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In soyhean cultrvatron, the ﬁxed mtrogen plays a'

Vcry 1mportdnt role as a mtrogen sou

‘{he “amount of - mtrogen ﬁxed by root nodule is mchs -

'pensable for the 1mplovement of soybean cultwatron
Several rnethods have been apphed for .the evaluatron

of nitrogen fix_atron_ by root nodule. The use of nodufat-
ing and nonnodulating isolines of soybeans cnables the
_ estimation of ‘the amount of nitrogen‘derive'd'from the

ﬁxatio'n -An attempt was made to ‘evaluate the amount

of nitrogen ﬁxed by -root’ nodule using nodulatlng and' D

nonnodulatmg 1aolmes of soybean

| MATERIALS AND METHODS

An expenment was carned .out usmg 3 hter pots :

filled with Muara soil (latosol soil).. A pair of nodulating
and nonnodulatrng 1solrnes A 62-1 and A 622, were
grown in. greenh_ou_se ‘Var. Orba was also used for
companson ' :
Soybean seeds were ‘sown: at the rate of 4 seeds
'per pot and thinned to 2 plants per pot ki days after
sowrng Urca I‘SP and KC1- were, applred at"the rate
of 0.2 g N 0.5 g P,Os and 0.5 B KQO per pot res-
pectrve]y One- hundred g 'of the soil - taken’ from

soybean’ ﬁeld where root nodule developed well were_

added for moeulatron

“Plant samples were taken at stages of 1mtral ﬂowrmg, o
pod filling and harvesting, the date of s,amphng_ being

30, 60 and 71 days after sowing, respectivety, except
for Orba which was harvested 82 days after sowing.
Total nitrOgen was. detennined -by Kjetdahl method.

RESULTS AND DISCUSSION
The soybean p]ants showcd very vrgorous growth

Drsease and insect damage was not observed throughiout

the growtlr penod The growing penod of A 62—1 and
‘A 62-2 was shorter for ll days than Orba

enee bctween A 62 1 and A 62 2 The nodule develop-

' ‘ment was strlt poor at thrs Vs" ge. The number of root

and the contnbutron of the root nodule as a mt, 'gen_

'source was- seemmgly not- srgmfrcant by tlus stage.

At 60 days after sowmg, the number and the werght
of oot nodules of A 62 1S and Orba Wole 115 and 196

and 0. 79 and‘1. 14 glhal] resp ; 't1VeI "‘showmg chfference :
in nodule development

At nas obsenred that the tmre
‘of leaf color detenoratron and defohatron of A 62- 1

‘was ]ater for several days than A 62 2 The werght of
'seeds of A 62—1 waa 40 % hlgher as eompared wrtlr
A 622, reflecting the number of pods per. plant 'l‘lre=

growth characteristics of ‘A 62-1 and A 622 differ
only in their ability to nodulate. A 62-1'showed better

- growth than A 62-2 whrch was consrdered to be affected

by the nodule development o
At 30 days after sowmg, the mtrogen accumulatron'

was almost the same ‘among varieties. - The rapid jn-

- “crease in nitrogen’ accumuiatlon was reeogmzed frorn

30 to 60 days exeept for nonnodulatmg A62- 2

The amount -of - fixed. nrtrogen was estrmated by
subtractmg the amount: of . mtrogen accumulated by
A 622 from that accumulated by A 62 1 at 60 days
after sowrng, the. maxrmum growtll stage. It was esti-
mated 'to be 287 mg N/hr.ll which eorresponded to
43 % of the. total ‘nitrogen accunmlahon by A 62-1.

The nodulatrng and- nonnodulatrng 1solmes have’

been widely wsed for the estimation of nrtrogen ﬁxatton

This method assinnes that nodulating and nonnodulatmg :
isolines remove srmrlar amounts of soil N The ‘root
nodule deyelopment or nitrogen fixation is affect_ed by '
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 environmental conditions and that of nodulating isolines
The. amounts hitherto -
Generally, it may be"_

is more sensitively affected,
reported vary with reseatcher.
concludéd that about two-thirds of the 1utrogen accumu-
lated by soybean plants derives from the- fixation.

