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VARIETAL DIFFERENCES OF ROOT SYSTtrMS IN f,.ELAfiON TO
GROWTII AND PRODUCTION OF RICE

Perbedaan Varietas Tentang Sistem Perakaran yatrg

Berhubungan dengan Pertumbuhal dan Produksi Tanaman Psdi

Kukuh Setiawan da, Agus KaryantoL

ABST&AK

Penelitian ini bertujuan unluk mengevaluasr pcdunrbulan dan pT oauksi d;ri berbagar va4etas

.::lnun padi, menjelaskan sislem Pmkaran yang b€.hubungan dengan pertumtonan dan produl(si,

.E menenokan sistem perakaran sebagai salah sstu faldor seleksi varietas tanaman padl yang

:E:fula hasil tinggi Penelilian ini dilakanatan pada NoveDlbcr 1998 sampai dcngan Mei 1999 dan

: nam di lahan saivah Lampung Tengah dengan menSSunakan 12 varietas padi. Dua belas larietas

:rjr inj terdrri rias dua ekotlDc yail\ J&anica dan I dica. 'lola1panj)ang al dievaluari dengan cara

:€ncuci hali-hrti lalu menguL:ur panjang akar se.ara indilidu scliap varietas padr- Hasil penelitian

:<nunjukkan bahllt berbagal varietas padi mcnpunyri vaiasi: panjang akar, jumlah alar, dan h.bol
I:nng akar. Ekotpe -lndi.z, khususnF Dular memFnyai peralGran yang lebih panjang dan bobot

inng akar yang lebih besar daripada j'ang cko{rpe Javanicd Keadaa ini mengakibatkan

:Eningkatan hasil dar junJah malai tanaman padt vadetas Duiar' walaupun 1,".,.d mempuDfai

snopi yang lobih luas yang mungkin dapat mcnlebabkrn rehh, nanun tetap berdaya hasil linggi
iirena mempunyai sistem pdakaran )'ang lebih dalam

Kel}ord!: Vxrietar, perakara& pertumbuhm, produksi

INTRODUCTION

h the near future, Lampung is one of
certral produc,tioD areas for ric€ in lodo-
nesia, however the rice produdion is still
low as compared to that of in Jata. It
seems very difrcult to increase rice prduc-
tron in Lampung due hkely to limited
amourd ofrice cultivars. Recently, farmers
generally grow rice cuhivars, as IR-64 and

Ialangpadang which produce not more

than 4 ton per ha, although tle potential
rice production is anmd 8 Mg ha 

r The

other problem is due mainly to soil tlpe and

microclmate \&4ich might Iimit tle grou'ti
and productron of rice plant. It means dlat
farmers in Lampung need new nce

cultil€rs for adapted rice \ariety.
Suga €r d1. (1988) and Morita, Suga &

Nemoto (1988) proposed a model tlat root
lengtir deDsay could be used as a root
system morpbology. It means tiat total

i DI. k. KLiklh S€tiave, M Sc. de Dr. Ir. Agus kJyarto, M.Sc I IEtuer ol the D.?.rb!al of Agonomy,
College of Asdcultur+Udvesiw of Lampmg

Asrisi, Vol (5)No. 1,2001 35



roor_lengrh corresponds to the ro.t s),slem
l.LreL,rous,result in peanrd plart also showed

:li :e ronCer totat roor tength rle brgherrool acttvnv and Lhts resLrlted Lo dle enbao-
cemeft otpeaDut )reld tseriawatr. lqqd/

- ,-,, 
r t op{ thar neu irrroduced flcecuurvars nould give some infomarion ,broeletopug new adaFed nar culti|?r result_ng ur mproved rrce productlon in Lam_puDg. Addibonall). it ras rE)oded thar

^llll",*,'* s),srem of rjce ptanr coutd

:j:lTf ." producrion due rikely to hrghtranstocatlon in bodl nuneral and photo_
assrnulare aJrang. Hjrasawa & Ijlhararuq4) 

-lt 
seems dlat tmproved root s\,stem

ur I'ce,{nrgh too acttwv) ts one ofpronxs_
mg techn,ques and $rategies lor rncreas,nn
rrce produqron Such condrrron could biacnt."ved tiom evalua0on and seledron ofnew utroduced flce cuhivar(

,aonsequenr,). rle objectrres of thrs

:ll:i """ ,9 evatuare rle grou.rh a, theproouclton, of differml nce cuhr!ars. lo
:lucrd:te &e roor svsrem rn reta,ror ro
9]* -d producriofl. and ro derenn&er@r synem as a selectrorJ factor f^. ",,aaprea h,gt yefarng n-c;;r;;;:;: '' '*

METIIODS

_ T,:.":r, was conduded u towJandjl: l:": ..r,rge rensar bv r:surs I,\rl ch conststed of nro

trfl#;,i;l T" {,11.i; J:tr#,,i:i
Dy pranbg,rlce lrr raury season &omr\ovember tgq8 to Mav Iooo. The hrieltot rtr-o+ rs used as a check for comDadson,I,elore planting rI tbe tela, seea. ,."
llanred: the seedbed to get good seed-,urgs rherl each variety wth rwo fl.-
,",'r']f# I S*,itherierd 

