4 ANALYSIS OF THE GR(}W‘"H OF SOYBEAN AS AFFECTED BY
' PLANT POPULATION DENS!TY

L !lideo 'fekag‘i*, Suptapto Sumadl** and Kanenon Nakayamn’*‘_**

Soybcan is“one- of the important food crops as A
souce of protein such as tofu tempe, tanco and kecap
for the Indonesian people G R

A inajor problem of mdones;an soybe:‘m productron
is a fanly high loss in- plant populatlon durtng the
growing ‘season.

developmént of inherent ° potcntlal that soybean crop '

has for food- productron and capital formation. This
p;oblcm “of | plant stand is 2 complex one and needs
special attention. - ' ' L

* Numertious workers have mvestlgated ‘the effect of
vauatron in row “width. dﬂd plant spacing in- the' row

on agronormo traits of soybean ~while little’ dttentron '

was given to the physrologrcal response of the popu:
lation, N A S

Although- growth’ analysrs is’ techmques have been
used- for approximately 50 years. and have made a
substancial contribution o currcnt concept of physiolo-
gical basis:of crop yreld there have been few attempts

to- apply these technlques to the Indonec1an ‘soybean.’
'lherefore, the purpose of t_hls study is to ‘investigate

the différences in” dry matter production -and growth
parameters of Indonecian soybean as affected by plant
population at various growin”g stage.

' MATLRIALS AND METHODS

The exPeument was carned out at Muara Substatlon'
of CRIFC, in Bogor ‘where' after_rrce was cultwated .

during dry season, _1980'.' The'désign‘o'f. the experim'ent_
was randmized Block method with three .jreplit:etions.

Soybean variety “ORBA™ was "I"lemted 2 seeds per
hill on July 8 and was thmned 2-3xd tri- fohate staoe
to give plani populatron "Row wrdth was 45 ¢m and
hill space within row varied from 25, 20 ‘15.cm to

10 cm and these plants populanons were 200, 250,
350 and 500 thousands per ha, respectively. Each plot
size ‘is 4.0 x 4.8 m ‘and ‘all plots were applied with

500 kg Ca()/ha by broad~cast1ng before tillage, N 40 kg,
_ P 60 kg, K 50 kg per ha were apphed in a band 7:5-10

cm away from the seedhng rows Azodrin was applred =

2 times, Plant samples were taken from eaeh plots

““Thi§ loss depress yields and plevents ‘

about 10 days mtervals through out the growmg season

and those samples used for growth analysis.

oy Deteumnahons of the dry Werght of various parts of

{he plant and of the: total loaf atea. were made 10 days

i _ mtewals At each samplmg peuods, plant hlght bmnch o

number node numbel etc, wete measured for S lulls
The 1oot system Was clug out by a shiovel’ wrth soil :
clod attached to'a depth of 1bout 15 cm, and wnshed
with water, and collect for the subsequent drymg and
werghtmg _ S ‘ '
- Plant samples con51st1ng of all parts above cotyledo '
nary node . were separated mto leaves petroles stems,’
pods and beans. Leaf arca. was measured by: usmg the-
Automatlc Leaf. Area Meter (mafrufactured by llayashr

" Denko Co Tokyo Japan) -All ofthe plant parts were
'dned inas forced-arr oven at 70 C for mose- than 48
- hours and then werghted

" Growth analysrs wag conducted by Wattson s method.

‘Relative growth rate (R G R), net assimilation rate
N A R) and the other growth parameters were calcul'lt
ed by the: followmg equatlons, :

S BN o G R.= ‘:!2 wl , g,‘m’ day
2t _ ‘
: 2 ! RG R = - lOgBW?, -logewl . g/m’day o
TR _ C A, - Ar Coh 2 . 2
3: L A ] (logeAz - logeAl) m
\Vg W1 x [OgﬂAg logeA; : g/ﬂ12 d&y

4" NAR DU 70 Az

Where Wl, W “and’ Ay, Az are plant dry werght and

‘Jeaf area in sampling date 1 (t4) and sampling date 2

(t2)-
RESULTS AND DISCUSSION
(1) Dry’ matter productron

. Dry matter accumulatlon of the varrous parts of
soybean plant are presented in"Fig. 1. ‘The welght of
total dry matter - production mcreased until - feaf -fall-

- which” began at _72 days after plantmg, but thereafter,

*) Crop Research Dmsron Hokkardo Nat Aguc Expt Sta. Hrtsungaoka Toyohrra ku, Sapporo Hokkaldo JAPAN.
*) Agronomy DlVISlOIl BORIF, CRIFC . Merdekd No. 99, Bogor INDONESIA
*EEY Department of Farm Mechamzahon Agr:cultural Research Center, Yatabe, Tsukuba lbaralo JAPAN
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dry matter prdducinH decrease unfil at. the harvest
" time. ' ' Do

The increase of leaf welght was deld from early stage
- _reaching the maximum at the top-most-expanding stage
and decreasing gradually thereafter. '
between plant density and dry matter production per
unit area is illustlated in Fig. 2. The efficiency of dry
matter product;on on leafl nght at low populatlon

densities was less than that of high populatxon ‘The

changes of stem we]ght is simildr to that of leaf weight,
with a large increased until 60 days after planting.
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. we;ght stem weight and pod weight -

Th_e' fdiffé_rcncés amon}; p_obtiiatioi_is " 'become more
~ marked with " decréasing infra-row- widths at 60 days-
 after. plantiiig The pods- pl'us-secds fbrmatioﬁ began
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). Growth parameters SR

Values of crop growth rate (CGR} net assmuiatmn
rate (\IAR) lewf area index. (LAl) and- relatwe growth
iate (RGR) are gwen m Flg 3 dnd F:g 4,

These. data mdmated that CGR values for soybeansi- -

increased (o gar_}y September an.d ,theu . d_ec}_med_ quite
'sharpl"y inlate 'September This.' _pexiod of maximum

CGR corresponded to the reproductwe growth stage';_.

(nnd‘seed filling). "~ High-
higher CGR values, but values had considerable variabi-
lity. Maxmmm CGR values was obtained 190 g/m
4.a). - -
The lughtcst RGR va]ues ‘were found early in the
growing ‘season and gencrally det.lmed as growth pro '
gressed (Fig. 4 b) o .

Ch'mges ‘of 'LAI w1th stage and populatmn mdacated'
that’ [edf areq mcreased essentlany lmcaily w1th tlme= i
until 62 days after plantmg Dccrcasc in leaf area from
02 days after p]antmg was due to leaf fall from lower
portion of the canopaes Leqf loss incréased with hlghcr
populatlons :

Values of Md)s LAI was: ob’mmed 456 (Sep 8y
at the highest density. plot (Fig. 4-c). o
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NAR tended to ba lowc: in the late growmg penod _

than in the garlier’ ones owing to the 1ntcrceptlon “of.
solar rad:atlon NAR was decreased by higher deuslty
of planting, and dechncd in all tleatments throughout
the growing perzod (F:g 4-d).. ‘

The highest- denslty mcrewsed plant height of main -

stem “and number of pods than_ low density ' plants'

“The decreaqe in yield and the mcrease in dry weight at

. higher pi'mt densities suggest the competition occured

in these ‘tr'eatmérit’ The éffé‘c't:o??dehé'ity'oh'béén y"i'e-ld'

was not  significatii among the treatments (Tab 1.
“The results of chemical analys1s suggested {hiat” thie _

nitrogen content of leaf blades' in'the early growth stage

“tended to have hfgh percentage and gradual]y dechned :

as growth progressed Thorc is no 51g111ﬁcant éffect of
-plant populatlon on mtrogen content of leaf" blade'
' (Tab 2): ' -

L Tahle 1 Yield and Qflei& companents in diffarent plant hoiﬁiétion o

‘Plant height

T No.ofnode | -No.of pods | Seeds yield Seeds weight |
Treatment eml . e DA .
S {per plant} 7 |* (per plant) {perm?®) Kgfay {z/100 sccds)
A 40x25°T 522 | 147 925 | 125 13.5
B., 40x20 - C 867 | 148 _ 1043 S RS - T S B ¥
C 40x15 54.7 “137 ' 11‘91' T135 12.7
D 40x10° C 636 | 135 1210 .13, 127
Table 2 _ IICha_f\g.e-s of nit.rogeﬁjlero_e'h_'taﬁe_“in lsaves
e o U . Sampling date : ¥
,..Iéa:_t_mem._ ) Yuly 280 ) Adgusi 7 | August 16 | September 8 | September 18
A 40x25°™ | 325 228 | 290 .
B 40x20 296 3.43 - 2.87 . 235 2.37
C 40x15 - | -263 ‘| . 365 “2.31 2.68 240
D . 40x10 ) 340 2.81 268 C 260
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5 STUDIES ON DHAINAGE DURING THE RIPENING OF LOWLAND RICE

For cioppmg pattems whlch combme'lowland nce:.
with. upland crops,: surface d[amage durmg the grain -
filling penod of iowland ice, dffects the npenmg of the .

rice; glams and the SOng time ‘of succeeding CTOpS.

This - paper. described ari expenment desngned fo-

examine the effect of tifne of .diainage dunng the gram

ﬁihng penod on the: y1eld and yleld componenis of rice,

Sutjtpto Partohardjono, H * Hendnk V.,*_?“ aml N Ish:km‘a ok

Matenals :md Methods

Threé week old seedlmgs of -rice vanety bemeru N
(110 days matunty) were ttansplanted at.a spacing of =
20'cin X 20 cm, with 3 plants per hill on 10 May 1980
at Muara Station near Bogor.

arranged in a split-pl(_)_t design with three_ rephca_t_ions. y

The expenment was-

: Fertnluem apphed Weie: 30 kg N]ha, 60 kg 205_:’ha, "

60 kg KoOfha as basal dressmg, and 30 '\_g‘ N/ha As:

'ftop dressmg at the actwe trller stage aud the pamc!e
_ formanon stage

The dramage treatments were camed_ .
out at heading time at one week 2 weeks and 3 Weeks _-
after lleadmg and at floodmg '

Results and Duscussmns

Thc rcsults obtamed are mdlcated m l"ablcs 1 amd 2.
The smj mo;stun‘e ontent' 'ndicated in: Table i shows_

'the values at' 10 cm below; ,he soﬁ su1face and 22 days_
 after the. begmnmg of the draunage treatments

As
shown in" Table 1y there were sxgmﬁcant dlfferences'

among the p]ots

led cnmponantr. under 4 dramaga trsatmants ‘

: Tabfe 1.
Wit Wt. winfowed| "Wt rOugh Wt._pe:fe_c‘:'tly e W _"r_ e
paddy - - | 7. paddy i_m!led nce' . uains. | 1000 grains | | ripened
L my Cema | | whe) | @ | grains
Wy 686070 | 6.701078 |5290.54 | 4.99%0.50 2024057 731% 50
Wy - 668049 | 6.524054 15.1020.04.| 479031 | 201202 | 731+ 13
W, 684164 | 6.67+1:51°(510+130 [ 4802124 | 20, 1+ 04 | 751+ 63
Wy 5732169 | 582:163 4334013 | 410101 | 199409 | M5+150
W, 646+ o'.'917-- g 6l'35t0.95= 4805071 | 4502066 | 201 209} 7521 42
Note 1. WO usua! ﬂoodmg, W dlmage at 3 weeks latcr from headmg tlme
W 12 weeks later WS 3 weeks 1ater W4 headmg tune
Notc 2. Pe:fectly npened grams were countcd \lnth the naked eye
Nos o Nes. I\.l_os.' : % %
panicles - | - spikilets spikilets . e water content
ST X . 3 . o sten_hty . s
. perm _‘pex paficle perm (x10%) e in soil
W, _30?"-{44‘ 855130 | “330: 28| 135438 | (161517
““'1' 370+ 1 :*8’7.3 £ 49| 33327 | 96104 116 & 36
W, 357:86| 8894155, | a19¢i04 | 85219 | e6e17
Wy 330480 | 842220 | 29116 |- 9152 | 47 £15
W, 339461 [ 880: 98 | 98: 42 | 78315 | 421 s

® Agronomist Chief of Rme Agrormmy Sectlon Agronomy Dw;smn BORIF CRIFC LIR Merdeka No. 99 Bogor, .

INDONESIA..

*%

L33

'JAPAN

Assistant agronomlst Agronomy Dmsnon, BORIF CRIFC Jl Merdeka No 99 Bogor 1NDONhSIA
Agronomist Crop Division, Chugoku Nat Agnc Expt. Sta., 450 Nishi- Fukatsu cho, Fukuyama, Hiroshjma, --
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’ Tahle 2. Dry weight at ful[ heading lime

: Leaf- wt. Pamclc wio. | Total wt, N
_ (gan?) {em?) | (gm?) L’“ .
W, 159141 | ‘1_9‘2,312'.4 | 7492168 | 38520.97.
Wy 1424200 | 168+112° [ 7284151 | 3447048
W, 136x63 | 1974 34 942 124 3.’68_2 168
Wy 124547 | 155+ 44 ] 619117 | 291 £154°
W, 1 t48 16t 66 648 + ?41 1 262 108
- Note 1, Wé Usual flomhng, W dnmage a1 3 weoks later fxom -
]w'ldmb time, W T2 weeks later, W HE wceks later;
W 4 : heading tlme N s :
No:tc'2. Total welght summmg up, wcaght of lcaf (hvmg)

_ “Panicle; died leaves, enim and sheath, *

““times” of driumge
‘gave no s;gmf cant dxfferences in y;eld ‘components;

- ields” (p’tddy wmght and perfectly npencd graing
(btown rice). ) did not mgmﬁcantly differ under varying .
Alsc varymg dramage treatments_

numbel of spnkelets per “unit - afed, 1000 grain weight -

: -md percent'lge of npened frain: Smce the “weight' of '

perfcétly” npened grain was - cfosely cmreIated wilh
the number of splkelets per unit area, it appears that- .
the. dlfference among dramage tmatments caused vari-
'1b1hty i the numbes of splkeiets per umt area. - Yet, it
has beer shown that number of splkelei‘; and pamclcs :
are factors which are determmed before _headmg time."
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Fig. 1 Thg difference qf growth and yield components among piots at the heﬂdin'g time,
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!t appcars the. dtfference among tho plots w::rc grcatcr a

than the dtfference among the tre'ztments '

in Fig. 1 and the expcnment plots whlch were Jaid out
are shown in Fig. 2. Frpm companng Fig, 1. with
Fig. 2, it is clear that thé figure of characters on rice

*. Inlet irrigation water

plant at headmg tlme mcreased thc closer to the inlet -

: 7‘ . .'““Eﬂ‘mn water and ﬁle farther from the footpaths-
The growth (tota! dry welght 'md LAI) ﬂnd Yleldj_'.r = .
components of each p]ot at headmg t;me are 1llustratec}"' -

_ .betwccn nce fieids

One- of ‘the 1easons that the dramage treatments
d1d not - differ may be ‘that ‘there, was much - ramfall
(292 mm) and. many ramy d'tys dunng thc npenmv-

'permd

© Water way \

T o R
b I ] om )| om )} m

Wa 4| W3 w2 W w0

I i o I I

w4 S W3 Wz Wi Wo
I'[ 1 1 I I

wa w3 | iwe [}owas Wwo.

Outlet irrigation water . -

Fig.2 The rﬁ_ap of expariment fisld
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B. EFFECT OF N!TROGEN FERTILIZER ON THE YIELD AND YiELD COMPONENTS (}F
' LOWLAND RICE FOLLOWING SOYBEAN CROP .

o S Partohard_]ono * Hendnk V ol Sukamo o andN Ishlkura bk

ABS’I‘RACT

Rice: yreld and yreld components of rrce alter soybmn"
cropping 48, affected by different level of mtrogcn were . -

studied in the field expenment by usmg the nce vanciy

IR-36, which ‘was transplanted on 25 August 1980 at

Muara exPenment statlon near Bogor Amcunt - of 0,

60, 120, and 180 kg N/ha were -applied to two fields, -
one wlnch had pieviously beets cropped wnh soybcans,_

and one with fal]ow

A plekus croppmg resulted in 1ncreased werght of -

paddy and’ perfectly npened gram and dpproxnnately
7 % of average yield 1ncre.15e
sppllcanon resulted in lngher y1elds up-to & maximum
of 8.5 t/]n asiwinnowed paddy " Higher mtrogen appli-

cation and previous cropping rcsuited inlarger numbers '

of _sprl\elet_s per unit area, wlnch in turp ‘resulted” in
higher  yields. The percentage of npened gram ‘and
1000 grains weight did not always affect: ylelds About

60 % of the yield was produced during. ripening stage.’
ngher y1elds with greater mtrogen application. with -
previous croppmg were due to greater LAI and NAR'

during the ripening stage

[NTRODUCT ION

Generally, crop rotat:on may aid in mamtammg the

supply “of organic rmatter in the soil and ‘may aid 1n_tl_1e

maintenance’ of the soil nitrogei supply. ' Rice cropping
following - soybean cropping results in ‘high yields.

Gardner and Robertsonz) stated fhiit alfalfa in a rofation

proved very beneﬁera] in supplymg nitrogen in Colorado,'
USA. But thrs result obtamed is in’ upland and not on-

soybean " There is httle mfomlations on: growth and
yleld components ‘of lowland rice followmg soybean
croppmgm INDONESIA o o

This experiment: was carried out to clanfy the effect
of nitrogen fertilizer appllcatlon on yield and yield
cfomponents of lowland rice preceded by soybean

cropping.