The estimated value of 43 % is conmdered o be
rather low. As the causes of thJs seemmgly low value,
the followmgs rnay be pomted ont The amount of
mtrogen ﬁxed by nodulatmg 1solmes depends strongly

_ Data ol' leaf "cﬁemi-é;il”éhn&éiéﬁré useful for'diagnosis :

The second and _the third, fully developed ledves wefe
. colleeted at the ﬂowermg stage

The growth of soybeans. in Muara f“ eld was very.
vagorous That m Pacet field was fanly good however :
the root nodule did” not deve!op at all, Date of leaf
analysns of soybeans grown if the ﬁeld of Hakkaldo'

© Natl. Agr Expt Sta. are added for reference

oit the amount of fertilizer mtrogcn it the soﬂ As
described elsewhele the soil used’ in thxs expenment
contained falrly large amount_ of avadable mtrogen o Bl
which might - have affected the nodule development ]
The growing penod of A 6241 and A 622 was short o
and the: nodule development of A 62:1 was mfermr 1o g_ 500 |~ 60 D AYS
that of Orba. 1t is not sure whether the teopical ehmate o '
was suitable for thelr growth and riodule development. % . I Lo
As the use of noduldtmg and nonnodulatmg isolines ssol- | - ' 7 o
of soybeans is - very much- helpful for the evaluation R . % P 7 ‘
of nitrogen fixation, their screening and breeding fitted T / 20 DAYS
to the trop1cal chmate are needed ‘Further mvestlganon ] / ' o
is necessary A 62—t A 62-2 - OROA
Fig. 1 NITROGEN ACCUMULATION OF SOYBEANS
Table 1. 'Dry matter accumulation in each plant part :
, (gfpot)
Co 30 days _ _ 60 days .
Variety . . ' R
o ‘Leaf Stem Root = Nodule| Leaf - - Stera Pod+Seed Root  Nodule
A621 ['368 348 106 005 [ s595 58 1390 209 079
A622 | 348 304 122 0 - 633 626 1149 214
Orba 2320 - 254 116 - 0.03 1179 9.57 lﬂ.l? 2.57- .1.1;4
An attached table. _Chelnieal eempositi(in of soybean leaves
O P K, : : Ce Mg _Fe Mn . Zn-“. Cu _ Feelilizer(kglha)
% % % . % . % ppm. pom ppm. ppm| N* PO, K,0.

Muara, - A [5820 048 267 138 064 164 28 41 89] 00 60 60
(Var, B | 580 049 . 263135 061 134 23 -_ie 13.5: 5040 60 60"
Oba) - € | 632 045 255 145 065 88 15 35 122 ov60 60 60
_ b 629 047 267 153 059 134 30 M IL7[30430 60 60
Pacet, A | 548 032 267 150 040 230 58 - 46 136 000 60 60
(Var., . B - | 569 035 263 145 039 236 52 52 127 |eot0 60 60
Ofba) ¢ | 591 033 293 133 036 206 96 . 52 129 | 0+60 60 - 60

D | 575 032 298 135 041 208 77 49 122 [30¢30 60 . 60
Sappoio, A | 448 022 238 184 053 184 52 32 32|20 . 200 100
ey B 468 024 240 193 059 184 51 28 3|2 200 100

* : Basic + {op dressing
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14 PERILAKU NITRGGEN PADA TANAH KER!NG .
' (BEHAVIOR OF NiTFIOGEN IN THE SOEL)

A Hldayat * T Fupmoto ** anclM Ismunadp ***

: R{NGKASAN

Pencht;an pendahu]uan mengenzu penlaku mtrogen

pada’ tanah kenng dﬂakukm melalm Tima percobaan :
1). Pupuk: mtregen (hbenkdn dldalam -pipa: ‘pipa
: 'plastnk yang tzmam dllapangan Setelah 10, 20'
© . dan 30 hari diambit contohnya untitk- dttetapkan :

NH4-N dan NOa ‘N dengan cara Conway dengan
pefigekstrak’ larutan’ KC110%.

2. Ui perlmd]an dﬂakukan dengan melmdjkdn. :
" akuades dari berbagal curah hu;an pada tanah"

" yang telah dlpupuk dengan larutan urca dengan_
: berbagm cara, Cdlml‘l hasnl perlmdum d1tetapkan
NH.q. N dan N03 N ’

3). Kecepatan nitnﬁkas; d:tchtl dengan cara mkubasx :
aerobik tanah yang diberi - pupuk nitrogen pada
‘Kadar _ NH4-N dan NO3-N

kelembaban §5 " %."
ditetapkan pada waktu- waktu’ tértentu..
4).  Pola mineralisasi pada 5-jenis tanah’ dlt_ehti dengan

cara . inkubasi aérobik - pada suhu kam’afdengan_

kelembaban -55%.  Kadar NIf;-N .dan NO;-N
fdltetapkan pada waktii waktu tertentu.. -~ |

5). Pengaruh keiembaban terhadap mmerahsam nitro-
- gen diteliti: deng.m cara inkubasi aeroblk tanah,

© dengan perlakuan berbagal tmgkat kelembaban_ B

dan’ suhu Kadar NH4 -N dan NO;-N dltetapkan
pada waktu—waktu tertentu.
Dari- hasil - percobaan dapat dlslmpu]kan hal hal
sebagat berikut: ! .

