in the rainy and dry seasons, Fairly large labor is required for varicty stocking cultivadion,
so that about 200 presumably useful varieties should be selected from those after the character
survey has beeir completed for observation in each cropping season, and other varieties should be

stocked in a granary as long as their germinating capacity can be maintained,
2. Brecding Objectives

_ The breeding of soybeaus at the Mae Jo Agricultural Bxperiemat Station was
stepped up with the brecding objectives set up for each crapping scason in respect of the varicties
recommended at present — ‘SJ-17 for cropping in the rainy scason and *S$J-2” for cropping in the
dry scason - as mentioned in 1, Chapter 3.

~The important objectives for the soybean varietics for cropping in the rainy season

are:
* High yield and good quatity;
*  Growing period of 100-105 days as in the case of *Sj-17;
* Somewhat short but strong stems and highly resistant to Jodging; and
k Resistant to soybean rust.
I'he importance objectives for the soybean varictics for cropping in the (Iay season
arc:
¥ High yield and good quality;
’ # A somewhat fonger growing period than in the case of ¢5)-2” - i, 105110

days;
*  Somewhat tall height with a large plant cype; and
*  Hard to shatter.
In addition to these characteristics, the high oil content, the capacity of seiting root
nodules on the lcan soil of the northeast region, the germinating capacity, ete., were taken up.
The aforementioned breeding objectives will also remain important i the future. in

addition, there will be a need to set up higher breeding objectives and promotc the selection for

the new varicty in the future,
The high yield is one of the raost important breeding obju,tlvcs which will have to

be continuously maintained. An awempt will have to be made to grope for crossing parents

higher in yicld than the conventional paients.

In regard to strong stems, too, cfforts will have to made o produce varicties with

-83-



ation, practically no jodging took place as there were
nditions of a short day length. In
he growth will become larger and

stronger stems, In the past dry season cultiv
few rainfalls and the growth was generally sall under the co

the event that the cultivation method is improved, however, t
an varicties for cropping in the dry season to-equip themselves:

ages by soybean rust are serious mostly in the rainy
ance to soybean tust has been set for the rainy

there will acise a need for soybe
with high resistance to lodging. As the dar

season at prosent, the breeding objective of resist
be a need for dey season varicties to equip resistance to

season types of varietics. ‘There will
asing year by year, Tt will also be necessary

:soybean rust in the tuture beeause the damage is fucre
to inaké efforts for a raise in the degree of resistance.
Up to naw, a system for an analysis of the see
and any satisfactory achievements have not been realized for the objective set up for the high oil
content. If an analysis of the content of the seeds from the Fy lines in the combination targeted
it will be possible to step up the selection in an effective

d componcitts has not been completed

for a high oil content is initiated,

mannei,

In respect of the components of Thai soybean varietics, emphasis has been placed on

the high oil content. In Thaitand, there are a vumber of soybean protein-containing foods, which
will presumably take on an exceedingly important character in the future, so that the breeding of
soybeans with a high protein content will be of usc in the future, The contents of protein and
oil ina soybcén seed show a negative genctic correlation, so that it is exceedingly difficult to raisc
both contents in the same variety. For the objective of a high protein content and a high oil
content, different combinations will be required.

In the past preliminary yicld tests and regional yicld trials, the same materials as
used at the Mac Jo Agricultural Experiment Station were supplied to other agricultural
experiment stations to carry out yield trials and character surveys.  As the number of places
where these trials and surveys were performed was limited and the accuracy of the tests was
not high in many eascs, the regional adaptability of each breeding tine could not be verified to
the full extent. In the fucure, it will be nccessary to increase the number of places for yield tests
and at the same time to provide guidance for the obtaining of more accurate data, This effore
will make it possible to clarify the regional adaptability of each breeding line both in the rainy
and dry season and eventually to breed the varietics which feature a wide regional adaptability
and assure a stably high yield in any area.

In general, the tropical soybeans arc of the late matwity type and their
photosensitivity is high. Recently, attempts have been made by several breeding researchers to
incorporate into tropical soybean varicties the low scnsitivity of varieties in high latitude arcas to
the short day length and to raise their environmental adapeability. The low sensitivity of soybean
vatietics to the short day length is closely associated with their carly maturity, and it would be
very difficult to incorproate their factors in tropical soybeans, Bven a small drop in the
sensitivity of ‘tropical soybean varicties to the short day length would be exceedingly useful in
that it would broaden their planting area and season. 1t is practically impossible to accomplish
such an objective over a short period of time, but it will be warthwhile to go forward step by step
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with the preparation of ivtermediate varictics, Te would be an ideal image for Thai soybean

varictics, if they were able to develop a variety which would be cquipped with a high yield, a low

photosensitivity and other characteristics, sueh as resistance to soybean rust and Jodging, and

which could cover any cropping season and any area by itself.

The selection of lines with a good root nodule setting capacity in the nostheast
region has not necessarily been stepped up in an effective manner. If the soil of this vegion is
improved, such as by the application of organic matter with barnyard manure and green manure
crops and the correction of the acidity with lime, even the varicties of the genotype, such as
*sJ-1” and ‘sj-27, will be able to set their root nodules to the full extent. Justifiable is the
thoughit of scttling of the problem of a fow yield for soybeans in the northeast region with a soil
improvement  program.  However, there remains apprehension about whether the  soil
improvement may be performed over a short period of time in that fean and vast region. 1t will
be indeed worthwhile to work for the breeding of a variety with a root nodule setting capacity
adaptable to that lean area in terms of breeding in parallel with the soil improvement.

In addition, the future objectives will include resistance to virus discases, resistance

to (|r0ught and resistance to insects and pests with attempts made to grope for gene SGurces.
3. Crossing and ¥y Growing

Depending on the breeding objectives, cross parents maust be selected in such a
manncr as will make it possible to prepare a combination in which the characteristics
accumulated by the parents may be complemented one another. 1f a varicty put into practieal
use in Thailand is used as cither of the parents and an attempt is made to add new characters
while retaining its inherent excellent characters, it will be possible to raise the breeding
efficiency, now that it already contains a number of genctic factors suitable for Thailand’s
environmental and cultivating conditions,

The varieties which, when used as cross parents, have produced a number of
promising strains in their progenies according to the records of their past breeding may be
surmised as having excellent genctic factors and are conscquently suirable as cross parents.

As cross parents to be added with new characters, varicties with one or more than
two of such characters as high yiclding, resistance to insects and pests, strong stems, good quality,
high protcin content and high oil content should be selected.

As regards the crossing combination, there usually are many cases in which
promising genetic factors may be accumulated with two parents in the form of A x B, 1If this
combination proves insufficient, there will arise a need for multiple crossing in the form of AxB
x Cor {A x B) x (C x D). In the cvent it is desirable to compensate for the defect which is
controlled by a few genes for a given excellent variety, back crossing is the form of (A x B} x By
will be of effect.

Given the question of which should be made the maternal or paternal parentin the

combination of A x B, it will be convenicnt in assessing whether the crossing is successful in Fy,
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that thc var fety cqmppcd with oite of two recessive gcncs of qualitative charactcrs {e.g white

‘pubescence and white flowers) is miade the maternal parent, because the important characters

influenced by cytoplasmic genes are very. small in fnumber. fot soybcans. It would be, difficult to
use a cleistogamous variety as the paternal parent, and it is advisable not to use as the maternal

parent a variety which tends to be damaged by insects and pests.

To have the flowering period of one parent coincide. with: that of the other, cross
patents are planted for 3-4 times at an interval of about 10 days.” Any hcterogenous or insect-
daimaged plants detected in the cross plaitts should be climinated. -

: I ‘Fhailand, the efficiency will be heightened if sowing is done in the rainy scason
and crossing somewhere between August and October, Thie hours between 8-11 aum. in July and
August are suitable for crossing. The later the crossing period, the later the suitable hours (Table
IV-1). | -

Table V-1, Proper titne for the artificial crossing of soybeans in ‘Thailand

Month © o Time
July 8:00-11:00
August 8:00-11:00
September | 9:00-12:00
October _ 10:00 - 13:00
Novcmb(,l Il:.OO - 14:00

In the afternoon of July through September, it is difficult to collect polien, as it
disperscs. Even at about 6-a.m., the anthers are found dehiscent and pollen can be collected, but
‘the possibility of assuring a successful crossing is low. In October through November, the
anthers dehisce at later hours, It would be difficult to collect pollen unless it was done after 10
am.
If cross parents arc planted in the dry season, some of them will undergo
cleistogamy due to the existence of short day lcngth conditions or heteromorphic pods, thus
rechicing the crossing rate. . .
The required number of crossing flowers is determined according to the crossing
success rate, Fy propagation rate and the number of plants scheduled for F,. [f it is assumed
.~ that the appropriate number of plants for F,. is about 2,000 per combination, it will follow that
" the crossing of about. 100 flowers per combination should be performed, because the F, [)ropaga-
“-tion rate is about 100 times at the lowest, the ctossing success rate, albeit big i in fiuctuatlon

B *'about 15% and the mlmber of grains in a crossed pod is about 1.5,

- The - crossmg proccdmc is such that pollination is performedd immediately after the
- removal of the stamens. The pollinated flowers are fixed with a tag indicating the combination
number and thc names of thc parents, and other flowers and flower buds in the same node ace
removed,
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: " To f'_ai.s_c_ t_l-m propagation rate in Fy, planting is done more spaced- than wsual, The
planting of 50 cm x.50 cri with one plant per hill is proper, With respect to 1, whether the
crossing. is “successful is assessed according to the pubescence color, leaf shape, flower color,
matutity petiod, stew height, grain color, hilum color, ete,, during the growth and in the
maturity period, - If this assessment is difficult to accomplish, fines will be prepared in I, aind an
assessment will be made by observing their segregation,

4, Procedure of Fy and ¥, Bulks

The number of plants in I, diffets, depending on the relationships of the parents,
aumber of characters to be selected and their inhieritance. In normal circumstances, the appro-
priate number is 1,500-2,000 plants per combination. The proper planting density is 50 cm x 10
cin or 50 ¢m x 15 cm with one plane per hill. In case there are some worrics about the
germination, it is advisable to do planting at a rate of two grains per hill and thin off leaving one
plant per hilt after germination.