- -Bogor

Increasing mtrogen- _

MATERIALS AND METHODS

Soybe-m cultwat:on before r:ce cropprng was as '

_fo]lows . .
_ Vanety No: 29 whs sown at the spacr

"ciof 40 X 20 cm R

“on 7 Apnl 1980 at “Muara’ expenn-nent'stahon near -

Fert;lrzer was . apphed at.22.5 kg:Nfha, 45.kg -
‘P50 /ha and SO kg K4 Olln -88: a basal dressmg Hatvest: :

ing was on 15 July 1980 ; the y1eld was 200 kgfha and

the dry we:ght of plant residues of soybean (excludmg
1ﬂld) was 480 kg]ha '

che Culuvation was as follows

-Dunng the land preparatmn of rice after h-nvestmg the :

soybean, the leftover of 480 kg/ha were mcorporated- '

~in the plot B, “While' in plot A there was no precedmg '
" crop: Rlce varlety 1R-36 was used in. thls expenment '
'Transplantmg took place on 25 August 1980, at the

spacing of 20 %20 om and thh three plants per hill.
The seedlmgs were 3 weeks old. I*erhllzers were applied
at 60-kg P, Oslha 60 kg KQOIha ds ‘a basal dressmg,'

“-and nitrogen apphcat;on were shown in Table 1. Tn-each -

plot. 1.5-m? of tice:crop wais harvested and yicld- and
yield'componenls were determmed che p]ant from
5 hills in " each” plot were ‘taken durmg the npenmg.
phase for determmatron at dry-matter welght These
were “over- dr;ed at - 75 C to a constant weight. The -
experiment” was laid ot in a Spllt ‘plot design with
three rcpllcation :

Table 1 Amoum of nltrogen famhzer applicatmn

" Basal - T ;Top* “ . Teprr [ Total
kgfha - [ kgfha - |  kg/ha kafha
e |0 o0
G0 |0 | 30 | e
60 |30 30 |- 120
100 | 40 a0 | 180

at 3rd weeks after t'rensplan'ting
- at the primordia initiation stage

-

*H

Agrononnst and assmtant agronomlst Agronomy Dmsmn Bogor Researcn lnstltute for Food Crop, Central

Reséarch Instltute for Food Crop, J1. Merdeka No 99, Bogor, INDONESIA

%

Fukuyama, Hiroshima, TAPAN. .

. Chemijcal analyst, Agronorny Division, BORIF, CRIFC, JI. Merdeks No. 99, Bogor iNDONESIA
_Agronomrst Crop Division, Chugoku Nat:onal Agncu]tural Experiment btatron, 450 Nishi-Fukatsu- cho
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RESULTS
1. Growth of fice plant

Thc results obtained durmg the npemng phase are

given ‘in- Tabies 2,3;4and 5. An mcreaqmg amount_

of nltrogen appl:catxon restlted in greater plmt height
“and panicle length;, but precedmg croppmg did not affect
these characters. Therc were, hewever, s;gmﬁcant dif-
ferences in mtrogen content between the plant from

the two fields (Table 2). Leaf mtrogen content in the -

field after: snybean cropping. was iugher than in ‘the

Tahle 2. Percentaga of nitragen contént in Ieaf blada, p!ant

ﬁeld w1thout soybcan cropping. :
- Different- treatments resu]ted in shght varlanon in
the internodal !ength .on the stem (Tabls 3). The field
- with preceding soybean' cropping and high nitrogen
applications “increased length of the upper four inter-
nodes on. the stem. -Lcngth'and width of leaf blades
of the upper three leaves are given i Table 4. Precedmg
-croppmg and higher mtrogen application resulted in
longer leaf blades, but did not affect the width of the .
leaf blades.

Table 3; Langth of mtarnoda an tha stom at 10 days’ after headmg

. height, and panicle tsngth at heading time “tima, -
: -1 Ncontent Piant hc;ght Panicle Tength = Stem position |
 Treatment .. oy S em ‘om Treatment Neck-node 2nd '} 3d | 4¢h Sth
‘ ' ' ' om Cem: | em: | em | om .
AR g Lie* ) | 7g® 17.1° R R T
A e 1Los® - 2095 A 0 24.3 140 | 47 | 29 | 15
A 1'26-' 133“" go.° 14 A 60 256|144 b 73| 37190
3 4 - A 120 289 | 172+ 75| 4q :
A 180 | . 149° 9369 - 223% ' ' N e
- ' A 180 25.8 159 |- 8.1 . ]
Average | 1.273 83.80-5 20.8"5- | 2 48 1 20
B e | Lo gagh - 1988 B0 269 153 | 51 |33 | 15
0 | 13t | osgb CJ08® B 60 265 . | 157 |67 | 42 | 20
120 1.33% 90,1 216 B 120 281 <164 | 90|41 |16
180 1450 9744 2245 B 180 269 168 | 97 | 50 | 21
Average. 1:34b -85.6™% '21.2“'5' :
1) _Any two means Follcwed by the same letter are not
smﬁcanﬂy different at 5 % level,
2) A=no prcccdmg crop. )
3y B =soybean:cro§pi.ng preceding rice cropping. : o S . -
Table 4, Langth_ and wid_t_h_ of leaf blade on the upper three laaves,
- Leaf Position on the stem
. Plagleaf - | " 2ndleaf “3rd leaf
Treatment length  width | ‘length = width | length width'+
¢m cin cm © cm cm em:
A0 176 08 - | 245 07 215 06
A 60 190 L0 | 250 o8 | 300  o0s
A 120 249 12 28.5 0.9 "} 309 08
A 180 236 12 342 100 | 359 0.9
Average 203 11 283 09 31.1 0.8
‘B0 184 09 266 08 3207
B 60211 10 | 2990 09 32.7 0.8
B 120 259 12 36.3 1.0 373 0.3
B 180 S 300 L3 40.8 Lo, 17387 10
Average . | . 239 1t |-.334 o9 | . 350  og
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2 Dry welght accumuht;on of nce plants dunng the '

npemng penod

Botl the welght of llvmg leaf and totaI welght (total.:
of living -and dead leaves, culm slleath and pamcle
excludmg foot) at headmg ‘time mgnlf icantly vaued
with varying mtrogen apphcatlons (Table 5)- Though

' there were not necessanly statlstlc'il s1gn1ﬁcant de-
'.-ferences on ieef and total welght between with and

W1t110ut precedmg cropping. “We observed iugher LAL
in the’ ﬁeld with- precedmg soybean crop, compared.

_to the ﬁeld w1thout precedmg crop.

Tab!e 8. Dry welght of rica plent and leaf area mdex (LAH at heading tume, third wesk

" after heading, and hawestlng time

3id_ week

o - o - Heading . - Hayvesting
Treatment . Loat-.  Total .° LAl | Leaf - Total ~ LAT ! ~ILsal * ' Total
ghn® . gim® Sl gt g gm¥ - gim?
Ao st D3t auza| 30 ams Coos7 |2 sae
A 6o 1P e’ asr | ar 793 bse | 19 gard
A0 | asst e ads | w99t 135 | 23 jogs
A 180. 1944 sos? ade | 10 1071 210 218 112sd
Average - 1307 63" 205 |64 w35 ta2a | 2anS . gep
B0 | e® et 13sf 31 sas . osy |19t 5608
Boo60 | 19b eat® a6 | s e w12 | aa® 0 gib
B 120 155 78° 3500 | 76 1021 145 | 2P po7ec
B 180 Ca0st oo aes | 124 1028 0 237 | 40® 12640
Average 13575 6g"s 3.05"1' 73 903 . 1-.35' S 2 919
Any two means followed by the same letter are not sxgmﬁcant_ly dlffe:ent at 5 % Ievel

1)

3. Yield and yield components

Weight of. paddy and welght of perfectly upened
grain were approx1mately T % greater in the field w1th
pzecedmg croppmg than in the field w1thout precedmg

croppmg lncreasmg mtrogen '1pphcat10n resultcd
in lugher ylelds ~A maximum yield of about 8.5 tonfha
as ‘winnowed paddy was obtamed in the field w1th
precedmg Croppmg and treated w1th 180 kg N/ha

_ '(Table 6)

Y[alt!s and yisld compoents

) Tahle Gr‘l
Wt. of ptiddy Wt, of \t?_i1ﬁlo\vet1 Wi, of rough "|"Wt. of pet‘fecﬂy " Nos, of
Treatinent S ©paddy ~ hulled rice: | -ripened grain spikelets
‘ B t/ha Ctfha  thha tfha 103 fm*
A 0 a1 347 ps8® g 162
A 60 PETL 5.45° 403® 1 3s3® - 26.2°
A 120 7.02° 6 Cos10 | 440° "34.8°
A 180 7.96% " 7819 5.58¢ 467 36.9%
Avorage 6.00%. 5912 L4372 375 29.9%
B0 Coa3gs 37 2.92% 2497 11
B 60 614® | e06? 4450 3925 304°
B 120 9520 7.36° 535° L ass® 38.3°
B 180 - 8.60% 8459 612t csast | aerd
Average - - L 6.52" 641° camboe b b 33.3%
- ¥ ) Conimued on the 'i‘able 62
T 1) Any two Thearis followed by fhe same letter are not sngmﬁcantly d1fferent at 5 % lcvel
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" Table 6:2.

Vields and ylald compoua_nts‘ :

,Trcatgucﬁt' Nés. of ;ianicl_e '__Ij;l.es.:of;_seikélets._ \'_\_ft.rof '1.00“0 .. % of ripeueé}. % of'.s.t‘ert.ury_ :
: per m pet panicle graln - grain Lo o
A0 1992 1) . 816" 192 7388 | 68t
A 60 S 9650 2% | ees® | osd
A 120 e 103.2% | 204° 6215 11.sb
180 3879 109.6° [RTTINS BT L R TR
averge | 299m R B T L N R IR T
B0 214° - 83.0% 196 | 716" 160
B 60 ‘300 0i7° 204% | 6a 1229
B 120 356 107.4%° 202> | 5900 126"
B. 180 3994 17.0° 19:6° 56.7° 12,05
Average s 1023%% | 19978 | - 628 TRL

1}  Any two means iollowed by the same letter 4re not srgmﬁcanﬂy drfferent at 5 % level

As: wel] known, yreld is " composed of number of
sprke]ets per - umt area (number of pamc]e per . unit
area X number -of spxkelets per pamcle) 1000 grain
weight and percentage of upened grams
spikelets per unit area were. sngmﬁcautly higher in’ the
field with precedmg croppmg than in the field without
precedmg croppmg It appears t!rat the greater mumber

of Sp:kelets per unit area m the field with precedmg: _
crop was caused by a greater number of pamc]e and

spikelets per ‘panicle. In both fi eIds mcre'rsed mtlogen
appllcatson resulted in‘a }ugher number of sprkelets
per unit area resultmg from a ]arger number of panicles

. per unit- area rather than an increased number of ‘

' sprkelcts per paricle. - . :
Riffering nitrogen treatments significantly- affected
the number of _panicle. per -unit area, but not always
the’ number of spikelets per panicle.
Table 1, we can postulate that the number of panrcles
per umnit area and the number of spikelets per panicle

were controlled by nitrogen appllcatlon at the prrmordra _

initiation” stage. It seems: that ‘a greater number- of

- panicles per unit -arca’ resultmg from greater mtrogen

application at the vegetative stage results in higher

yields.

DISCUSSIONS

“As shown in Flg 1(1) 1(2) and 1(3) yreid was

controlled by the nun‘_l_ber of spikelets per unit arca, but

not percentage of ripened grain and weight of 1000_'

grains, - Although number of sprkelets per unit area is

© yield determmmg factor, 1t as Matsushmm‘” stated -

Number of

. .
R : —
£ | (e L2}
5 r’\’fi/ﬂ@ i Tse—
: a lZ/O@} ‘2°\|2o
" A0
. -
5 60 ‘60
o, -
o 3 . 3 S .
B .
i"f ' /(® SRR
R S 2| N
i Lo
o,

If we refer to -

#3646 80 50 60 70 80
Hos, of spikelets per m* (x 10%) % of ripened grain

—

S © 31 |Note 1. (O '+ field with preceding
5l @ ' cropping

£ g .
5 : '.80@ 2. "Numbers show amount,
%'-5 '-@ 2o o of nitrogen application
g 18]

25

3 ¢ @ :

izl :
e 20 2

. looo grams werght (g)

Fig. 1 Re!aunn between yield and nos of spiketets, % of

rspened grain, and 1000 grains waight

would be- determmed before headmg stage. - .
The accumuiated matter in panicle is composed -
partly of matter accumulated before headmg and partly
of -matter. produced during the npemng stage. Matsu-
shrma and Wada ) reported that ‘the percentage of '
carbohydrates accumulated before heading to the fota} '
carbohydrates in the grain is between 20 % and 40 %
in ‘most case. . And ‘Murayama et_ ad) stated that t_he
pérc’:ent'age of- the weight of starch transiocated. from
straw to pamclc to that of the harvest kernel yre]d
would be approxrmateiy 40 % in plots receiving a
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light basal dr_ésslng cf ‘ nilgogeri; 30 % in;‘plo_'ts _ré_ceiyil_ig‘

a riormal basal 'Edré'ss;ing"of N and 8 % in plots recciving - o
o heavy basal dressmg of N The: we:ght of accumu'lat(ﬁ(l; :

matter before headmg is “estimated - by subtractmg the
increased welght of p'amcle from the *total mcreased
welght dmmg the npenmg slage ' "

accumulated mdtter shcwn

This-.

weight

croppmg ‘results’in- lugher values 1t seems that the

in -
Table . 7. : Increased mtrogen ‘applications and precedmg

_accumulated pamcle matter of: about 40 % depended :

partly on accumuhtcd matter before heading.

. .‘.Wt.:‘oi" Mﬁulﬁted‘;ﬁéﬂer i

F

2 @\? v

Wit of 'rough hulted :ice ;

of rice plant - .

Table 7.. Waight of aceumulated matter bafors heading time .-

EiN @
CBE L L (=0eo |8
. Mo izg/
a . . L .
Sl _ o
WAL sq e /
51 / _ A
3 4L B © 7200 300 400
o (thay - ~{gm?) "

. _ Total increased wt,
Q 2 Relation batween welght of accumulated mmatter in pamcle
“and nght of rough hulled rice and total mcraased waight

. .'l‘reatme'nt o 0 : 60 I 120 o 130
S ot % | e % | gt % .| e %
A |ce0 s |tes o 43 | 193 ar L o1mr 36
B | 103 37| w6 . 35 c|iai o 42 |19t ze
Note :. Percentage of weight of accumulated matter bofore heading time to

weight of accumulated matter of panicles. -

| We will discuss the factors which controlled yield
during the tipening period. As.shown in Fig. 2-(1) and
(2), weight of rough hulled rice was closely correlated

4 L ! X : h
g7 . ]
R § 'ia’c@
35 @
15T @8

& ob

5. " &0
R o
g~

I o

.40 - 60 80 - [0()

- CGR (gl 'm? -week)

Fig. 3 Flelatmn between total increased walght durmg tha
ripenirng phasc and CGR for _3 _we_epks after haadmg_

to welght of accumulated pamcle matenal (the dif-

ference -of ; pamcle Welght at ‘heading and harvestmg
time). And the wc;ght of accumnlated matenal in’
pamclcs also was closely corrclated to thc fotal mcreased
weight of rice plant dunng the- npemng phase (from:
heading. tiil: harvestmg tlme)
was: controlled by diy matter productnon dunng the
ripening phase, - Fig. 3 shows there is a close relationship
between - total incréa'sed ‘weight . "duting the  ripening
phase and: the crop growth. rate (CGR) for ‘3 weeks
after headmg. The relatmns}up betwcen the CGR

In the other words yleld' :

' rate (NAR) are dlustrated in Fig. 4(1) and (2)..

- 100 tE) @loo' (23
= o '_ﬁso 180"\

- g o0 8or -\¢ ) . :
o o120 : 120 @ N
3 S - 60 \50 :
60t . .60 - . :
vl 0!
R P 0. -
(ST R ; a0r ] ) |
B i 2 3 30 40 50 €0

LAE - \JA'R {gfm? weck) -

an 4. Heiatwn batween CGR and LAI and NAR for 3 weeks
after haadmg

and the leaf area mdex (LAI) and the net assmnlatloni _
I
appears that the CGR during’ the ripening phase” was‘

. .ﬁrmly_.cqntrol_lcd by the LAI, but t_he-LNA_R. It seems

that .increased ‘nitrogen application ‘results in increased

LAY and .CGR “during ripening ‘phase sand “results in

higher -yieldé Higher'CG'R' in. the field with preceding
Soybean: crop. was -caused. by greater ‘LAI and NAR
compared to the field without precedmg crop

Accordmg o the result 1 ~of: crop. productlon ex-.

' ,penmcnt in croppmg pattem at- Genteng: substatlon

CRIEC : in INDONESIA lowland Tice: followmg

. mungbean or yang long bean croppmg show lugher

yield: a5 compared ‘with following rice ‘cropping. ‘As
mentxoned_ above, rice following soybean. cropping

53 .



resulted in increased ytctds about 7 %, and éver a'r_a'_nge_ '
of .0 to 180 kg Nfha of fertitizer apphcatlon Since -
there were no- data on the ‘pitrogen contents of soil”

as affected. by soybean croppmg, we could not dascuss;
here about the res:dual effect of '1pp]1ed soybean plant
in soil on ‘the rice.
cation resulted in a maximum of winnowed paddy of
85 t/ha It seems that this high yleld was due to a
greater,'humber of, spikelets per .unit area, and higher
LAl -and NAR during the ripening period. ' :
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7 EFFECT OF SOWING DATES ON RICE SEED!NG CHARACTERS

8. Partollardjono * Hendnk V * 1 Sukarno,** and N Is!ukura *"‘*

ABSTRACT

The effect of sowmg “date on scedhng charaetcrs, -

avoiding the effect of mutual shadmg were” examined.