1): 'Pembenan pupuk urea maupun amomum sulfdt-

- mengmlang ‘dengan cepat’ dari laplsan atas, karena
pencucian “oleh air "hﬁjaﬁ' + Dipérkirakan. pada
~musim penghulan N. Jang dlbenkan akan lenyap
~dalam waktu satu “bulan. - Makm ddld.m pupuk

diaduk dengan tanah, makm besar pula nitrogen .

. anorganik yang tercucu oieh aif ‘hujan. Perbedaan
. janis, tanah dan macam- pupuk membcnkan pcrl-
. laku. mtrogen yang berbeda pula

2).. Nltnﬁkﬁsn ber]angsung satu mmggu setelah pembe-‘-

riah pupuk mtrogen chepatan mtr;ﬁkasn maksi-
- :mal ant'lra mmggu kedua dan ket1ga pada tdmh
: _-An(losol Pacet atau mmggu pertama ddn kedua
pada tanah Latosol Muara : .
3). Jumlah mtrogen orgamk yang dmunerasmasﬂ(an
; berklsar antara 2,1- 13,9 mg N/ 1(}0 B tanah Dan
pada’ tanah tanah yang diteliti tidak ada tanda-.

- tanda demtnﬂhsx

4).:'. 'Proses mtnﬁkas; sangat keml pada kelembaban' N

30 % tetapl dengan makln tinggi kelembaban

' madm dml proses mtr]hka:u berlangsung cepat.
;Kenalkan suhu memngkatkan dan mempercepati
mmarah‘:am

PENDAHULUAN

Pupuk mtmgen yang dnbenkan kedalam tanah tldak
seluruhnya dapat ‘dimanfaatkan oleh tanaman. - Leblh
dari - setengahnya ‘hilang oleh ber‘nagat proses antara-
lain oleh : penguapan men;adl -amonjak (2 ,7) nitrifi kas;,
demtnf;kasx ‘dan tercuci oleh air hujan secara verllkal'
maupun horlzontal (1,3,8). - Proses tersebut diatas
dlpengaruhl oleh bethagal keadaan antata lain  aleh

-s;fat dan ciri- tanah suhu keiembaban tandh mtensxtas
_ dan curah hujan. (1 A4

Pengkajlaﬁ yang lebih- mendasar mengenai penlaku '
mtrogen dalam " proses- tersebut diatas _sangat pentmg'
untuk’ menmgkatkan keefisienan: penggunaan pupuk ‘

mtrogen Iﬂformasx tereebut mamh sangat’ terbatas di’

-Indonesxa Ponehhan ini ada]ah penelitian pendahuluan :

yang bertUJudn untuk memperoieh infornasi mengenai

~ perilaku nitrogen tanah dar nitrogen yang b_eras_al d_an_ B
“pupuk pada berbagai jenis tanah, berbagai kelembaban

dan- htlangnya nitiogen’ oleh berbagax tmgkat curah

) hlian
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" BAHAN DAN CARA

" Pengkajian perilaku mtmgen pada tamh kermg '

dilakukan inclatui lima percobaan _
Percobaan I Penlaku nitrogen dilapang.

Percobaan -ini dilakukan dxladang petani, tanah

Andosol Pacet (Jawa Barat) dan tanah Latoso] Muara

(Jawa Barat) Pipa-pipa plastik dari para]on dlameter'

Scm, pan]ang 20 cm ‘ditanani di lapang _
Seb'mqu masmg masing 5 mi larutan urea dan
amonium- sulfat setara dengan ‘20 mg N diaduk dengan
tanah sed"ﬁam 3 om dari’ permukaan tanah.’
10, 20 dan 30 hari, pipa- plpa ‘texsebut diambil, tanah
dlkeluarkan dari pipa- plp‘z dan dibagl menja(h dua
bagian yakni O - 5 ¢m dan 5 - 10 ¢m. P_ada ‘masing-
. niasing t'd'na.h tersebut dit'et'lpkan"kadar NH,-N dan
NGOy -N dengan cara Conway, dengan pengekstrak
KC1 10 %: '
Percobnan il. Pencucmn mtrogen anorgamk
Untuk mengetahua nitrogen anorgamk yang hilang
oleh p_el_lcuman air .hUJan, dilakikan uji perlindian
dilaboratorium - terhadap tanah Latosol ‘Muara dan
Andosol Pacet. Sebanyak 70 g tanah kering: udara
dimasukkan kedalam tabung 'pérkélasi._ Tanah-tanah
tersebut diberi larutan setara dengan 10 mg N, dengan
"4 rnacam cara .
A, - Disebar dipermukaan tanah setebal 1 o,
B Diaduk dengan setengah volume tanah: -
C. Diaduk dehgah' selumh volumne tanah.
D. - Tidak dibori urea : :
Kadar® air:dat tanah dibuat -sesual - dengan 55 %
kapas_:tas lapang shaksinmm: ‘Setelah 7,10, 12 dan 15
hari dari pemberian urea, tanah ' dilindikan - dengan
akuades setara dengan ‘curah tiujan100, 200, 400 dan
600 mm. - Cairan ditanipuig, kadar NH,-N and NO3-N
dltetapkan dengan cara yang samg. sepertl pada perco-
baan l.” ; i IS '
Percobaan 111, Kecepatan mtnﬁkas:

Dmmbang tanah - kermg udara - dari Latosol Muara '

dai And_osol Pacet, setara 20 g tanah kering oven dida-
lami botol polysfyrol
larutan - urea, amonjum khlorida  dan kalium™ mtrat
setara dengan 25 'mg Nf100 g tanah. Kadar air tatiah
dibuat 'sesuai dengan 55 %’ kapamtas iapang maksimum.
Selanjutnya botol dan tanah dunkubasx peda suhu ‘kamar

(29 '+ 3°0). Setelah 1, 2 dan 4 minggu dari pembenan :

pupuk, kadar NH;-N dan NO3 N dltetapxan dengan cara
© yang sama seperti pada percobaani _

Percobaan [V, Pola mineralisasi nitrogen.

- Padd percobaan ini digunakan 5 jenis tanah yakai :

- botol polystyrol pada suhu kariar.

" Setelah

" Tanah tersebut diaduk déngan.
- dalam - beberapa: hari pada 30°C:

" amonium sulfat dengan urea;

1) Latoso] Muara 2 Podzohk Jasmga, 3) Andosol Pacet
4) Aluvxa] Sukamandl, keempat tanah tetscbut berasal -

* dari Jawa ‘Barat, dan 5) Jakenan dari Jawa: Tengah.
" Ciri kimia - dan fisika tanah - terscbut disajikan ‘pada

Table 1. Sebanya.k '20 g tanah diinkubasi didalam
Kadar air dibuat
55 % kdpasnas Japang inaksimum. Setelah 2 dan 4
minggu; kadar NH4-N"dan: N03 -N dltetapkan dengan

cara seport. pada percaba’m 1.

. Percobaan V. Pangaruh kelembabm terhadap mmerah '

sasi mtrogen :
: Sebanyak 20g. tanah I_atosol Muard, cl1mkuba51 pada
suhu 30°C dengan pellakuan sebagai betikut :
1). Kadar air tanah dibuat setarg dengan kelembabm
30 %, 55 % dan 80 % d'll'l kapasntas lapang makm-_
mun. |
2). Tanpa dan dlben urea sebanyak 200 ppm N
3). Satu per].ikuan setara dengan kelembdban 55 %
- dilakukan juga mkubasx pada suhu 40 c.
_ Setelah 15, 25, 35 dan 45 hari; kadar. NH4-N dan
MO, -N ditetapkan dengan cara separti pada percobaan L.

HASIL DAN PEMBAHASAN .

'I. Perilaku. nitrogen di lapahg"(Gérﬁ'bar 1).

Terdapat perbedaan ‘mineralisasi _antara plot yang
dibeii -‘urea: dengan plot yang dlben amoeniuny’ sulfat. - -
Sepuliit hari setelah perlakuan amonium su]fat jumlah

- N anorganik: _mencapal _21-,8 ‘mg Nf100 g tanah, dan

72 % berada pada lapisan atas, (0-5 cm). Sebanyak 28 %
dari : juniah’ N anorganik adalah NO;-N. Dua puluh
hari setelah perlakuan, N aniorganik “turn’ secara tajam
menjadi 11,3 mg N.° Tiga puluh hari setelah perlakuan,
N anorganik t'inggal 3,2 mg N, berupa NO3-N.

‘Pada plot yang diberi urea, 10 hari setelah perlakuan

“jumlah N.anorganik adalah 19,5 mg N, 71 % berada

pada- lapisan atas. Dua puluh hari- setelah pemberian

. ured,. tum men;adl 8,5 mg N.. Sedangkan pada 30 hasd
tersxsa 2.8 mgN. ‘ :

Didalam tanal’ urea mula ‘mula’ divbah’ oleh enzim
urease. rhénjadi (NH4)2CO3 Proses “ini teljadl hanya
~Ion hldroksﬂ yang

dibentuk karena  proses disosiasi, akan meningkatkan

muatan’’ neoatzp tanah dan’ memngkatkan ‘kapasitas

adsorps& ‘dari tanah. . Fénomena- mlldh yang mungkm _
menyebabkan perbedaan sx_fat mmerahsam antara

Mentirut ‘Smith " (5),

penggunaan kembali - {recovery) mtrogen dari pupuk

urea leblh tinggi danpada amonium - sulfat. - Hal ini

‘mungkin - karena nitrogen ‘anorganik yang hilang dari
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pupuk atonium sulfat leblh 'bESa'r dbfi}iada wrea,.