The vigorous growth of I’y and Fy owes much to the heterosis. The effects of the
selection are not conspicuous in terms of yicld. 1n these carly generation bulks, emphasis is put
on the selection of qualitative characters and the climination of inferior characters. Gven in I,
the maturity period, plant height and grain sive have a high heritabitity, and an individual sclec-
tion is feasible for these characters. However, the characters, such as the yicld, resistance to lodg-
ing and chemical cdmponcnts, are low in heritability, so that the selection should be performed

when the generations get to Fy or Fy {Table 1v-2).

Table IV-2. Expected heritability of various characters of soybeans when selection units are 14, plants
and means of Py or later generation fines in two rcplications in two enviropments

Selection unit

Mcean of F 4 or later peneration

Character 9 plant Jines in two replications
within two environments

Yield 5 38
{eight : . 45 75
Maturity 5% 78
Flowering to maturity 40 65
Days to flowering 60 84
Seed weight 10 68
Resistance to lodging 10 51
% it _ : 30 67
% Protein 25 63

* From Johnson H.W, and R.L. Bernard {1962} *Soybean Genetics and Breeding”.
{Advance in Agronomy 14)



resistance to soybean rust is influenced by a few genes, and

e is surmisable that the can r . |
(¢ will also be effective to selece on shattering, seed

the selection. effects are high cven in Fy.
quality, shape of seed and uniformity of grains in Fy. -
As mentioned carlier, it is more effective to per

scason in Thailand, so that if crossing is donc in the rainy season, [EN
asoi and Fy in the dry scason, In the event a certain combination

a variety for cropping in the rainy season, A selection on the

form artificial crossing in tlie rainy
will normally come in the

dry scason, Fy in the rainy se
is prepaved specifically to produce .
maturity period, plant type, resistance to soybean rust, grain size, quality, ete., should be

conducted in B, in the raihy scason and only the climination of inferior characteristics

performed in Fy in the dry scason for bulk planting. o case a certain combination is prepared
for cropping in the dry scason, only the climination of inferior characteristics should be carried
out in F, in the rainy scason and a selection on the maturity period and plant type petformed in
F4 in the dry scason. : :

In the combination designed for the breeding of a variety for cropping in the dry
scason, the methed is conceivable of planting cvoss parents in the beginning of April, harvesting
cross seeds in the end of July, planting Fy in the beginning of August and harvesting it right
before .planting in the next dry season in order to cultivate Fy in the dry season and carey out
selection. ‘There are cases in which there is a need for irrigation for the cultivation of crossing

parents and Fy, but one merit is the feasibility of shortening the breeding period.

5.  Sclection of Breeding Lines in Fy — Fy [l
1) Pedigree Selection of Breeding Lines for Cropping in the Rainy Scason

For soybeans for cropping in the rainy scason, resistance to soybean rust can be
cited as on¢ of the important breeding objectives, Thercfore the main site for soybean breeding
for cropping in the rainy season should be the Mae Jo Agricultural Experiment Station where the
heavy occurrence of soybean rust is noted, by taking into consideration the situation of soybean
breeding in Thailand. Stress should be also put on the Srisamrong Agricultural Experiment Sta-
tion, which is located in the center for the cropping of soybeans in the rainy season. As for the
bieeding site of soybeans in the dry season, the Mae Jo Agricultural Experiment Station can be
cited, because its irrigation and other facilities were kept in good order and the fertility levels of
its ficld were velatively uniform. '

The general concept about selection of breeding lines was as follows:

In the rainy scason, plant the derived lines for early generations and lines for middle
~and late generations, catry out severe selection on resistance to rust discase, vigorousness of the

growth, degree of lodging, pod setting, maturity and size and quality of sceds, and also observe
~the uniformity within the families for latc generations, In the dry scason, while the variability
within the lines would be checked in respect of the plant type, vigorousness of the growth,

maturity, size and quality of sceds for the carly generacions, light selections would be perform-
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ed but plants within cach line barvested as a mass, For the middle and late gencrations, the
'illlif_Ol‘!lli__tY within the families would be checked in addition to the sclection on the
aforementioned characteristics.

On the basis of the afotementioned points, a breeding program for the varicty to the
rainy season as shown in Table IV-3 and the selection schedule for the varicty to the rainy scason
as indicated in Table 1V-4 were formulated. The selection schedule in Table 1V-3 is an example
for dealing with the promising material (combination). The 150-200 lines in Iy which are
detived from the selected P, plants in the population would be selected and reduced to 5-6 lines
by the time when they would be incorporated in Preliminary yicld tests in Fg.

The sclection of materials for cropping in the rainy season woold be started with the
selection of individual plants i ¥, population. In I3 in the next dyy scason, the seeds collected
from the cach selected plant would be planted to each row, and the selection would be carried
out on the plant type, maturity, the size and quality of sceds, ete., on the bases of Jine. “The
selection in th_is-stage, however, would be moderate in mtensity, and the plants within a line
would be harvested as a mass. In regard to Iy, the planting of the lines derived from I, would
be conducted both at the Mae Jo and Svisamrong Agricultural Experiment Stations. At the Mac
Jo Agricultural Expertment Station, resistance to soybean rust, plant type, vigorousness of the
growth, degree of lodging, pod sceting, maturity, yicld, the size and quality of seeds, cte., would
be checked, whereas at the Srisameong Agricultural Experiment Station, the materials would also
be harvested by the base of line and the yield surveyed. The selection of this generation would
be severe and the materials would be reduced by a great deal. Some families, each family consist-
ing of five lines, from the lines and plants seleceed in the preceding generation (in a promising
combination : 20 familics) would be cultivated in the dry season and the selection on the basis of
the line would be carried out on the plant type, vigorousness of the growth, maturity, the size
and quality of sceds, ete., but the selection in this gencration would be moderate in intensity.
The plants in cach line would be harvested as a mass. In the g as in the case of Fy, the lines
derived from I, plants would be planted both at the Mae Jo and Srisamrong Agricultural
Experiment Stations, and the selection would follow the same procedure as in the case of 5 but
in addition, consideration would be given to the uniformity in cach line. In respect of Iy, a
little number of [amilies, cach family consisting of five lines, (in a promising combination: 10-12
familics), would be cultivated, and the ptant type, vigorousness of the growth, maturity, the size
and quality of sceds, ete., would be evaluated on the basis of the family and serious note taken
of the uniformity within cach family while performing the sclection. With due consideration
given to that the families selected in this gencration would be incorporated in the yield trials in
the next generation, five plants would be selected from cach of the two lines chosen out of
five fines in a family. In the Fg, 10 lines of two families {cach family consisting of five lines)
out of a family selected from the preceding generation would be planted, and the selection of the
famities would depend mainly on the data obtained from the yield trials and others. Pedigree

sclection of lines within cach family and plants within cach line would be performed in the same

manner as in the case of ;. The Fy and subsequent gencrations would be treated in the same
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way as Fg, and 10 lines in two families sclected from the preceding generation would always be
rould be caried out according to the data obtained

grown, That is, the selection of familics w
primarily from the yicld trials, while the selection of lines and individual plants within the

familics would be conducted iu the pedigree field,
2)  Dedigree Sclection of Breeding Lines for Cropping in the Dry Scason

At present, the sclection of breeding lines for cropping in the dry season is being
“5J-2" used as the standard, while consideration given to less
ant type, vigorousness of the
Around Chianat and

ven in the dry scason,

stepped wp with the vaviety
shattering and resistance to the downy mildew in addition to the pl
growth, pod sctting, maturity, the size and quality of sceds, etc.

Suphanburi, rust damage was observed on the soybeans for cropping ¢

From the signs of prevalance of soybean ruse in ‘Fhailand, could be predictable that resistance to

soybean rust would be a point of saybean breeding even for the cropping in the dry season in the

future.
One thing about which much care should be paid in the cultivation of soybeans in

the dry season is water control, From this point of view, the Mae Jo Agriculworal Experiment
Station which is well accomodated with irvigation facilitics may be counted as a center for breed-
ing in the dry scason. On the other hand, the Srisamrong Agricultural Experiment Station {or
the Phraphutthabac Agricultural Experiment Station) may be looked upon as a promising place
for cropping of the materials for dry scason in the rainy scason. In case the soybeans susceptive
to soybean rust is planted at the Mae Jo Agricultural Experiment Station in the rainy scason, for
example, barvest of the sufficient amount of seeds will not be assured and it will be difficult to
command the planting of subsequent gencrations. At the Srisamrong Agricultural Experiment
Station, there is little damage from rust in the rainy scason and an enough amount of sceds could
be harvested. (At the Phtaphuttabat Agricuftural Experiment Station, the damage is conspicuous
and the growth is similar as that of soybeans planted in the dry season.)

The selection in the dry season is conducted on derived lines for the carly
generations and on the lines in the middle and late generations, and the severe selection covers
the plant eype, vigorousness of the growth, pod sctting, maturity, yield, the size and quality of
seeds, degree of shattering, resistance to downy mildew, cte.  In this case, variability within
the lines should also be included. In the rainy season, a moderate sclection of lines is conducted
on the plant type, vigorousness of the growth, maturity, and the size and quality of seeds, ete.,
and the uniformity in cach family is also studied for the late gencrations. In the event that
serious note is taken of resistance to rust even in respect of soybeans for ciopping in the dry
scason in the future, derived lines should be planted ac the Mace Jo Agricultural Experiment
Station ini the rainy season to make an assessment on cheir resistance against soybean rust.

