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2. THE CULTIVATION METHOD OF SOYBEAN PLANTED
:' AFTER LOWLAND RICE ' '

Kanenort Nakaydma* Sarlan Abdu]rachmml** S“P!'ﬂptdSmna dr**
.- and theo okadﬂ**em e

Adrsarwanto***

ABSTRACT

Some expenments on' the cnltrvatron method of

soybean planted after lowland rice were c'rmed out by : :

comparmg tradrtrona] and mtenswe methods

Ditference it yreld was not” found Wrth or wrthout'
tiflage. Broadeast seedmg was mfenor to drbbled seedmg '
“with reguhr spaemg in . a ratio of number of plants B
In_]ury caused by e
Ophromyra phaseot‘r (’I‘ryon) and shortage of water in. -
the' soil - were limiting ‘Fictors for mcreasmg yteld >
Fertilization. and nlsectlcrde apphcatron_ to control

harvested to’ number of seeds

. pod insect mereased yrelds remarkably

. INTRODUC’I ION

tillage, wrthout fertrl_rzer or pestrcrd_e
soybean “is still by 'br'oadca'stin'g

and 6)

unprovement of the: traditional method as above

Thrs stidy was conducted to eidrrty the character andr
'nti to find’ effectlve method :

value of tradrtlonal metho

of nnprovement by comparrng tradltronal and mtenswe

methods

Four expenments were - earned out af Muara and_
Mojosari substatrons from 1979 to 1980. The purposes'

of these experiments are as fo]lows -
EXP. 1 Effect of seedmg, fertilization .and 1nseet1
© cide appheatron to control pod ingect.
EXP 2 Effeet of tdlage seedmg, fertdlzatlon and

.3 tlha arrdned rice straw
’ seed was drbbled at a spacmg of 40 x 20 cm with four

_ msectxclde appheatlon to contro od':nseet"
EXP 3. Eft“ect of trllage seedmg, fertdlzatron and
_ msectretde apphcatron to control pod mseet
_' ~and 0. phaseoh i o : -
E‘(P 4 Effect of tr]tage, rrrrg'rtron and weedmg B

(EXP. 1) ;'

MATERIALS AND METHODS

I‘wo Soybean varretxeS, ORBA and No 29 were sown' _

_ _after rice eropprng in a lowlancl ﬁeld at Muara substatron'
C 01121 July,1979 :

The treatments were as fol]ows

‘ s : (1) No ferlrllzatron + Broadcast seedmg
. Around Tl percent of ‘the total harvested area of L@y Fertrhz'rtron+Drbbled seedmg
soybean in Indonesia (650 000 ha, 1978) is concentrated.

in Bast and Central Java {1). About-75 percent of the -
soybean in these districts is cultivated in the dry’ season
after lowland rree Most soybean here is planted wrthout'é i
Though: s_orne"
seeding is by dibbling-_ with a regular spacing, nost
Consequently, the _
average yield of soybean is only 0 7t0 0.8 t/ha (2 S'.:'-A'

3y Fertrlrzatlon + Drbbled seedmg + lnseetlcrde applr o
'_ catron to control pod msect _ . _
A spht—plot desrgn w1th three rephcatrons was app]red e

-The treatments were put m the mam plot and ‘the -

Vanettes in the subpiot 'Ihe size of the subplot was

‘8. Sx 8. B'meders, - :

The ﬁeld was' ploughed to a depth of 10 to 15 ern"

,;ﬁ usmg a hand tractor, and 500 kg/ha of lrme was apphed : -

: : : RURE " After: ‘land prepardtron “for treatment (l) about 5 000
At present the mtroductron of: mtensrve eultwatron :

with: trllage, fertdlzers and pestrerdes has eneouraged the;

seeds per 100 n? were broadeasted, dnd covered wrth' _
ln treatment (2) and (3) o

to ﬁve seeds per hole_‘ and three weeks after seedmg, .
' : ' il Fertilizers

'rn treatments (2) =and (3) Were 20 kglha N _+ 60 kg/ha_'
: PQOS :_+ 60 kg/ha K20 (urea, triple superphosphate :

and potassrum chlonde respeetrvely) Azodrin was

'sprayed twrce (one and tw0 weeks after seedmg) for -

all plots to- control O pkaseoh Kalphos was used

Four: trmes (August 30 September9 and 25, and October
' 1) for treatment (3) to control pod lnseet

g APAN

* Agrommrst Department of Farm Mechamzatron, Agrreultural Research Center Yatabe Tsukuba, Ibarakr .

"f_* _;Agronomrst Agronomy Dmsron BORIF CRIFC Jl Merdeka No 99 Bogor IND()NBSIA
R Agronormst Agronomy Division, MARIF CRIFC; ‘Malang,; Jawa Timur, INDONES!A

FRER

- lbalak_l JAPAN

Entomologist, Department - of Agneultural Ermronment Agncultural Resr,areh Ccnter, Yatabe Tsukuba,
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RESULTS

Fmergence was goo(l because rt raincd just betore_'_

“seeding time and plots were 1rr|gated twice after seeding.
‘In‘gury caused by 00 phaseoh was shght
. were irrigated twice durmg a dry.period. from, ‘August
14:to Septem_ber 3._Con_sequently, p_lants grew favorably.

Growth survey ('l able 1)

There was no cle'rr chfference among treatment (1) ' _
2 and (3) for both vauetws in ﬂowermg time and

i matunng time Fio

_ng and maturmg trme of the three

treatments for ORBA were on Angust 25 and October '

B }8 respectwe]y {a growth duratron of 89 days), and on -

“Fho plants._'r e

and OCtoher 29 for No. 29 (a growth

'durahon of 100 days)

It was observed on August 18 (about one month :

_ ' after seedmg) that in’ both vanetres the ]ength of the-
7 main stem Were- in treatment (2) »-(3) > (1) and the
mfenonty of ‘treatment (1) to (2) and (3): contmued'

“until: harvestmg “/The - ‘main stem Iength of” treatment.'

E'(3) ‘was® hrgher ‘than that" of tleatment (2) from
'September 15 and thlS contmued as growth progressed

Table :1.'. Length o.f main_ster_n as aHe'cta_d_ h-y fertil.izer, seadgng'method and |nsectrc|da. (E_xp_. 1, 1979)_ .
Vaity . | © ° . ORBA. . No2y L
e e e e @ e
| Treatmient* . | 'No.F | F " F ] No.F [ F LS
' B.S. Ds - | DS BS | DS . | DS In
_ _ o "_cn'l__ : _'r'n_z_l_n Com em em o rem
CAug. 18 TS T [ a4 181 [-188 | 245 |7 244
Csep 11195 | m2 241 | 241 | 283 290
Sep. 15 | 296 . | 321 361 | 446 .| s24 | 562
Sep... 29 | 367 | 379 | 403 | 578 64.4 7.5
Ot 15| 376 38.7 42617654 | TL3 793
IR ¢ I NoF,B? ‘:: No fentthzatlon Broadcast seechng
- (2)_ F, D.S. : Ferttluatron, Dibbled seedmg .
3 E,DS, In : Fertllization Dibbled seechng, Insectrcnde apphcatlon'
T - . . to contiol pod insect. B
Yield S“FVEY (Table .2) ) that is, for ORBA the yield of treatment (2) wis 1}5%:

The number of plants per 100 ni? at harvestmg was
the about same “for all tredtments of No. 29] whrle for
'ORBA treatment (1) >{2)= (3} The yield of ORBA
was higher than that “of No. 29 for all treatments The

ylelds were in the order of treatment (3) >(2Y > (1)

for both varieties wrth hrghly 31gn1ﬁcant drfferences

and of treatment (3) 148% greater than. that of treat-
ment (l) for. No 29 trcatment (2) yle]ded 122% and
treatment (3) 162% nrore grain than treatment . '
The one hundred grain wcrght showed a trend in_the
01der of treatment (3) > (2) > (1) for both vanetres
The numher of cleaned grams per plant showed the
same pattern as the yleld for both vanetles

TahIB 2 Y:ald a8 affenled hy famhzar saodmg mathod and Insacticide. !Exp 1, 1979)

| Varioty S omeA . o ]
SR @@ el @ ®
. Treatment® NoF - o F oo | NoF. 3. B " .} F . .
R B.S D.S D.5,In B.S DS | DS,
" No. of plant at : T - . j T
hdrvest time . Plandf 100m? | 3450 [ 2426 2466 2,330 2,260 | 2,254
Cwield 0 kgoow | ri2r | moo | ter | sar | 1120 | 1ass
: Wrormogram el iz0 132 | 133 | 64 65 | 68
No® ofc!eaned** [ : ) ) AR o S
 prains per plant 25 {406 [ 508 0] 6Ls. o 762 | 968
.-* ._-__ B . .
Lol a_sfor'i‘able 1. . Y:old

©am

:  No, of cleaned graing per plant =

x 100
No of p!ants Wt of 100 grains

20—



(EXP.2)

MATER]ALS A‘\lD METHODS

Soybean vanety ORBA was sown after. rrce croppmg'-f
in a lowland field at Muara substatton ot 31 July, 1980.