Pada tanah andosel Pacet, 10 hari setelah pemupukan': '

amonium sulfat, Jumlah N, anorgamk adalqh 18 9 mg N.
Enam puluh persen berada. pada’ laplsan atas. -

puluh han setelah pemupukan, menurun menjadi 3 2.

N(me/100°9)

10 20 30 10 20 130

Bentuk- -

_ -dan ]umlah N anorgamk
NO;- N: ‘adalah 59 % dari ]umiah N anorgamk -Dua

g N, dan 30 han setelah pemupukan ters:sa ] 3 g N

Pada plot yang dlben urea; 10 hari. setelah pemnpu- _
kan terdapat 14,3 mg/N. Bentuk N03 N sebesar 76'%
Setelah 20 han memmm
secara tajam BT

B (TR T R [ 0

0 20130 (har)
AMONIUM SULFAT .. UREA~ AMONIUM SUL!‘AT UREA -
. k . _V B v - !
e LATOSOL MUARA: ANDOSOL ‘PACET -
. 5"‘ 10em

N(mg/100g)

ol .

40 20 30 10
AMONIUM SULFAT
Ty

26" 30

LATOSOL MUARA
Gamher 1

Andosol Paoet

1L Pencucuan Nxtrogen anorgamk (Gambar 2)

N anorgamk yang hﬂamg ‘oleh - pcncuman dlhltung
dari pengurangan N: anorgamk yang tercuc: dati tabing
yang -diberi - N dengan N anorganik yang tcrcum dari
tabung tanpa diberi N. T

N anorgamk yaﬂg tercum berbeda menurut cara'

pembenan,urea._ .Pada _tauah E_An_do_sol Pace_t, penct_:cxan

sampai 400 mm pada perlakuan urea dengari cara disebar
i permukaan, N anorganik’ yang hilang relatif sangat -

kecil. * Tetapi pada perlakuan Elcnéan cara diaduk kese-
luruh laplsan tangh, N anorgamk yang hllang mencapm
4,3 mg N pada curah hujan 200 thm:  Berarti 40 % dari

UREA
A

W0 20 -307 1020 30 (hen)
AMONIUM SULFAT . UREA
%, ~ J

ANDOSOL PACI:T

Panlaku mtrogan pada kdodaan iapng d|tanah Lotosol Muara dan .

pupuk yang dlbenkan tercuc: oIeh curah hujan 200 mimn.

~ Kemudian najk secara bertahap hmgga mcncapal 53

mg N pada 600. mm, Berartl 50.% dan pupuk yang
drbenkdn hllang ‘tercuci oleh’ 400 mm curgh, hujan.
Pada tanah Latosol Muara, perbedaan antar perlakuan':

“lobik kecil dlbandmgkan dengan tanah Andosol Pacet.

Pada ‘tanah. Latosol Muara jumlab anorgnik yang tercuc:l"
* pada 600.mm, 6.8 mg N pada ‘perlakuan dengan cara

;V*-dladuk keseluruh tanah. Pada perlakuan disehar chper
" mukaan dan d1aduk dengan setengah volume tanah )

sama-besarnya yakni 5,8 mg N. Hat ini menunjukkan B

- 1=()5' .



'bahwa iebin dan separuh pupuk urea yang dlb&l‘lkal‘l

'pada -tanah’ Latosol - Muara fercuci oleh ‘curah. hujin -
1400 mm. Dan: dengan makm dalam atau makin besar'_

volume. tanah -yang. diaduk dengan pupuk usea, makin
besar pula ureayang tercuci oleh air hu]an

- Percobaan ini sesuai dengan péryataan | Wetselaar'

(1962}, bahwa . pergerakan NO3-N berkorelasi tmggl
dengan ]um!ah curgh ht}jan

-musin panas.

«dlbenamkan - kelapisan - yang lebih . dalam - (1ap1san
Teduksi).
‘urea: cepat  terikat- oleh fiat tanah dan tldd.k sempat
terck31da31 men]adi bentuk mtrat yang mudah terbawa

“Tetapi pada tanah kering;.urea yang diaduk dan

dlbenamkan kelapisan - lebih: dalam akan mempewepaf

nitrifikasi dan_dengan makin ‘tinggi gurah hujan makin
banyak nitrat yang terbawa oleh air hujan.