Four hundred gtains per m? of* rice varrety 1R-36 were :

sown " af- weekly 1nte1vals from ‘September 1979 unttl
September 1980.. :

Leaf age, tiller number, 1eaf ared piant werght]herght

ratio, and to‘tall_ wergbt of IQ __day -old- seedhngs showed

lower values in the rainy season than in the dry season.

Plant’ height was not related to “séasons. Total dry

weight- of seedimg control]ed by the’ NAR Whl()ll was'

affected by the amount of so]ar rachatron

fNTRODUCTION

When the rrce cropping pattern combmcd with

other crops is be ‘made, the effect of cropp_rng $CASON
on seedlmg charactcrs must be made clear

Hrtherto, studres on the rearing ot' rice seedhngs_'

have been conducted from the’ practical stand point.

it seems that twenty-one- day-old seed]rngs have been -

rcvommended without giving any attention to rearing
5eAson of area. . ‘ .
This expenment was conducted to obtam funda-

mental data on the raising of seedlmgs i.e. the effect of .

sowing date on seedlmg charactor whrle avoiding the
effect of mutval shading. '

| 'MATeRIALs AND METHODS
Seedhngs were soil- cuItured n a concrete pot with
inside” dimension “of 50 X 50 X 40 cm and filled ‘with

latosol sor] from Crkeumeuh Expemnent Statron -

The rice varrety IR- 36 was used.
The seeds which genmnated like- the prgeon breasted
by soakmg with water for three days were SOwn -in

4 rows secding at weekly intervals from’ September"
1979 until’ September 198(} The seedlmg densrty was' :

400 grams per m?

'cters were taken

. 'Fertilizer wés app'lied as' fo]tows 10'g of .annonium‘ '

' sulfate; 5 gof tmp]e superphcsphate and, S g of pota- "

sstum chlortde were applied per_pot asa basa] dressmg
The seed beds were submerged 4 days after sowing -

: and soﬁ surface WS always flooded -until the seedlmg'-:
S were uprooted The seedlmgs were uprooted 12 and 19

days after sowing, and measurements of various chara
Meteorologrcal observatrons were

- miade at Muara Expenment Station, near Crkeumeuh

Expenment Statron of CRIFC in Bogor. Thrs expernnent
was carried out- at (,rkeumeuh ]:.xpenment Station of -

' CRIFC

RESULTS AND DISCUSSION

1. V’lrratron of 19 day- old- seedhngs charactcrrstrcs

th sowmg date _

As shoum in-, hg 1, seedlmg characters showed »

comphcated trends’ with varying sowing date. If we
:compare Frgore 1 and Frgure 2 in which seasonal change '

of temperature ‘and solar- radiation are illustrated, we
can see that temperature and solar radiation appear to
affect all the seedling. characters except plant’ height.

“That is’ t:o'-'sa'y', it app_ear'that the lower air tempefature

and solar radiation values in the raifiing season especially -

- from December until Feb_rua_ry,' resulted in lower t'a]ues

of seedﬁng characters as c‘ornp‘ared to the dry. season.

2. Re]atronshrp between mean air temperature and'

“solar radl‘mon and seed]mg characters

As shown m Frg 3 and’ 4, there were close oorreia-

. tion between temperature of radratron a.nd leaf-age, .

tiller. number,’ piant werght/hezght ratro (dry seedlmg'

~ weight/plant helght) leaf area, and dry seedling weight..
“There was" ao’ correlatron between either: temperature

or radlatron and plant herght In the other words, the -

. p]ant herght of seedhng was not affected by tetnperature.
-or radratron

These results mean’ that characters of
seedhng rarsed under lower radratron and temperaturcr

*Agronomrst and assrstant agronomrst Agronomy Dmsron BORIF CRIFC Ji Merdeka No_'. '99, B:o'gor,"'

INDONE%IA

= Chemrcal analyst Agronomy Drvrsron BORIF CRII’C JL. Merdeka No 99 Bogor, INDONESIA S
B Agronomrst Crop Divrsron Chugoku Nat Agnc Expt Sta 450, Nrshr Fukatsu cho, Fukuyama Hrroshnna,

I APAN
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condrtrons are. mfenor ‘to those rarsed under hrgh

radiation and temperature condttlon.

In a srmrlar expediment in Tailand _5_), plant he:ght :

of 21 day- old secdlings | sown durmg the low tempemture :
month of December and January were shorter than”
" thosé sown in lngher temperatures And Murakami et -
al 3 eultured nce at vanous lacatron in northern Japan-‘

and found that the plant height ‘at trllenng stage were

much 'more affected by temperature: But it is possnble'

that the’ “difference between ‘the “restits “obtained in
Thailand ‘and Japan and by us was caused by differing
rice variety and'othe_r experimental 'c'onditions. '

3. Dry matter produetron durmg the rarsmg of seedlmg‘. )

"The relatlve growth rate (RGR) net assnmlatron rate

: _ RGR (week ) .
Fig.5 Relationship betwsen RGR and tut'a_l dry waight .
of 19 days old sesdlings

- The relat1onslups between NAR and factors affeetmg
it are shown in Fig. 7.. NAR was: posrtwely correlated
with radiation and temperature (t*lg T42), (3)) NAR
is thought. to be contmlled by mtrogen content -of ‘the
leaf blade Cjb ratro and leaf weight and so on, but
there were no elose correlatrons between NAR and these
variable (Fig. 7- (1), 4, (). In other words it seenis
‘that NAR in thrs experiment was controlied by radlatron
and temperature rather than mtrogen content CIF
ratio or feaf weight. - ' : :

~ § sof A
B » Ty
= a0l w3 2
N ’ ..:‘ v * » ‘_%
= * o, [
ol S, 2
& 3 en o @ ~
3'_. . ° .
5 20l " r-0.406"
E L f N
g. . .4 18 20

2z

{NARY), amount of solar redlatron mean air temper"tture,f'_
mtrogen content in the. leaf blade, C/F ratro (ratro of ‘
-non-photosynthetrc organ {0 photosynthetrc organ) '

were . measured t‘rom September 1979 untll September

1980 and aré shown in Table 1.

As sllown 1n Frg S, the dry-matter werght of 19 day—

old seedlmgs was e]osely related ‘€6 the relative growth o

rate '(RGR) over ofne week before the seedlmg was. :

: uprooted

The relatlve growth rate is composed of NAR and
LWR (ratio of leaf woight to total werght) The relat:on- :
shtp between NAR and. LWR and RGR is shown m
Fig.' 6. Here we can see that the RGR was not always _

_controlled by LWR but was ﬁrmly controlled by

= .

; .

NAR.
(h (2)
- 2.2 l ' .
.‘ . -
B o "
T l'." . ;’:
L) .. N y .
- @:{ . "B_- . . " .
:" ° ' P *
L . L -.'.
’ * % . . -
‘ r= Q724 14t r=0.249
25 30", 35 - AD 04 o5 o.’r_; or
" NAR (week) - LWR ‘

Fig. @ Relationship | between RGR and NAR and LWfI

In sowing date: expenment in: Japan of temperate

_ zone ‘similar to the present one using rice, it was foundz)
that NAR was correlated highly with’ radratton at”
ternperature raﬂge 24 27 C ' And 1t was found 3y
that NAR attained its maxrmum value ‘with-about 400
cal. cm’ day = of solar radratron Ina temperature
range of 15-21° {3 the value of NAR is affected by both

 of soldr radratlon

Note LWR = 1/2 (LW1/W1 + LWZIWZ) ;g8 , where W1,
W2 : and LW1, LW2 are dry weight and leaf dry
* weight, respectively, t1 and t2.

: tentperature' and solar. radiia-tio'u', while 'i'_n a tcrupereturc
“range of 21-31°C NAR is affected only by the amount

These result are similar to ours
although do not exacrly .agree with them The drffer-

* enices - among these results may be caused by expen

mental condttrons ‘which cannot be -clarified ‘here.
As has ‘been mentloned above, growth of seedlings

- is affected by the amount of solar radranon and the
- temperature. '

Tlus means that cven lf the Seedhng duratlons are
the Same the charactenstrcs of the secdlmgs will be
dlfferent dependrng upon the envrronmental conclltrons

Our results were obtamed from: measurements ‘of

' —mdmdual plant only for.one year. Thts work must be
. followed. b_v an mvestrgatron of seedlmg characters in
" communify “of plants and . the effect of these” on rice

yreld

R B



TABL_.E i, -+ Relative growth rata {RC‘R) nbt assimﬂatson rate (NAR} mean alr temparaturs,
Lo nitrngan onment of ldgf and CIF tatio. :

" Mosdate .| ROR i#:A_ii " | Radintion | temperatice | . N .} cfF
: _ week'l | week-1 cal. cm“’day1 R N
1 Sept, 4-Sept.11 |11.80. .| 318 434 S %9 | 4m | oss
2.-Sept.11-$ept. 18 | 1.92 | 331 a6 | 266 |- s40-. | 0704
3, Sept. 18 — Sépt.25 | 198 336 350 268 | 5S40 | 0780
4. Sept.250at. 2| 171, [ 290 450 | 264 | as2 |l o0781
5. Sept. 23~ Oct. 30°| 177 | 333 a1 - ol e | ass | osos.
6 Ot 30-Now 6 | 178 | 305 | 366 | 262 | a4 | o3
. Noy'. §=Nov.13.| 187 | 314 . 2. | 263 426 | 0768
8. Nov.13 -Nov. 20 | 182 | 313 372 ‘265 444 1 0801
9. Nov.20 - Nov. 27 | 192 | 333 92 268 . | 447 0374 .
10, Nov.27 ~Mov. 4 | 181 312 352 | 262 | 450 - | 0970
1. Dec. 4-Dec. 11 | 174 - | 297 ° 285 26.3 4.10° 0.806
12. Dec. 11 ~Dee.. 18 | 177 | 305 358 359 342 10.801
13. Dec. 18 Dec. 24 | 147 296 | 306 251 417 | 0767
J4. Jan. 9= Jan. 15 | 153 | 264 198 250 456 - | 0.892
15, Jan. 18~ Jan 22 | 1780 | 318 188 248 432 | 0908
16. Jan. 22 %am. 29 | 163 ° | 284 L 141 243 | 4u | oms
17. Jan. 29 S peb. s | 182 | 318 EIT 258 | 4s6 0.772
18. Feb. 5%keb. 12 | 168 | 287 | 257 54 | 426 0.706.
9. ¥eb: 12 ~Feb. 19 | 179 | 303 | ‘188 252 4.62 0.731
20. Feb.19 —Feb. 26 | 198 | 343 | 399 ° 263 | 495 0.748
20 Mar. 4<Mar. 11| 174" | 291 403 26.2. 411 0.689
22, Mar 18~ Mar. 25 | 220 364 | 495 26.5 4.06 0.906
23 Mar. 25 —Apr. 1) 1.69 2.80 440 |7 262 441 0.668
24, Apr 8- Apr, 15 | 212 312 321 267 417 ] 042
25, Apr. 15~ Apr. 22 | 170 297 331 7.2 405 | 0744
26. Apr:22 —Ape.-20 | 173 7| 291 326 . 26.6 381 | 0716
27, May 6-May 13 | L81 3.09 403 0 | A 0.760
28 May 20 —May 27 | 174 |7 301 425 375 324 | 0820
29.Tune, 3~ June 10 | 154" | 2.67 398 217 342 | o081
30 Junc 10 < June 17| 171 | 295 464" 218 0 | a41 | o837
31 June'17 - Jane 24 | 191 334 “357 269 . | 3se 0866
32 June24 —June 1 | 184 | 334 4g4 274} 351 | 0787
BTy t-ddy 8| 172 | 294 | a4 e | vass | oan
MoJuy B-Juy 45 | 191 | 324 | wis 27.9 378 | 0947
35 July 15— July 22 | 1.65 | 294 398 S o267 | 387 1 0763
36 Aup 19— Aug. 26 | 184 | 298 | sos - | 268 | -397 | 0812
37. Aug.26—Sep. 2| 173 | 314 | 425 26.3 397 | 0848
3B. Sep. 9 —Sep. 16 179 | 300 | . 420 261 “391 | o821
39. Sep. 16-Sep. 23 | 176 | 278 arsc s | am 0.739
40, Sepi 23 Sep. 30| 163 | 30s | 425 | ae1 360 | 0755

Note: " RGR : (In W2 - In wn}uzﬁ t1),8, &1 week-! ; NAR : (W2‘ Wl)(ln LW2 — in L\Vl)l(tz - u)
L WwW2 < LW, g 2! week-l wi\ere WL, W2, LW, L2 are dry weight andieafdry weight, respe:.—
tively, at t1 and t2.-
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- 8. EFFECT OF TRANSPLANTING TIME ON Y!ELD
AND YIELD COMPONENTS L

S Partohard}ono* Hendrrk V.E andN ish:trura ¥

ABSTRACT
che yreld and yreld componcnts a5 affected by cr0p-

ping -season were studied in field expeuments by usrng"_

the “rice varicty’ 1R 36, whrch was transplanted every
month between August 1979 and July 1980.

November and December transplantmg

transplantings. On the other hand, yields were affected_ '

by the npened grarn percentage and gram stcnlrty

The npened grains perceritage was controlled by dry )
matiet productron ~which were affected by solar’
radlatron and by the net assrmrlatron rate during the

npenrng penod

INTRODUCTION

To establish - cropping pattern of combination of

crops, we need to.know the effect of cropping season

on the growth and yield ofreach crop. Itis very impor- .
tant to’ estab]rsh rrce croppmn method wluch confirms -

 to cach cropping season..

In lndonesra, prevrous report mdrcatcd the 1ncrease .

* of percentage of grain sterrlrty i the ramy season as

affected by transplantmg ‘time (CRIA, Annual Report .

1976), but ‘the effect of CIOPPIng Season on the other
yield COmponents was not known. -

The present study examined the effect of rice
croppmg season on yreld and yreld components

MATERIAL AN D METHODS

che vartety IR 36 was ‘used in this experrment

Two Week old seedlmgs were transplanted at'a spacing

of 20 em x 20 ¢cm each month ever the year from August
1979 until July 1980.. Fertrlrzer was applied as follows:
60 kg N[ha 50 kg PQ sfha and. 50 kg KQO/ha as a

basal dressing, and 30 kg N!ha at the panrcle formatron

stage as a top dressrng

_ with three replrmtrons
o h'trvestmg The rmnagement of the, others’ Wcre carried
- out as usual, ’ Harvestmg Was c*rrrred out: from October'.
1979 to September 1980. Plant materials werc sampled S

L ower yrelds wore obtamed from the October cooat the. full headmg ‘tirhe and h'rrvestmg time, 5 hills each

Number of |
spikelets pet unit arca and the 1000 grain werght d1d fot . .
srgnrfrcantly. affected yrelds obtainied fromi cilffere_nt o

"~ The- experrment was lard out in'a splrt-plot dcsrgn_
A]l plot were nrrgated untrl.

plot and “oven‘dried at 75 C to a constant wemht :
'lhts expenment wa§ camed out at the experrment
stations Muara'and Smgamerta

RESULTS AND DISCUSSION

Results of the expennrent are shown m Table ] and

: _ Table 2

“As showu in Tab]e l the transplantmg dates resultmg

- in lnghest yrelds of. wrnnowed pad(ly, rough rice and

hulled rice weie August 1979, June and July' 1980°at
Muara and Srngametta The lowest yield of hulled rice

‘was obtained from the - seedlmg transplanted in ‘April

1980 at Smgamerta Seedlmg transplanted in October,
November December 1979 and March and April 1980
showed Jow yrelds : :

The effect of transplantrng date on yreld components

~were 4s follows : Yields of hulled rrce were not affected
.- by the number of sprkelets per unit. area (Frg - or
- 1000 grams weight (Fig. 1- 2) but were closely controlled .
_by percentage of rrpened grain (F ig. 1- 3) and the sterrlrty
percentage (Frg 1 4). 1t seems that'the cropping season
:affects rice yreld rathei through the’ productron of
_matter and slnftrng of: assrmtlated materials. durmg the
: npenmg phase (from ﬂowermg to - maturrty) than"
' .through vegetatrve growth before . the headmg penod

. :As shown i’ Fig: 2, there is a low correlatian between -

' the accumulated Werght of panrcle per unit area and”

total weight' (leaf culi, and sheath) or rice plants pet

unit area dnnng the ripening stage (r=0332}. However,::_ .
: 7;1f we exclude the aberant value of ‘April 1980 i in Singa- -

merta where the sprke neck and glumous l'lower of lower
rachis- branches were darnaged_ by _drsea_ses this cotre-
lation becomes higher (r = 0.521%). The October,

* Agrononnst and assrstant agronomrst Agronomy Drvrsron BORIF CRII‘C . Merdeka No. 99, Bogor

INDONESIA.

¥+

JAPAN.