As in the case of soybeans for cropping in the rainy season, a breeding program for
the varicty to the dry scason as shown in Table [V-5 and selection schedule of promising material
for the varicty to the dry scason were prepaved. The selection of materials for the dry season will
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be started with the selection of plants in the Iy batk popul

| v ation. In the case of a promising
combination, 150-200 lines in F,

_ will be reduced to 5-6 lines by the time when they are incor
porated i the yield trials in By, '

The secds which are collected from the selected plant in the ¥; bulk population

would be grown in lines at the Srisamrong Agricultaral Experiment Station (or Phraphutthabat

Agricultural Experiment Station) in the aext rainy season, While the variability within fines is

observed in-respect of the aforementioned characteristies, a moderate sclection in the intensity

would be cartied out and plants within cach line would be harvested as a mass. In respect of I,

the lines derived from Fy would be planted at the Mac Jo Agricultucal Experiment Station, and a-
strict selection would be cardied out on the degree of shateering, resistance to downy mildew,
plant type, vigorousness of the growth, pod setting, maturity, yicld, the size and quality of seeds,
ete, In the case of a promising combination, the selection of 10-15 lines and of five plants from
cach selected line would be performed. In the ¥, several families, each family consisting of five
tines, would be planted, and in respect of the selection for the same characteristics as n the ease .
of Fy would be conducted primarily as the basis of family with duc consideration given to the
anifornity within cach fuuily. "The (umilics selected in this generation would be incorporased in
the yield eriads n the next generation. Out of the sefected families, two lines would be selected
and five plants from each line would be chosen. Consequently, it would follow that 10 lines in
two familics in Fy {cach family consisting of five lines) selected from the preceding gencration
would be grown. The sclection in this generation would be pecformed primarily according to the
data obtained from the yicld trials. in pedigree field, emphasis would be put on pedigree and

individual plant sclections within cach familics.
. Testing of Breeding Lines in Late Generations

As for the breeding lines selected in the aforementioned procedures, materials for
usc in the dry scason would be incorporated in the preliminary yiehd tests from I and those for
use in the rainy season from Fy. At present, the preliminary yield tests tnclude 30-40 lines,
counting those of standard varicties and wre carried ovt at the ewa locations of the Mace Jo
Agricultural Experimeiit Station and Chainat Rice Bxperiment Station in the diy scason and at
the two locations of the Stisamiong and Phraphucthabat Agricultural Experiment Stations in the
rainy season, the scale of the tests must probably be considered satisfactory when the present
situation of the soybean breeding in ‘Thailand and the quancity of sceds available for the test are
taken into consideration. "The materials ave tested in the preliminary yield tests both in the diy
and rainy scasons, as one testing cycle and some of the seeds produced in these preliminary
yield tests will be used in an analysis of the protein and ail contents. The 5-6 breeding lines
from an promising combination will be selected and reduced to 2-3 lines, which will be
incotporated in the regional yield erials. In the selection, an overall evaluation witl be made while
the observations conducted on the pedigree fickds as well as the results of an analysis of the sced

components are taken into consideration.



The step subscquent to the preliminary yield tests is the regional yield trials, These
erials, given 10-15 ‘fiucsincluding those of the standard and other v_zia"ietic;, are highly evaluated in
accuracy. The breeding lines selected in the aforementioned tests will be used in the regional
yicld teials, which will be held ae the same places in the initial ycar as the preliminary yicld tests.
At the same time, the resistance to downy mildew and shattering will be chccl_(cd for the
materials in the dry season and the resistance to rust for those in the rainy season. Also there will
be a need of the preliminavy propagation of promising brceding lines for suppling the sufficient
seeds to other tests and farmer’s field trials in the future, As in the casc of the preliminary yield
tests, it will be necessary to use in an analysis of the sced components some of the seeds
produced in the regional yield trials and compare them with those of the standard varietics in
respect of decrease in the germinating rate after a certain period of storage. The selection should
be under way after an overall analysis of the data obtained from the aforementioned tests and
trials. Even in the case of a promising combination, the breeding lines to be selected should be
timited to one or two in this step.

In the second year, the experiments will be conducted at the Kalasin Agriculeural
Experiment Station in the dry scason and at the Kalasin and Mae Jo Agricultural Experiment
Station in the rainy scason in addition to the places to which reference has been made earlice.
The sclected lines will be used in the same tests and trials as in the initial y'car. At the same time,
it is desirable to carry out (i) tests on the response to the planting density and the conditions
without fertilizer application, {ii} tests on the degree of uniformity and (iii) farmer’s ficld tests,
The response to the planting density and the conditions without fextilizer application is greatly
influenced by the difference between the control of breeding fields at agricultural experiment
stations and the soybean cultivating conditions of farmers' field. At ¢he level of farm
houscholds, the number of plants per hill is gecat (3-12 plants) and fertilizer is not applied, and it
is necessary to ascertain the response of the breeding lines to these cultivating conditions. This
test is tied in with favmer’s ficld tests, but the writers are under the impression that many
difficulties lic in carrying out the tests on the ficlds of farmers and that it is difficutt to obtain
fully reliable data, so that it would be advisable to put emphasis on the aforementioned tests
which should be conducted at agricultuval cxperiment stations.  With respect to the tests on
the degree of uniformity, reference will be made later, The breeding lines used in the tests should

be propagated on a full scale,
7. Preparation of Sceds for Yield and Other ‘Tests

In the lae genevations, promising breeding lines will be used in various tests, and
the work of preparing seeds for these tests will become complicated. The reason for the pre-
paration of this scction o seeds for yield and other tests is because the propagating rate of soy-
beans is lower than that of rice, wheat and barley and theic is a need for a preparing method of
sceds different from that of these crops. In this scction, an attempt will be inade to desciibe

the preparation of sceds for use in the tests on the basis of the conditions (i) that the pedigree
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SCIOCtiQ“»: serving also for .thc propagation of sceds, will be carvied on till lace gencrations and (ii)
that the _scc_ds mixt_:d from wewer pedigrees will be used in the regional yield trial to be pcrfor'mcd
~at an important place,

‘ Fig., IV-1 represents an example of the cases where newly scleceed breeding lines are
to be used Fql' testing in the yield tiials and shows the proceduse in which sceds for pedigrec
fields in 't}"?..fQHOW““g scason and those for testing in the yicld teials, As loag as no ps‘oBIcﬁ\S are
posed. as to the uniformity within each family, the seeds of 10 lines in two families {each family
consisting of five lines) for the following rainy season may be scetwed by selecting the most
promisitig two lines from five lincs in one family in the ¥; and also by choosing five plants from
thase of each line, Next, the mass seeds -A will be prepared by mixing the seeds collected from
the remaining plants in the most promising onc line, and these sceds will be used in the
preliminary yield test which will be conducted at the Srisamrong Agricultural Experiment
Station, which is considered to be the most important place for yield trials in the rainy season,
The sceds collected from the non-sclected plants in the secondarily line and from the remaining
lines would be mixed to prepare the mass seeds -B. These seeds will be used in the preliminary
yield tests which will be conducted at other agricuttural experiment stations.

Big. IV-2 represents an example of the case in which the generation of breeding lines
advanced than that of the former. The Agurc indicates that the lines seleeted on the basis of the
tests that have been carvied out until the dry scason should be tested at the ncreased number
of places for yicld trials in the rainy season. 1 also shows the procedure in which the seeds
offered for farmers’ field tests are treated. In the case shown in this figure, 10 lines in two ¥y
families are planted in the dry season. Of them, the treagment of those which are considered to
be of the most promising is the same as in the case of the former, and the mass sceds -A are used
in the regional yield trial carried out at the Srisamsong Agricultural Experiment Station, wheveas
the mass seeds -B arc offered for regional yield trials ac the agricultural experiment stations. In
the case that the mass seeds -B are available in adequate quantity, they will be used for propaga-
tion purposes along with the remainders of the mass seeds -A. The sceds collected from the
family which are considered to be of secondary promising will be made the mass sceds -C and
used in tests on resistance to rust, cte. The sceds which will be produced in the regional yield
trials at the Mac Jo Agricultural Experiment Station {(which is considered to be an important
place and supplied with mass sceds -A in the dry scason) will be used in the regional yield wials
in the rainy season at other agrictltural experiment stations. :

The seeds preliminarily propagaged in the previous diy scason will be used in
| Now that more than 2 kg of seeds per line is required in farmer’s

farmer’s ficll ests, in principle.
l - .
gional yickd trials will be put to use in

ficld tests, the sceds produced in the aforementioned re

case the pretiminarily propagated seeds are not sufficient.
8. ° Data Required for Determination of New Varietics

The data required for the determination of new varicties are ticd in with the way in
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ted the business on seeds, and also controlied by the breeding
d their registration In the country as well as the
In Thailand, too, there are ‘the

which the varieties ate to be tea
organtzations, .nut]lé_ﬁ‘izatidn of \{arictics an
maititenance, propagation and_distribution system of sceds. |
ation Concerning Crop Varicty Recommendation Comniittee, Division of Upland Crops,

Regl _ _
Mow that there scems to be little experience in

Department of Agriculture, and other ordinances,
their application, however, there would scem to be a need for sonie degree of systematization so
as to prevent breeders from getting ctbrassed in compiling test data. -

fn Japan, there ave some differences by crops.in preparing data on itew varieties, In
respect of soybeaits, as well as the rice and wheat, legislation on the authorization and
rcgisfmtion of varicties is kept in order, and rescarch organizations and relevant tests are systema-
vized. Thevefore, the necessary data will be controlled by them, and the data which will be
submitted for the determination fn the form of a *report of reference data on breceding lines’

encompass the following items in the ordinary case.