750 S
ANDOSOL PACET

ol /

2.5\ / /
o

A___"_____...._-'——AC

0—4——'“—_—‘" B

N (mg) '

- LATOSOL MUARA A C.
. B
5.0t "
. o _ /b .
>3 R ey ' R
Sosk '/ e
= . e | L
. A/ o S
0 100, 2_00 o 400 SOOmfr_}
* Gambar 2, Pengamh berbaga: curah hu]an terhadap

p-encuclan nltrogan anorgamk

A “Uea: drsebar pada permukaan tanah sezebal 1 éin .

. B U_rea dnaduk dengan’ setengah volume tanah . - -
c. '__Urea d,iad__uk dengan seluruh yolume tanah

Menumt Padre (1977},
_ pupuk. amonium : yang dlbenkan pada. tanah * kering
 dinitrifikasi secara -cepat, dan: proges ini bellangsung'
lebih cepat pada musin penghujan dibandmgkan dengan'
Untuk mengurangi kehilangan nitrogen.
- pada  tanah - sawah,’ urea- diaduk déngan. tanah dan-

~Sehingga -amonium yang. dihasitkan oleh _minggy kedua.”

| lmkgungannya

II Kecepatan mtnﬁkas; (Gambm 3. _
Proses mtnﬁkas1 “dimulat- pada’ mmggu pertama

setelah pemupukan ' T}srdapat perbedaan kccepatan'

mtnﬁkas:, ‘pada’ kedua Jems tanah dan pupuk mtrogen '
Pada tanah - Andoso} Pacet niitrifikasi. bellzmgsnng-

_' cepat pada mmggu kedua sampal mmggu keempat_

I’upuk urca mtnﬁkasx Ieb1h “cepat danpada pupuk _
amoniam khionda “Pada’ mmggu keempat setengah '
dari NH4CI yang dtbenkan berubah menjadi N03

sedangkan amonium darz ‘wrea hampxr seluruhnya

- berubah menjach NO3

Pada tanah Latosol Muara, mtnfikas; leb1h cepat'

_'dlbandmgkan dengan tanah Andosol Pacct Nltr;ﬁkas;

berlangsung cepat sejak pupuk dlbenkan sampai dengan
Perbedaan mtm“ kasi kedua pupuk:
tersebut leblh kel dlbandmgkan dengan pada tanah
Andosol Pacet Pemberian” pupuk KN03 d1maksudkan

' untuk mengetahm kehﬁangan mtrogen oleh: proses

demtnﬁkam

Temayata NO3-N pada tanah Lotosol Muara’ tldak ,
berkurang; bahkan ‘sedikit memngkdt Pada tanah
Andosol Pacet, NO;- N sedikit menurun sampai minggu -
kedua, kemudian naik lagl “Hal ini menunjukkan bahwa '
pupuk ‘ nitrogen yang diberikan pada kedua tanah

teisebut tidak denitrifi ka81

v, Pola mmerahsasxmtmgen (Gambar 4).

' Terdapat perbedaan po]a mmerahsas; dzantara hma .
jems tanah Pada- ta.nah Pod:rohk Jasmga nitrifikasi
hamplr mendekatz nol sedangkan pembentukan Nl‘]q -N
_]auh leb]h tmggl dlbandmgkan dengan {anah yang
lamnya yakm ‘89 mg N pada rmnggu pertama, dan
pada mmggu ke 4 mencapa; 14,8 mg N.

Pada tanah kemlg, NH4 N yang berasal dan tanah
maupun pupuk mtrogen dtokmdam men]adl NO,-N.
aleh bakteri pengokmd amomum dan selanjutnya diubah
menjadi NO; N oleh bakten pengok31d nitrit.

Keglatan _]azad renik ind sangat peka terhadap kondisi
Dlduga ‘populasi dan_ kegiatan jazat.
remk inj sangat tertekan pada tanah Podzolik Jasinga.
Pada tanah inj,’ pemmbunan NI—L;-N mungkln akibat
dari rendahnya msbah C/N. Penehtlan Sahrawat (1978)
mendapatkan hubungan negatlp ya.ng sangat nyata
antara ‘nisbah ‘C/N dengan NH.; o yang chlepaskan

Pembentukan mtrogen anorgamk yang terendah
terdapat pada tanah Planosol Jakenan Jum!ah amomum' :

*'naik ‘secara lambat denu[uan ]uga NOs—N nya relatip
sangat kecﬂ sampm pada mmggu kedua Pady., minggu
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_ Tabla 1, Cirl Kivia dan Eisika Lima Jenis Tanah Untuk Peralitian

R ) B

Jenis dan asal tinah

Latosol_“ Podzolik - Andosol - Aluvial  Planosol

 : “Muara ., . fasinga

..............