Agrononnst Crop Division, Citugoku Nat Agrrc Expt Sta., 450 Nrsln Fukatsu cho Fukuyama, Hrroshrma,

61 -



Table 1._ Yiolds m:-nd= yield componenté as affectad by transplanting time

1980

Fig. 1. Rolation Betwean weight of hulted rice (yield)
and yield components

62—

Transplanting time 197_9 : : ) _ _ .
_ . ' Aug.  Sept. Oct.' Nov. Dec. . Jan. Feb.  Mar. Apr. . May = June '~ July
Harvesting time 1979 B .1 : '
' Nov.  Dec. " Jan.© Feb. Mar. ~ Apr.  May ~June July  Auvg . Sept. Oct.
Weightof winnowed M 622 543 -~ 433 494  S66 S45 SA0 494 551 650 640
 paddy (t/ha) S 622 551 493 493 488 534 569 531 371 578 557 619
Weofroughbulled "M 469 405 - 380 373 422 419 392 357 387 496 492
rice (i/ha) S 469 404 372 365 343 405 433 386 260 431 407 481
Weofhulledrice M 426 362 .+ 333 5.9 380 38 363 313 349 464 451
{t/ha) S 7438 367 318 342 315 349 387 361 222 410 3.0 . 445
Nos. of panicles Mo3s6 342 - - 325 310 335 324 326 336 322 326 346
per m? S 369 406 386 351 349 368 347 344 - 372 346 371 350"
Nos.ofspikelots .~ M ~ 331 308 - 315 322 328 288 313 326 322 316 318
per m? (x 1000) S 303 309 3001 316 300 316 302 289 ' 200 280 296 294
% of sterility - M 14T Is6 - 239 174 160 ¢ 145 169 141 131 94 106
' S 137 1700 202 230 179 156 . 17.9 . 119 162, 161 128 - 6.5
%ofrpencdgains M 670 602 - 550 S20 6L0 - 695 608 506 570 71.3. 755
S 745 609 S50 520. 549 567 650 @ 64.7 394 763 666 789
Weight of 1000 MoO192 195 - 192 192 190 192 191 152 190 190 188
" grains (g) 8 7 194 195 T 192 190 190 195 194 193 194 192 193 . 192
Note : M : Muara, S : Sinpamerta .
5 - 5 - ——1 5 5 :
‘ a o©
X a4l . ) - ..
2 o ¥ o i o 0.4 ® 4 4r »
= ° 0. %o a 8 3
_'3 ’-'00 o * 0-‘.'.\ o
E_"fﬁ— . s 0 ab o ° 0.0‘3'. : Al sl o 9% °‘ :
s | re-02aa 120386,
g ST (r=-0.604)... -
; 2 L e L 2 ) 2[.*1—!.___ .W- t 1 X 2 . ,-.
28 30 3z B8 - 182 . B a0 . s0 g0 " ' : -
(x 1000/m?) o ® ) .. % of ripening grain % of sterility
Nos, of spikelets 1000 grains weight- i : o
LEGEND : O MUARA
®  SINGAMERTA



* Table 2. Dry weight of rica plant {g/m?} as affected by transplanting time* -

: : o R ' Héa_dingtimb -ll'aﬁ-'est_ingtmw‘
Transplanting time |° Exp. Sta.

Leaf  Panicle  Total' | Leaf.  Panicle . Total!):
1979 Awmst | oMo [ 13 1se o s | 2 o etd o 1067
o s | 18 125 o683 | 22 553 - 962

September | 0 M - 167 192 835 | 41 595 1043
' 169 115 sl | 26 570 1149

o

October M R B SR
§ | 197 166 771 300 876 1078
November | . M 155 16 756 |31 514 864,
) S. .| 134 17 614 1 4et 776
December M 119 140 715 19 4 814
s 135 129 . 761 14 - 528 912
1980 January M 135 162 ess | 31 558 am
' Lo s e te4 o 7s1 | s§ 0 471 992
“February | . M 151 152 7| 20 518 871
: © .8 129 154 751 |18 . 493 975
March M 95 . 173 535 32 spd 788
s | 113 . 170 677 | 36 . 516 966
o April M| P32 134 sa4 25 483 . 164
' ' $ 194 113 636 | a1 Tmr 903
May o i - 126 129 540 .} .15 529 - 809
- 5 189 115 - - 548 | 7 U544 o 890
June M 138 145 728, | u 588 1019
s 141 137 597 | 14 509 838
Sy M 120 161 62. | 17 615 912
s | 164 146 670 | - 6 - 568 983

Note : 1 Total means sum of leaf, panicle culm and sheath.
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Fig. 2. Relation beiwasen fotal increased weight and
increased weight of panicles during the
ripening stage

November and December 1979 transp]anting were full
heading in December January and February, respecti-
vely. o '

Thus, it seems that the lower yié}ds of seedlings
transplanted in October, November and December 1979
result from lower radiation in. Dece:ﬁber, January and
February 1980 as shown in Fig. 4,

The dry matier p;oduction during the npenmg
period es estimated by method of growth analysis was
not affected by the amount of leaf per unit arca; but
by the net assiiﬁiiat_ion rate (NAR}, fig. 3-1 and 3-2.
As well known, NAR is affected by radiation, nitrogen
content of the leaf, the light intercepting character-

Fig. 3. Relation batwaeen total iricreased weight and

‘moan leaf weight and NAR

istics of the leaf and so on. There was a close correlation
{r = 0.739%) between the radiation dl_lriﬁg ‘ripening
period and thé_ NAR as measured at Muara (Fig. 5).
But because data on nitrogen content and other factors
were not. rn'easuréd the effect of these factors on NAR
cannot be shown here. '

It seems that vanatmn of "yield due to d:fferent

 transplanting dates ‘were the resuli of variation in

- radiation clurmg the ripening stage.

~dry season.

In the Apnl 1980
tran'éplanting at Muara and Singamerta, lower ylelds
were obtained desﬁite of the high radiation input of the
As stated ;{bove, this is thought to be
caused by diseases attacks during the ripening period.

. 500 e
B
3 a00
=
R
o 300
=
-t .
g 2001 : - o2 ;
] ) r= 0.739%
' 1 N t 1 T " L PR 1 X . 00
0O N D J F M A M A S O . a
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Fig. 4. Average monthly radiation at MUARA gg O.I "Bo
' o
< o
L& o
o 9 5
o . .
. doo 300 800
(calfem?)
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Fig. 5. ' Relation betwaen tﬁa radiation and NAR
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9, INFLUENCE OF TILLAGE FERTILIZATION AND IRRIGATION ON THE OCCURRENCE
o OF WEEDS IN SOYBEAN FIELD AFTER LOWLAND RICE

Kanenon Nakayama* Agus Sudrman** and Adrsarwanto***

ABS T RACT

Inﬂuence of rntcnswe workmg as trllage fertrlrzatron' o

and 1rng'1tron on- the occurrence of weeds was mvestr
gated in soybean figld: afterlowland rice.

Quantrty of. weeds increased remarkably by apph- :
cation of tr]lage fertﬂrzatron or irrigation. Quantity of

weeds in tr]led wrth fertrhaer ‘was more three times

than that in untllled w:thout fertrltzer and tllled wrth Lo

rrrrgatron was about two times to untilled without i irriga-
tion.-Weed community changed to domlnance of grami-

neous weed from mixed community by apphcatlon of

tillage or fertlhzatron

INTRODUCT!ON

Most soybean in Java ds- cultlvated in dry SEason:

after lowland rice. - They are pIanted without tzllage
without fertilizer -or pestlcrde At present the intro-

duction of intensive cultivation method w1th tlllage

fertitizers and pestrczdes apphcatrons ‘has eﬂcouraged_

to improve the . tradrtronal cultrvatlon method. The
mtroductron of mtensrve cultrvatxon method - have
possibility “for: mcreasrng yrelds while gtve cause for
anxiety of weed and pest occurrerice.

This stody was conducted to clanfy the 1nﬂuence'

of intensive workmg as_tillage, fertrhzatron and irri-
gation on - ‘the occurrence of weeds: m soybean field
after 1owland rice. . Two: expenments were cartied
out at Mo;osan snbstatlon in 1980. The purpose of
the expenments are as follows: _ SR
Exp. 1. Inﬂuence of tillage, seedling and fertrlrzatton
- on the’ occurrence of weeds.
Exp. 2 Inﬂuence of - tt[[age and rmgatron on the
occurrence of wecds

Further, the experrmental ﬁelds for ExP 1 and )
i EXp 7 were also used fields for the study “The Culti:

vation ’Vlethod of Sovbean Planted After Lowland che

&)}

~ sub p_lo_t i

MATERIALS AND METHODS :

‘(Exp l)

Soybean vanety, ORBA was sown after ricé croppmg

ina paddy field on 3 May, 1980
A split- p!ot de51gn with: three 1epI1catrons was apphed

The' treatments were as fotlows
Mam plot (1) No tllla'ge + Broadcast seeding -
' (2) ‘No tr]lage + Dtbbled seeding’
) Trllage + D;bbled seedmg
() No fertrllzatlon
(i) No: fertlilzatron + Azodnn ﬂppll
_,catron to Ophromyra_ :
pkczseak . '
(i) Fertrhz:at;on + Aaodun apphcatlon
“to contro] 0. phasealz '
(iv) = Fertilization + Aaodrm apphcatton'
. :to control 0. phaseoh + Kalphos
. apphcatron to “control’ pod 1nsect'
The srze of the subplot was 5.6'x 5 meters.
Seedmg was: conducted wnthout trliage after rice

control

~ harvest for treatment (1) and (2) and wrth tﬂlage toa

deptlr of 10 to 15'em uisinig & hoe for treatment (3)
For treatment (1) seeds were’ broadcastcd at 479 gm
per 100 m?. Seeds were _d_lbbled for t_reatme_nt (2) and
(3) at a spacing of 40 x.15 cm with two seeds- per‘hiil
_Fertlhzers in treatment (111) and (;v) were 40 kg/ha N
+ 60 kg/ha P,0: + 50 kg/ha K50 usmg urea, TSP
and potassium chlorrde respectrvely Azodrm was
sprayed tWrce (one and two weeks after seedmg) and
Kalphos also twrce after ﬂowenng Irrrgatron was given

just after seedmg and there ‘was 204 min of rainfall

the day after seedmg After that the weather. was dry,

-50 the plants were 1rrrgated from May 18 at ten to
_ sixteen days mferval :

Investtgatron of weeds was carried out on May 23

_ 'twenty days after seedmg Two 1nvestrgated plots of

E3

JAPAN.

Agronormst Department of Farm Mechamzatzon Agncultural Research Center, Yatabe Tsukuba, Ibarakr,,

- Agronomlst Agronomy Dnnsron BORIF CRIFC Jl Merdeka No 99 Bogor INDONESIA

INDONESIA

Agronomist, Agronomy Dnrrsron, Malang Research Institute for Food Crop, CRIFC Malang, Jawa Tlmur

67 -



Table 1: _Qunntity of weetds as affacted by fertilizer, tillage, insecticide and seeding metﬁod (Expi 1, 1980L

68 —

: . gim® -
: Treatment®) = .- . E Cynodon ¢ ‘Marsilea O.lh;ars Paddy %MMMWCM :
Mainplot  Sub plot colonum  dactylon  rotundus  crenata ©gige . Included - excepted
o . TR C rice © rice
No F,Nein 38 -2 77 8 0 21 146 125
o T No F,Azodin 8 20 103 21 0 s6 206 152
B F, Azodtin 57 n 82 . 0 . 1407 306 166
' F, Arodrin& - 89 a1 182 0 a5 362 37
- Kalphos ‘ o : : >
Mo F,Noln- 24 18 47 2 2 67 160 93
NorT . No FAzodin 32 7 48 11 0 64 182 98
DS F, Avodrin 80 36 122 14 1 175 . 428 253
F, Awdrin& 130 9 146 8 4 115, 412, 297
Kalphos . : : ’
No F,Noln 146 14 62 .0 0 63 285 222
- No F,Azodin - 131 . 26 79 0 0 70 306 .. 236
T,D.S F, Azodin . 324 28 82 0 0 82 516 434
‘F, Azodrin&. 334 45 13 0 ) 87 539 452
Kalphos . _
No T,B.S 48 - 22 111 9.0 65 255 190 -
Mainplot  No - 7T,D.S 67 18 21 g 2 105 .. 292 187
T, DS 234 - 28 74 0 76 - 412 336
No I, No'ln 69 1t 62 31 50 196 146
No T,Azoddn 57 .18 77 11 0 63 226 163
Sub plot e . ' . X e
F, Azodin 154 29 95 6 o 132 416 284
F, Asodin& 184 32 134 4 1 82 437 355
Kalphos . - : ' o '
Minplot  Significent5% 582 207 757 12 - 513 1425 1381
Significant 1% - 965~ 361 1255 186 - 851 2364 2200
Subplot ~ Significants® 539 121 370 60 - 347 131 616
Significant 1% - - 139 166 '50.6 82 - 476 1002 844
* NoT notillage .
B.S broadcast sec_ding
NoF " no fertilization
No'ln - no insecticide application §
Azodriii -z application Azodtin to control 0. phaseoli
- Kalphos : applicaﬁon Kalphos to control pod insect pest
T . tiltage .
‘DS dibblcﬂ seeding
F fertilization



“Table 2 : Quantity of wesds as affected by irrigation and tillage (Exp. 2, 1980)° ~ = L
' : : T e gfmd

"B (pwdon ¢ Others  Paddy . Al weed.

_ '_r_réatment")‘_

“Mainplot - “Subplot - copiiin - dectylon - rotundus . _rige  Imoluded - excopted .

ried . riee’

NeT @ . 430 427 500 17T 487 1A 9m
e Net G U549 0 136 35 16 409 1135 726
RURE TG T 1,550 43 - . -9 VI 1,658 1618
' LT Gw 1366 42 . S0 B 130 1,516 1,486

. NoT M U319 8. a4 17 143 . 8§78 735 .
‘Nolri  NoT () 233 285 33 6 18 708 547
@ TG osde . 29 o 181 a1 908 894

T om0y T2 6 0 T 6 s m9

¥ 94 12 35 18 241 14300 1,189

Mainplot - - . . .0 . ) B o - : .
o Nolr @ 564 158 25 6 B2 835 753

NoT @ 405 361 47 17 afs o U134s o <830
NoT @) - - 38 201 9 1 84 Coem. 631
T 1,198 36 A7 s i 12800 1,256
T @ 1088 3B W23 LlEe 1,163

Sub plot -

. Mainplot Significant S% 1751 3477 406 - 21227 2463 2007
" Significant 1% 294.2° - 802.1 93.6 - 4893 5680 4630
Subplot . - Sigoificant 5% 1557 © 1977 250 .- 1286 . 1646 2455 .
' significent 1% 2183 2772 . 304 - . 1803 2307 . 3442

o lr': .1 Irrigation '
T =~ : tillage
Nolr : no ifrigation
‘NoT = 'n_o tillage .
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1 x 1 moters were set up in all plots. The wé_ccls_in the .-

investigated plots were pulled out, classifed into species
and me'lsur'ed top weights (frosh). ‘
(Exp 2) _ S

Soybearl Vanety, No.. 29 was sown after r1L.e croppmg
“in a paddy field on 30 July, 1980. ‘

A split- plot demgn w1th three rcphcations was apphcd :

‘The treatnients werc as follows:

Main plot (1) Irng'itmn
{2) Ne irrigation
Sub plot (i) No tillage + chdlng

(i) No tilldge + No weeding
- (iii). Tillage + Weeding
P )) Tillage +'No weaeding
The size of the sub plot was 6x.5 meters.
Seeding was conducted without - tﬂlage after rice
harvest for treatment (1) and (11) and with hoe-tillage
to a depth of 10 to 15 cm for treatment (iii) and (iv).

Seeds were dibbled in’ all plots at a spacing of 40 x 10-

om w;th two seeds per hill. - Fertilizers were- applled
as same as Bxp. 1 to all plots.
just after seeding for a’_ﬂ'. plots. ' After that, the weather
was dry, so the plants for irmigating plots (1) were
ir’rig'ated froin August 10 at ten days interval.

Investigation  of weeds was pérfie‘d out on August
20, twenty-one days after seeding. The investigation
method_wés the same as Exp. 1.° Weeding for treated
plots (i) and (iii) was conducted after investigation of
weeds.

(Fxp 1) a

L Fchmor:hloa colonum, C:vnodon dactylon (the above

‘Irrigation was given.

gsm® Paddy tice

500 L - Bfoad Teaf weed

' E{]ﬂ[ﬁ-ﬁ C. rotundus
IS E. colonum C. daétylon

q001 : :

300

200 [‘

oot :

No tillage - Tillage No tillage Tillage
N - e - ,

No fertifization Fertilizatfon

Fig. 1" Inﬂuence of tullage and fﬂﬂllizatlﬂl‘l on the accurance
of weed {Exp 1, 1980)°

: RESU]_..TS :

The' results of weed mvestagatmn are shown m Table

grammeous weed) and nypems rotundus (sedge weed)
were dommant in the expenmenta] f‘te]d There were

a few occurrence of Marsilea crenata and Fimbristylis

milizcea, And, occurence of rice plant caused by fallmg :

grain of precedmg rice was found

- Weed qu'mtlty and’ compos:tmn of weed commumty
werg d;fferent by tillage or fertilization (Fig. 1 and
I‘lg 2), while influence of seedmg method or insecticide

' apphcation on the weed occurrence was Jiot found.