. The treatments were as; follows
Main'plot : (1) No fertrhzatron
SR () Fertrhzatlon

(3).. t‘ertrluatron,-t- lnseetrcrde apphcatron :

oo R ;to eontro} pod ihsect .
Suhplot-' i)y No trllage + Broadcast seedmg
g (ii)' No trllage + Drbbled seedmg
(i) “Tillage + Dibbled séeding

A splrt pIot desrgn with three replications was applied
Treatment {1 (2) ancl (3) were -put in the main’ plot
I‘he_ st:re- :

and treatment (1) (u) and (m) 1n the subplot
of the subplot was 32x4 meters -

. Fertilizers in treatment (2) and (3) were 4(} kglha N.'E

+-60 kg/ha P05 + 50 kglha K, 0, using ured, tnple

superphosphate: and ~potassiuin ‘chloride respectlvely.-:

Azadrin was . sprayed twice. (one ‘and two weeks after

seeding) to’control O: p}zaseob for all. plots, Kalphos' -
was tlsed twice . (September 16 and OCtober 15) ‘to
Seedmg was .
eonducted without -tillage after tice - harvest for treat-
ment . (1) and (u), and with tillage to a. depth of 10to. .
15 ¢m using a hoe for treatment (1;1) “About. 4,200

cortrol- pod inséct for treatment (3)

seeds per 100 m’ were broadcasted for treatment (i),
- and covered with 2 t!ha air- dned rice straw during one
week after’ seedmg
(i) and (tu) at a spacing “of 40 x5 cm with two to
three sceds per hole

RESULTS '

Emergence wds good because 1t rarned Just before B
and after seedmg time, but ‘the plants seeded by. broad o

casting were not umform

slight. The ‘plants: were ot rrrigated during the growing - _
Cied U kema | oeds [ 65y 166yt [Laos <[ 921t fear e [ 108t |emm

season as the rain was plentn'ul

The so'ybiea_n‘s_ of. all
plots were' harvested on November l '

Nilin_ber of r)lan:ts at-harvesting (-Table 3) E .

The numbet of drbble-seeded plants at harvestrng was e
about s same in ttlled and untrlled and also fertr]rzed and
“The number of broadgast: seeded -

plants “in untilled plots (1) swas less than dibble-seeded '
_ plants in trllcd (m) and untilled (ii) plots. Fertrlrza‘uon .

unfertrhzed pIots

_ Tah!e 3 Numher of plants per plot at h

Seed was - dtbbled for treatmient -

“The . seedmg ‘rate o treatment .
(i) and (111) differed: lrttle from that of treatment (1) .

Injury by 0. ph_asr,’olr wag

reduced the mlmber of phets in untllled broadmst-

e seedmg plot (3)

g as etfeeted by .
fertnt:zer insaetlcrde tiltage and seedlrlg method (Exp 2 1980l :

| T ERTT (?)}"?’_j* (3) o
Subp]ot o NoF | . F _r:;'r In
@ - NoT,BS 2| asr | e
i) "N T, DS Cpoe3d0n b 3780|0739
) T, DSl Il oz | 370
CNote; (1)
@) CFIn
';_:(i)”j‘_f,,- _ o B
)7 NoT, DS Notrlhge, lebledseedmg o

(i) T,DS Tﬂlage Drbb!ect seedrng

Yreld survey (T1b1e 4)

The yrelds were m the order of _reatrnent (3) > (2)' \

- > (1) that i is, the yreld of. treatment (3) ‘was 145% and '
of treatmerit {2)129% greater than' that of treatment (). -

Tﬂ}age did not affect the yreld of drbble seeded plants

-With' fertdraers and without' tillage, drbhle -sceded plants -
) produced l'ugher yrelcls than; broadcast-seeds, but wrthout_”

ferttlrzer and without ! tﬂlage ‘there . was no. dlfference 3
The mam ‘stem length Was:n the order of treatment 3 -
(2) > (D). With - dibbled seedmg, tiie one hundred
Brain weight of no trllage treatment.. was hrgher than .
‘that of tr[lages The: number ot' eleaned gralns per plant '

' showed pattem as thc yrcld

Table 4 Yleld and weid compnnanrs as affeeted by fertuhzer
T insen tlclde tlllage and seedmg method (Exp 2 1980l

L NeFW i P LT REm@m
: Tr:eamen(v : -@_._ (lll-. & B ::'t"ﬂ)..- il -] e i) iy -
' C | HeT [ NeT [ T [NoT [MoT |'T f Wo¥ |MaT [' T
oBsL DS RS | By f|ops |/ps| B8] DS .D.s__

o Mainstem': o 342|326 {324 | 37 4oz | 392 | 363 |ssn |as0 ]
LN RN Y IRl et Peata o) Bevt Sl et o Pt e oot S
CWLOTI00 oy ) yga s e g asac fasé [ sibies s e
s AR 33 R 6. _
Noof‘cle‘ancd'

grains per plant 159 {17.8 ]53 26.4 ’23.ll 14.4. 273 | 2542 .‘21.6 .

. %z asforTable 3,
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MATERIAL? AND METHODS

" Soybean vanety ORBA was sowa 'lfl:er rice croppmg '
in"a lowland ﬁeld at Mo;os‘m subst'mon on 3 May, '

1980, oo

_ '_ Thc treatments Were as follows _ :

_ M'nn plot (1} No trl]age+Broedeast scedmg

D No titlage.+ Dibbled seeding '
Do (3).. Trlhge+Drbblcd sceding

 Subplot : .'(il) No fertilization I R

K (i) No fertlhzatron +. Azodun appirc'r
~tion | to control 0. phaseoh

(i) 'Fertrlzzatron ¥e Azodrin’ apphcatlon

i ‘ﬂ;to control 0. phaseolr

(iv) -:Fertrlrz_atro_n + Azodrin. application

to control 0. phaseoli + Kalphos
: application: ‘to. control: pod insect.
A split- plot desrgn with thirce rcplrc'tt;ons was applied.

_Treatment (1), (2) and: (’%) were put in the mam ‘plot, '

“and tredtment (i), (i), (iii) and (iv)-in tile subplot
The size of the subplot was 5.6 X.5 moters.

Seeding was conducted wrthont tillage " after. rice
haivest for treatment )y anid (2),-and with tillage to a
* depth .of 10 to 15 cm using. a- hoe for- treatment (3).

For: treatment (1), seeds were: broadcasted at 479.gm

per 100 m? ;-and were not. covered Seed-was dibbléd

for“treatment (2) and’ (3) ata spacmg of 40 x 15 cm'

with’ two- seeds per hole.. The. sceding -rate. of treat
- ment. (1) was 110% of treatment (2) and (3) Fertr
_hzers in- treatment (iii) and- (1v) were 40 kg/ha N+
.60 kgfha P, 05 + 50 kg/ha K20 using urea tnple super-
phosphate and potassium ehlorrde respectrvely Azodrm
' was Sprayed twrce (one and two weeks after seedmg) to
control "0, phaseolr for’ treatment (ii), (m) and (iv).
Ka]phos was uscd twrce (June 8 and Fuly Do contro}
pad 1nsect for treatmcnt (w) '

RESULTS

Emergence was good because 1mgatron was glven"

just after seedmg and there was 204 mm ‘of ramfall the

.mtervals from May 18 to July 20..
Dlsease sympton such a vrrus were found in alk plots

_ from about one month after seedmg, 50 the growth of -
_ the soybean was not good, The dlsease ‘could not be
identified despite diagnostic tests on the -harvested

soybean seed.  Harvesting of all plots was on August 9.