(i)  Process of breeding {crossing parents, the method and process of selection,
execution of yicld tests, ctc.)

(i} Outline of the characteristics of breeding line.

(ili) ‘Test rosults {results of the observations on growth and other characteristics at the
breeding place, results of tests on special agroromical characteristics (ie. rust
resistance, results of yield trials, etc.)

{iv): Test results on degree of uniformity,

(v}  Resubts of tests at other places {results of test on special characteristics, results of
the yield tyials, results of tests on adaptability, results of farmer’s field tests, ete.)

{vi) Quantity of sceds distributable, '

{(vii} Places whore the new variety should be planted {with special veference to check
varigties), '

{(viii) Precautions on cultivation.

{ix) Names of breedeys.

Of those, the test on the degree of uniformity is carvied out to ascertain the
unitormity and continuity of the chatacteristics which are indispensable for the formation of a
new varicty. However, this test is considered dilficult to perform in that the indication of the
degree of uniformity in qualitative terms with respect to many characteristics require
complicared - tests and surveys. For this teason, serious note will be taken of the practical degree
of uniformity observed and stiveyed by the breeders. In the latest “teports of reference data on
breediug lines,” the following test results are contained on the degree of uniformity:
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Table IV-7. An gx’amplc'bf the data of uniformity tese (from the data of newly released soybean
' variety; Flimeyutaka (Toiku 161), Tokachi Agr. Exp. Sta.)

B i I e B el o VN

p Namber of Mumbes of days | Numberofdays | "E““ height {om} Mumber of nodes on the main siem
N:‘m:o phanss ta Mowering O Inalutity amdarg Vo Bt B Sl T G
" harvested {fean: 1 July) {fremn 1 October) Aveiage deviation C.V. Average .V,
e ——— e — SR S AU PR
Foiku 1551 15 25 5 75.7 6.l £ 12,5 0.5} 4
2 15 ) 26 5 S 553 & 2.3 0635 5
-3 15 26 5 70.9 4,23 [ 12,5 .35 ?
4 15 . 25 3 7 3.17 5 12,7 Q.46 1
S L .U I S S 5.8 745 0 12.4 0.35 7
Average ST B e R B R
i A K B
sandard 5 25 50 V4.4 12.4
deviation 0.5% a 3.9 622
Tayosuzus] 15 ] 17 PR YT D ST Y 7 Y T U A S
-2 i5 23 1”7 491 375 B 11 .40 3
3 15 2 te 473 2.82 6 109 | 2.60 4
-4 15 2z 13 49.2 4.71 8 0.7 0.46 4
-5 15 ’ 3 13 ] 4.3 3.7 8 10.7 0.60 [
Average - *:— e EE A R N e Y ENUUPRIRMOVY VSN R
condard 15 22.4 L7+ 49.0 10,9
deviation a.89 .55 105 047
e e e O UG F e e
Nameof |y Nembcrofbomchey | swdwghho) ) e ®
line \
Standard Standamd Seandard .
Average deviation C.V, Average doviattan <.V, Avecage deviation (oA
Toiku 16E-1 25 Q.53 n 4 2,16 ¥ {5 t.61 4
e 1.5 LA 1 16.G 33 20 40,4 .09 5
-3 2.7 .46 17 18.5 3. 13 0.5 L47 1
-4 2.8 0,65 25 17.2 374 22 5.2 1.55 4
-5 2% 6,53 21 |19} 150 25 42.2 P31 3
Average e v T T I
standar
deviston Mol S AN RN UL AT N
Toyosuru-| 39 0.93 24 1R 3.464 2 RER1 .31 1
¥4 4.4 185 65 174 3499 17 37.0 217 ]
3 4.7 0.89 19 123 393 23 35.9 2.85 ]
-4 5.5 L5 27 8.7 125 it 35.7 1.17 4
-5 4.6 0.05 R 16.3 150 I LEX A (51 5
Avenage e T Sl (b At S R ’ 35.4
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9, Bolk Method

We, the experts from Japan, used only the pedigree method in stepping wp the

fection on progeny from hybridizadion. Bug, in case emphasis is put on the characteristics
' ¥

which are controlled by the polygenes, such as the sced yield, and the selection of these
characteristics in the exly gencrations is considered to be of little elfect ov in case problems may
surveys and others because of the necessity of taking care of

i

avise on the need of faborers for
arany combinations, it is advisable to take the bulk method i |

When the bolk method is used in advancing genevations, the fiest thing co which
ction intensity. In the bulk method, it is gencrally

nto consideration,

comsideration ought to be given is the sehe
considered nevessary o make the sclection looser {in carly generations) than in the pedigree
method and to maintain many plaats in population{s}) in order not to lose promising types. In
soybean breeding in Thailand, however, 2 variety introduced from Japan

the present sitvation of
arietly resistant to soybean tust is used as one of the crossing par-

with big seeds or an ntrodvesd v
cmts, so that the variability in their progeny is great and they involve obviousty inferior plants for
the culdivating conditions in Thailand, Therefore, they should abandoned. Forexample, in case the
characteristic of resistance to saybean rust is indispendable {fov materials For use in the rainy season
and it is surmised that dhe sesistance is controlled by a small number of gene pairs, the selection
which is lu‘gun. in the carly generations is considered to be of effect. In the same way, the selection
ou seed size which is begun in the carly gencrations will also be of effect, As for the matertals for
use in the rainy season, therefore, there will be a need to select on resistance to soybean rust,
seed size, quality, ete., to bring up to certain level before the pedigree selection is started. Even
for the materials for use in the dry scason, there will be a need to carry out selections so as to
Lring, resistance (o downy mildew and shattering, seed size, quality, cte. But when the selection
is carricd out severcly, the variability of the bulk population in advanced generations will be
reduced gready and the plants within the bulk will resemble too closely, thus not only making it
difficult to carry aut the Gnal plant selection bue losing fairly promising plants as well.

The plant selection of the matersials for which pedigree selection will be continued is
done in ¥y or Fy,and a general assessment is made on the selected promising plants for cach line
when the pedigree plantation of the following generation is completed.  In general, the
subsequent handling may be considered the same as in the pedigree method. in the bulk method,
however, a larger number of materials {pedigree lines) are treated in the initial phase of the
pedigree selection than in the pedigree wethod, and these lines have to be reduced while adequate
useful information has o be made available on che materials, so thae the accuracy of the tests
held in the meantime poses anissue, tnactuality, when the selection in this generation is carried
out insufficient extent, the aumbers of pedigrees in the late generations and materials for use i
peeliminary vield tests and other tests will not be decreased in some cases. When the bulk
method is put ta use, theretore, there is a need fo exercise an adequate care about the execution
of testing in pedigree ficlds, preliminary yield tests and others i order to raise the accuracy of

selection of the late generations. When an obvious segregation is observed as to a certain characte-
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ristic within the pedigrces of these generations, it will be a common practice to go in for the
abandonment with the exception of the cases where it is surmised that the characteristics will
bring about a great effect on the seed yield and other important factors or where the seed yicld
and other important characteristics of these lines are highly evalwaced even if the characteristics
will not bring about a great effect on the seed yicld and ather important factoss,

Selection schedule of proinising materinls for use in the dry and rainy scasons are
shown in Tables 1V-8 and -9, The bulk selection is carried out until ¥5 for the materials in the
rainy season and Fg for the materials in the dry season. Individual plant sclection will be
conducted on the materials in Fy and I, and sceds from the selected plants will be planted in
tows to nirke pedigree lines, and the same treatment as to the pedigree method should be done
for the subsequent penerations.  As it is difficult to reduce the namber of materials in the phase
of the pccli_ga‘cc selection all of a sudden, the number of pedigrees for use in preliminary yicld
tests is somewhat increased.

In the following, an attempt will be made (o introduce an example of the bulk
selection of materials for use in the rainy season on the premise that the selection will be carricd
out at the Mae Jo Agricaltural Experiment Station, In Fy, 1,500-2,000 plants are grown with
wide spacing {e.g., 1 plant in 50 ¢cm x 20 e} ina population. Tn this genciation, 800-1,000
plants will be selected from not only resistant plants but susceptive ones, as though emphasis
should be put on the resistance to soybean rust which is presumed to be cantrolled by recessive
gene{s), while giving consideration to the plant type, vigorousness of the growth, pad setting,
maturity, etc., and three pods will be taken out of each selected plant to prodoce mixed seeds.
In the next dry season, 1,500-2,000 plants will be grown, the plants which are not suitable for o
desired plant type or maturing period will be removed, and the plants which are inferior in pod
setting will also be climinated to take about three pods from 800-1,000 plants and produce
mixed sceds. As Fq coincides with the rainy season, a butk poputation of 1,500.2,000 plants will
be grown. in this generation, an attempt wilt be made to select only the plants resistant to
soybean rust and a field selection on gencral characieristies will be conducted, and about five
pods will be taken out, of the selected 500 plants Lo prepare mixed seeds. Later, sceds with small

size and inferior in quality will be removed out of them. As Fy coincides with the dry season,

inferior plants will be climinated from the bulk population of 1,5002,000 plants sclecting 306

1,000 plants, and the seed from about five pods from cach selected plant will be inized w
tn the following rainy scason, » bulk of 1,000

3 SO

the selection on the size and quality of the seeds.
2,500 plants will be subjected to s surics setection in respect of resistance 1o soyhean rust ansd
other general characteristics and wbout 400 plants will be sedected in the field.