B
BEM Vroad leaf weed
fimm < rqrﬁndr{s : :
Ay £ colonum-C. dactylon
“’/E] ) . R - .
100 +
80
60F
40
2or
No tillage Tillage No tilage = Tillage
;: ~ J — : s
No fert_i]ization_ Fertilization

Fig. 2 Irif[i.!ence of tillage and fe.rtilizatidn on the composition
of woed community {Exp. 1, 1980)

The quantity of weed increased remaril:tﬁble by
fertilization, "espccially_ E. colonum increased. Though

_the qua_ntitj( of C. rotusidus  increased by fertilization,

the composition rate to all weed quantity - decreased
relatlve]y Occuirence of rice plant with femhzatzon
was similar to that of C. rorundus.

Tillage gave increase of weed quantity, also Quantlty

-_of gr_ammeous weeds, GSpeqlajly E. colonum in. tilled
~ plots increased remarkable to that' of untilled plots.

While quantity of C. rotundus in tilled plots was less
than  untilled plots. Appearance of rice plant and
broadleaf weed by t]llage showed similar to c rotzmdus '
In peneral, by fertlhzatmnr and tillage, the quantity
of weed increased, and the composition of weed com-
munity’ changed to the dominance of glammeous ‘weed

from'the mixed weed commumty
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(Exp.2) -

The results. of weed mvestngatlon are shown in Table :
2. There were dommant of. grammcous wceds name]y, '

I co!onum ‘and C dactylon in the expenmental field.

And there were a few occurrence of G routundus and.

' broadlmf weed, and occurrence ef rice plant caused
by failmg gr’un of precedmg nce was found; e
Weed quantity -and composmon of weed commumty

were chfferent by. tt!lage and 1rngat10n (F]g 3) The

quantlty of : wced mcreascd remarkable by- itrigation,
csPecmlly, E. coIonum mcreased “ The* quantity of
rice * plant - m_crgace_gi in u_nt;!led with, kir‘rligét_ioti plots.
Tillttgc gave incrccge . of _weéd quantity also;-especially
E. colonum ihc_rcas_ed remarkable.: :
E." colonum “miount up. to more than-80 % in- tilled
plots as comparéd with 38 % in untilled plots.:However,
qdant_i_ty__: of - other.: weeds” were decreased by tillage.

By irrigation and tillage, the quantity -of weed in-
creased, and - the composition - of weed community
ch'mged to the dommam,e of F, colomtm from. the -

mixed weed commumty

The percentage of

. Paddy rice -
g/m ) Lo
1,600 |- S - Brond Teaf. weed
e R ¢ rotundus
: f@ C. dactylon
1200y . E colonuni ‘
600 |
400
No tillage  Tillage No iillage Tillage
‘—-‘——-V—“J — e —
brrigation | No irrigation

Fig. 3. Inﬂusnce of tt!lage and |rrigatmn on the occurrance
of waad {Exp. 2, 1980}

DISCUSSION

Two experlments were camed out -to clanfy the

influence: of - intensive workmg as- tillage, fer’uh?atlon _
and irtigation on the ‘occurrence: of weeds in soybean :

field after lowland rice, Gf_:nera!_iy, E. colome_m, C

8 dacryion ‘and C rotunduis were dommant in the oxperi-
. mental ﬁelds Therc were a few occutence of broadleaf

weed and sedge weed except C. rotundus And ocous-

_'rence of rice plant caused by fallmg gram of pwcedmg
' rice was found

By ‘tpphcatlon “of ttllagc, fertilization or. mlgatmn
quantity of weeds increased -remark_abl_e. For exainplo,
from the daté- of about twenty days after seeding, the

" quantity’ of weeds in tilled with' fertilizer 'was morte

three times than - that in untilléd without, fertilizer, -
and tilled with’ 1rrlgat10n Wwas dbout two tlmes to untlllcd

_without’ 1mgat10n

“The increase - of ‘weeds - by:appllcatlon of tlllage

-tertlllzatmn O irrigation W"lS mainly due to increase of

grammeous weeds; especnaily E co!mmm as the results, -
composition rates. of C. rotuna'us broadleaf weeids and
rice plant 10 all ‘weeds. quantity for intetisive workmg

treated plots .wer_c d_ec;cased relatwely._-[t was ‘not cledr
" either the"incredse. of weods ds above was due (o increase
“of ‘individual g}bth_lf'inctéﬂaent"or increase of rumber -
- of weeds; because number of weeds did not investigated.

However, increase of weeds by irrigation will be mainty
caused by i_nct‘ezisé _of Eiridivi(_iu'a'l'igi'owth incrément,_
bécause all- plots including u_n_irrig&ted plots, were irri-
gated just after seeding a_nd_ for ir:ig_ated plot.:i_'rrigation
only gave ten days after seeding untit weed investigation.
And increase of weeds. by fertilizer application will be
mainly caused by irtci‘ezi&e_’ of individual 'growth incre-
ment (4).  While, increase. of weeds by tillﬁge will be
surmised mamiy due to increase of number of wccds
It is generaliy known that tillage is uscful to kill. wecds
occurred while has influence to stlmulate occurrence
of weeds (2, 5 and 6), because’ many species of weeds -
including Fehinochloa ~crus-galli var, prézticb?d_ héve
light sensitivity for germiiiation (l'and 7) Itis p'roba.ble
that many seeds of E. colonum under ground canie up
surface by tlllage and germmated in response to light.
The results as above show that intensive cultivation

' _éls__ttﬂage, fertilizationi " and ifrigation give mcre_ase_ of

weed. quantity remarkably"as‘cdmp'éred with tréditionﬂl'
extensive cultivation, and give change dommant commu-
nity . of gram;neous weed from mixed commmuaity.

o Judgmg from these rcsults it is necessary to establish

a-weed control meastire for the introduction of intensive

‘cultivation.

SUMMARY

At present the mtroduct]on of mtenswe cultlvatlon'
has encouraged to improve the traditional method in _
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upland farmmg Tlns study was conducted to’ clanfy' '

‘the influence of intensive workmg as tlllage, fertilization

and 1rr1gatton on the occurrence of ‘weeds in soybean '

-'ﬁeld after. low]and rice. : S
The expenments were carried out at Molosan sub :
station in 1980. - o :
The results wem as fo]lows

1 here were occurrence of E colonum C dactylon _

- C rotundus and rice piant caused by falling grain

of preceding rice, and few broqdleaf weeds in the .

experimental ﬁeld

2. Quantity of weeds mcredsed remarkable by apphca-'

- tion of tillage, fert:lmatlon or 1rrngat;on ‘From

the. date of ‘about twcnty days after seedmg, the

quantity of weeds “in t1lled with - fertilizer was

. more threc times than i in untilled without fertilizer,

“and t;llcd w1th 1rrlgat10n was- about two: tlmes to
unttiled \whtout mlgatlon :

- 3. Weed communlty changed o doxmnance of grarm—_'
| NeQus. weed from mixed commumty by apphcatlon

- of tillage or ferhhz_atmn_
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10 EFFECT OF 2 4 D ON THE GROWTH OF INDICA AND JAPON!CA RICE VAR!ETIES
. IN DIFFERENT TEMPERATURE CONDIT!ONS

Mass Sundaru _and Kr‘rn__enerr Nakeyam‘_a_**_. I

ABSTRACT

A ﬁeld expenment was conducted in 1979[ 1980":'_
wet . Season at the Central Research instrtute for Foodf :
Crop- (Bogor) to stucly the growth respons of 3 1ndrca '

and 2 Japomca tiog vanetres 1624 D apphcatron Three

locations as sites of -the’ experrment were chosen namely'
Sta. Pacet Muafa and Pusakanegara ‘with respeotrvely"
low, medrum and ‘high- temperature condrtrons Levels g
of 2,4D apphed vere ‘0,704 and ‘0.8 kg[ha active.

Srgnrﬁcant mhrbrtron of tiller formmg Was observed

for the indica IR-36 at 2 and 4 weeks after 24 D applr— _
cation in all locatlons For 04 kg/ha 1t appeared mostly o

at 2 weeks after apphcatron whrle for 0.8 kg/ha it was
-obsesved at 4 weeks
2 ‘weeks and 4. weeks after 2 4 D apphcatron was

'Muara while at Pacet it was. shown by the rnchca Gebang

and the Japonrca Hawara Batu Plant growth mhrbrtron: :
occurred at the same dosage and same time of obser- .

vation as for the trller fornnng Wider angles between

outimost -stem - -of ‘the: rice. plants were -only” performed '

at Pacet by the indica varieties. “Tubular leaves as one
of the hype_rplastic symptoins of-;2,‘4'-D TESponses were
shown by the japonica varieties at Pacét, less at Muara.

Yellowing . of -upper leaves affected oy 24D was.

observed only at Paeet on the indica vanetres A trend
of decreasmg in- gram yield - by 24D was ohtarned
by the indica’ varieties at ‘Pacet; while ‘in. the other
two locations no srgniﬁcant drfference in yreld was
recordcd

INTRODUCTION

“The. use of 24D in- newly recl:nmed areas. in
_Sumatere and Sulawesr in _Indonesia. is 1ncreasrng due
to labour shortage By the expandmg use of high
yield vanetres with short cu]rns hrgh yreldmg potentra]
and hrgh response to nitrogen, the use of fertrhzers is
mcreasrng Consequently weed growth becomes abundant

Retardatron of plant growth at
-'1979 to 1980
_remarkab}e for both mdrca and japOﬂlCa vanetres ats oo

B Exp Sta. Muara :

" cations.
_:the 24D treatments in the subpiot

'_-:And rt is presumed that the use of 24D would be

hrgher in the’ near future ,'_'1 those are‘rs Thereforo it

s expected that some fundamental research wrth practi-
‘cal expenments and tests wrll be conducted to make an

approprlate recommendatron of 24D applrcatron to
farmers’ aclaptable 0 e’rch regron Srnce expernnental_

 data and mfonmtron on 2.4-D are- only available’ on'_ B
:;Japanese vauetres whrle those on nrdrca vauetres adapta
o ble to troprca] regrons are: few T

Thrs study was conducted to ﬁnd the effect of 2 4 D
on the growth of Indonesran mdrca and ]aponrca rice

;"vanetres under low, medrum and hrgh temperature-r '

condrtrons : . :
.. This experrment was carned out at CRIFC Bogor in’

MA’I‘ERIALS AND METHODS

Three’ locatrons were chosen for this, ﬁe]d experlment

13- Exp Sta Pacet wrth a low temperature condrtrons _
: (an annual temp 21° C) 2) Exp Sta. Muara wrth a
.,medrum temperalure condrtrons (an annual temp
:25 C) and 3). Exp bta Pusakanegara wrth a- lugh
:-tcmperature condrtron (an annual temp. 275 -C).
Three indica, vanetres

IR 36 Crtarum and . (xebang
and two. japomca ones:. Sukanandi and. Hawara Batu,
were used _' . S S

Seedmg and transplantrng trme for eaeh locatron were

- as follows :

. seedrng Decernber 20 1979
. -_transpiantrng January 12 1980 :
" seeding December: 15 1979 f
transplantmg J anuary 9 1980°
bxp Sta Pusakanegara seedrng December 20; 1979
g transp]antmg ] anuary 15,1980

Exp. Sta. Pace_t E

: Levels of 2 4 D amrne were 0,04 and 0, 8 kg/ha activé.

The design: applred wes ‘q sp!rt plot desrgn wrth 3 repli-
The vanetres were’ pul in the mdlnplot with -
Plot _srze of _the

£

- JAPAN.

Agronomrst Ilead of Agronomy Drvrsron Bogor Research Institute for Food. Crop, Central Research Instrtute for -
Food Crop, . Merdeka No 99 Bogor INDONESIA : : . : B
Agrononnst Department of Farm Mechamz.rtron Agrrcultural Research Center Yatabe Tsukuba, Ibarakr,.
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'subpl'ot was 2 x 2 square meter plant spacing Was 25 x

25 em with.2 seedlings pet hrll Fertilizets apphed were
90 kgfha N + 45 kg/ha P 445 kefha' K ‘using utea,

triple superphosphate _and potassxum chloride respectr_ -
“vely. 2,4-I was applied at 3 weeks after transplanting =

using a knapsack sprayer with tee-jet nozzles.

RESULTS :

1. Exp Sta. Pacet _
I‘emperature range 18 0 29 4°C
- 'Altltude i 140 m.

{1): Number of tr]iers
Number of " titlers of IR-367at 2. weeks after 2 4 D

applrcetron decreased highly srg_n.rﬁcant,_and_ for_G_ebang _

the decrease was significant, both at 0.4 and 0.8 kg/ha
_of 24D, No significant effect of the driferent levels
' _of 2,4-D-was “observed. Af 4. weeks after 2 4 D appli-
cation on all vanetres except that Gebang showed a
slight - decrease in -number of tiliers. Al 6 weeKs after
appircatron and harvesting time, the’ effect of 24D

had drsapp_eared and no difference in number of trlle_rs:

and productiue'.tﬂlers was recorded (Table 1).

) Plant helght :
* Decreased: plant’ herght was shown by Gebang with

increasing - dosages of 24-D at 2 weeks' after 24.D’
spraying, while for Hawara Baty only 0.8 kgha of -
2,4-D decréased height of rice plant. - At 4 weeks after -
her'bicide treatment, the plant’ height ‘of all varicties’

mcrewsed with 0.4 kgfha of 2 AD, while at 08 kg/ha
' only Crtarum and- Hawara Batu- showed a decrease but
this was not srgmﬁcant Ldter at 6 weeks after 2 4D
spraying, there was almost no difference in plant herght
for alt vanetres it seemed that the effect of 2,4-D hag
~ already drsappeared The same was observed at harvest-
ing time (I‘abIe 1) -

-(3) Topandloot o
" Some ‘tendency was observed m the varletres R 36,

Crtarum and japonica Sukanand;, at the middle stage-

of. Browing penod of rice plant. For.0 4 kg]ha of 2,4-D
to incregse the fresh weight of top, whereas 0.8 kg/ha
decreased it, [*_or_ -Gebang the fresh - weight of “top
decreased at 0 4 and 0.8 kgfha of 2,4-D. For the dry
~weight of top a decrease” was observed ‘at 0.8 kg/ha
only for the indica IR 36 and Cztarum

No srgmﬁcant drfference by 24D applrcatron in
fresh, r_md dry. weight of roots was found for all varieties.
A decrease of fresh and diy weight was observed it IR -

by 24D spraymg

0.8 kg/ha

_ 8 36 Crtarurn, Sukanendr and Hawera Ba!u only at 08'
Y kpfha 2,4-D,. while for, Gebang it dropped a!ready at
“0.4 kg/ha Also no srgmﬁcant drfference in length of
: top and oot was retorded  at 6 .weeks after 24D
"applicatmn for both’ dosages of 2,4-D. The Iength of

top ‘tended to decrease wrth mcreasmg dosage of 2,4-D

: for IR 36 Gebang and Hawara Batu. An increase in

length™ of ‘oot for IR 36, ‘Gebang and Sukanandr wis
_observed with mcreased dosages of 2.4- D whrle decrease

_ oceuned on Crtarum and Hawara Batu

_(4) Angle between outmost stems o

IR 36, Crtarum, Gebang and Sukanandi at 0 4 kg]ha

7, 24D showed -an increase in.the’ ang]e of cutmost stems
of the rice ‘plant; but at 0.8 kg]ha the angle decreased
in these varieties.

(5) Tubular leaves

Japomca vanetres 'were more susccptrble than rndrca
ones to the formmg 'of' tubular leaves when affected
Sukanandr showrzd the hrghest
number of tubular. leaves at 0 4 kgfha 2,4-D, whjle for

‘Hawara Batu it occurred at 0.8 kg/ha Among the mdrca

varieties IR 36 and Gebang were more susceptible

'than Crtarum :

(6) Yreld
No -after-effect - of 24]) spraymg was recorded ‘on
the g_ram,yreld and yield components’ of all varieties

tike length and weight of panicle, number of spikelets

per panicle, dry grain weight and percentage “ripened
gram (Table 2, Frg 1). -

2. Exp Sta Muara-
Temperature range : :21.5
. Altitude : 250 m,

-30.0°C.