'Su;rv.ey of i_'n_se'e_t;daniage'd 1r!ants (Table 5) - ._

- Thrrty . soybean ‘plants < from “each ',-t‘reatr_nent “were
- collected- ‘at ‘rasidom on"May':17,"and - the number of -
' plants damaged by the. beanﬂy, O phaseolr aid Melana |

gromyza sojre was counted ’lhe number of damaged:
plants_in- Azodrin treated plot (i), (i) and (iv) was

_betwaen seven and. 2870, “and the. average percentage
“of damaged piants was 1.4%. - No_difference among
.treatment (i), (i) 'md (iv) was: found not any intei-

action” with trllage or seedrng methods The number of
3damaged plants in plot- (1) untreated by, Azodrin was

between twenty -two .and . fourteen,  and the average

. p_ercentage of darmged plants was 56.7%. " Fhe,percen- :
 tage of plants damaged in the tilled plot (3) was greater

than that in the untilted plots (1) and (2). "The average
ratio of 'plants: over all: piants darmged by o phaseolr

o M. sojae was: 5417,

- Forty-five: soybean piants from. each treatment were .
collected on-July ‘16, and. the number of pods damaged
by pod insect ‘was counted; The percentage of . pods :
damaged by Pyralid ‘Moth in" plots untreated wrth

_ Kalphos (i), (ii) arid (iii) was between 37.1% and. 23 2%,
- and’ was not- affected by tillage -or. seeding. methods:

The percentage ‘of damaged pods ranged between 2.8%

©and 2. 1%.in the. plots treated. with Kalphos (). ‘Some

plants were d_amaged by fly, the percentag_e,of damaged .
pods beéing fr:onl'4.0% t0 0.3% for treatment (i), (i)
and (jii), and 0.6% to 0.4% for tréatment (iv). -

i Crowth suryey—(Tabie 6)

In tr]led p]ots (3) soybean emerged one’ day later,
anid tvrr,w [hree to four days Jater ihan m untilled plot
(1) and (2) Ffowermg in plots (i} untreated’ with =
Azodrin was. one 1o two days later’ tlran in treated plot’
(n) (iiiy and (iv). e RPN -

[‘ertrlrzatron, Azodrm applreatron and lack: of tzllage '

. was'. effect:ve for -increasing’ marn stern Iength from :
day ‘after seedmg After that, thc weathier was dry and" '

_ there was . only 2.6 mm before harvest time, and so the’
plants ‘were 1rr1gated six trmes at ten to, srxteen day_

twenty: days after: seedmg to- harvesting. . * From two

. weeks after ﬂowenng, t_he m'_un_ste_nr of _Kalphos—tre'ated'
| plants. was | longer'than that of untreated planis. No
-drfference in. main stem length ‘between broadcast-

seedrng and dxbbled seedmg was found.  The plantfseed
(number) rat10 was higher in untilled: plots with dibbled

: : _seedmg ), and. IoWer without trllage and with broadcast

seedmg (1), the ratio was ‘not affected by fertﬂrzer of .

msectrcrde appllcatron

22 -



Table 5. Piants damaﬁed bv O phaseoi.r and M sa]ae (Exp. 3, 1930)

V'I"reat'm;‘ént *oAmes

0 phaseoll DM

No nf p]ants damaged by** g
. No ot‘ pods

some

No C
P Moth

fpods damnged by :

Fly

NoT .| -
DS

i3}

' CNoT - 5 (i)

(i
BE ';( )

e '(iv)=

T, Ao -

6

4

s
639

_‘681:,--

B

R 7K R
L.z
Cas

;-_"1 3,_' :
02,
0T
05

CUNoF, Azo
©OF, Azo & Kal | o

W S e

Rl R BTy

473

e
373

628

A0S
120,

118"
09

0.5

0.8

04
0.3

S
T,D.S |
N €14

IN’._(I)F,_ o
NoF, Azo -
s TPy Azg: . o

 F,Azo & Kal -

15

- SN

2_9.3
402

L5188
483

68

98,

132

210

.04
: :_ - 1.6
06 -

0l

LI
wakk

@
3

W -
“NoT,D.3

- T,D.8

()] No'E,
(i)
(i)
@)

¥, Azo.

BQ_plantsfpl'm \_véfg vsed:

1

NoT;BS . . i

NO'F,_Azo- 3 .

F, Azo & Kal

No ,tijl'l‘ag'e', Bmd;:ast séledii)g

- -'Nb tillage, Dibbled saedihg _
" _Tﬂlage, lebled seedm;; '

.No fe:tlllzatlon

H 45 planitsfplof wese used,

*Ng femhzatmn Azodrm apphcahon to control [} p}meah S
; I'extlhzatmn Azcdrm dpphcatmn 1o control 0. phaseol:

Femhzancm Azodnn application to umtrol o phaseo!z and )
" Kalphos application to control pod insect,

. Table 6. Growth as atfacted by fartilizet, insecticids, tillage and séeding méthod (Exp: 3, 1980).

B Trcétnie‘ﬁt_ *

" Fiowering |’

Mam stem length

time ]
- {20 days. -
" | after
‘seeding

: e 2weeks

Flowering

L after-.

- fime ST
.| flowering

Harvesting

“No. ofiplantsat .

" harvesting -

me . |L . o

RN
NoT

BS

LG

Gy
- (i)
- ((iv}"

-NOF Azo - )
F,Azg-. .
A Azc»&.Kal

June 3.
Juned
- June3

19.5
- 216
234
S0

June 4.

Loem

o
‘342

26.8 _
[36.6..

29.5
- 293

303 44.0

| 360

om

- ._33:':"8: L

" om ] plant/ha x 1,000
©353 77"

J277

268
236..

264

(D)
NoT. -

ns

L)

@

(i)

N&)‘F;“AZO
F;A7o :
F;Aio&Kal s

uned
*Jine3
Cqune3 |-
: _mn_e;_s.{ '

180
20.6°
2.2
216

. 30.3 '

341
347 g

256
286

<29.6°
424

. :1 41‘5 :

et |
CAsL|

290

Sowr

sk
270

@)

T,D.S

o

-G

i)
: (iV) ?

_No F )

: NoF Azo

T ¥iAze

-F, Azo&](al ’

g Iune 8
’ JuneG )
- ]une_6

137
166+
184 g
188

197
238
250

303 -
346
36.2

12607

44

263

3187
36.2

3787

254
'254

. .

D as for Table 5.
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Yrcld survey (T dblE 7)

Tﬂiage (3) rev.ultcd in srgmﬁcant lower yields and arr—
“dried plant’ werght than untrlled plot (1) and: (2) a8 did

fertrhzer and: msectrcrde apphcatron (iv) > (i > (u) >

{©), the. number of cleaned grams per pIant showed the

' :sam_e_-patfern.
*+ affected “the ratio of “grain’ weight to air-dried - plant

_ Weigh't '

 Tillaged and seeding: method did not

“But “fertilizer -and . insecticide: .rpplieatien did
[(v).> (m) = (u) > (1)] Por the one hundred gram
werght (w) > (111) > (u) (1)

Tabla 7. Yreld and ylelcl componants as affected by femlrzer msectrcrde, tlllage and seedmg method (Exp 3, 1980)

SR _ i, ef** Weof® | Wtofgming | Wi of100 "Wt of cloaned”
Treatment * "Pl'mts - | grains - ?’reld B ms 100 3 EI.‘““ | -grains per plant *
: SR g’/Plef' | sfptot | kgfhat| AT T SO R
_ @ NeF T | 1,930 | 497 29 | 288 b 130 | .69
( @) "Nol,Azo: - | 2200 | 1,103 | ss2 | sod 127 | ie2
NoT . Giy F, Ato 2330 | 1,230 | 615 - 528 138 o] 189
B.S @) F,Am&Xa | 3060 |1,753 | 877 573 143 23.3
RN ON NOF_' CLT30 | 510 255 295 L1800 63
@ G NoF, Az 2,330 11,082 | 541 464 | 1370 T138
NoT  Gigy F Azo Came 102 | eset 466 | 140 176
DS Gy v AzogKal | 2860 | Lse7 | e[t 7osds T 40 20.8
_ @ No¥ L2000 | 297 | w4e | 248 o130 | 43
3 (i), No¥,Azo. 1,600 |- 807 .| 404 | 504 13,0 119. -
T,ps () F Az 20000 | 958 | 419 . 479 - 13.8 13.7
@(v).: ¥, Azo& Kal 2,530 | 1,238 | 619 48.9 14.0 174
* 1 asforTable 5
#* 1 airdried weight
. ‘growing period (sce _resrilts)_.__ ‘Azodrin  was ap’p_r_lie,d a
(EXP. 4) “week after seeding. To prevent weed injury, treatment
Gl s © (i) and (iii) were weedéd on. August 20 (twenty-six‘days
- MATERIALS AND METHODS

Soybean variety No'29 was sown after rice cropping

ina lowland field - at Mmosan substatron on 30 July,
1980. - - |
_ Thé treatments were asg foliows
Main plot : (])
I “(2) ‘No irrigation
Subplot - ©® No'tillage %‘We’eding _
(i) 'No tﬂlage +No' Weedlng '
" (i) Trliage+Weedmg
’ (1V) Trllage + NU Weeding -

A splrt-plot desrgn with, thiee- replreatrons was apphecl
Treatment (1) and (2) were put in the main:plot and
treatment (i}, (ii), (111) and (1v) in the subplot The srze'=
of thie- subplot was 6% 5 meters o :

‘Seeding’ was without trllage after nce harvest ‘in:
treatment (i) and (ii), but with hoe—trliage toa depth of -
10 to" 15 e for treatment (m) .md (iv). Seed was -
dibiled in all plots at a spacing of _40 % 10.cm with two -
seed per hole. T

Irrrgatron :

Treatment (1) was irrigated during the .

after seeding), t'reatments (i) and (iv) were not weeded
at all,. l-ertr]rzers were applied to all plots {40 kglha N_
+ 60 kglha PQOS + 50 kgfha K, O using urea, trrple
superph_osphate and potassrum ehlorrde respectively).