( iowr;;;

-, 
The. r,,anabies used rrr t_hrs studv wereure numoer ofplant. root lengtlr. ,oot nr-_

uer. roor dry weiglt. leafnumber, leafchlo_

I
2
3

4
5

6
,7

8
9

t0
11

12

Table I The name of.ice risies
ecotwes, and origin

Dular
T 216
Nepal No t8
Cililiung
Cirata
IR-64
TB-205
s-969
s-1.129

s-:1382

rophvll sbo'or d4 werghr. gram number.graLl werght. and vield The leaf chloro_

$,;-1"1*.11i,J,1,i'lil",lJi#;:
oDsenattot)s. €s leaf color damaAe olorsease..t.me lor flowerrog. maturib: ardgram color are also observerJ

Juo planrs fiom each plot lrerecaretuth pulled n each repjrcauon ar onewee( afler plantrnts and another t\ o plar6
Byic,puxed at seed mrll srage lor toul roor

:::Th J -lhe 
roors wele caretuth atrd senrlywasned thefl t\arted for arrined conJnron

er 
^au-c[ted 

condfiolt. Lhe mdtwdual

]*. tr:l ur.n ptant were cur and J.,n
measured the lm$h

-. 
Thele r4ere rree replcarons u1 eachoDsenatton. afld each repircatror conslstedu 

-((r 
sanples thar were r2j69r1} ,1L*uau were 

_anallzed bv variaace anahsrs

1y:0. . 1s,Tt & Tonre. lo80) and

_(?rcutated 
b\ SAS medod The me€ns of

II?T"T::,IT,'H"1:TS uv using riD

R.ESUI,T AND DISCUSSION

Tfiere was a lEnetal dfierence of ror*s]stem. as total root lengti. ,ootnl,-t-,..-
ano root dry werghr m 12 ,"" ,u.r*,""

Fco Ori
Sudamklii

ec".l" vor. itNo rff1-..._._-
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ties

-drtyEighdd,al-ry 5-6 g ad 36.5

Olb& hao4 Dular
tb Sa tol ro<t Per

1;r3*y a65 cm and

htit', IR-64 was

dubgt PIm and ro(t
5 E ar(rEd 118 crD.

- hla Ed mber was s-
tb zity bd tctal roci Per

; -- I @s th"at the rod
Eay Eas Dot as lotrg as

E l,laeor,q, Dular also
-rElrdual rod, that was

12 a3 @, and folowed bY

rh E aqdd 12 cm. The

-ld 
md l4.as sho{'n bY tR-

adtcm
-Hl DobI $owed ttre good

if rd sy$€.o, but Dular had

d hd area, thd was 977.94

l*- Dular also showed the

t cgE of stem and leaf, tlat

* 2 Tdat ro(t length, root number,:root dry weight' and individual root leneth

l-Est rod tength) of ditrerent rice varieties

Loryest

, if lt L.eE$ t@l
iff c det, This

Pas lo.4 g dd s.4 g rtsPectndY (Iable

f) The lowEst l€af aEa of Dular was dle
.*;tv to the low lIunber of Pla,t md leaf

h Ee3rrs 6at Dular'leaf was datively had

biggpr le3f than rhe dher rice plants'

In s€fleral, hdica ec'tFe as

sudad6;. Mila)"nc 23. Dular' T 246' and

Nepal 18 showed the small seed size, bul

lhev had hrgh Yleld and average ot

.florescence nurrber, approxl-rnately

between 600-62? g 4mr and 8l no 4m'''

resDectrvely Clab.le 4). Th,s cputd make

bdlca ecc6pe of rice plaflts to be dotential

for hieh tletding nc€ variety To support

rhr ie could refor to the root lengt} and

vield of Indica (Fieuie 1). This figure

showed l})at tle longel tc{-al root lm'c r*of

Iadica had high ]'leld Furthermore, high

chlorophyu of Indica ecotlpe might cause

hish number of in0orescenc€

Alrhoush Indca ecot,ypes could be a

Dolemat h;gh yielding rice vaner) t'he)'

showed liftle bit bigger canoP) ldaia noi

shos,n) Thrs means that lndrca ecol)?es

also had potential for lodgiDg due probably

h- T.ail roc,t Tc,tal root Root
number

Root dry

lant

..... qn...... g ",,,, cm '

;;; io ; 2e3.40 e 448 de 4 50 d 23 09..

lzs 3E05.70 a 129'to ^b 
331 b 2 80 a 21 00 b

6350.00d 465.lof 499f 4'lode 25'00d

3554.50 a 144.00 b 369 c 4'80 e 25.70 d

szti to. 237 7o d 513 s 4 oo c 27 'oo e

z+igioo ^ 1l7.8oa 442c 2'80 a 2o'1ob

siii io " 29o.bo e 't34 r s oo f 36'50 g

t;;l;o"" i31 oo e 561 h 3'60 b 20 qo f
ioio.si i l98.so c EoT k 3'5o b 21 oob

is9q.3o u t34.lo a 456 e 3'70 b la ?o ?