the final selection will be performed to et 200-300 plants, while raking consideration outo the

After throshing,

seed yield, quality of sceds, ctc.

in the case that resistance to soybean rust has no part, the bulk selectinn of

materials for use in the dry season cught to be steppeed up at the Mac fo Agricoliurs) Expesiment

oo . . . el N T g} x [ H W wrat
Station (in the dry scason} and at ithe Srismnrong f\;;r;wilm,.i fxperiment Sralion (i e iainy

season}. In F,, 1,500:2,06G0 plants waill b groven i butk poputation and » mederats celearion
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wilt be performed in respect of the plant type, vigorousness of the growth, pod sctting, maturicy,
¢ pads will be taken out of 800-1,000 selected plants to prepare mixed sceds, The

ete, About thre
, and a moderate selection will be performed on the

subsequent Fy coincides with the dry scason
aborementioned charactesistics.  As downy mildew is scen breaking out in or around the

floweting periad, the plants heavily affected by this discasc will be pulled out, even it they are
still in growth, and the sclecred plants should be left in the (icld for a certain period after their
e of shattering and if the shattering is excessive, the plants should

wmaturity to observe the degre
as is Iy, but there will be a need to

The same treatment will also be made in ¥,

be abandoned, :
i line with cach other to perform a strice ficld selection of the

bring theit maturing peiads

plants sesistant to shattering i the following generation (for a rabse in the accuracy of the selec-

tion), that is, an attempt should be done to select plants matuved within the desired maturing
iod. Even in cases where excessive ladging is observed in the rainy scason, the growth may be

I)(‘l'
ated for the dry scason. ‘Therefore, it is advisable to step up the sclectionin such a

highly evalu
manner that the plants which are inferior in growth will be abandoned. As Fy coincides with e

dry scason, a more strict selection should be stepped up than in the previous dry scason b respect
of vesistance o downy wmildew and to shattering and other chatacteristics, and about five pods
will be taken out of the 500 plants which are sclected in the ficld so as to produce mixed seeds.
The plasts with sinaller sceds and worse in quality scores will be climinated. n By, the reavment
will be the same as in £y, buc abaut five pods will be taken out of the selected 800-1,000 plants
and those with smaller sceds will be eliminated. Tn the rainy season, a selection will not be made
on the quality. In F,, 1,000-1,500 plants will be grown. While casrying out a strict selection in
respect of resistance to downy mildew and to shattering and also giving consideration to other
gencral characteristics, abour 400 plants will be harvested in field. For cach plant, a swict
selection will be peeformed in respect of the sced yield, sced size, quality, etc., after chreshing ta
reduce them to 200-300 bese plants.

‘The aforementioned cases are none other than a few examples. In general, there are
many cases where a fewer number of plants are selected from a bulk population. When it is taken
into cousideration that the controt of breeding ficlds is not adequate and that there is difference
fn yicld, depending on the soybean cropping scason, it is decided to select a farger number of
plants. 1n any event, the method of preparing or selecting a bulk {including bulk planting) must
be selected by the breeders, depending on the materfals, and it might be said that this is a key to

the success.
i0. Derived Line Method and its Application

ln the derived line method, subscquent generations are grown as lines after the selee-
tion of individual plants in the carly gencrationy afeer fixation of each bulk line (derived lines) for
practical characteristics withow emrying individual selection within cach line as in the case of
pedigree breeding, the individual selection is canducted in a later generation, such as in U5 or Fy,

and the fines ace bred to select excellent lines. 1o might be said that this method incorporates
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characteristics of the pedigree method in the sense that the selection is performed in respect of

characteristics featuring a high heritability i the carly generation, and also that it incorporates

characteristics of the bulk method in the sense that bulk breeding is |

atet performed over a

certain period. In the derived line method, such an exceedingly large sumber of lines as in the

case of pedigree method are not treated, nor is there any need for as larpe avea as in the case of

bulk breeding. In no cases wilt the breeding periad become longer.,

Frey (1954) carvied out plant selections in ¥, and advocated the method of

repeating bulk planting for derived Iy lines. Insofar as soybeans are concerned, there are cases,

judging from the writers’ expetiences, where the 1, derived lines would be meaningless, depend-

ing on the combination, as there are oo big segregations within cach line. Depending on the

combination, it would be more appropriate to use the derived progeny from Fy or 1, than from

Table [V-10. An example of the modified devived-line method in a close combination

which aims the rainy season type of varicty

Nuiiber of
faruilics 1o be
growin

16-12

12

Nuomber of
lines 1o be

g rown

100
15 - 20

i
1500 - 2000

150 200
140 - 180
3. 060
S0- 60
50- 60
5. 66
0. 35
- 15

Number nf flowers to be pollinaeed,

S
Generation Scason
Crossing Rainy

8] Dey
Ea Rainy
Py Dy
1y Iainy
t's DOry
Fe Rainy
¥y Dry
Fg Rainy
Fg Dry
¥io Rainy
Motes:  *
<

Number of plants
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Number of

fires to be

selected
140 18
54 60
30 - 60
10- 12
0. 64
-3
- 15
- 2

Number of
plants to he
selecied

150 - 200

50. 60

n- 15

Oihier procedaes

Gach Bine s harvested in
bulk

do
flt)
Vield toats stast

fach line is hiarvested o

bulk

Batli line is harvested in
haik

Pagily rest



to touch upon the practical procedure {or the

Hero, an attempt will be made
about which care must be exercised in

) of the derived fine method and the poines
aterials of the soybeans crossed in ‘Thailand in the tainy season. First
¢ derived line method to a combination which has close

applicatior
respect of the breeding m

an example of the application of th
) type of varietics are shown in Table IV-10.

pacents of crossing for the rainy seasol
close combination is wot big even in carly gencration, and

The segregation of such
eration is volatively early in respect of yield component characteristics. In this

the fixing gen
, which coiucides with the rainy season, The

instance, individual sclections will be carried out ia F
be made in regard to the maturity, plant height, seed size, quality, resistance to
rust, etc. In Py, a combimcion of 1,500-2,000 plants will be planted to sclect about 10%.

In Fy which coincides with the dry scason, no selections will be made, and the bulk

lanting of cach lie will be performed.  The lines and planes with particularly inferior

sclections will

P
characteristics should be eliminated.
tn Fy which coincides with the rainy scason, a forced selection should be carried out

in respect of the maturity, plant heigh, seed size, vesistance to rust as well as pod seting and
resistanee to lodging. ‘The seed contents will be analyzed and a selection will be performed in
respect of the contents ta reduce the number to 50-60 fines in the ¥, generation. In Fs, the bulk
planting of cach line will be conducted as in the case of Fj.

As it is abserved tht the yield characteristics will be practically fixed in Fq which
coincides with the raiuy season, pedigree and individual sclections will be carried out.  For
promising lines, yield tests will be started in this generation. - In Fe, 10-12 lines will be selected
while giving consideration to the results of the yicld tests.

In F, and Ty which coincides with the dry season, bulk planting will be done for
cach line and forced selections will be carried out in Fg and F;:, which coincide with the rainy
seasont.  In the end, the most promising onc or two lines will be selected as a potential new
varicty or varicties.

 Secondly setting the goal at a variety for use in the rainy scason, an attempt will be
made to explain, as is shown in Table IV-11, the cases in which combinations of parents with
distant relationships ave selected by means of devived line method.

For combinations in distant parents for velationships, the segregation is big in the
carly generations, and the fixing generation is relatively late, so that the butk planting of s,
¥, and ¥, will be carcied out. In By which coincides with the rainy season, individual selections
will be performed. In Fy and Ty, however, it is advisable to climinate plants with particularly
inferior characteristics to raise the cHiciency of the selections,

In vegard to the procedure for the I's and subscquent generations, the steps will be
taken at a pace two gencrations behind combinations of parents with close relationships, so that

the selection of the (inal promising lines will also be two genecations behind,

The foregoing represents the procedure for selections with the goal see at the
lfrccding of varietics for cropping in the rainy scason. In the event that the breeding of varieties
for cropping in the dry scason is targeted, individual selections will be carried out in Fy for
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Table IV-11. An example of the modificd derived-tine method in a distant combination

which aims the rainy scason type of variety

" Number of Number of Number of Number of
Generation Season families to be lines to be lines to be plangs 1o be Other procedures
grown grown setected sefeered -
¥
Crossing Rainy . 100 . -
¥
¥y Dy . 15. 20 .
Fa Rainy . t* . - Discard of undesirable
1500 - 2000
plangs
F D '
3 4 | 1500 . 2000 : - do
. E
Fy Rainy . 1500 - 2000 . §50- 200
Fs Puy - 150 - 200 140 - (80 - Each line is harvested in
bulk
Fg Rainy ' - 140 - 180 5G. 60 - do
] Dry - 50- 64 50 61 - do
F3 Rainy - - 60 10- 2 50- &0 | Yicld est start
g ry 10-12 50 G0 50- G0 - Each line is harvested in
bulk
1o Rainy 10-12 S0- 60 2- 3 10- 15
Fy) iy 2.3 10 15 - 15 . Cach fine is harvested in
balk
Fia Ratny 2.3 1. 15 - 2 5. 10 | Purity et
Notes: * Mumber of flowers to be pollinated
E Mumber of plants

combinations of parents with close relationships, and the gencrations up o Iy will be made 175
derived lines. For combinations in distant relationships, individual selections witl be conducted
in Fg and the gencrations up to Fg will be maintained as Fy derived Lines.  Other steps are
practically the same as in the cases where the breeding of varictics for cropping in the rainy
season is targeted. In the event that the goal is sct at the breeding of varicties for cropping in the
dry season, the period of individual sclections will be one generation behind the cases where the
breeding of varicties for cropping in the rainy scason is targered. If parents are planted in the

beginning of April and crossed sceds arc harvested in the end of July, it will be possible to plant F,
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in the bt,gmumg of August and harvest Iy seeds by the Foilowmg d:y season, tlms gwmg rise to
the possibility of carrying out sciccuons in an accelerated genciation. : :

In the foregoing, referciice has been made to che procedure for selections with the
application of the detived line method: for thc bteeding of soybeans in "Thailand. The use of this
niethod is not so widespread as the pedigree method and the butk method, Judging from the
facts that the cultivation of soybeans in Thailand is done both in tlic’ dry and rainy seasons, that
there has been an increase in tllc number of combinations of parents with close relationships
at the Mae Jo Agricultural L\pcrlmcut Station and that the derived line method makes it posc:lbic
to save manpower and arca of the breeding field, the writers believe that the use of the detived

»

line method is worthwhile as one way of breeding soybearis in Thailaind.