RESULTS

Emergence was good and mjury caused by O phaseoh

: :'was slight;’ because of the 1mgatron andAéodrm appli-
B cation after seedmg The’ weather was dry fer about

_ erghly days from seedmg untrl the rrndd!e of 0ctober
The rnaxrmum and’ mmrmum temperatures dunng the

7-growrng penod were. 36:2 and 18.1°¢ _respectively.

Treatment (1) ‘was 1rngated just after seedrng and six

~. other trmes (August 10, 21 30, September 7,18 and

25).° The ‘dimounts of air- drred weed on August 20 were .
715 glm for treatment (1), and 418 glm for treatinent 5

. ,(2) The dommant weed was bchmocloa colonum and
: .other major weeds were Cynodon dactylon “Cyperus

rotunds end rice plant (occurrence by fa]lmg seed of
precedmg rice). : :
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_ Differcnees in’ flowering time aiﬁolig the plots were
ot clear;. hut treatmm\t 1) matured on October ?.7
and treatmerit (2) on. OCtober 29 :

Growth survey (Tqble 8)

~ T Wehty .days ,at_’ter :See__dihg," t_he_ main _s_tg:m_ I_én_'gth in '

..'_Tobla B._ ,Groﬁ_tl’n'_.ag-affootﬁd by 'ir‘ri:gatlon, tlllﬂgja_ and wéodin:g _(__Exp. 4, 1980} o

1rnge.tcd‘p‘" ts:'_ 1) was Iugher than that in ummgatcd _
(2) dlfférence between the two treatments -was in- -
:.creased _itl_ 'growth - Tillage:; and weeding mareased
Elength of mam stem at‘ts*r ﬂowcrmg Thc number of

plants of hatvest time was in"the. ‘order of plot umm-_ o

' -gated (2) > lmgated (1), and weedxng (1) >.n0 weedmg-"
- (i) w1thout tﬂlage.

0

Main stom length .- No of plants at

Tmatment ST - 20 daySafter
- seeding

T AT AR lnrveslmg
‘Flowering | 2 weeks after '-Harv'esth_ig
“tme - ¢ | floweting time -

o G - NeT,W . 166 -
() @) " NeT,NoW. | 155
Trrigated . (i) T, Wi 1. 146

C W) T,NoW. _ 1600

covem |2 em [ em | plantfhax 1,000
4l | Y1900 | UEsY C8
453 v b 739 198 0 223
509 | ens T o] 928 " 268"

563 | 8da | 8970 | 254

e
131

ST New ‘13.'1}

- 356 508 | SE6T. | 306
338 | oase | d4es . L 26s
0383 F 570, |osso o |0 281
3950 T s32 | s44 0 - 290

U (1) NoT,W- 't No t:llage Weedmg

(i) - No T, NoW an No tillage, No WEBdlﬂg

(i) T W S Tﬂlagc chdmg

(w) T NoW :_ ’ :.'Tﬂl_age No weeding -

Yl&ld survey (Table 9)

The yleld of lrngated (1) was 727% of umrngatcd '

plots (2) chdmg increased y;eld but tiad not clesr
in 1rr1gated plots with tﬂ]age A]r dned plant wezght

and numher of cleaned grams per plant showed the sdme
~ pattern -as’ ylelds The oite’ hundred grain- welght of
'-_trngated plots (1) was h1t,her than umrngated (2) and .
-was not affected by tdlage or; weedmg

'l“ahle 9 led and yleld components ag affenlad hv |rngat|on tlllago and’ waedmg (Exp 4 1980}

_Wt of **| Wt of ¥

_'l'réatmen't * .
P - ) plants grams o

wt. ofgrams i m Wi of 100 | No, of cleaned

- Yieid . .
- l_e | Wt of pla.nts grain grains per plant

gf8m? 'gIBm'zl'

@ NeT, W | 3a70 0 o918 |

Ay @) NeT,New | 2400 | 467.
Irrigated | i) T, W 3,100 |- 813
) T,NoW . 2,970 | 837

P PR R B
1223 | 309 0 {63 | 614
BT TSN BN USRS (Y % AT RS
1,016 262 - | 6s | 583
046 | o282 0 L 67 i 6Ls

L@ [ NeT,w - | 800 [ 137
@@, NeT,NoW . | . 470 . 57
Unirrigated (i) * T, W - © | 830 | 145 -

W) ‘T,Now o630 | 87

* .:_ as for Table 8
.2 alt-ducd welght

178 o s e
710 121 ) s2 Ty s
181 115 Cs2 e s
109" 1380 ¢ | w83 L
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DISCUSSION

Most soybean cultxvated 1fter low]and nce 15 sown ‘

in the dry season wrthout trllagc fertrhzers ot pestxc1des
~and, though some d1bbted seedmg wrth regu!ar spacmg is

applred broadcast secdmg is str’rl common At present '
the mtrodnctlon of ‘intensive culttvatton wrth tlllage -

fertilizers. and pestlcrdes is encomagmg the rmprove
- ment of tmdmona] methiod. RTINS g
This study is. conducted to clanly the character 'md

value ‘of traditlonal method and- to find effectn'e ‘means -

of nnprovement by comparmg rt with mtensnfe cultr—
vatlon BT :

Four expenments were carrred out, from whrch

- information on the. effects and problems of rndrvrdu"d _

working of tillage, fertlhzatron and pesticide application

was obtained,. We will consider these- effects and: pro- -

blems from a practlcal pornt of view.

1. Effect of tlllage (Tab]e 10)

In Exp.2, ‘the one hundred grarn werght of tiled . “
plots was lower than that of untilled plots, and’ yleld: '
“and other yleld components were affected by tillage. -

~ Exp. 3 showed that emergence and flowering was delayed

by tillage, and the main stem length the number of

cleaned graing per plant and yreld were lower with
- tillage.
were lugher than these in untrl!ed plots in Exp4. The
_reason for this discrepancy among the three expen-
ments is not clear.:

com, no difference - in-- yield between tr]lagc and no

tr]lage was found for planting in the wet season but'

Yrelds and ain stem length in' tifled plots :

Two of the authors: camed oui an -
-other’ expenment to compare the effect of tr]lage on

L yteld with tlllage was less than wrthout tlllage for"phnt-
“ing in' the dry season One reascn for this:
soil mioisture content in the dry: season ini 111ed plots_

(unpubhshed) Trllage encour'rged more wecds, especral»
:iji'ly grannneous grass (eg: E‘chmocloa colonum) (3).

as lower

Furthermore we must. consider that. in Exp3 trlled‘-

-p]ots mmeased more - 0. phaseoia than unttlled One’

reason’ th‘tt soybean is planted wtthout tlllage afterl-

_paddy nce wdl e restncted by time of farnung as’
- .necesstty for early seedmg to usc soil morsture In view
g of thc results 'rbove, we doubt the advrsabrhty of trllage
_-J*fl‘ect of tr]lage must be- study from all thc aspect of
- 'farmmg system on main sorl types

Effect of dlbbled seedmg w1th regular spacmg
(Table 10) ' o

Exp 2 showed no chfference in yield between dlbb]ed

and broadcast seedrng mthout fert111?atron, _whﬂe with
: -fertﬂmatron the yield from drbbled seedmg was hrgher

than that of broadcast seedmg . .
Thrs drfference in yreld between the two kmds of

_ secdmg was causcd by d;fferences of plant nurnber at
. harvest tinie :

the ratio of the number of plants harvest-

“ed to the number of seeds for dlbb]ed seedmg was higher
than that of broadcast seedmg The ratio of the number
of harvested to seeds for dtbb]ed seeding was hrgher

than broadcast seedrng in Exp 3, but yields were about
the same. We can ot say somethmg on othey about the
effect” of drbbled seedmg from the results, but we can

: indicated. that broadcast seeding has a lower ratio of

plant. number. fo - seed number, and so has a risk of

-decreased yteld The seedrng rate of broadcast seeding

must be increase ten to thirty percent to dibbled seeding

‘10 keep the same ratro of plant number to secd number.