(1) - Number of tr]lers - :
A highly srgmﬁeant decrease in number of tillers
was shown at 2 weeks after 2. 4-D treatment by IR 36

~and’ Citarum at 0.4 and 08° kglha 24D A slightly
~decrease was observed for Gebang and Hawara Batu.
At 4 weeks after 2,4-D application, a hrghly srgmﬁcant
_-‘decrease of rrumber of ‘titlers for IR’ 36 at. 0.8 Kg/ha
“and a srgmﬁcant ‘decrease at 0.4 kg/ha were: observed

w}ule fot” Cltarum a srgmﬁcant decrease occurred at

At 6 weeks after 24D spraymg and at
han'cstmg time, o clear difference "in the effect of

B 24 D on the productwe tlllers was observed since the

effec_t had already disappeared (Table 1),
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Table 1. Effar:t aof 2 4 D apphcaiiun on no. of tﬂlars and pfanthelghl nf savaral Indonasnan rlco varlatlhs in 2, 4 D fiald axperamsm
: CRIA Bugor 1930 . . .

s-'T}me. - _lo)tf)sage-_-: o No. oftitlers " | B s Plant he!ght (cm)

& O : h
Location - * abber- 2, 4

1R.36_ ' Citaram _Gobang ~ Suka-. -'Ha\i.'-_axa- I'R9‘36 . Cmrum :. G_ebmig .‘)uka- : ._Ha".vara

-"vatipn .Jk'gl!m: . nandi’. . Batd e R _--nanch S Batu
, 6l s4 a3 1838 3740 "'-'33’.4‘6ﬂ-]-_';%v.b'b: 5267 s450
AW 04 ISP 500 RéS 74 T4 36960 74003 5393 5423 - SB.OT
S 08 LasAtTURs . 80% 60 35T 31570 3643 5296 . 5206 - 50.63
w83 29 as4L 119 - 16 sLEd - sauy o 1287 7247 T30
PACET ~4W . 04 . U297 0 U283 12907 U105 76 $363 5643 . 75600 7640 - 7827
' S 08 292 258 0132 T 10T 69 5647 . 5403 0 76.00 7640 75.80
0 204 200 307140 ILD TR0, 773 11667 10613 110.60
6w 04249 20.7 L3 180 L1 7667 . 75.67 - 11060, 102.87 10533
08 L9 221 4 185 - 04 CTLAT 76270 - 93.607 - 106.60 106.60
LSD 005 ' ;"'2\\'1233 CAWSSTIT O 6Wi6897 " Wi1.995 4w, '818 W, 714
. : o BEEYE U W[ T 9289 2010834 10662 2i43
: o 330 3T uis 88 80T - §L17T 6060 . 6283 6660 72.4_3 B
W04 229% U200% 106 75 . 500 55.80%% 52.90%% | S3.37+%  S6.60%* 61.03%%
08 189 U HBTRE 94 0 3 T 49 0 52.33%% §3.03%+ S S54.236% T5533FF SIS
0 298 gl 13:8 B9 . 77 T36T 6853 1533 - 1927 8EA3 -
CMUARA AW . 04 256* 26 137 B4 64 6RI0C 6513 L 68.07 7893 -8233
08 - 208% 2I* 132 BS - 61 67300 (6413 67.73%  70.80% BT
0 356 U380 176 154 90 67137 6947 10133 9407 . 9907
W 04 32.6 307 192 166 100 6920 . 69.80 . 9927 9753 96.40:
: 0.8 S 366 366 138 148 T4 6860 - 7103 ¢ 9627 9020 - 91.60
1SD 005 WAL . AWAEI0 - 6WSe9l | IWS247  4WTSI0 - 6Wil4a5)
: s061° 493 - 9126 - T0s4 T 10.135 19.300
0 258 . 209 145 - 105 69 6647 6553 - 8780 8393 10893
w04 - 179197 0.5 . 70 -. 59 - 6380 69.33 92.87  80.93 103.20
' 08 213 16.5 14 ss+ 55 6500 6460 9753 - 7133 ‘L0787
SAKA 0 263 203 126 106 . 82 7093 7747 12227 9207 11680
TS aw b4 240 200 1237 81 67 7833 . 7980 12187 9727 11467
NEG 0.8 206%% 195 17 17 59 BO.67 7780 125.87 9440 118.87
o - 245 2100 123: 104 - 15 9783 9500 - (147077 11467 13997
W 04 25,0 218 . 1097 81 0 62 9813 114,67 ¢ 149.00 = 11443 127.00
: 08 203 ° 2207 106 84 - s7 10110 - 9433 14173 - 11343 138.37
LSD 005 L U2Wa08 . 4WI34sS o 6wilB05 T . QWiB64l  4W:6.061 6W:16.975
N ©led21. - 413 51907 11786 8.266 23.152
Note :.- 2W = 2iwecks after 2, 4-D application * = significant 5 %
4W =4 weeks after2, 4-D application - ** = gignificant 1% -
6W = 6 weeks after.2, 4Dapphcatlon : .

L



Tobte 2. Effoct of 2, 4.0 application ér_r yigld comiponains and yiald of several rice varlaties of 2, 4-D fiald eu’pé_rimah_t. :
* GRIA, Bogor, 1980, ' ' '

L

Dosage: No.of . - No.of . - Percen- = Dry < 1,000 C 0 Grain
. s S ef panicle . éplke- - ““tage of - grain - grain -0 yeld
. ~Lacation Variely g 4y _ Co o Blsper - oplpened . weight . weight . {gr/m?)
SRR ' kgfha . - - opamicle - prain 0 ¢ perhill ¢ R o
IR36 - 0 - o 204 . 1679 - 87.75 2850 . 2192 33137
B T 04 249 CeMel2t . 90,57 - 3180 ¢ L2253 32185
_ 08 - 9.1 1605 89.35 25.98 2204 23167
Citarum. 0 a0 o039 . 3294 3068 . 37376
a4 207 1237 '89.13 133025 3087 - 328.10
08 . 221 1112 8635 - 2848 30.65 - 280.64
PACET Gebang ~ 0 130 2410 - 8795 - 2180 . 2234 . 41292
o 04 1.3 2192 . 85.69 - 25.92 23.03 429.50
08 . 141 2189 88.94 3506 2232 394,16
Sakanandi 0 - . 14 2447 9108 3680 2188~ 46088
: 04 15.1 2313 91.36 3819 2001 47841 -
08 - 155 ' 2607 <9091 3935 L2205 431.49
HawaraBatu 0 111 2325 8636~ -29.1l 2516 . 34294
: 04 - ML) 2338 .- 78.26 24.28, 2408 . 32370
038 114 277 - 86547 3235 2404 © 33896
LSD 005 689 62.24 13.06 1465 NS NS
001 - am 83.82 17.59 1993 '
: . IR36 . 0 T - 9364 3360 2167 - 527,61
MUARA 04 19.3 - 91.65 3153 2135 51334 -
- 0.8 18.9 -~ 9394 32.21 21.13 5$37.65.
LSD 005 349 . 671 - 684 NS ' NS
R 489 - - 9.41 960 - : -
IR 0. 18T 1811 9497 3671 - 1815 514.92 -
. 04 169 187.5 94:59 32.34 1761 . 462.36
0.8 16 - 186.5 96.02 39.94 19,85 54412
Citarum .0 155" 1321 89.74 ©23.04 19.75 31081
04 129 1485 86.92 1939 26.71 330.64
o 0.8 12.6 1405 87.71 1786 . 2212 . 30593
PUSAKA- - o ' . o : '
U5/ KA * Gebang - 0 10.6 3490 86.84 - 3356 . . 2189 175.10
_NEGARA 6 1.89 _
.04 11.1 3225 8931 © . 3792 23.10 201.35
0.8 9.0 - 3369 90.41 3560 2206 238.36
Sukanandi - 0 107 2779 9003 2800 2341 29103
04 8.6 3000 ¢ 8949 24.12 23.38 244.96
08 9.2 219.7 87.00 2400 02261 249.16
Hawara Batu 0 67 3105 - 8042 18382 2467 - 151.83
04 59 30318265 S1878 - 2731 C 17092
08 .59 3087 . 8549 20.63 2687 - 21751
LSD 005 ° T 467 6099 S 479 0 12009 NS NS

001 6.98 © 914D C 716 18.06

Note : NS = non signiﬁcant
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(2 Plant helght _ :
Retardatmn i top growth of nce ‘was found at 2

weeks after 2,4:D apphcatmn at: the dosqge of 04.and .

0.8 kg/ha of 24D for all* vanetles tested 'I‘he chffe

rences” between - test and contro} “plots were hsghly'

s;gmﬁcant At’4 weeks after llBl’blClde spraymg, tetar-

dation- it top growth was still observed: at 0.8 kglha

24-D,. but 31gn1ﬁcant dlfferences wereé': shown only :
by Gebang; Sukanandi and HaW'!ra Batu Obserthlons"'
at 6 weeks. after 24D treatment and at harvestmg'_
time’ showgc_l tha_t the- effect of 24D has dnsappeared' '

and no differences in- plant height were recorded
(Table 1), ‘ : "

(3) Top and root : IR .
At ‘the mlddle stage of the. gzowmg penod 6 Weeks_'. '
1fter 2 4~D sp:aymg, o c]ear d1fference was see.n in the s
fresh and dry weight of top.’ ‘But there was® still ‘a
"_tendency for lower welghts of top for al‘. varieties, .
- except for Sukanandi. . . SRR '
‘The. fresh and dry welght of roots at thiS stage did.
ot show any cleqr dlfferences between the 24D
treatments and control plot Als.o no dlfference was
' observed in the length of roots among the three treat-
_ ments wﬁh 2 4~D

‘PACET " -

& 400 ' TR |
o 300 N
;.E. . §”" :
8 ool INE
el
iR 36 Citarom ©  Gebang . - Sukanan- Hawarz
. di : Batu
sood [ <] MUARA
Ela00
™ 300
R .
e :
3
- 100
iR36
56| T PUSAKANEGARA
Eaoo '
. W00
L@
5 :
2 wof N
C 1R 36 C1tarum “ Gebang Sukanandl © Hwara
: o - Batu
Note : 4 other vanet:es in MUARA l::j ;= conlrol

could nof be harvested die’

to attack of brown plant
- hopper _ :

R = 04 kg'a.’ha'2?4.n: B
:M'~08kg/ha2 4D

Flg 1 Grain wald (grlm ) of 2, 4 D fxald expanmant wlth 5 varletws and
3 levels of 2 4-D on3 dufferont lucations. CRIA Bognr 1880.
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-(4) Angls between outmost stenis
. Only.in. the indicas IR 36 and Citarum the angle

‘between outmost stems become wider - w;th mereased :

* dosages of 24D

(5 Tribu]ar leaves

High numbels of tubular leaves resultmg from 2 4 D _

spraying  were observed in  Gebang, - Sukan:mdr and

Hawara - Batu, with no significant’ drfferenees in the'

other vanetres

) Yield

" Only (R 36700uld be evaluated for its yleld compo-

11ents since the other- vanettes_ could: net be harvested
due to attack by brown plaethopper No clear dif-
ferences . in gram yield and. yield eomponents were
recorded among the 3 levels of 2,4-D, since it seemed

‘that the effect of 2,4.D had . disappedred from the. rice

plant (Table 2, I-'rg 1.

1, Exp. Sta. 'Pusakanegara
Temperature range : 23 5-300°C.
Altltude Sm :

N Number of tillers -

A htghly srgmﬁcant decrease in number of tillers -

was shown by IR 36 at 0.4 kg/ha 24D ; for the other
varietios at’ 2 weeks after 2, A- D applicatlon a slight
decrease was observed. At the dosage of 0.8 kg,fha only
Sukanandi’ showed a - srgmﬁcant decrease in number
of tillers.

tillers with highly- sighificant difference thar the coutrol
at 0.8 kgfha, while’ f_or the other varieties only sllght
' : At 6 weeks after, 2,4-D
:spraymg no clear drfference in mlmber of tillers among

decreases were recorded.

the 3-levels of 24-D was obsewed and only for TR 36 .

was the ‘decrease clearer at 0.8 kgfha. A clear decrease

© in productive tillers was shown only by IR 36 and:

Citarum (Table .

(2) Plant height

No s:gmﬁcant difference was observed in plant_ .

“height among. the 24.D treatments in each vanety
tested .at 2 weeks after 24D appllcatmn A slight
decrease was observed in IR 36, Sukanandi and Hawara
Batu. At the later stage .4 weeks and 6 weeks after
24-D treatment the plant height of each variety was
not affgeted any more - by 24D, ‘to which effect
' gradually d:sappeered from . the rice” plant (Table 1)

CLater at 4 weeks after 24-D treatment :
it was observed that IR 36 has a smaller number of '

(3) ~ Top and root : SR :
At . the rmddle stege of the - growmg penod of rice .
1io srgmﬁcant drfference was'! observed for: .the - fresh
and dry we:ght of top among ‘the 3 treatments of 2.4- D.
The same was also. observed for the fresh and dry weight

“of roots for dll_ varietle__s "A decrease in fresh and dry

weight of roots with increasing’ dosages of 24-D was.
fou_nd for Ci_t'ar_um,'Geba'ng and Sukanandi.

@) Angle between outmost stems

Rt was. observed that 24D apphcat;on caused an

_increase in the angle between the ouitmost stems between

2,4D treatment and control, * Among the vatieties

‘only Gebang stiowed some significant i increase in width
“of the angle. :

(5)  Yield , :
No remarkable drfferenee was found among the

~ 2,4-D treatments in grain yr_eld or in yield components.
- Only in the number of panicles in each variety was a

decrease with mcreasmg dosage of 24—D Gebang’ and,
Hawara Batu showed an mcrease in giain yield as the

= dosage of 24D was increased. Lodgmg _occ_urrenee
- in the control plot of these 2 varieties caused a reduction

in yield, while in the ptots treated with 2,4-D no lodging

was observed (Table 2, Fig. 1),

" DISCUSSION _
~ Many expetiments were conducted in Japan. ard
the U.S.A. to study the effect of 2,4-D and MCPA on.
the growth of rice plants when these herbicides were
used for the early time ‘in_rice fields. The. mlnbltmg
effect on root’ development the retardatlon in plant
growth and tiller forming eaused by 24D, MCPA
were teported by Kaufman (1_95_3)_, Arai, Kawashnna

-and Kumazaki (1954, 1955), Shibayama and Noda

(197’?) and Ryurchl, Iktu and Adachi (1978). Hawever

* another important aspects was not mentioned, ‘namely
_the vaneta] resporse of the indica and j japomca varieties

1o, 2, 4~D treatment which was eon31dered very import-

: mt in deVelopmg ceuntnes ‘where fanners apply low
" cost herbicides 2,4-D and MCPA in their rice fields.

Kaufman . (1953) in’ his pot experiment also stated the

o rmportancc of air temperature conditions during’ ‘the

’24D spraylng, whreh could cause greater seventy of

injury. :
In this experiment some d:fferences were ebserved

"in the effect of 2,4-D on -indica and ]apomee varicties
 under low, medrum :md high temperature condttrons

— 80 =
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It has been shown that wrth herbrcrdal treatment m' _
this case 24D, the morpho!ogy ol‘ the tice plant can be.__'
changed as a: result of ‘changes: in the metabohsm of

the ftreated: plants
great mﬂuence on the morphologrcal changcs in- mdica

~as well as Jﬂpomca varretres The inhibited growth of the. '

young shoot at the trme of 2,4-D spraymg, also reported
, by Shrbayama and Noda (]977) cansed retardatlon in

_trller formmg for the mdroas pnmdnly IR 36 whrch- =

was more snsceptrble than the jdpomcas In low tempe-

rature - conditions these symptoms lasted- longer fhan’

in .high temperature condjtrons The mlnbrtmg effect

“in -the young rrce shoot whach appeared to irave anr
‘influence on -the elongatron of the stem mternodes _
caused a retardatron in p]ant growth under medrurn B
‘ temperatme cond;trons, where dmmg the early stage:. -

in high

temperature condrtrons with mostly clear. skies at the. .~

. of “tice. growth most days were clouded

*same stage the sffect of 2 A-D was observed in a slight
retarddtron of. top growth which :was limited only

at thc carly stage in the. susceptrble viriety IR 36 and

" the j japonicas Sukanandr and Hawara Batu.

‘At the middle. stage, Of the -growing. period of rice,

the effect of 2,4-D began to decrease and no significant

differences for the herbicide treatment were observed,

for -all locations. In high temperature conditions the
recovety of plant growth. was; earller In Pacet with
low . temperature conditions, however, the recovery
" of the’ rice plant was late. Effects of:2,4-D were still

visible at 6 weeks’ after 24D Was applred Thrs was':,
similar. as - the- results of the -température expenment:

conducted at Tokyo Umversrty of Agneulture 111 Tokyo
' (1980) - Decrease in {op” and. root werght was-observed
mostly at. the hrgh dosage, 0.8 kg/ha of 24-D. - _
One of the abnonnahtres affected by 2 4 1 was the
tendency- for a dwergence_of tdlers from’ the vertical
: aiis‘ 'of the . plant' the same symptoms as observed
by Vega (1954) Widest angles between outmost. stems

were observed at low temperatures wlule ‘at medinm

and high temperature conditions, the width’ of ‘the
angle - decreased as the temperature incroased. Thess

symptoms ogecurred - in  the mdrca vartetres in Pacet
and Muara while in Pusakanegata it was obsorved-

in Gebang and Hawara ‘Batu’ vanetles
another abnormahty caused by 24D were “observed

mostly in low temperature condltrons in ‘the ]apomea-

_varretres

No srgmﬁcant drfferences in gram yreId were recorded .
. in the 3 locatrons among the: 2,4°D {reatments, but in.
' Pusakanegara the treated: plots of Gebang and- Hawara

Temper'tture condr‘uons had & -

Tubular leaves o

Batu hrgher than the control p]ot ThlS was caused the

- oceurtence . of lodgmg for about 80 % ot‘ plants, on
.-the- control plot hile. on the 24 D treated plots the

degree of ‘lodging was about 50%. - The spraying of
24~D appearcd to” mcrease “the breakrng strength of
lower mtemodes of those tw0 vanetres
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CONCLUSION

Trlier formmg of the mdlea vanetles p“manly IR“

36, was mhlbrted at 2 weeks d 4 we sf’after

spraymg in the 3 locauons whrle for the ]apomca‘
the - mbrbrt\on appeared m Pusakanegara only” . -

for Sukanand: Inlubrtron at 2 Weeks after: sp:aymg

mostly appeared at 04 kglha, whrle at 4 weeks

after spraymg it was observed at 08 kg]ha 2 4 D

. Retardatren of plant growth at 2 weeks after :

E'24 D treatment-' remarkab!e for both mdrca

condrtrons, 1
only m Gebang and Hawara Batu In hlgh‘ G-
rature condmons, however, plant retardatlon_

was not clear. At 4 weeks after 2 4 D Spraymg, . ﬁ.
plant growth m}ubrtron was still observed in Muara

and Pacet for both mdrca and Japomca vanetres

_ Growih mtnbrtwn at’ 7 weeks after spraymg occur—-'

red.at the dosage of 0.4 kgfha w}ule that at 4 weeks
- was observed at 0. 3 kglha 2,4-D.