-110-



‘ 'C,I'IAPZ‘ER 5. SUGGESTIONS FOR POLICY ON SOYBEAN BRELDING IN THAILAND

1. Bstablishment of Breeding Objectives

. The breeding of new varictics with mutation or introduced varietics as well as
hybri(lizgtion brc_ecliug requires a long time and much labor and cost. Therefore, breeding
objectives should be carelully set in a sociocconomic perspective, [t is anly nacwral that the
breeding objectives should be endorsed by a national policy.

1) - Establishment of Breeding Objectives for Supply and Demand of Soybeans
a, Domestic Demand

The immediate purpose for a raisc in the production of soybeans in ‘Thaitand should
be to satisfy the domestic demand. At present, cmphasis is put on the soybeans as an oil
resource.  When consideration is given to the future course of livestock, freshwater and salt-
water fish in Thailand, however, there seems to be a need to put more stress on the production of
soybeans as a source. of protein other than oil. Tor this purpose, it is necessary to give special

insight to the utilization of soybean protein in food at a national level,

b. Exports

When the possibility of soybeans taking the place of rice, maize, cotton, kenaf and
other export products, the improvement of visible characteristics, such as the size and shape of
seeds, color of the seed coat and hilum, and the chemical components will be important breeding

objectives.

2)  Establishment of Breeding Objectives for Cultivating Conditions

a. Cultivating Regions

At present, emphasis is put on the cultivation of soybeans at Sukhothai and
Chiengmai, but cfforts will be made for the propagation of soybeans in the northeast vegion in
the future, so that there will be an need 1o accelerate the biceding of varicties suitable for the
northeast region. In this instance, it will be necessary to pay heed (o its climatic conditions as

well as the adaptability of these varicties to the inferior soil of the northeast region,
b.  Cropping Season
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AU present, the brecding objectives are separated for the dry a'l_ic:l_'rai'ny scasions. ‘The
se'pamti'on is an appropriate step in that t.Ij(;l'c is much différence in_ .ch.m'actc_ristics required
between the varicties of both scasons. 1n the future, however, there will be a need to further
raise the environmental .adaptability of the varieties that should be bred and also to breed the

vatictics which may be cultivated in both seasons.
d.  Relationship with Other Crops

In cultivating soybeans, there is~a: need to pay heed to their relationship with other
crops. Tu the province of Sukhothai, there ave many cases in whicli the intercropping. of maize
and cotton is done with soybeans, In actuality, the cultivation of soybeans is begun in the early
and late days of the rainy season, The lodging and drought resistance which is fitted to these

conditions will also be a breeding objectives.
e, Mechanization

In the caltivation of soybeans in the province of Sukhothai, the shifting from the
working system making use of manpower and cattle power to the working system using hand
tractors and large tractors already began to put into nse. As it is anticipated that harvesting and
threshing will be mechanized in the near future, there will avise a nced for the selection of vasie-

ties whase characteristics are ficted to the mechanization,
f.  Fertilizer and Chemicals

As long as circumstances permit, it is desirable to refrain from using fertilizer and
chemicals as much as possible, but it is necessary to make use of them in the minimum quantity
to raise the yield and better the quality. For the inferior soil of the northeast region, it is an
urgent task to breed the varietics whase root nodule bacteria is casy to set. Even with the limited
use of fertilizer, it is desivable to breed varietics whose yield there will be not so decrease. As the
use of pesticides is minimized, one of the major breeding objectives will be to breed varictics
resistant to discases and insects. |

g Readiness of Cultivation for Fermers

 The satisfaction of the conditions to which reference has thus far been made will not
; n‘eces‘gri{y lead to the widespread use of varietics. For practical widespread use by farmes, it is
Haportant’to foresce the varicties which are readily- cultivable by farmers - the varieties whose
_yield is stable and for which the work is not complicated - with few changes under various con-
ditions.



2, Organization and System for Breeding:
1) - Overall Grasping and Liaison and Coordination by Department of Agriculture

7 - 1n the cxisting systein, it is only natural that the Department of Agriculture should
hold ieself responsible for establishmenc breeding objectives, making decisions on organization,
system and budget and adjusting the liaison, Even in this case, however, such decisions should be
made while fully incorporating the views of the breeders who actualfy take charge of breeding
projects ;{llcl also thc conclusions drawn from the discussions in which. they actually take part.
It might be said that whether or not a breeding project may come to a suceessful end depends on
whether it is possible to prepare the conditions in which these breeders may enthusiastically

work,
2)  Breeding Centers

1t is desirablc to set up breeding centers at the places which are the major producing
center of a given crop. It is niecessary that the testing environment is suitable for the selection of
varieties and their breeding.  To compensate for whatever the breeding centers cannot cover,
theve is hardly any need to point out the neeessity of test nursery for selections in other areas,
regional tests and adaptability tests to special conditions.

With a full understanding about the relations berween these tests, the breeding
centers must grasp the flow of these tests and step up breeding projects in a smooth manner, For
example, the materials to be used in a regional yield test must be the ones selected in the previous
preliminary yield cests, and there is a need to trace back to the pedigree and individual selections.
As they are tied in with onc another, it is necessary to have a full understanding about their
mutual relations. The promising strains involved in a regional yicld wial are also tested at other
ﬂgric.ukural experiment stacions, and the tests are under way in parallel with tests on the
uniformity of the strains, resistance to discases and insects, planting density, amount of fertilizer

application and planting period’as well as the multiplication of sceds, so that there is a need to

coordinate all these movements.
3}  Liaison Tests and Cooperation System

The breeding project is not something which could be done by a breeding center
alone. The wide tests conducted with the cooperation of other experiment institutions, such as
ability tests to special conditions, yiekd tests on farmers’ fiedds and secd
‘rhe persons who take charge of these tests should fully uader-
stand the purposes of these tests, keep close liaison with the breeding centers and ap ;.radc the
(n the tests thus conducted, a full cvaluation should be made and the

regional tests, adapt
multiplication, is indispensable.

accuracy of the tests.
opinions of the men in charge of the tests should be reflected.
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4)  Stock Seed Multiplication System

For the multiplication of 1 given v'\rlcty, the most imporeany thing is to maintain its

sceds.  Even though the soybean is a seliing crop, natural crossing and a mechanical seed mixture

For the maintenance of seeds pure aid good in quality, there is a need to establish
:d multiplication system. As the stock seed inultiplication project is closely tied in
an atteanpt should be made for their closer coordination,

is inevitable.
an stock see
with the breeding project,

3. Breeding in Practice
1) Breeding Fields
a. Scale

it is necessary for the breeding contees to keep cnough avca of test fields for the sake
of the future as long as circumstances permit. At the same time, of forts should be made for the

aniformity of soil fertility as far as practicable, and no efforts should be spared for a raise in'the

accuracy of the tests,
b.  Crop Rotation

The consceutive planting of the same upland crop gives rise o the incidence of
insect and discase damage and reduces the soil fertility. At breeding test ficlds, crop rotation

should be thought of while particular attention is focussed on the upgrading of the soil fertilivy.
¢. lrrigation Facilities

It is gratifying to note that irvigation facilities are fully cquipped to the breeding
centers and that tests may be conducted in the dry season even at other institutions. It is
desirable that tests be carried out at all institutions both in the dry and rainy scasons. Even in
the rainy season, there is much difference in precipitation and rainy time, thus hampesing the
breeding tests in many cases. Conscquently, the availability of an irrigation facility should be

made an indispensable condition,

d.  Labor Saving
_ _ As the breeding scale is expanded in the future, it is only natural that there should
: be a rise in 1:1[)01 and cost, In preparation for this development, there is a need to think seriously

of labo¥ saving in respect of field wortk, control and surveys, For this reason, the wisdom and
opinions of the men in charge of the actual work should be fully reflected and the projects of
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other countries referred to come up with a labor saving program fiteed to the realitics of 2 given

area,
2)  Breeding
a.  lmprovement of Breeding Methods

“Up to now, the breeding of vavietics has been stepped up with emphasis put on the
pedigree breeding method, but it is anticipated that the number of brecding objectives will
increase and the breeding scale will growingly cxpand in the future. For this veason, it is
necessary to adopt a breeding method effective for the characteristics related in the breeding
objectives and to devise methods attuned to the availability of manpower and the budget scale.
[n many cases, the bulk methods will be of much effect for selections on varieties with characters

low in heritability and resistance to discases and insccts by means of natural selection.
b.  Reasonable Prescrvation of Introduced Varictics

Up to now, many varietics and lines have been introduced from foreign countries
and planted on a trial basis. Varicties are preserved for three purposes — to preserve the seeds of
these varicties, observe and sutvey their characteristics and sclect from them those which may be
ased parents for crossing. 1t would be cxcessive in terms of labor and other costs to plant and
survey many varieties and collect their seeds in every scason. For this veason, there is a need to
apdate the observation and survey data to assurc their usability at all times and to minimize the
number of varicties to be planted in every scason as far as possible. In this instance, it will be
necessary to preserve the seeds in such a state as will assure a sustainable germinating ability
The use of a card system is of effect in sorting out vavictics.