- Pacet | Sukamandi Jakonan,

% Pasit

% Debu -
s o 14,7

%Liat

pli-H, 0
(1:2,5)

D %L
%N

C/N
P-Bray [I'ppm

Cofe e ledei s o Jawa Barat

7,1 .. 160
34 13

594 563 488 -

0,5
876

028. . 003 o
646 . 323 609

iy

4.5

124

0,64

T30

AT

010

64

156
80,0

570

JawaTéngah =~

032
008
'.;4.!.0 ..
-_:732’0

130

‘N(mg/100g) -

: N_(’_nﬁ/_i bo_g_)

1/

™
(=]

)

U %)

©ANDOSOL P

o

16,1

ACET

10,5

Lammant Nos ‘"}.‘i )
- Oo—G NH,~N.

1 L

" LATOSOL MUARA

. o — "
. .

' \o o_.;.?. -

o

I

:9:.

0

2
Urea

-
© NH, Cl-

BN 2

CKNO, <. iTanpaN

4

2 .

4 (minggu)

Gumbar 3... Perubahan jumlah NH, -N dan NO, -N pada tanah Latosol Muara
- -dan Andosol Pacet ) ' : . '
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* PADZOLIK JASINGA

Q o
T2 4
1or
PLANOSOL JAKENAN -
5

N (mg/100g soil)

I
i

ANDOSOL PACET
/o
5f O B
i/.-‘-‘ /
0 S it i '
1 2 - 4
Mmggu

e NH,-N
© 6—0 NO,~N

101
| ALUVIAL SUKAMANDI®
5r L. . .
‘?/ ) .
0..—'—-—-",-*“*'0‘;“'——‘——__J
- S ——e—— O
|1 o= :
10 -/ :
 LATOSOL MUARA
sl
- 1
oL :/' -
' 2 4
Minggu

Gambar 4, Pola mineralisasi mtrogan dari inma janis tanah pada kaadaan

inkubasi aerobik

ke 4 j\'mﬂﬁh N anorganik hanya mencapai 2,5 mg N.

Pada tangh “Andosol Pacet, jumlah N anorganik
mencapai lebih - dan 5 mg N, pada 1mnggu pertama
setelah 1tu naik mencapau 9,7 mg N pada minggu ke

4. Pada tanah Aluvial S_ul_(amandx, pembentukan N

anmganik'rclaﬁ'p rendah. Pada mingpu pertama hanya

mencapm 32 mg N, dan pada minggu ke 4 hanya

mencapai 5,5 mg N. Jumlah N’ anorganik tertinggi
terdapat pada ‘tatiah Muara dan proses nitrifikasi
berlangsung sangat cepat. Jumlah N anorgamk mencapai
12,0' mg N pada minggu pertama -dan ]umldh NH,-N
dan NO;-N mencapa: 16,8 mg N pada minggyu ke 4,

' Pengaruh kelembaban

. nitrogen (Tabel 2 dan 3). :
Pemngkatan kelembaban menurunkan kadar NH4-N
tanah, tetapi- Kadar_ NH4-N

' teihadap " mineralisasi

menalkkan NO;-N

menurun dari 2,5 mg N menjagil 1,3 mg N, sedangkan -

Tahla 2, Pangarub Ba_rbagai Kelembaban Torhadap Konsantrasi

-NH{—N Tanah Pada Kondisi Inkubasi Aerobik 30°C.

Lama Inkubasi Kelembaban (% bobot)

“(hari) 30% 55% . B0%  55%pada 40°C
mg N]lDD g tanah
_ N=0
15 25 06 1, 12
25 36 31 21 4%
35 1.2 1,0 0,7 1,0
45 2,8 1,0 1,3 0.9
Purata 25 L7 1Ly 1.8
N =.2'00 ppm
15 19 L 70 57 8,2
25 19,1 - 47 31 35
35 149 10 07 i
45 ‘18,8 1,0 0.9 15
Purata 180 34 2,6 36
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':h Berbagai Kalembaban Terhadap Konsentmm
anah Padn Kondrsi |nkubas| Aeroblk 30 C.

