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ABSTRACT

GRAIN LEGUMES IMPROVEMENT THROUGH |NDUCED MUTATIONS WITH SPECIAL
REFERENCE TO SOYBEAN AND MUNGBEAN. This paper deals with soybean and
mungbean which represent two of the three major grain legumes commonly
grown in Indonesia as food crops. They are traditionally cultivated
in sequential rice based cropping systems in irrigated lowland areas
or in upland cropping pattern in association with other upland crops.
Breeding of improved varieties of soybean and mungbean oriented to the
existing production constraints is of great importance to achieve pro-
duction increase at a considerable rate. Induced mutations have been
used since 1979 to create variability to meet the needs of such
diverse agronomical and agroecological condition. The first _success
was the release of Muria soybean variety in 1987 as a result of mutat-
ion breeding. In mungbean, a number of promising mutant lines has been
identified from trials at various locations., The work on soybean has
also produced a number of promising mutant lines, one of then is belng
further improved through a cross with an AVRDC line. Strong efforts
are being made to assess the ]ines for possible release in the near
future. '

ABSTRAK

PEMUL IAAN KACANG KACANGAN DENGAN MUTAS|, TERUTAMA PADA KEDELAI
DAN KACANG HIJAU, Mak3lah ini mencakup kedelai dan kacang hijau vang
merupakan dua dari tiga jenis kacang-kacangan penting yang biasa di-
tanam di Indonesia, Secara tradisional dua jenis kacang-kacangan ‘ini
ditanam setelah padi lahan sawah yang beririgasi atau di lahan kering
Seécara tumpang sari dengan tanaman lain. Pengembangan varietas ungqul
kedelai dan kacang hijau dengan orientasi kendala-kendala produksi
adalah sangat penting untuk mencapai kenaikan produksi dengan laju
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yang memadai. Mutasi telah digunakan sejak tahun 1979 untuk mencipta-
kan variabilitas sesuai dengan tuntutan berbagai ragam kondisi agro-
nomi dan agroekologi. Penglepasan varietas kedelai Muria pada tahun
1987 adalah keberhasilan pertama dari kegiatan pemuliaan mutasi ta-
naman kacang-kacangan. Pada kacang hijau dan kedelai, beberapa mutan
harapan telah diidentifikasi dari hasil percobaan di berbagai lokasi.

Bahkan pada kedelai, salah satu diantaranya sedang dimuliakan lebih
lanjut melalui persilangan dengan salah satu galur dari koleksi AVRDC.
Pada saat ini sedang'dilakukan usaha-usaha untuk menguji dan menilai

galur-galur tersebut mengenai kemungkinan untuk dilepas sebagai va-
rietas baru dikemudian .hari,

INTRODUCT I ON

Soybean and mungbean are two of the major grain legumes‘
traditionally grown as food crops in Indonesia. These legumes
are cultivated in a cropping system after rice in irrigated
lowland, in dryland, in pure stand or associated with various

other crops. Among the grain legumes, mungbeab ranks third In

production after soybean peanut.

The soybean and mungbean production in Indonesia has been
increasing at a lower rate than the increase of domestic
consumption. Soybean production has increased from 589,831 ton in
1975 to 817,494 ton in 1985 with an average annual increase of
5.75 percent as compared to 5.74 percent rate of increase in domestic
consumption (1). Within the same period, mungbean prbduction has
moved up from 63,000 ton to 192,000 ton (2). To cover the gap between

the demands and the production, Indonesia has been importing soybean




amount  fluctuating  from L0, 000 ton/vear o 400, 000
ton/year (1), In mungbean, the ooweeenl import figure
reaches  to  about 1O percent of the production  (2).
Efforts to .incraaﬁw production of both soybean and

munabiearn have been made by the government of Indonesia,

particul arly  soybean which FMas e

neived priority for:
attaining self sutficieancy in the near future. The aim
aof  this paper ig to provicde Snformation on current
statug of muﬁmtion breeding activities in Qrain legumeé
at  the Centre {opr the Application of Iﬁmtmpeé aﬁd
Radiation (CATR) in Indomemia; with special re%aréncé 

to soybean and murgb ean .