When an actempt is made to select from the introduced varietics an cffective variety
fitted to Thailand, their comparison should be made with the promising strains from
hybridization breeding in onc and the same tese avea, Scparated testing would not only require a

spacious test field and much labor but also result in bringing about ervors in the judgment of the

sclections.

c. Appellation of Breeding Lines

For the past promising breeding lines, the line number which includes the combina-

tion number and the line number in cach generation has been given to indicate the selection

process. The method is used for the persons engaged in the actual selection, but there are many

cases in which they prove too camplicated and therefore inconvenient for liaison tests and athers.

To make up for this, it is desirable that a selection name and
dicate the line when the breeding materials are uscd in a

a simple line number (a serial

number, il possible} is given to
preliminary yicld test.
515



d. Method for Planting of Breeding Materlals

For thc btccdmg of varwucs, » cultivation method close to that which is employed

by farners should be cmploycd. A case i point is row spacing. At Sukhothat in the rainy
season, the row spacing is 75-100 cm cven ‘when no intercropping is carried out by farmers.

If it is assumed that mtcmllagc will be conducted with Jarge: tractors in thc futum, it will be

effective to cultivate and scleet soybeans with such a row spacing as will facilicate the intertillage.
It is only natutal that thc varicties which are selected and tested in the condmous wluch are close

to thc actual cultivation of fqlmcrs are rc‘u!lly 1cccptablc by f'xrmcrs

e. Indication of Measured Values

Measuted values should be indicated in such a manner as may be readily understood
and statistically analyzed. An cxample of the former is the indices of the yield for standard
varictics and thosc indicating the grain quality. Rxamples of the latter are the suscepeibility
index and the lodging index, which make it possible to carry out a statistical analysis with the

indices prepared according to a prescribéd standard.
4,  Qualitative Upgrading of Breeders
1) Breeders’ Qpinion

The correct judgement on the part of breeders actually working on the fields is
indispensable for the achicvement of good breeding results. It is very important to pay full heed
to the decisions and views of the researchers who take charge of various experiments at the agri-
cultucal experiment stations. In this manner, they will develop a greater sense of responsibility

and take a greater interest in breeding,
2}  Selfcarning

For the qualitative upgrading of breeders, it is important for them to accumulate
much experience, check literature by themselves and deepen their knowledge about breeding, By
so doing, it will become possible for them to work out a test design by thcmsclvcs, carry out the

“test, sort out and assess its results and drawn a lcgitlmfltc conclusion,
: _ For the upgrading of breeders, iv is indispensable to update the conditions for self-
~learning - that is, the place, time and environment of learning,.

3) " Praining -
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- In addition to self-learning, it is necessary that breeders should be given chances to
take part in seminars with other researchers and study both at home and abroad,

5 Expcrimei:lts'and Studies Associated with Breeding

| To step up breeding in a more effective manner, it is necessary to simultancously
step up research in many related fields.

) 'l). ' Ph.ysiol_c_)_gy' ahd.Eco[ogy of Soybeans

The physiology and ecology of soybeans constitute the basis for their breeding, so
that it is desirable to carry out rescarch work in parallel with or prior to breeding. Particulardy, i¢
is. important to conduct studies on the growth reactions to the climate and area and on the

characteristics ofvafi_ctics.
2) Maintenance of Sced Germinating Abilicy

 Under Thailand’s climate conditions of high humidity and temperature, the fact
that the sced germinating ability diminished over a short period of time is an extremely
important problem in the step-up of breeding as well as in actual cultivation by f{armers, 1t is

strongly required to find practical methods for seed prescrvation.

3) . Root Nodule Bactetia

~Of all the amount of nitrogen required by soybeans, 70% is described as being lixed
by root nodule bacteria. For this reason, it is only natural that the wtilization of root nodule
bacteria and the upgrading of theit activity should be ticd in with a raise in seed yield. In the
northeast region of Thailand, problems are posed in respect of the non-sctting of root nodules,

so that their solution is of particular importance. 1t is an urgent task to study the compatibility

of root- nodule bacteria and varicties and the soil conditions which will raise the nitrogen fixing

capacity of root nodule bacteria.

4)  Various Insects and Discases
In proportion to an increase in the cultivation arca of soybeans, it is surmissable that

there will be a rise in the damage caused by insccts and discascs.
of their generation, control and the method of selecting

No time should be lost in

striving to find solutions in respect

tesistant varietics.,
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CONCLUSION

[.  Expectations on Thai Soybean Brecders

As six years or so have passed since Japanese soybean breedess and Thai soybean
reseavchers got together for the first time at the Mae Jo Agricultural Experiment Station in the
rainy scason ol 1970 in planting soybean breeding matevials, the new variety *8J-47 is to be

determined. This is an achievement of the collabotative research work of both Thai and Japanese

sescarchers, and we wish to share the pleasure with our ‘Thai colleagues.

Things have developed to a point where a new variety is to be bred, to be sure, but
when viewed in a long-range perspective of the breeding of soybeans in Thailand, it might be said
that the first step has been taken in that dircetion, The technical cooperation between Thaitand
and ‘In.pan has come to an end, but there remain many problems that have yet to be solved by
That soybean breeders in the future, and high hopes are pinned on a great advance forward for
the increased production of soybeans in ‘Thailand. More than 50 ycars have passed since the
hybridization breeding of soybeans was initiated at Japanese agricultural experiment stations. 1o
the meantime, a large number of varieties have been bred, but breeding tests are still carried on in
an attempt to breed from them the varicties which will be higher in yicld and better in quality.

The task of breeders designed primarily to improve crop varicties is unpretentious -
a time and labor consuming task they have to accomplish, being wet with sweat and stained with
mud. Besides, the breeding is not given duc social credit in many countries. And yet we are
highly proud of being soybean breeders,

In the past global development of agriculture, no one could deny the fact that the
role played by the improvement of crop varictics has been exceedingly important. For a raise in
the production of food in tropical agriculture, the improvement of crop varictics is one of the
most clfective agricultural technologics.

' With new crop varieties widely disseminated, there will be no special outlays on the
part of farmers in accepting them, It might also be said that the development will neither disrupt
the natural environment nor give rise to environmental pollution. The life of people in the
tropical zone is closely tied in with naturc. For example, the river water is used for bathing and
~faundry and sometimes for cooking, And river fish are important side dishes for dinner. Tropical
agriculeure couldn’e sustain itself in utter distegard of these essentials.

There has beent a rapid rise in the production of soybeans in Thailand in recent
years, but their production is still behind that of rice, maize and OthCl":pl'OdllCtS. The Thais do
not take in much soybean food. As protein accounts for 40% of the soybean sced and oil 20%,
no other farm products could stand comparison with soybeans in terms of nutrition. They say
that soybeans could become a crop which would save the world from a famine.

It is our sincere hope that the Thai soybean breeders will also take pride in their
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soybean breeding. work wet with sweat and stained with mud and continue to work for the
f“"th‘”'_ development- of soybeans in Thailind, aiming at the breeding of *SJ-5" and $)-6" greater
i yield and bester in quality than the <5)-4°,

2. . Acknowledgement

~The project for cooperation in the development of soybeans it Thaland, which was
started with.a survey in 1968 and in which the dispatch of experes began in Apr&! 1970, came ta
an end in April 1976 with successful achievements in six years,

The project started with a great pomp. After going through a long period of steady
and haed efforts, the praject came to a brilliant end, as the praduction of soybeans in Thatland
had increased about five thmes the output registered at the autset of the project and as *SJ-4°,
Thailand’s first hybridized soybean variety, could be relcased.

Availing oursclves of this opportunity, we wish ta express our most sincere apprecia-
tion to all che parties concerned boch at home and abroad for their enthusiastic encoutagement i
each phase of the coaperation periad as well as the related officials of the Ministry of Porcign
Affairs, Ministry of International Trade and Industry and Ministey of Agriculture and Forestey
and the Thai experts associated with this project for their warm support. Many thanks are also
due to the Japan tnternational Cooperation Agency’s headquarters and Bangkok office and the
Japancse Embassy in Bangkok, which closely collaborated with us in stepping up the project for
cooperation in the development of saybeans in Thailand. At the sawe time, we wish o share our
doep gratitude at the completion of the cooperation project with them.

In association with the project for cooperation in the developrient of soybeans, the
friendly consideration and cooperation of the Dircctar General of the Deparunent of Agriculiwre
and other Department ol Agriculture officials - particulerly, M.C. Chakraphand, Phensiri
Chakraphand, Dy, Phit Pamyafakashana, Dr. Bhakdi Lusanandana and Dr. Prakeb Kanjanasoon,
who had assume the director-generalship of the Department ol Agricalture in the past; The lae
De, Samai Charcornrachata, Division Chief of Rescareh and Dxperiment; and Mr. Tomya
Bunyaket, Division Chicl of Ficld Crops. This cooperation project could not have been brought
to 1 successful conclusion without the friendly and cnthusiastic cooperation rendered both
y many of these who worked under them, such as D, Arwoorh Nalam-
K ascm Sukhaband, Me. Sunam Laongsr

publicly and privately b
pang, oil crops project leader; Mr, Aumnuay Tongdee, Mr.

and many young research staff members who are associated with rescareh and experiment on

soybeans. Mr. Chote Suvipakit, who is presently serving
much help to us with his fricndship and {luent Japancse. We are deeply grateful that the coopera-
end with the collaboration of alf these people and this general report

as Division Chiel of Sericulture, was of

tion project has come to an
has been (inally completed.