@ntbyLsD ar lhe significad

H dP > 0.05

37
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Table 3. Plaot number, leaf number' leaf area'

diff€rent rice varieties

$6rn dry wetght. and leaf dry weght of

Varieties Plant number l,eafnumber G-rt rr* ---, lrylYecE ^-st6m L94-ob 
,,'"iT

Mirayang 23 19 s 'i: : ";'r;"" io oo, E 40 d

Dular li i ,;; ; lll5 50 c 24.00I I I .lo c

T246 '- -. )nioh ll2oc
Nepar No 18 10-c. 'il:: il;;" iiiot. I000b
c,rrwuns ',:: i;r; iio-r:oo 2r.rof :r9bCrrau t't o :;; : ,,., ,n a 15 30 c o o0 b

rR-64 loq ":i ;;;;;;; ro2od 12 /dd
rB-205 lih ,;,'l ;;;;. i, ro" 8o0a
s-ooo '.:' i;; : iY .so t 2o oo r I I oo cd

!.llil lli ilii 'z*q.9s.'=r''r'loh:-- 
s"'q:

LSD ai thc significanl

1evclotP>005

Table 4 Yield and )'leld co$poDelrts of 12 nce varieties

Vafleties Seed size (1000 sced
hfloresence nlrmber

)
F "g4m

et-Z tO " 
'72 abSu,jaml<ir l9:9 " 

"oo 
io. 8.r bc

Mrlalang 23 2'l l0 c 
;r; ;;: 8b bc

Dutar 
- 

fi 19: ooJ.oo c 87 c
14 30 der -{o - - o273oc Tbabc

\epar \o 18 lla::r ;;;il;. Toabc
( ,r,\!1mg ;; ,;; 520 t0 a bo a
( rra*. 4lo'80 a 82 c
IR-64 19:9f ;;;;;; 78abc
rB-205 2610 e. '4;;;;;; .7s abc
s-e6e ?4-!9d 465.s0 ab 88 c
S-342g 26 3t e

s-3382 21.60 bc - 6l3'sqc- - ------- - - -4-?!9
LSD at tie significant

lo\elofP>005

to otanr hrgh tuid not upnghtnass On tle
,*her hirr,i. Jownca ec{tr}Pes as IR-64

showed uprighuress bt'( strll had smatl

numb€r of inflorcsc€Dce and yeld com-

Dar€d to the lndrca ecotlpes as Dular' ll
seems tlrat vield and yietd corrpooefls ot

Lodca ecctwe have nct been affected by

canopy shape and upnghtness du ig gram

fiUmg period stnce this ecotlpe has gooo

oerformance of roct s)'stem' as longer t@al

ro.l t*eth, tod dty *€ight. and high root

fi.mb€r [t was preraously reported by

I

E;-"tu vot. (:) No l.:ool
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.r : .- lo9t) u pealut tlat good root
-.- :i .cl]qer root length and high root

__. -. :: :.anut could be an indicator for
- .::r.i vreld rmder dry conditlon due

_:. :: :rgtr rool penefiation m the soil

r , -... Zubaidi (1998) repod€d tlEt
,:: , : ::: :.\rt gro$ti (roct lengtl, dry root
, : :::: rr fresh root weight) of Rau (local

variety) did Dot sbow higher ,'1eld ard leld
conpotents of Rru compared to natioial
varieties of Membemmo aDd Si Ampat
Interestingly, ftom the visual obser@tion,

compard to Jaraaica, IncLca showed

earlier flowering time (2 we€ks earlier) and

this reslrlted in the earlier harvesi time.
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CONCLUSION

Indica ard Ja!?dca ecotypes show4'a

rarietal diferenc-o of root s)stem, as total

root leaEth and root number Among 12

.ice raieues, Dular (lndica) had highly

oaeotial for high yielding rice varieties due

mainly to good Performalce of root system

(root dry woSht and tdal roo( Ie'gth per

olantl Moreover, Indca showed longer

ioal roor leogth root dry weighl and hrgb

Ieafchlorophtllw{tich ut tum tncrease yield

and inflorescdce number On t}le other

hand, althougb hdica sho ed tallness stero'

earlv flowering time, and scattercd gram'

but stiu had high yeld lr seems Lhat root

sr stem could be a promisurg character lor

selectioo of tigh yetdDg Iice lariety and

this ctraracter se€rns to be useful for upland

rice solection under drought condition

However. the rool system evaluation still

needs !o be flrn'ber siuded to get dE'tatl

information about physiological charac_

terisiios, especially endogenous hormones

of cytokinin in relatic'n to root system
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