" “Table 10. Effect of tillags and dibbled sesding on t_ha nrowth and yield of soybean, :

. ’ Yie]d _ N() ofpla.n!s - . Ma.mstem 160 grain :b_lo. otclea'ned_ o
-~ Novof - e - Yield index at ha.rvest time . . Iohgth - weight jETains per plant - :
" experiment |. AGacl rorny T jNeT T | NeT ST [ MeT T [NeT T |"NoT' T
o o © Effectoflilage. ' '
N kema kghaf % . %[ ¥1,000m X1000/ha) ‘om  em | g e
“Exp.2 - [ORBA' | 877 859 00 98 | 289 295° | 363 73601037 128 21 “229
o Exp3 | ORBA (5S4 Aid100 75| 276 . 259 @02 =.330) 139 13504 118
B4 | Neas |(904 | mo s | s w61 (@29, 9l 65 6k 33 599
N . : .Effect ol'seedir:g : CEAL T .
c'm$ DSBS DS|. BS © DS |BS DS (NS --D.s_"-' BS DS
Exp.z oRBA | 722 877|100 121 | en e 3sa 363|134 137|245 221
Exp.3 | ORBA. |. 573 ss4 l10o 97| 261 - . 276 | 396 402|135 139|163 - ids
Note; NoT : No h]hgc. .. T : Tillage BS i Broadcast seeding . _ ns : Dibbled'seedlng _ '

*) Significant at 5%level .

**) Significant at 1% level *
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3 Effect of fertdrzatrcn (Table 11)

Fcrtrhzatron mcrea d y1elds m Expl by lS% for_.
ORBA- and 22% for No,29; The main'stem length and:.'._-
'number of cleaned grams pcr p]aut were: also mcreased_

by fertrhzatron

There was no srgmﬁcant drffcrence m yreld between:f C
fertrll?arron and no fertllmatron in Exp.2; but mcrcascd h
yields. F ertrlrzatron mereased yields: by 16%, mam stem L

length and ong* hundred gram werght in* bxp3 The

above. results show fertrlrzatron mcreased ylelds by ‘

mcrcasmg ‘the number of grams resulted in: lugher

plant werghts an mcrease in- one hundred gram welght ;

. n wrll incrcasc the yleld too,

M'my tertrlmmg expcnrne:'ts on soybean have been. K

_ ‘conductcd in Indoncsm, but no stable results have bccn- P
) -obtamed (S) : ERRTE '

Fortilizers w ¢ applred 20 kg/ha -N_} 60 kg/ha Pg 05 '

o+ 60 ke/ha K, 0 for Bxp.1 arid 40-kg/ha:N + 60 kig/ha
P30+ 50kg/ha’ Kzo for Exp 2,.3 and 4. And, fertili- -
'zer was 'lpphed m side - part of plants in tilled plots RS
" and. also srde part of plants by use tugul i’ untrlled,_

.'p]ots BRETErE : '

.’:tudy o the optrmum quantrty and ratro of fert1lr

zers and fertﬂumg methods should be conducted on the_.:_

main soil types

" Tabla 11.7 EHect of fsrt'ili‘zér_ab'pl'i:cntiou on t'_ha growth and yisld of soyhean.
" o L Yield - No. of planis' B Ma.ms!cm 100" grain - |No: of cleaned _
Noiof - | - - < Yield - index | atharvest time fength' |- weight' [grains per plarit -
experiment: | | o FoF INeF 1 | Nop R 'No¥ L F No¥ CF | NeF | F
_ 0T kefha kgfha % % x1,000/ha “X1,000/ha ] em _‘.,Qm'-“ P
Exp. 1 ORBA | (1,127 :1,-3_0*) 100" 1315 (345 . -343) 1376 387|130 - 132|250 4o
;_':'._.- B “.:;_.;..7.-_;* . . L A £ R S S -
Exp.1 ._7N029 |97 11200( 100 122 - ;;_;33- _ .22_5.‘_,:_: (65.4 3)) 6465|6150 762
Exp.2 |-ORBA | 654 952 [100 120- | am. . 262|330 '337.-5 134 133182 2456
3 - A ey L Lot EEs B , K .
Exp.3 | ORBA (499, 57 |100 ai6 |1z 249} | @357 ) 39|aay “13.9) 14,0 1167

Note; No F: NO l'ertlhzer appljcatmn
‘ *) brgmﬁcant at 5% tevel

4, }:,ffeet on msectrcrde apphcatlon to control pod
mseet (T able 12} ' '

Insectrc;de applrcatron rncreased yrelds by 28% for .
ORBA “and 32% for No 29 in Exp I,:and also’ 32% i in- e

Exp.3 and 12% in Exp 2. Main stem length and number'

of eleaned grains per plant were mcreased by apphcatron. ' "
of insecticide, and- the: one” hundred gram werght also L
_ mcreased in. Exp 1 and Exp 3. The nUmber of cleaned o

grains PEF plant mcreased wrth applrcation of msectrcrde

in all experrments . : I
The results, show m]ury on soybean caused by pod

insect is remarka’o]e Accordmg to the survey m Exp.3,

the percentage of the. damagcd pods caused by Pyralzd

Moth wrthout mseetrcrde was between 37 1% and 23 2%.

Kalphos was ‘usex m the expenments and apphedr_ L
twrce for Bip.2: a,nd Exp3 o

four times' for. Exp I,
Judgmg by the above results study on the screenmg of

R la‘eth_iliz-_er. dpplicstioh
T #K) Significant at 1% 1ével’

' 1nsect1crde applrcatron time and number of spplrcatrou :
. must be progrcss velated to study on the seasonal preva--

lence of pod 1nsect

}-ffect of msectrcrde apphcatron to control
0 phaseolr (Tab]e 12y ' '

] The results of Exp 3 showed that average percentage"-
of m;unous plant causcd by O. phaseoh a.nd M., sojae
was 56 % wrthout 1nsect1c1de and 7.4% with msectwrde '

E 'The drfference in yields between wrth and- wrthout ;
b ]:msectrcrde was remarkabtc
L were found m our’ other _experiment (4), pamely, .

“Studles . on the Seasonal Prevalence, - -Damage and .

" Congrol of the Beanfly, Ophzomyra phaseoh (Tryon) as
a Pest of Soybean
K pomt out that control of 0 pimseoh is very 1mportant :
'm soybean cultrvatron

Results of these expenments

27—
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Tahle 12 Effact of msucticitia appﬂcatmn on the growth and yield of soybaan. _-

No. ot‘ cleancd

. : - : Yicld_ | N of plzmts _ Main stem _ 100 gram ‘
No of : .V'uioty' ; < Yield . . ' indéx”- ‘ “at hawvest time - length _ . wejghth. : glams per plant
_ exvenmem U I NoT T - 'NoIn In. NoTn _ '3'j"in_“_' “No T In" [Noin ‘I [ Nom /In’

n 'Fffect of msect:mde (Kalphos) application lo cont:ol pod mscct

xl 000/ h'l

'; cm

o e kg | e x1,000/ha
Txp.t | ORBA:|(1,300 1,660 100, 128 | 243
Bxpll | Moo [dago 143b[ 100 1320|206
. Exp, 2 oRﬁA' :"_85‘3'; “9s52 | 100 -:11_'211' 262

oo R TS L . B . .
Exp.3 - 'OR:BA_ ( 577 766) 160" 132 "_(249

27 ¢ (_33_._7_.--. 29| 132 . 133]740.6 $50.8,
225 s _793)—‘ 6.5 68 762 968
272 7375 36.8713.3 . 132 256 268
o SRR & EU U (O
) 693 wen139 4gl 167 205

cin

e . E e )
Exp. 3 ORBA ( 218 49&) 100 229 278

.Effect of msect;cuic (Azodrm) apphmtaun to contml O phaseo!f

272 (32._7 35')) 133 - 13.1| 5.8 140

Note; Mo ln : No inscc'ticii_ieapplicétion Ini
' -*) Significant at 5% level

6. Fffect of 1rr1gatlon (Tab!e 13)

lhe yleld for ummgated pIots was only 133 kgiha'_ o

- as compare with 967 kglha for 1mgated plots in Exp 4,

The maitt stem !ength number of cleatied grams per.

plant and one hundred grain weight in ummgated were
also remarkably iniferior - to those of irrigated’ plots.
Exammmg the results of four expenments the y1eids

of soybean. at Mo;osarx were lower than those at Muara -
be caused of lower numbcrs of clean grains per plant. =~

The reason for t}us d:fference m yield between Molosm
and Muara must be related to soil fert;hty and othet

.'féctors
:_mmsture content xs 1mportant Teason,
“'soil mmsture caused fal]mg ﬂowers and pods, ancl also

: Insecticide application
*%) Significant at 1% level |

but we: aSSume that the d!fference of sail
Deﬁmency of

undeveloped grams Imgatlon was conducted seven .