The Japancse experts sent to Thailund under the P
‘Thailand acquired many new good friends through their co-
learncd many things during their assign-

roject for Cooperation in the

Development of Soybeans in
operaton activity in Thaitand, provided guidance and
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- mcat ‘before their recuen to ]apan Rcturnmg to thc;r respcctwc posts, thcy arc now devotiig
themselves to experiment and rescarch for the breeding and cultivation of soybeans in Japan with
their broadencd knowledge. And they ate taking a strong interest in the moves associated with
the production, experiment and vescarch of soybeans in Thailand. it is our sincere Thope that the
young Thai stafl with whom we worked will make full use of their acquired technology in the
manner best fitted to ‘Ihailand and overcome all difficulties to make their appearance in the
Tuture in their attempt to work for a further step-up of the productton of soybeans i in “Thaialnd,
“The Project for Coaperation in the Development of Soybeans i in 'Ih_mland offlc_lally
came to an_end in April 1976, but we are hopeful that private perpetual cooperation may last
between both countries for a development of the pro:h:-%tion research and expcﬂmc‘nt of soy-
beans, "1t is our sincere hope that we will able to keep poad company with our I‘hm collcagucs in

the future,

Note:  The following individuals werc cslgagcd in writing tl\is gc'ncraf rcpﬁrt:
Shoshin Koune -- 81, §2, 1."‘" 2'2). ‘Cm.w.- 2, Ccucfatidn.
;I'akashi Sanbuichi -- - §2, 2+ 3) 83,1~ 4» 1) §4, 1 4, 10. Cénc 1.
Koichi Sasaki -- §3, 4-2) ~4.5). §4,5~9

Masataka Saito -- §5s.
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- SUPPLEMENTARY JLLUSTRATIONS AND PHOTOGRAPHS

. Table Vi-l-.. Trend of production and export of soybeans i.n Thailand

Planted Average

Production

Year 'l():g(c)aha 1000 tons };R](J : r:‘.}::sf t
1962 28 30.0 1.08 1,909
1963 34 33.0 0.98 4,401
1964 34 31.3 4.92 4,285
1965 9 19.1 1,19 1,610
1966 46 37,9 0.83 5,608
1967 64 52,8 0.83 5,897
1968 53 44,8 0.85 3,552
1969 48 48.2 1.01 5,018
1970 59 50.4 0.86 6,290
1971 57 54.3 0.94 6,099
1972 80 72.0 0,90 7,240
1973 143 152.3 1.07 13,7154
1974 J61H 188.3% LT+ 8,610%*

Caleulated from Agricultural Statics No.33

AD. 1975 Thailand.
¥ Data from Dep. Ext. (Ministry of Agricvlturc and Co-operatives)

+% . From “The investor’ july, 1975 {source: Dep. Customs)
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:';‘abl_c V12, Soybean proddction in Thailand clgl.‘sk'sificd_ by province 1974
' - (Caleulated from the data of Dep. Extension MOAC Thailahd)

Planted

122

U T Average
Prov.n.lcc " area (hia) . Yld?i (kg) a yield Ft'ilm) :
Bangkok 2 2,250 0 113
Ayutthaya 132 . 181,885 S 1.38
Lop Buri 4,869 C 4444255 0.91. -
Chai Nat 725 - 3,829,000 S
Singburi 542 5,775,500
Angthong 1382 1,911,200 _ :
Saraburi F 7,178 ©6,721,000 0.94
Chachoengsao 3,717 2,908,400 0.78
Nakhon Nayok 31 © 28,950 0.93
Prachin Buri 1,749 1,585,200 0.91
Chon Buri 26 23,850 0.92
Rayong - - ==
Trat - - -
Chanthaburi . 70 66,000 0.94
Ratchaburi 133 123,118 0.93
Nakotn Patom 17 ~ 16,850 0.99:
Suphan Buri 1,724 1,939,860 1,13
Kanchanabusi 1,420 1,668,688 1.18
Phetchabari 341 © 296,198 0.87
Prachuab Khiri Khan 209 238,056 i.14
Lampang 1,527 1,380,492 0.90
Mac Hong Son 1,943 2,186,100 1.13
Chiang Rai 1,547 856,680 0.55
Chiang Mai 29,988 28,113,750 . 0.94
Nan 318 238,140 0.75
Lamphun 602 677,160 1.12
Phrae 2,086 1,822,240 0.87
Phitsamdok 3,229 3,914,622 1.21
Sukhothai 58,857 77,250,390 1.3
Tak 2,566 3,493,380 1.36

- Kamphaeng Phet 4,032 3,780,000 0.94
Phichit 702 70,600 - 1.60

. -Pheichabun 18,984 29,633,000 1.56

- Nakkon Sawan 4,375 4,634,260 1.06

- Uthai Thant 202 233,490 1.16
Uttaradit 4,841,998 1.04




L Provinee.

‘Nakhon Ratchasima
_ Chaiyaphum -

- Buwri Ram

< Surin
- SiSaKet -

- Ubon Ratchathani
Udori Thani
. Nong Khai
" Sakon Nakhon
Naklion Phanom
- Khon Kaen
Maha Sarakham
Roi Bt
- Kalasin -

" Nakhon Si Thammarat
. Chumphon
- Surat Thant

Ranong -

Krabi

Phargiga
Phuket
Songkhla
Trang
Phathalung

Satun

~ Pattani
Yala
Narathiwat

Total

(1,004,757 rai)
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i;l_antcd“'-' B
arca {ha) Yield (kg
1,071 1,177,526
250 208,940
55 55,920
16 - 120,000
65 48,480
196 191,977
38 47,400

1,308 ° 2,124,980
58 43,560
33 20,600
141 98,395
(9 16,320
26 20,770
34 23,760
36 31,594
66 65,240
6 6,000
| 1,250
104 78,120
4 2,000

0 5,092
160,761 188,323,386

' (187.43 kgfrai)

Average

-. L yield (;/Im}

1,10 -
0.8{1 :
“1.04

[

1.2%

.75
0.98
1.25
1.62
0.75

0.62
0.70

0.54
0.80

0.70
0.88
0.99
1.00

1.25

0.58

1,17
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presence of the Thai Misister of Agriculivre and
the Japanese Ambassador,  Baogkok, June 29,
1970,

™ . . L B, ot AR v
Photo 3. Rainy season soybeans in Sukhothai, Swankalok,
June, 1971,

v A% #
Pliota 5. larvesting of rainy season soybeans in Sukhothai.
Intercropped cotton is visihle, Swankalok, Augest,
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o : g 2oy

Photo 7. Rainy scason soybreans i the matarity in Clicng-

i, Mae Fak, September, 1973,

“4-7“ ‘
e

ta 2, The fiest group of Thai trainees with dispatched
Japanese experts, June, 1971,

Phol

'
Rainy season soyhcans and the nsking of rows
for cotton intercropping in Sukhothai. Swankalok,

July

Phaoto 4,

L
T

Ea

b
Ak

o % LT
heto 6. Effects of fectilizer application to soybeans at a

farnier's (ield, Khon Kaca, May, 1971,

%]

2
; ; ‘ i A 2500
Vhieshing amd wind sclection ol rainy season soy-
beans in Chiengmai. Mae Juk, September, 1973,

Photo 8,



of . "
Photo . By season soybeans in Cheingmai.  Sanpateng,
January, 1976,

Ploto 11, Dry scason soybeans in Chaiwal for the production
of green soybeans. Januwary, 1976,

Photo 13. The first Circuit Guidance and Sunvey Mission's
visit to the Mae Jeo Agriculiveal fixperiment

Station, August, 1971,

¥

.3 A
Photo 15, ficlt of a soybean (ost

Soil preparation of the
Japan, Mae

ground with a fractor supplicd from

To, January, 1976,

Photo 10, Diy season soybeans in the maturity v Ci:icngmai.
Mac Rim, April, 1970,

Photo §2, Mac Jo Agricultunal Experiment St
dispatched Japanese experts stationed, Chicngmai,

San $ab, Mac Jo, March, 1976,

S Y HAT T BT AR .
Photo {4, Soybean Laboratory in the Mac Jo Agricultaral

Experisient Station. Mareh, 1976,

Fhoto 16, Ridging at a test field Mae Jo, January, 1976,



Ploto 17, Clanting of soybeans ar a test field, Stisamrong,
June, 1973,

N St

Plioto 19, Uertilizer application and hilling at a test ficld,
January, 1976.

i -

13 S 3
Photo 22. A review of the tests. Mae Jo, January, 1976,

Plhoto 21. A review of the tests with the Cirenit Guidance and
Survey Mission (3rd). Mac Jo, March, 1975.

Pholo 24. Crossing of soybeans, Mae Jo, September, 197 3.

Photo 23, Jeep offercd from Japan and a soybean test ficld.
Mae Jo, February, 19476.
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Photo 25. Iiy season soybean test field. Mae Jo, March, 1976, Photo 26. Selection scene. Mae Jo, March, 1976,

I’ho(o 28 Candidate for new variety ‘701‘) Py - 49 - Py -
3 .. 1 ST o growth. Mace Jo, March, 1976,

Photoe 29.Grain type of the candidate for new variety ‘SJ-4°
and comparison  with recommended  vaietics.

From feft to rightz *S8]-1%, g]-27 and “SJ-4%
Mac Jo, April, F976.

Photo 30, Plant ef the vandidate for new variety ‘Sj-4°
and  comparison  with  cecon amended  vasicties.

From left to right: ‘S}-17, ‘5] 2 and SE.
Mac Jo, April, 1276.
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