—83 - '

'IJYellowmg of upper
o occurred in- low temperature condrtrons, mostly_
' 'm mdlca vanetres ' S

. A decrease m top and root wenght was observed
'_"n\ore elearly in Pacet at 0.8 kg/ha for the- mdrcas_
IR 36, C:tarum and Gebang and the japomca':

: _Sukanandr

"Wrder angles between outmost stems of rice. were -
mcasured mostly in - low temperature condrtrons._
- jfrthe indica vanetres, whreh Werc more susceptlble

than the i japomeas .

. Tubular leaves one of the hyperplastrc symptoms
o of 24D responses, were observed on- the japomca‘ :
in Paeet and to: a]esser extent in Muara e

.aves after 2 A-D appheatlon

' ':HOWever no srgmﬁcant dlfference in’ gram yle]d

among 2,4-D - treatments in the 3 loeatlons was
observed ' '
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1, EFFECT OF UREA APPLICATIDN ON enowm Y!ELD AND
o i NITROGEN UPTAKE OF sovaaams R -

- T;- Fujint;oto;* A _Choliluclit_t,"“_h M. Fatehurocll_im,-** _aud M. lstnuna_dji**_ ' e

ABSTRACT '

- Pot and ﬁeld expenments were camed out ifi order-
to investigate the effects of nitrogen. fertﬂrzer application .

o the growth and nitrogen uptake of soybean plants
usmg urea Iabelled w1tlt lSN .

_ Urea was’ applred at the’ rate of 0 3- 21 g N/pot at -
1ntervals of 0.3 g N.. The rate of absorptlon of. urea e
nitrogen ranged between 57 and 75" %. Seed yreld )
increased almost lmearly up to 1.2 g prot and gradually"._
from 1,5 to-2. l B Nfpot,. The yleld mcrease was attn .
‘buted to- the mcrease of pod number’ ancl posmve;-_ ,
correlation between the- seed yreld and “thé amount

of mtrogen aecumu]anon at the mmal flowenng stage

was recogmzed which showed the tmportanee of the'

basic dressmg of urea.

F 1eld expenment was.carrted out to. know the effect '
of the applrcatlon method of urea on the growth and.

nitrogen. uptake of soybeans

was found effective for yreld increase, however, appli: . -
cation ‘of ‘30 and 60 kg Nlha showed similar effect

Top dressmg of urea was not effectlve

INTRODUCTION

In Indones;a, soybeans are cultwated mostly in paddy-. '

fields’ durmg dry ‘season, followmg wet season rice.

The average yield is0.8 ton/ha and the harvested aereage'

is 660 thousand ha (1).

Usuaily farmers do not apply fertlllzer for soybean

cultivation. The average amount of ferttltzer used for
. soybean is 15 1 kg[ha (physmal welght) (2).

Soybean is.a very rmportant secondary erop as a
'source of protem for Indones1an people The nitrogen
requtrement of soybeans is- one of ‘the lughest of the
agronomic crops (3): :

. The amount of mtrogen requtred o produce 100 kg
of grain’ js’ about 7 kg 'for’ soybean whlle itis 2 kg for
rice, where_as that of _phosphorus is almost the same.

Basrc dresstng of urea

Soybean utlhzes mtrogen flOIl‘ 'dlfferent sources '_ ]

; Rt £, mtrogen apphed as . fettlhzer, ﬂxcd, by root module
; and released from soxl
: _soybean is’ not‘:
: 'imtrogen fixation,
" of each mtrogen souree 1s 1nd1spens1ble f01 the 1mprove- _

The' basre mfonnatton on the role

ment ot soybean cultwatton, however 1t 1s not yet

o avallable in Indonesm _ .
Expenments were carried out to mvestlgate the"-
_ efﬁcreney of urea mtrogen under clrfferent apphcation '
1 methods ' : '

_ ‘ MATBRIALS AND METHODS
1 Pot expemnent

“The alm “of “this exper;ment is fo elanfy the effect :

g ofF ures apphcatron on: growth yield “and- nltrogen
_ uptake of Soybeans using lirea labelled with’ 15N '

Expenment was camed out. usmg plastre pots ﬁlled

'w:th 8 kg of latosol soﬂ taken from Muara substatron_, -
- of CRIA Bogor

PH, T:N- ‘and- CEC of the SOll were '
5 9; 028 % and 15 9 ‘mef100 g respeotwely '

Urea Tabélled with 15N (5.33 afomic %) was' apphed o

at the rate of 0 Ito 20 g Nfpot at mtervals of 03
N, TSP ‘and KCI were. applred at the-rate of 1.0 glpot

Case PQOS and Kg(_) each: Fertrll?ets WeIe m_n_ced with
- the upper-layer Soil up’ to. 10’ cm. - Tenpots were pre-

pared for each’ treatment 3 ‘pots were used - for “the

first and thé second samplmg and 4 pots for harvestlng i

: Soybean seeds (var Orba) were ‘sown ‘at the rate of
2 hills per pot, 4 seeds per hill and thinned to 2 plan(s
per hill-7 days after sowmg “The soybeans were grown
in greenhouse Iain water was used for watenng '

. The - plants Weré- samp]ed 3 tlmes, 1e, at mrtial

'ﬂowenng, pod filling and harvestmg, respectrvely
- The plants were . separated into, leaves, stems, roots.
: root nodules and (pods) ]

and rts oomponents were reeorded

: Dry matter welght y;eld '
Total mtrogen.

&
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eommon practtce as 1t tends to depless -



* Fabls 1.

E:ffact of nitragon application on dry mattor production of soybean, .
: (g/pot).

"le : _ TDag}s.}:aficr sowing , .
‘ 3 60 79
'Lgaf . St_em.' Leaf: | Stém g:g; CFStém “Pod - "Segd

0 ) ed6 | 498 | 1239 | 1301 | 2271 | 835 | 1295 | 2656
03 | 7.03 °| si8a | 1360 (1535 | 2567 | .9.67 | 1400 | 30.96 -
06 | 765 | 616 | 1585 | 18.60 | 2591 | 996 | 14.80 | 3264
00 | 779 | 614 .| 1618 | 1895 | 3000 | 1067 | 1535 | 34.78
12| 75 | sse 1682|1932 | 3108 | 1128 1590|3628
15 b 730 537 ) 796 | 1984 | 2000 | 1062 | 1594 3692
18- | 791 | s 1855 | sz | 2097 | 10437 1626 /] 37.40
2d | 7ss | s20 | s 1rsn | 3071 |97 | 17.07 | 3800

conitenit of each plant part was deienhin@d‘by Kjelda:lﬁ
method. - The anaiys;s of 15N was conducted by Hikari
Kogyo, Japan

2. Fleld expenment

Soybean pl:mts (Var Orba) iere grown in the fleld
of Muara substation of, CRIA Bogor.
were dibbled at the rate of 4 seeds per hole and thmned
to 2 plants ‘per hill 7 days after sowmg The plant
spacing was 20 x 20 cm.

Treatment in the, expenment is shown in Table 3.
Urea labelled with _1‘51\{_(5.33 _dtOi_Tl.lC_ %) was applicd
1o the sinplot of 1'x 1 m prepared in the middle of cach
plot. 15N -Urea Was apphed as basic dressing for plots
B and C, as top dlessmg for- piots D and E and as foliar
application six times once every week between 4 and 9
weeks after sowing for plot F. TSP and ‘KC1 .were
apphed at ihe rate of 60 kglha as 1’205 and K., O each.

. The plants were sampled 3 times; at 1n1_tlal tlowering,
pod filling and harvesting, the date being 32, 60 and

90 days after sowing respectively. Plant samples were

treated in the same way as the pot experim_ent.— :

RESULTS AND DISCUSSION

L Pot expenment

Gmwfh yleld an& its components The seedlmg_

emergerlce was observed 2 days after sowing. .Soybean
piants showed very vigorous gmwth and the damage
by insect ‘and d1sease was not observed throughout the
growth penod : '

Although- the plant growth of NO plot’ was slightly

inferior to N—apphed plots, it showed comparatwcly'
~ good growth as shown in Table 1. The weight of seeds .

showed increasing -tendency as the amount of urea

Soybean seeds _

épplicﬁtidn' increased. | The seed welght of NO plot
was'26.6" gfpot while those of Napphed plots varied
between 31.0 and 380 g/pot “Thie yield increase was

mainly - due o ‘the " ificrease’ of the ftumber of pods. .

The number ‘of seeds per pod showed a slight decrease :

“as the amount of urca application inicreased and- the

difference in the weight of 100 seeds s was not recogmzcd
among the treatments (Flg 1).

o O WT. OF SEEDS
a:NO. OF PODS - '
Cil o, ®:NO.OF S8EEDS PER POD /
. " 4: WT. OF 100 SEEDS_
Ela el
Tl 5 = -
n,_qo—-a
‘ol e A
£ | R /
RN :
IR // a8
ay - £ . =
B (8|4 ¥
. poj- [ ' B
g g 74—-0»-.50 20 s
& \o—»—’.‘-«‘ 0
L zcﬂb_ A ‘T“A»—.A,—“““—A—_‘—A-’:"! L
) , . .- § . L5 Fs 10
(I [ S N N B T AR I T ,’%
0 03 06 09 42 15 18 ‘2zl

NITROGEN ADDED' (G,"POT)
EFFECTS OF NITROGEN APPLICATION ON THE
-YIELD AND ITS COMPONENTS OF SOY_BEAN

FIG. t

WT.OF 100 SEEDS (G)

It is w;dely recogmzed that the root nodule deveIop-_'

ment is reversely related to the amount of mtrogen
fertilizer apphcatxon (4, 5)." The riumber and the. weight
of the root nodule were observed to decrease as the

amount of ‘urea application. increased. As shown in .
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Fig. 2, at nntlai ﬂow::nng stage, the number and the
we;ght of, the . root nodule was htghest in N 0 plot

being 91 and 01 g/pot 1espectwe]y and ‘it dld not'_
cvelop in the plots fed miore . than ISgN by th:s'-

time,.. The root nodule hegan o develop about 2 weeks

after sowmg aml 1t wes supposed that its contnbuuon .

as nitrogen source is stlll neghglbly small at the mtttal'
flowsring stage.. At pod ﬁllmg stage the root. noduie

~could be observed in. all ‘plots, its, development was - -

dffected severely by the amount of urea: apphcatlon '

"~ eatly gtowth stage
'_::nttrogen concentration in the stem was 2.08 % for
‘N plot; whoareas those for N-appl:ed plots. ranged
: _'-betWeen 238 and 3.59 %;

Nttrog_en_. upt_al_ge,. ‘Table 2 s_h_o_vg_s_the_ nitrogen. con-.

centration of different plant parts, -

The effect of

nitrogen: application on nitrogen conceniration of each

'. plant part was clearly recogmzed especmlly at the
“ Al 32 days after ‘sowing,- the :

showmg an - mcreasmg_'
tendency tt‘ the urea apphcatton mcreased The mtr.ogen' _

'. concentration in. the leaves were’ relatwely high ranging -
'between 5 52 and 638 %. As the: development of root '

‘nodule 1mt1ates about P weeks after’” sowmg, it s
'supposed that the effect of root nodule was still very
small “at . the 1mt|al ﬂowemg stage. - Therefore, the
mtrogen concentratlon ‘of ‘the’ plant was affected more’
by mtrogen fertlllzel applm'ttlon ' ’ :

Tablo - 2. Effect of nitrogen application on nitrogen concentration of soybesn.

Ny

T '_Days after sowing "~ .-
Plot 32 80 ) 79
b s b eedy [ e e
‘Leaf - ~Stem |- Leaf- Stem | Qo “Stem - |- Pod " | :Seed
0 | 582 | 208 | LI | 072 |°332.-|-033 |-040 | 7.5
T 0.3 569 1 238 | 143~ | 067 | 358 | 029 [038 .08
06 t 576 | 263 | 118 1ioes | 373 0| 028 {040 |} 579
09 | 597 [ 279|123 | 070" ) 363 | 027 038 | 588
1.2 5.08 3.07 | 117 . { 061 | 357 026 | 039 [ 579
15 | 625 | 313 | 123 | 067 |37 | 026 [040 | 590
1.8 | 638 | 333 | L42 089 | 380 | 029 .|o40 | 578
21 6.28 | 359 | 1.49 121 | 3.86 029 | 043 | 608
50 R RSN N
‘ © No.32DAYS |-
- * No. 60 DAYS-
- 8 Wi 32 DAYS
- a Wt 60 DAYS
3 0 DA
K =
S:e5 - G5 ,."3
Z - -
3

o

B2 '

06

0-9

. R R
]

FI1G. 2 - EFFFCT OF.UREA AFPL]CATiON ON THE. NUMBEH AND
. THE WEIGHT OF ROOT NODULES
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“Table 3. Exparimental design, - -

: Plot. o _:chks after sowing R
0 4 5 6 1 8 9
Al 0o o 0o 0o 0 0 0.
Bl 3 b0 0. 0 0 0
e lgr o 0 0o 0o o o
D |3 30t o 0 0. 0 .0
E |30 0 o 30* 0 0 0
ol 30 g s 5% st sv s
* ' )

5%« foliar appﬁé_at_ion

"Fig. 3_gives the nitrogen accumtﬂ:ﬁidn from each

Okl

.-046 g/pot seemmgly rather 111gh 'I‘he amount ‘of

nitrogen - derwed from soﬂ and fiked mtrogen ‘was

" _between 0. 19 and 047 g/pot showmg a gradual decrease

as the: appltcatlon lovel of urea increased,  That from
femhzer mtrngen was 0 16-0. S g]pot and ‘the rate of

-_absorptmn of fex"tl]lzer mtrogen ranged between 24
and 3% : : e

At harvestmg time, as the appllcatlon level of utea
1ncreased marked increase of fitrogen denved from
fertilizer and’ marked decrease of nitrogen derivéd. from

soit and" ﬂxed mtrogen were recognizéd. The ‘raté of

absogptmn of fertlhzer mtrogen ‘ranged between “59
and 75 %." The amount: of nitrogen uptake from s6il
and- fixed nitrogen of N-O plot was 1.98 while that of

_Napphed plots was 179 for N-0.3 and 0.84 glpot

source in soybean plants. - At initial flowering stage, for N.2.1.
the amount of nitrogen’ accumulation of N-0 plot 'Was. '
INITIAL FLOWERING POD FILLING HAR_VESTING. :

FROM FERTILIZER-N",

05

N ABSORBED (G/POT)

FROM SOIL-N * FIXED-N - .
L i i [ i Lo

FROM FERTILIZER-N

- FROM SOIL-N + FIXED--N -

FROM FERTILIZER-N

7,

FROM SOIL—N + FIXED—N

03  .0.9 s 2l ‘.o._3-

I R R | (R SN S S B B
K] 21 03 09 15 2.4

15 ADDED (GfPOT}

FiG. 3. EFFECTS OF APPLICATION LEVEL OF NiITROGEN ON NlTROGEN ACCUMULATION I SOYEEAN PLANTS.

' The supply of: combined nitrogen dunng the early
period of the growth was effectwe to attain high yield
due to the unprovement of the vegetatwe growth,
especially the increase in nodé number of the. branches,

even- though the:plants were well nodulated’ (6) The'_' '
supply of -nitrogen after ﬂowermg Is important. to

mcreaaed pod nuinber and 100-seed ‘weight for obtaining

“high yield (7). The number of pods and the weight

of sccds wefe both closely re]ated to the amount of

_gitrogen-uptake at the‘ initial ﬂoweringf_sta"ge._ Thére

was ‘a correlation between the weight of seeds and
nitrogen accumulation. at each sompling time and the

highest correlation coefficient (r=0.939**) was found
:between the welght of seeds and nitrogen accumulatnon
" at 1mtlai ﬂowcnng stage (Fig. 4) This fact mdlcates'

that basic dressmg of nitrogen fertilizer is very 1mportant
to increase the number of pods
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FIG 4 RELATION BETWEEN NITORGEN ACCUMULATION AT
INITIAL FLOWERING STAGE AND WEIGHT OF SEEDS

2 Fmid expenment

The soybcan plants shOWed very v1gorous growth

2 Effect of basm dressmg of trea’ on plant growth 'md ’
_mtrogen uptake at nutlal ﬂowenng stage is: shnwn in- -
3 Table 4.
: _fed 60 kg N/ha Showed the best growth LAI being: -
' -._1 76 wh:te that of N 0 was 098 The: mmal growth -
o of soybean plants was markedly affected by: basm_
. _-dréssmg of ureg, althnugh 6ven in. N-0, the mtrogen'
: :defﬁczency symptom was ot observed ‘and the’ plant_
_growth was - compmatwely good Total mtrogen accu-' .
'mulatlon ot‘ A, B and C pIots was 14 8 19 4 and 27 ? _
_ __kg[ha respectwely
‘by basu: dressmg of 30 and 60 kg N/hd was 4 6 and 12 4_ :

AL mmal flowcnng stage, soybe'm plants

kg N/ha, of these 2 4 and 4.7 kg/ha were denved from
15N, This means ‘that by the appltcatlon of mtrogcn o

: fertlhzer soybcan plants could absorb more of the soil

Tahle 4 Effact of basu; dressing of uras on the m:tlal gmwth and nltrogen uptake of

soybeans [32 dnvsl

noduie deveiopment was_still poor “at. thss stage, the
basic dressmg of urea played a very nnportant roie as
starter mtmgen C -

The data of mtrogen uptake at pod ﬁllmg stage are"__
-presented in Table 5. Nltrogen concentratxon in leaves 7
increased by the top dressmg of urea at 6 weeks af_ter _

.Dr}"matler wetght N(%) o T-N-. ) 15N
: © (gfhilly . : : S
Plot LAI - oY . (kefha)
L -'I‘op ;Root i Leaf [. Stem -} :Root .|~ -
A st [re36 | 098 | 449 L7 |12 | 148 -
B 220 | 0s2 | 143 | 422 |o1327 186 | 194 24
C 293 ] 065 | L6 | 4430 | 146 198 | 272 4.7
... Table 5_."Ni'trogsn-éccu’rﬁqtg‘tinh of scvﬁea_ns at pod filiirtg stage, _ )
- : g s B - _.:C ) D E F
Leaf N(%) 484 448 45T A2 502 496
T Nekg/ha) 467 2170 2443 - 2035 1570 2375
CISNGkgfha) . [ = 139 . 404 227 118 163
'SN Recovery (%). | — . 46 67 7% 59 65
. Table 6. Yield and its companants - e
_ Lo e A B C:. DY E O F
Weofseeds(tha) | ' 133 200 202, 191 . 155 203
. No. ofpods(fpl) |- 452 606 660 576 $26: 632
Wt of 100 seeds{g) 12577 125 132 123 g2 122
.aﬂd ﬁxed mtrogen as compated w1th NO As the sowmg and fohar fertmzatxon Accumulatlon of total-

' Hmtrogen was generaﬂy }ugh, ‘even: in NO plot it was

147 kg Nlha By the: basw dressmg of 30 and 60 kg

- Nfha, it mcreased to 217 and 244 kg N/ha.- Of these,

the - fertﬂuer mtrogen was 139 and 400 kg N/ha.