PRODUCTION CONSTRAINTS

xisg

The constraints to achieve high vield euu1ﬁ=;55€
generally varietal, edaphic, wnviwmnmmmtal%Wbiuloéida;, 
sOCio-economic oF  combination of the above (3)}?
Cmﬁsiderimg, those which are controlable, braadiag;j
improved varieties seems to be one of the impnrtanf
APProach, A clearly shown in Figds 14 the ﬁignifiﬁaﬁt:
production  increase QEEUWrLMG in thé five yeoar pariad '
from 1987 to 1987 was Largely due to area wnpan910n 
and  only slightly due to yield per uwunit of aré57~
(kg/ha). The current nmtimhal average of tﬁ@ séybeaﬁ~

vyield per hectar i “till  around 1.0 ton/ha as




compared to 0.84 ton/bha in 1983 (4).  In mungbean,

dramatic increase in production feom X000 ton in 1979

to 192,000 ton in 198% was also Largely associated with

the doubling of harvested area from 157,000 ha to

2RO, 000 ha 2) o At the same time, the average  yield

Inereased by 504 from 460 to 680 ton/ha but it

v

currently still remains at the level of much less than

L@ toan/ha.
The yield of soybean at experimental levels has

ever reached 5.0 ton/ha. The gap betwasen +the yield

obtained from the experimsnts and Ffrom the farmers

reflects the insufficient adoption of recommended

technology developed through research 1in addition to

L™ i

the environmental and biological variation as well a8

LT

socio-economical constraints (5) .

VARIETAL IMPROVEMENT oy

"

Soybean and mungbean cultivation in  the major.

production areas is largely done in a cropping  system

after lowland rice or in a dryland intercropped with-

other food crops (maive, cassaval). Local low yielding

2 i

varieties are traditionally grown in those areas as

they are already well adapted to the envirmnmentﬁ"éhd:

cropping patterns. The improved varietids are usually
/

high vyielding. They are also better in  grain qﬁality'




and appearance. However , in many cases they are not

well adapted to the environments and eropping  systems
traditionally practiced in lowland after rice and
upland . in association with other food CrOps.

Since 1974, 13 soybean varielties have EEen
released. Most of them have been developed through
hybridization and g@lwction of loproved ’breeding lines
introduced from Fforeign countkios. Only orme of them
(Mure- i &) was developed through induced mutations. Wi th,
respect to mungbean, only 8 varieties have be;n

P

released  since 1979 and none of  them wat  developed

through induced mutations (Table 1).

INDUCED MUTATIONS

In attempts to develope more improved varieties of. |

soybean and mungbean, gamma radiation has beren ueéqf , o w KR

Jdnduce mutations. The firat mutation breeding

“

activitieg in  soybean was started in  late 1979 and
intensified éft@rwards through  the IAEA Hegioﬁéi?
Project on  Grain Legume ITmprovemant  and  the UNbP
Country PFroject No. INS/78/074 during 19821987 (=),
This activity has produced a new variety Muria  which
was released in 1987,

This variety has a better yvield, shorter Plant

statwe and earlier in maturity as compared +to the




Original variety Orba (lrradiation dose 400 By  gamma
rFayesd . Further activilties in soybeaan mutation breeding

Méaver by esenn slras

mirmg on bthe dsvelopmant  of erarly
maturing  lines desigred to meet the need of @ varieties

aulitable  for Fice-rice-grain Legyuime cropping pattern
t
ander  irrigated 1lowland conditon. Induced  mutations

.

waite made by using gamma irradiation on Guntwe variety

at doses ranging Freom |

WoBy . B number of selected
Lines were toested for  fhoir vieloiineg abi ] Lty and otihae
ACH O, e g e -F or e e, Chver ef thvesm O Mutant line