“times at about ten days intcival in Fxp 4. And, ]udgmg

from the above results, studies: on lmgatmn time and
interval must be progress related 10 sail types
The effect of weeding was found to. be remarkabte'

in’ Exp4 We discuss the weedmg problem in other

report (3).

Tahlo_ 13. Effect of irrigation and weeding on the growth and yield of soyhean.

Yield -

No. of plants -

] _ : Main stem - | 100 grain | No. of cleaned
do. of N Yield index ~ at harvest time length « ~ weight * | grains per plant
eipériineni.' Variety Nol T |[Ner 1 Nol 1 INete 1 {Nel 1 | Ner i
. : _ N . Lffect of i'xriga"tion o ' S ' o
{ke/ha kgfha " % % |x1,000fha  1000fhay om  om g
Expd4t [ Ne2o |3 967)) oo 7277| (@86 ,_2_53)*) 27 8. T;) 54 66| 86 566
_ _ _ o Effoct of weed'ing- _ o
_ i New W New W NoW W[ NeW W [NeW W |Now W
Exp.4 No.29 - | (815 '11245? w0 137 | 2'78?" 848 7894 |67 64 | 503 (629
-Noi.c;i No ! No irr-igafed . ‘ I. ' lrnéaied
NoW-: No weedmg W Woedmg

%) _: Sipnificant at 5% l.evel **)

Sigmﬁcant at 1% level
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SUMMARY

Some expenments on soybean eultwatlon were -

conducted covenng soybean planted in"the: dry season
after paddy nce in Java. - The object was to chnfy the
chatactei” and value of tradnt:onal method and to find
'effeetwe method of 1rnprovement by companng it Wlth
intensive cultlvatlon S :

The expemnents were eamed out at: Muara and

Mo;osan substations i in: 1979 and 1980
The results were as follows
1. Differences in yseld was’ not found w1th and w1thout

tdlage Broadcast seedmg was mfenor to djbbled_.

' 'seedmg with' regular spacmg in ‘thé tatio of number
-of plants harvested to number of seeds

2. The effect of fertlhzzmon on yleld was remarkable _ B

' 1ncreasmg ylelds by between 15% and 29%
3. The effect of 1nsectlclde dppllcatlon fo control pod
insect “was also lemarkable, lncreasmg ylelds by
 between 12% t0'32%, < ‘

4. -Injury caused by Ophmmymr phaseoh (T ryon) and -
the. shortage of water’ m the soil were hm:tmg'

' 'fectors for 1nc:easmg ylelds
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3. STUDIES ON THE GERMENATION OF SOYBEAN SEEDS

T Fujlmoto * A Choliludm * M. Fatehureehrm,** and M Ismunadjt -

ABSTRACT

of . 1nternat and external factors rehted o the germma
tron of soybean seeds ' RN

Changes of the seed vnbrhty as 1ffeCted by the plaee' '

of productron and storage were mvestlgated with the
secds stored in’ 3 substatrons of CR]FC namely Pacet,
Kumng’m “anid Muara (Bog"r) The maxrmum and the
minimuny temperature in: the storeroom were . 27- 19
2923 and 32:26-C,: respectrvely
the seed ]ongevrty was mfluenced by the place of

-storage and the varletal drfference in the seed longevrty_-'

W‘lsrecognrzed : R i
_For practrcal use; the hmit of see

gan for 3 varieties tested. ‘In Pacet, it Was'g‘ntbnths'-for
Orba_and ‘No.-945 and 10 mo'ntlrs'b'r more: for No' 29.

Effect of the. place of productron on.the seedlmg vrgor -

was recogmzed

Factors mﬂucncrng the - seedhng emergence were-

investigated. The telative placement ‘of fettilizer to
avoid the salt injury was at least 5 cm below the seed

~level and 2 cm asrde the seed.

INFLUENCE OF STORAGE CONDITIONS ON THE ',

SEED LONGEVITY

INTRODUCTION

Raprd decrease of the seed longevrty is; one of the
serious problems in soybean cultivation: in Indonesra

In -the troprcs the seed v1abr]rty of soybeans deterio- -

_retes raprdly wrthrn scveral months The mamtenance

of soybean seed quality durmg storage in these hot and _
humid. envrronments has been recogmzed as.a hmrtmg ‘

factor i m ‘soybean productron (2) .
In farmers fields, -it was often observed uneven
‘growth of soybean plants wrth A number of mrssrng

hills. Asrde from the damage due to mscct and drsease,_. _
it seems that there exist’ ‘many probiems related to the:

genmnatron of soybean seeds which” are supposed to -'__stored for 5 months and germrnatron pereenrage of

- the seeds Was" 1nvestlgated Soybean varretres Orba
__-.Amencana and No 29 were tested. :

be a cause of - the uneven growth of soybean plants'

in farmer S fre]ds

It was elanﬁed that _'

s s
suppo_s_ed_to be 4 months in Bogor, 6 months in Kunin-

‘Experiment E

- Th ‘probte s 1el'1ted tg" the genn:natron of soybean"
soods should be’ studred frotn’ two-sides; the problém of B

' ~ ‘the. se' d""t_self and the effect of factors; mfluenemg the '
' germmatron of the seed The former is the problem of

the seed ‘quality | whrch is known to- be. mﬂueneed by

several factors, of - whlch temperature and yelative

humrdrty durlng seed storage are ith "-prmcrpal external -

factors tltat affect “the seed’ longevrty (N The latter is

the problem of envrronmental factors whrch affect the_ '

_ -_proeess of the seedhng emergenee

Several experrments Were: carrred out. to nwestrgate

.': thc seed longevrty under drfferent storage conditlons__ -
' -ahd the ‘effect of factors affectmg the gernumtron of
7 soybean seeds

The mam purpose was ‘to’ find: out_

‘praetrcal and econom:cal way for storrng soybean'
'seeds in the tropres

| MATERfALs ANDMETHODS

The effects of tcmperature and relauve- '

: llumldlty b the seed longcvtty of soybeans

“In” order to mvesttgste ‘itie effect of temperature :
durrng the storage penod soybean SLeds were stored

_under - different storage condrtrons, namely in’ refrlgera-

tor and in the storeroom of P]ant Nutrrtron Subdivision _
of CRIFC Bogor and Pacet substatron Soybean varieties

- used were Orba’ and Tjo.: After 5 months the seeds were .
- sown in: vats and.grown for 10 days in’ greenhouse The
.growth of the seedhngs was mvestrgated One hundred

K "seeds were “Used for germmatron test for each treatrnent '

To 1nvest1gate the effect of relatrve hunudrty on the'

- seed longevrty, soybean seeds wére stored under 3 levels

of relatrve humrdrty Saturated salt’ solutlons of chenu-

" cals were used to attam drfferent relative humrdrty
: levels usnlg closed contarners

The theoretrcal values
of .the relatwe humrdrty in equrhbrrum wrth potassrum

‘ehlorrde sodivm ehlonde and potassrum carbonate at’

30 C are 85, 76 and 44 % , respectrvely Seeds were

’*‘) Upland Farmmg Division, Hokkardo Natronal Agrrcultural Expcrnnent Statron Nernuro cho Kasar -gun, Hokkardo

J AP}\N

) Plant Physrology Drvrsron Bogor Research Instrtute for Food Crop, Central Research Instrtute for- Food Crop,