Recovery of fertlhzer mtrogen differed by the amount '
w.of basnc dressmg In pIot D, mtrogen accumulatlon From _



'fextahzer was 22 7 kg Nlha, the rccovery percentage was'
h:ghest among tleatments . _
The data-of the seed y:e}d Were shghtly dlsturbed by -

- the darmage by pod borer, The basm dressmg of urea was
-found to be very ‘stective for yreid mcrease whwh was- L

1ceompamed by the iNCTEase of pod num'oer _
With regard to the foliar 'lpphcation of’ urea, many

 researchi’ results have been reported 1t seems that 1t is .
_' not a]ways posmve for: yleid mcrease In this experp=
ment, urea: W'as sprayed as 1 % solutxon md ‘the' scorch-

- ing effect was not recogmzed at all Accumuiatmn of
fotiar apphed mtrogen was 165 kg ‘Nfha' 'md the
‘recovery percentage was 65 % However, the &ffect’ Was
not posmve it dld not appear practlcable for mcreasmg
ylelds :

- Frfom the results mentloned above it may be con
c]uded that rea should be apphed ag basgc dressmg only

“and its apphcatmn as top tlressmg i$ not proﬁtable
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‘!2 VARIETAL DIFFERENCES lN PLANT GROWTH AND NUTR!ENT UPTAKE
' OF SOYBEANS IN INDONESIA

T Fugrmoto % A Chohludm,** M Fetehurochlm ** and
M Tsmunadji,* S

_ ABSTRACT
Frve soybean vanetres (Orba No 945 No 29

Balong and Fjo). were' grown in the field wrth and ‘with- '

out fertrhzer apphcatron and’ the" vanetal drfferenees
in plant growth and- nutnent uptake were mvestrgated
The' growm penod ranged between 86 and 108

days The: time. course of dry _matter aeeumulatlon'

varied - with: variety. .

_in the early growth stage
matter weight of stem was -in the same order as the
growing period. ‘

Increase in the nument uptake by fertlhzer appli-
cation was hrgher in recomrnended varieties: Recom-

mended varieties. absorbed more’ nuirient elements than

local varieties under no _fert;.lrzer treatment. -

INTRODUCT!ON

In lndonesra soybean vanetres cultivated in, farmer 5

fields are mostly the so- -called local varieties wrth small

seed size. The 100 seeds: werght of. soybeans cultivated -
in Indonesia ranges between 5 and 12 and that of focal . '

ones is between 5 and 7 g

The recommended vanet1es wrth brg seed size such

as Orba are searecely cuitrvated m farmer s ﬁeld because

brg srzed seeds are hot surtable to the process of malqng '

soybean produets such as tahu and tempei, -

Knowledge of the charaetenstrcs of plant growth' )
and nutnent ‘uptake s basrc to: the development of B
-rmproved vanetres and the. merease ofcrop yields. -
The dry matter accumulatron, the - growmg pattern‘ -
~and .the photosynthetre act1vrt1es of soybeans . drffer.: g
with vanetles (1,25 3) In order to, clanfy the vatietal .
differences ‘in. plant growth and - nutnent uptake of -

soybeans in [ndonesra, five. soybean varrtres were
cultrvated with and wrthout fertlhzer applrca'non

'1979

Balong and. I_]O
' _seed size. No. 29 is an mtrodueed variety from Tfuwan N
. The growth charaetenstles of
' recommended vanetles (Orba, No 945) was: character-' _
ized by the shortér’ growmg period ‘with hrgher CGR .
At harvesting time, the dry-

- MATER!ALS AND METHODS

Frve soybe'm vanetles were grown m the ﬂeld of
Muara substatlon of CRIA Bogor, dunng wet season,

Soybean vanetles IJsed were Orba, No. 945 No 29
Orba is an 1mp10ved varrety with big

and the most popular vanety 1n East Java Balong and

Tjo’ are local varretres in Ceritral Java

' There were two treatments

o A Standard fertrhaer (N Pg 05, l(20 each 60 kgfha) ‘
B. ~No l‘ertllrzer ' '

Urea, TSP and KCl were used Urea was apphed '

'_ as basle and ‘top- dressrng at m1t1al flowerlng stage at the 7
_rate of 30 kg Nlha each. TSP and KC} were applred
;a8 basrc dressmg :

. Four seeds were dibbled wrth the phnt spaemg of
20 X 40 om and thinned 'to 2 plants per lull 7 days
after. sowmg ‘

The soybean plants Were sampled at 15 30 45 60 -
days. after sowmg and harvestmg tinie. Sampled plants
were separated mto leaves petroles stems and (pods) '
and dned at 70 C. The seasonal vanatron of the plant '
growth and nutrlent aceurnulation was mvestrgatecl

Nrtrogen phosphorus and potassrum were determined
'by. Kjeldahl method, speetrophotometry and ﬂame—_,

photometry, respeetrvely

RESULTS AND DISCUSS!ON

Plant growth The seedlmg emergence was reeogmzed :
3 days after sowing.

-'from the adjacent canal and -the seedlmg -eImergence -
s was mfenor to other vanetres

- Soybean plants showed _ .
comparatwely good growth bowever in pod ﬁlhng

_ ,,.stage damage by pod borer was recogmzed although
o 1t was not $0- severe G :

J APAN

’," Plant Physlolog1st Upland Farmmg Dmsron Hokkaldo Nat Agrle Expt Sta Memuro eho Kasar gun Hokkardo

o Plant Physrologrst Plant Physrology Dmsron BORIF CRIFC Srndangbarang, Bogor, INDONESIA
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The initial growth of To was
E affeeted by: overhum1d1ty ‘of the: sorl dug to water leak -



The data on. plant growth of soybe:ms were co!lected

untll 60 days after sowing.

“The - ‘growing pened dlffered. accordmg to vanety, .

bemg 86 days for No. 945 and. “Balonig, 96 days for

Orba, 106 days for IjO and 108" days for No. 29. The -

seasonal vaiiation of plant higight is shown An 1able 1.

The vanetal d;fference m plant helght was clearly‘:"

Tabla 1 Saasonnl varuation of plant haight

recogized, “In the ea'rly' 'gtoVVth' stage, the: grb\nfth of .
" No. 945 was ‘the most : v1g0r0us however at 60 daysg
after sowmg, the ‘plant hexght of Orba was the }nghest:
"":and that. of No 945 was the lowest both m standard
and no fertlhzer p]ots _ S
' Wlth regard to the seasonal vaniation of dry ratter :
production, varietal difference and -its mc;eas_e “by
. fertilizer ‘applicatiofi wére_re_cognize'd at each sémpling-
date. The dry matter accumulation of Orba; No. 945"

. _(em) and Balong reached to the miaximum at 60 days after
R Treatment S sowing, while” the top*leaves of No. 29 and 130 dld not
Variely _ Shndard ferullzer . No fertilizer develop well by that tife. . .
o Days after sowing Dry  matter: productlon of Orba and No. 945 was
15,30 45. 60 15 ©30 .45 60 higher than the" other varietics at 60 days after sowing -
© Orba 1019 38 &4 ¢ 1735 60 in both fertilizer. treatments, however at harvestmg
No.945 | 11, 20 38 .45 . 10 - 19 - 34" 40 time - the stem weight was in the order of No. 29 >
No.29- | .8 13. 30 .59 12 26 53 Tio > Orba > Balong > No. 945 showmg the same
" Balong w019 -39 .48 le 37 49 order as the growmg perlod {Fig. 1) '
ljo 8 16 26 . 54 1528 67 :
50—
A
g
3
B
NCRE
o
E
. S
E O ORBA
x ® No. 945
T A No.29
& BALONG
Lo
- STANDARD FERTILIZER . © NOFERTILIZER
S 0at— | N 1 ] L 1 S NSRS I
o dB” 30 45 G0 16. 60

DAYS AFTER SOWING -

30 45

FIG. 1 ‘SEASONAL VARIATION OF DRY MATTER PRODUCTION.
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The data of CGR (_(jrop: Growth Rate) as a'p'ararnetel
of plant growth ate presented in Fig.' 2.

‘In’ the” catly

growth stage, CGR of Orba and No 945 ‘was hrgher :
than the others. - That of No 29 and fjo was lower in
the earty stage, -however that of Tjo mcreased sharply.

from 45 to 60 days, CGR of No. 29 from 45 to 60
'days after sowing was the lowest In standard  fertilizer
plots, CGR ranged between 2.3 and 6.3 from 30 to

20'—' Lo : :
STANDAR_D' PERTILI_ZER
O ORBA"
" ® No. 945
E PN No.29
a A BALONG
=2 1°F oo
fa'A
o
_U
o1 L 1

5 30 45

DAYS AFTER SOWING .

_45 days 13 5.and; 1? 1 (gjnﬁ/day) from 45 to 60 days o
In no fertrl:?er plots, 1t ranged between _
2.6 ‘and 5.7 from 30 to 45 days, 9.2.and 12,7 from 45=

after sowrng

to’ 60 days lnerease of CGR by fertxlrzer appheat\on

from 15 to 30, 30 o 45 and 45 to 60 days after sowing. .
‘was 0.3, 0.7 and 36 g/malday whrch corresponded_

t0 39, 16 and: 32 % mcrease as eompdred with no fertili-
Zer treatments respectlvely

' NO FERTILIZER .

- FIG. 2 SEASONAL VARIATION OF CGR.

LAL (Leaf Area Index) at 60 days after'sowmg ranged

between 1.44 and 2 50 in standard fertrlrzer plots and -

1.16 and 1.93 in no fertrhzer plots.
maturing varieties,: No. 29 and Tjo, was higher than the
early maturing varieties. . -

The pattern .of root nodule development drffered
by variety (Fig. 3). The root nodule incréased remarka-
bly. from 30 to 45 days after sowing. ' The. number and
the dry matter weight ‘of the .root nodulg of Orba and
No. 945 were generally higher. untll 45 days and showed
decrease’ after 45 days..
Jjo increased untll 60 days
that ‘the nodule development is depressed by fertilizer
application {4).
“was - only slightly. affected by fertllrzer applreatron
In' experiment 11,.

LAI of the 1ate--'

However those: of No 29 and .
At s, generally recogmzed-_

" However,  in tlns expenment that .

the nodule development was onlyE .

slightly . affected when 03 g N/pot (60 kglha) was -

app]red

In this experunent nitrogen, was applred at

the rate of 30 kg/ha as: basic and top. clressmg edch :

this -amount 1s regarded as that which does not dlsturb' o

the nodule development remarkably alth_ough ,tlre'-_

fertrhzer placement ‘might affect it..

Nrtrogen, “The seasonal variation of mtrogen accumu-
lation is presented in Fig 4, The fertilizer appheahon
promoted mtrogen uptake by soybeans o

At 15 days after sowmg, mtlogen concentratron in. °

" leaves ranged between 5.0 and 52°% for standard
' fertilizer treatment and 4.6 and 4.7 % for no fertilizer
" treatment, thus ‘the drfferences .dimong 5 vanetres was

not remarkable by tlus nme : e
The drfferences in the amount of mtrogen accumu-

E Iatlon were - apparent between fertlllzer treatments*
and. among vaneties

Orba dnd No 945 accumuldted'
more nitrogen than the others .in both treatments
At 60 days after sowmg, the amount of mtrogen'

_'uptake of Orba ancl No 945 was about 110 kg!ha for
_standard fer’ulrzer plots and its mcrement by fertrhzanon

wasaboutBOkg/ha R L
: Soybean is.a crop wluch requrres mtrogen in- large

'quantrty, as the seed 1s nch in protem “The seasonal

variation of mtrogen accumulatron is charactenzed

by 1ntensr_ve uptake after 'the f_low_en_ng _pe_no_d (5).
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_ STANDARD FERTILIZER
- 300}

) R R
g | oomm
S ® No. 045
| o Ne.2As
E 200f- A No29 -
a _

S A BALONG
[

Q

-

% j00}-

o

o)

z

Q75

05

WT. OF ROOT NODULE (G/HILL)

L. S |

15 30 45

" DAYS AFTER SOWING

" NOFERTILIZER

FIG. 3 SEASONAL CHANGES N ROO‘T NODULE DEVELOPMENT.

As seen in Fig. 4, the most ‘active uptake of ‘nitrogen

was ‘observed ‘between 45 and 60 days after sowing.
" During this period, more than two-thirds of the nitiogen
to‘total nitrogen “uptake was absorbed. In ¢ase of
‘Orba, ‘the amount of nitrogen - accumulated “diring
this period was 80 kgfha for'standard feriilizér treatmient
and 54 keg/ha for no fertilizer tteatméxi't"respect'ivély

In the experlmcnt mcutmned in 11, it was recogmzed
that the top dressmg at 4 weeks- after sowmg was
most effective. In this expenmcnt urea Was apphed as

basic and top dressmg 30 days after’ sowmg, ‘nitrogen '

fertlhzer proved to be effective for the pmmotion of
its uptake The amount ‘of mtrogen accumulation in
. standard and no femh?er 1reatments at 60 days after
sowing rangéd between 80 “and 111, 48 and 82 kg/ha
‘respectively. T hey were genera]ly on low level.

- Phosphorus; "Effect - of ' fertilizer ‘application on
o phosphorus concentration in each plant part-'was not

ciearly recognized. However, the amouit of phosphorus
uptake . showed increase by fertilizer application in
eveéry varieties. '

-“The amount of phosphorus’ uptake - varied -with

varicty, that- of Orba and No: 945 was higher than

the others in both treatments. Increase in phosphorus.

uplake by fertnllZer apphcatlon was- highest for Orba.

_.The amount of phosphorus uptake at 60 days after

sowmg ranged between 16.5 and 26.9 kgfha for standard
feruhzer p!ots and 12.0 and 224 kg/ha for nofertilizer
plots (Fig. 5).

Potassaum, ‘With regard to potassium uptake the_ '
same - tendency as phosphorus was -observed. ' The
amount of potassmm upiake at 6(} days after sowing.
ranged between 639 and 82.5 kgfha for standard
fertihzer plots and 46, 7-and 61.7 kgfha' for no fertﬂlzer '

: plot_s. Its fnicrease by :fertlhzer apphcatlorg was bat:ween
8.7 and 23.7 kg/ha (Fig. 6). e
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KG/HA

STANDARD FERTILIZER . . NOFRERTILIZER

O ORBA

@ No. 945

Fa No.29
A BALONG

_ ouo

N LR T [ R IR S
15 30 .. 45 .60 1B - 30 45 60

DAYS AFTER SOWING

FIG.4 SEASONAL VARIATION OF NITROGEN ACCUMULATION

| KG/HA

STANDARD FERTILIZER NO FERTILIZER -
1ol
©. ORBA
@ No. 945
A No. 29
A BALONG
O 1o
] -
[ o] o
30, - 45 60

" DAYS ATTER SOWING

FIG.5 SEASONAL VARIATION OF PHOSPHORUS ACCUMULATION .
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KG/HA

STANDARD FERTILIZER |

501

. NO FERTILIZER -

O ORBA
@ No.945 <
. & No. 29

A BALONG
o 1o -

. - a5. 60
~ ‘DAYS AFTER SOWING

30

45 60

FIG. 6 SEASONAL VARIATION OF POTASSIUM ACCUMULATION

- Increased amounts of nutrient elements uptake by
fertilizer application is shown in Table 2. In c'asé of
recommended varieties its. amount * was hlgher than
local varieties which shows that recommended varieties
are more responsible to fertilizer application.” Recom-
mended varieties absorbed ino_re _'nutn'ent elements
than local ones under no fertilizer treatment.

Tabla 2. Increass in nutrient uptake by fartilizer application

: (kg/ha)

Ot No.945° No.29  Balomg  ljo
N 3t 290 3% 8 18
PO, 6.1 33 45 06 40
K,0 24 . 18 2w .9 15

1)

3

4

5y
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