Pley, 2.5 Ve overy early maturing (70 ey s ) but it haws

small  grain size. This 1ine was thaen orossed with one

of the AVRDC breeding accessions (AGS-15%) which haSHJé

!
¥

good pod and grain quality. The progenies of the cross
waere selected for earliness and grain size. From: thi??

cross, a number of improved lines has been identified -

and some of them have been included in then&i@ld-tgf;iﬁj‘J
at different locations. . s

In addition to selection for earliness and better gréin
quality, laboratory and greenhouse gsireening for algmiﬁf{

num tolerance was also applied to mutant lines davelmpf

ed from irradiation of Guntur. Several lines ( particu= |

larly No. 21 ) have been identified as A1 tmlerance;
It will be further tested for cultivation in acid soilg.
Imduced mutations. in munghean has been,initiated.in

1983 with the aim to develop high yielding varieties




with  earliesr  and synchronouws matuweity and bhetter

pod/seed quality. Resistance to mej o des

is  also

At
orme 0f the considerstions in the selection. Lradiation

was applied o Marnyar at oo

rangarig freom 100 to 400

oum these irradiation fre
]

mEnla, 4% lines have
been  selected and included in the preliminary  yield
Enial during 198@: Impraovemants have been observed in
pod  guality (Lé lines), waqu!%ynuhronmu% maturity
(6 lines), shorter stature (13 Fimes), rust resistance
(B linew) and higher protein content ¢ Limes) ., The

ing Lines out of the 4% have been subjected

to yield trials at different Locatione.

Irradiation with gamma rays has also been dong  on
Waleat st doses MEFTY L M) Fram 100 to 00 GQ. From this
irradiatiaon Lreatmernts, several higher yielding lines

)
have been identified in addition to Lines with bigger
seeds and some shorter statwe Limes. The fast neutron
trradiated  Nuri (5-20 Gy) has generated in most cases
shorter stature mutant Fines, one of them has a higher
protein content as compared Lo the original.

The variability createcd throuwgh dinduced mutations

may  have great values in both Gy b

and mungbean
varietal improvements. Yield trials have been conducted
to ddentify and select promising  lines for  further

development into new improved varieties.




AGRONOMIC TRIALS

Yield and agronomic trials cwnduéted on  sele
lines at ‘a number of locations have identified
promising lines in soybean (No. 27, No. 23D, No
No.214, and No.231-E-1) anc munghean (M=-TI-2, M=1=5,

I=9: M-I-10, M-I-11, M-I-41, M T 855 M Imgh)

of  these trials are presented in Tables 2 . and 3

addition to linesg ligtecd abob@, several others

potential f or inclusioﬂ in the futuwre trials, One
them which ig importaht to be mentioned is the sOY
line No.231-A. This line has Specifical ly ewten
rootingvsystem and early maturing (70 days) whxch w
be suitable for intercrqpping,

--------
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Table 1. Improved varieties of soybean and

\Crop/variety Vear of Bays to !
' release maturity!

Soybean H
i Crba 1974 Q0 ]
b Balunggunyg 1981 5 :

—okon 1982 78 i

Guntur 1982 78 H

Wilis 1987 88 :
. Dempo 19394 0 :
i Kerinci 1985 87 :
i\ Merbabu 1986 25 !
! Raung 1986 85 }
i Muriat . 1987 3
i Tidar 1987 73 H
i Rinjani 1989 B8 H
v Fetek 1989 81 :
v Tambora 1989 86 i
¢ Lompo BRatang 1989 Bé6 :
i 1

¥) Developed through induced mutations

! Crop/variety Year of Bays to!
) release maturity!
TR § (00 /R S S S o
i Mungbean :
{ No.129 1979 58 :
i Merak 1981 56 H
i Nuri 1983 S8 :
! Manyar 1083 58 '
. Betet 198%= 60 H
I Walet 1985 59 H
Gelatik 1985 59 :
Parkit 1988 ; 59 !
) .
- /

mungbegn
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Figure 1. Harvested area, production, and“yield of

soybean in Indonesia.

(Source : Sebayang, K. and Sihombing,fD.A

1987).
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