Smdangbarang, Bogor, lNDONESIA
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Experrment 2 Stomge condltlon and doed !ongevrly of' ‘

soybeans
From the results -of Expenment 1 ‘it Awas supposed

that the seed viability ‘could be kept well if stored in

cool place like Pacet in_scaled condrtron to minimize
the change in moisture content.-In Indonema, to store
.soybean seeds in ¢old facrlrtles 1s praetrcaily 1mpossrb}e
The second-best way to-kedp
. the seed” viability longcr may be to store seeds: in the
place. with high altitude.. SR L
. In"order. {0 study the limit: of the storage penod
‘expenmcnts were cqmed out. Three soybe'm var:etres,
Otrba, No: 945 and No 29 were grown.in 3 substations
of CRIPC, ie. I’ar,et Kuningan ‘and Muara (Bogor).
The seeds produced in‘each: substahon were distributed

in-present circumstance.

respectively to the - three substatrous for the storage
experiment.- The sceds” stored in the storgroom of
edch substatlon were brought to Bogor every 2 months
for the ruvestrgﬂtlon : :

The germmatson percentage was determined by the
pcrcentage of germmatcd seeds in’ petn dishes after 2
days. - For the seedimg vigor test, sceds were sown in
Neubauer pots, grown in greeuhouse without fertilizer
'\ppircatron and the dry matier werght of the top was
measured 10 days after .sowmg _

The aitltude and the maxjmum-minimurs tempe-
rature in the storcroom were as follows : Pacet 1100 m,
2719 C, Kumngan 550 m, 29 23 C, Bogor; 260 m,
32 26 C,

RESULF .‘3 AND DISCUSSION

Exlnenment L. :
it is known that the seed vmbrhty drsappears qurckly

“in “the tropics and the main cause of the short sced
: longevrty is supposed 1o be hrgh temperature and high
'?]relatwe humrdrty - Preliininary experiments were con-
ducted .to “investigate the. effects of temperature and
reldtwe himidity. during’ thé storage “period ‘on the seed :
longevrty of soybeans: - PO
Temperature:. The maximum- and minimum’ tempe-
rature in refrrgerator and in’ the' storeroons of Bogor '
and Pacet ‘were 10-5, 32- 26-and 27-19 C, respeetrvely
‘As the seeds were kept in sealed p}astrc bags, the chauges_' '
in the morsture content of the seeds were not récoghized,
- The influence . of storage: condition on -plant growth -
was- clearly obselved as shown in Table 1. Orl_)a stored
i Bogor showed. very poor- growth compared With those
stored: in’tefrigérator and Pacet Germination percen-
tage of -the. steds stored-in Bogor wis 40 %, while that 1
“stored in ref‘ngemtor and 'Pacet was 90 and 80 % respe-
ctively, Thevarictal difference was apparently observed.
In: case of fjo, a small sized secd, the differe_nce_iu'_-the
“initial growth among’ treatments was ‘smatler than that -
found - in case of Orba. The ‘permination peréent_age
was 100 % for the sceds stored in refrigerator and Pacet
and 80 % for that'in Bogor. The initial g'rowth-of_ Bogor
seeds was shghtly inferior to the others '
Relative Iurmdlty hffects of relative hlmldrty on
'the germrnatron percentage are presentcd in Table 2.
it was rccogmzed that the germination percentagé.was
kept higher when stored ‘under low relative himidity.
The seeds lost viability entrrely at 85 %and at 75 % ‘the
' germmdtron percer:tage was very Jow. At 44 % relative
hrrmdrty, the’ varietal: drffererrce was clearly’ obscrved.
“The periination percentage of ‘Orba and Americana
decreased’ to 51 ‘and 63 % respectively, while that of
No. 29 was 97 %.

) Tah!e 1. Effect of storage condrtron o 1he initial growth of soybeans

Variely © - T ORBA 1o _
Pl"rrr:e_r'. S }_’ariet B'o_go'r - Re[ﬁgorator.; Pa.cet Bogor .Ref_rigerator
Diymatter  Top | 110 | 64 | 121 75 | o0 | s
 Weight mg) * Root | 3270 | 19 tast b as | e
lemgth . Top | 1087 93 | 123 | 123 | 13| 123
{em) " ~ Root | - 206 | 156 " isi 15'0' 116 162
Tabla 2. EHect of relatwe humrdntv an germmatmn percentage and morsture content of soybean seads,
: : ‘ _ %) .
R_e!ative__- _' Gerrumatmn percentago : ‘Moisture confent of eeeds= .
j“_"?‘i‘f_‘..“y Orba Ameticana No, 23 | Orba | Americana No. 29
B5%. 1 0.1 0 217 213 |- 234
6% |18 1 15.6 147 | 149
Cadg ) st | e 1ra | e 80

s



'[ire surn of the percent re}atrve hrmidrty plus the B
empemture in degrees Fahrenhelt should not e‘ eed-
100 for safe storage For safe storage rom 11033 years S

this combmed total’ mdy be as hrgh as 120 as 1‘
temperature contnbutes no more than half the _otal (1)
In tlus cxpenment “the lowrast value of thrs combmed

total was 130° at; 44 % relatrvc humdrty and the contu "
bution: of the temperature exceeded hatf the tot'rl .
However, for safe storage of No 29 for half s year “the

combmed totnl of 130 proved to be sufﬁcrent

Ravalo et 'rl 2) reported that one ofthe most 1mpor L
tant: tactors at't'ectmg the raprd loss of gerrrnnatron in- -
storng,e is the ‘moisture content of the seeds. At is not ‘
only essentni {o have low rmtnl seed morsture contents, -
but cven more nnportant is the reanrement 't il t'nn"-_

{he low initial morstnre content of the seeds thtoughout
the stomge perlods The resnlts obtained i in these experr-
ment suggested also that the hlgh temperature and
innmdrty envrronments caused the r'rprd loss of seed
longevrty '

bxpenment 2 7

bxperrmcnts wére carrrcd ‘out to know how long the
sced viability 1s mamtarned if stored in the place with
high altitude. - ' '

F]gurc 1 gives the germrnatron percentage o[ the seeds _

stored in. ‘each’ place with’ drfferent altitudé: The: data

show that the’ gernnnatron percentage was ‘influericed by_

the place of produetron and storage and the: vanetal dif-
ference wers: also recogmzed The changes in the’ mois-

ture content of ‘the seeds were neghgrbiy small through-' :

oui the storage penod in every ptaces as they were

stored in a. tin'can. Therefore rhe temperatnre in thc ) X

-slore-roorn is consrdered as the mrnn cause of the drtTer
ences found-in the germmetlo_n_ pe:centage and the seed-
ing vigor.

The germination percentage of the seeds stored m':
Pacet was kept hrgher compared wrth those stored in’

Kuningan and Bogor. They showed drfferent dechmng
teridency due 1o variety. That of No 29 produced in
Bogor and Kunmgan wis espec1a1ty hrgh more. than
90 % even after- 10 months, whde that produced in
Pacet” was slrghtly lower bemg 80 % at--6° months.
Changes . in the germmatron perccntage of Orba and
No. 945 stored in Pacet_ showed graduai decredse

The gcrmmatron percentage of Orba and No,. 945
decreased to 50 60%after8months The germmatron.

percentage of ‘No. .29, stored in Kunrngan and Bogor
was more than 95 % at 2 months however it showed
rapid decrease: from 4 nionths on. In contrast to the

“seeds' stored it

4 months‘ ;
o months

i ra‘ id nmform der
E 'u der general f‘re]d con
: '5the eedhng vrgo i expressed as the dry matter werght

tire “seasonal changes 'rs

' t, :11} the seeds stored rn Bogor'

E slrowed raprd decrease in germrmtron percentage after

=nd thcy decreased to dtmost ?ero “at 8

The seedlmg vrgor is. deﬁned“‘ the p_ote_n_t_t__at _tor

ons (1) ln this. experrment

ot‘ the secdlmgs taken 10 days after sowmg The sceds

stored in Pacct Kunmg'm and Bogor were snmplcd ﬁve

tlmes at 1ntenrfrts of 2

ths At s hard to compare
1€ clrm'rtrc condrtrons were

_ not quite the same at cach testmg time. We can compare
its drfference among the piace of productron and storage
: "dt cach testmg time. ;

The seedlmg, vrgor as expressr:d by“the dry rndtter
werght of the top: 10 days after sowmg is - shown in .
Table 3. The seedlmg vrgor of Orba was, on the who]e
in the order of Krmmgan > Pa‘ > Bogor the drfference

' between Pacet and Kumngan was small compared with': .
 thiat between Bogor and Kumngan or Pacet. :
' _'_No 945, it was in the order of Pacet > Krmmgan >
E Bogor. “The mflucnce of productron place on the seed
_' Img vrgor was not recognlzcd for No 29,

Jdn- case ‘of

. Table 3. Effoct of the piaca of production and storage on the seedling vigor.of soybean

(mg/ptant}
Astorage |7 Place of productron and sloragc : )
Vaziety | period i T . - T
. (monlh) P—l’ ‘K-P. :B-l ‘ I [\ B-K . !’-B K-B H-B-

oiba |6 [ 927 ee] e

2
Moz# | . 6 | 50 ] 53 [ si.f
: "3 K :

c2 bailue | es | e e [ [y | sl
a a0 [es | 7 | sp ] ws | e | s | m

IR U S IRTEIN I~ IRTTI
e fhes | sa

2 Lizx | 103 a7 | ores [0 | wos b oae
_ coa oz | e b oo | s | ve [ | e | s
No.945 s |z | 10s [res |

' 8 s | wee | e
| ow, Fug [z | oes

61§ 13 | 64|66 | 72 | 658 69 | 62
ss. 1 6a | 51| 51 ) 48 | so | s0, | ®
60 | 62 |66 | 47 | sa
fo | e3 a7 §s4

i Pacet,- K : Kuningan, B: Bogor
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}'rom the results mentnoned above it is supposed that

cool clmmtc regzon is sultable fm better seed production

of Orbﬁ ‘and No. 945 whlie in, casc of No. 29 the pl'lce._'

of ‘seed produetmn does not mﬂuence the seedling
v1gor _ :

“The germmation pelcentage should be 60 % or more
.f0| plﬂCflbdl use, " that means, of S seeds dlbbled to a
:ho!e one can sansfy with 3 seedlmgs emergence Roughiy
Speakulg, the limit of storqge per:ocl ‘of soybenn seeds
for practleal usc is summau?ed as follows 4. months in
Bogm for all vfmetles, 6 months in Kunmgm for all
varieties and 8 months’ for Orba and No. 945 and 10
months or more for No. 291 in Pacet '

FA(,TORS INFLUFNCING THE SEE[)LING LMER~
GENCE OF SOYBEANS

' iNTRODUCT ION

The seedlmg emergence ‘18 mflueneed by “environ-
tiiental condmons Under field condition, the moisture
content ‘of the ‘soil is of primaty mlpor_tance. In Indo-
‘nesia, they never practice plowing for soybean culti-
vition. The method of secd sowing is either broadcast-
ing or dibbling depénding ‘on the moisturé ‘content of
the soil. It is wet enough or surface water still remain-
ing, soybean sceds are broadcasted. If it is dry, seeds
are dibbled.

The rel'ttionshlp between sel! moxsture content and

. seedlmg emergence wes mveshgated usmg latosol soﬂ

Another: problem thiat affect seedlmg emergence i

: the salt m;ury “As long. as the ﬁe]d is'not p]owed “the

method of fertl]lzer appbcation is 11m1ted to broadcast '
ing or apphcmon 1o the same hole or- close to: the hole
of seeding, - Salt’ mey sometnmes occurs prenments

© were carried dut to. uwestlgate the degwe of salt m]my

caused by femilzer appilcatlon and to find out the

opt;mum placemem to dVOld the salt i mjury

MATER!ALS METHODS AND RESULTS

[nfluence of solk momtme confent; The mmsmre

con_te_nt_ of the soil was adjusted from 30 to 100'% of

the maximum water holding' capacity -at intervals. of
10 %. As shown in Table 3, the speeds of. the.secdling

_emergence was_influenced by the ‘moistire content
of the. soil.

moisture content of 60 % to ‘the maximum water hold-

" The - best germmatlon ‘was found in a

1_|1g capacity. Below 40 %, seeds did not genmmate due :
to. the fack of water.  Above 70 %, the hngher the

© moisture content: the, lower the gemunanon percent
due to -the overhum1d1ty and lack of air.

The time
course of ‘water imbibition was mvest;gated  When
the soil moisture content was kept at: 60 % of -the
maximum water holding 'capacify, the moistuie content

Table 4. Effect of soil meisture content on tie germination

‘of soybean' sead

(‘ermmanon pereentuge (‘%’)

Moistuie content of the soﬂ

Days ) : (% _of maximum water holding capacity)

160 90 80

0 [ 60 |50 | 40 | 30

2 | 9 |2 la
3 4 |48 | 67
4 20 58 78

500} 45 | 14 0 0
8 |9 |17 | 0 o0

8 | 98 [ 50| o | o

of the seeds (fresh welght b.ms) was 47 % '1fter I2 hours ‘

and 53 % after 24 houis while at 40. % sml moisture
confent it was 27 % after 24 hours. Soybean s_eec_l
bigins to germinate at a moistire content of 50 % (fresh
weight basis), being higher than comn (31 %) and rice
(26.5 %) (3). At a moisture co'ntcnt'of 60 % to the
maxunum water holding *capacity,’ the seeds ‘could
absorb enough water for germination within & day.

Salt injury; The ;nﬂuence of fertilizer ‘placement

on the secdling cmergency was investigated. The treat:

' _ment in_ the expenment was a combmanon of 3 leve]s '

of fertilizer and 3 1evels of 'its pIacemcnt Urea and
TSP ‘were '\pplmd at the mate of 0;0.2 and ©. 5 g Nand

P50, each ‘pef pot. ‘The placement of fertlhzer was

-0;2 and S cm below thie seed placement

Femhzer apphcatlon at “a rate of 40 kglha w1th a

“ plant spacing of 20, hlllsfm is equal to 0.2 pfhill.’

“Germination dld not oceur when  fertilizers were

. applied at the same level (0 em) as the seeds.. When

dpplied 2 cm beélow the seed level at the raté of 0.2 g
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N 'md 7,04 per pot, the plant llelg,ht was vuy low

and the root development stopped at the fertilizer

level. The dry matter weight of the top was 225 mg
per' plant.

$AMD 08 No femhzer however the oot developmem

was Imuted to 0°- 5'c¢in below the’ seed level :and ihc_ .

dry matter werght of 0.2 and 0.5 {reatments wege
335 and 270) mg per met respeetrvely

In this. experiment,. ltl(.‘,'l angd TSP were dpplred at
the same “time .and. it is not clear which is the mam'
cause_of the salt mJury Ure'r 01 TSP was ‘applied at
the rate of 0.1, 0.2, 04 06 and 1.0 gas NorP,Os

pet 100 g soil, 1 cm below the seed level. In case of

nrea treatments germmatron drd not oceur “at all- in

every treatments In’ ease of TSP “seedling emergence
was observed in_all treatments but thé growth of the
secdlings of 04 to 1.0 g; P205 was mfenor to the
control.

In another expenment where urea was mixed well :

- with solil, germmatron was observed ap to the rate of
025 g N/100 g soil. Howaver, in 02§ g N plot the
development of. the lateral roots was very poor; in
0.1 g N plof the growth of. the root was the same s
the control. '

The seedhng emergence drd not occur at P205

level higher than 0. Sg.

In - the expenments mentroned above fertilizer was

applied at the same level or below the seed placement -

In order to invcstipate the_ effect of urea application in

" relation to hori'zon:tal_; placement, an experiment was’

conducted using latosol soil.-

In case of 0.5 g apphcatlon the root did
not develop. When ureq and TSP were apphed Sem -
below the sced: placement the pl'mt height was - the"

- Ureawas applied at: the center of Neubaver pots. )

-at. the rate of 1.0 g Nlpot and soybeara seeds were

sown 1, 2 and 5 cm asrde the- hrea spot. The results -

. were as follows

When sown at 1 em 'rsrde the urea spot the secds"'

h 1d not germmate at-all, at-2 cm: the oot developnient
_was only shghtly miem\ and at. S om the growih of the

seedlmgs Wwas the same as no ure'r treatmcnt )
" The salt m]my catised by urea is well known It is

'mused by the toxic action of bluret contained as an - '

rmpunty A urea” or by ammoma ‘gas evolved from
urea: - In’ these expemnents, the reagent eiremrcals of
urea was used, so the cause of the sa!t m}ury 1s cons:de '
Ted due to ainmonia gas.. : :

‘From - the results mentroned ﬁbove, the relative
placement of fe:‘uhzer toavoid the salt m}ury should be .
af least 5 cm: below the seeds level'and 2 cm asrde the
seeds, :
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Germination Percentage (%)

Place of I‘md'_t:l_c.t_ion‘ L

. NG.29 . o '.—_—~Pa'cet'=;.

S oor Tl : i ~- -+ Kuningan
—-Bopor’

50t
190 [ -
50
HoG -
0 |

Storage Pericd (M) ) )
Pacet ' Kuningan =~ Bogor

Fig. 1 Effect of the place of ﬁrodl.jction and starage on the
germination percentage of soybean seeds.
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