Jamainkubasi . : }'(e]eml.mbmi''("%_;b'obat):‘= '

(hard) 30% - SS% U 80% SS%pada40°
' mg N/100 g tanah’
N=0 _

TS 1842 q0n s
2 39 11 136 100
35 57 15 94 9,9
R A X TN VRN ( P

. Purata 3765 74 93
‘ S N= 200ppm- . _—

15 26 32 99 159°
2% 30 . sy owp o aan
3. 59 348 - 253 266 -
A4S A 196 29 254
Puata .39 157 . 203 - 250

NO3 N menmgkat dan 37 mg N menjadr ?4 mg N..
Kenal.kan subu cenderung menarkkan kadar NH4-N'
maupun NO;.;-N Hasd percobaan ini' sesuai dengan
' penehhan Sahrawat’ (1978) S :
Pada kelembaban 30 % urea yang drbenkan trdak_
nitrifikasi. Tetapr pada kelembaban 55 %,- urea yang.

diberikan diubah’ menjadl NG, -N dan kecepatan mtnﬁ-- :

kasi “naik tajam ‘setelah mkubasr 25 hari, yakru dari
5,1 mg N menjadr 34,8 g N. Pada kelembaban 80 %
kecepatan ‘nitrifikasi nark tajam sejak 1nkubasr is
hari, yankm dari 9,9 mg N menjadi 23,0 mg N.
Setehh mkubam 35 hari, kadar N03 -N mulaa menurun,
Hal 1m menunjukkan awal dari proses demtnﬁkam
relatip leblh tinggi. :

Hasil percobaan m: konsrsten dengan yang dltelltl'_'
olch Sahrawat (1980) bahwa mmerahsasr “nitrogen
drpercepat dengan penggenangan dan pengermgan
Penggenangan dalan hal . ini berarti penmgkatan ‘kadar
air.  Beberapa pem]rtx lam Juga berpendapat bahwa
pembasahan dan pengermgan tanah .akan memacu
dekomp051s1 bahan organik.

KES{MPULAN

- ;:-dalam waktu satu bulan

Makm dalam pupuk‘{'
dladuk dengan tanah makin besar pula mtrogeu'_

é=_-,,anorgamk yang: tercucl oleh air hujan.. Perbedaan'

R Jems tanah ‘dan. macam pupuk membenkan perr Lo
laku mtrogen yang berbeda puia ' i
' Nrtnﬁkasr
,pembenan pupuk mtrogen

2,

satu rmnggusetelah :
Kecepatan nitrifikasi

maksrmal mtara mmggu kedua dan ketlga pada ;

berlangsung

f.tanah Andosol Pacet ataw minggu pertalm dan

kedua pada tanah Latosol Muara S

z‘g'jJumlah mtrogcn orgamk yang drmmerasmasrkan
: berkrsar antara 2,1 -

B _Dan pada tana.h tanah yang drtehtr trdak ada. L
.";'Vtanda tanda demtnf kasr L
"Proses mtnfikasr sangat kecrl pada kclembaban
- 30 %, tetapl dengan makm tinggi kelembaban

13,9 ‘mg NIIOO g tanah

' B makm dml proses mtnﬁkam berlangsung capat

'Kenaﬂcan suhu memngkatkau dan mempercepat
_ mjnerahsasr

DAFTAR PUSTAKA

'Padre BC Jr andl Watanabe 1977 Inorgamc_ :
,'mtrogen movement in- troprcal soils.

Paper'

- '_presented at IRRI Saturday semmar, Oct 1,

Darl hasrl percobaan dapat drsrmpu}kan ‘hal- hal. '.

sebagai berikut: _ R he
1. Pemberlan pupuk urea maupun amoauum sulfat

‘menghilang dengan cepat dari laprsan atas, karena

" Diperkirakan pada
- musim’ penghujan N jang diberikan akan lenyap

pencucian oleh air hujan.-
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' 'Pumshothaman V
 NH,N Toss from urea apphed 1o Malaysran soils.
:_MARDI Res Bu]l 3 2 (46 53) o

225-230..
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Saturday semmar, Ianuary, I4 1978

1977

and KT Joseph 19'75=:

Sahrawat K.L. 1980 Sm] and fertdrzer mtregen' :
transformations - under altcr_nate “flooding " and-
drying moisture ' regimes.  Plant and soil, 55,

1978, - Nitro‘geﬁ trans-
Paper presented at IRR]

Smlth cl. and PM Chalk 1980 Compdnsou
of the efﬁcrency of urea, aquaeous ammoma_

: - and ammomum sulphate as ‘N fcrtrhzc,rs Plant
- and Soil 55 33 337

T. Fu]tmoto,A Hrdayat andM Ismuned]r 1981 '

:Behavmr ‘of mtrogen in lhe soil. Paper presented _
“at‘Central “Research and Developmcnt Institute
“for’ Food Crop, March 23 1981 (unpnbhshed) .

Volk, G.M. " 1959. Yq_latrle.- _Ios_s-o_f: ammonia

_- following surface_ applica:tiod of urea to turf or
bare soils. Agron;_] .+ 51:746.749.
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15 PENGARUH PENEMPATAN UREA TERHADAP PERILAKU NITROGEN
; PADA LAHAN KERING LATOSOL MUARA :

iNFLUENCE OF UREA APPLICATION ON: THE BEHAVIOR OF NiTROGEN IN THE
! LATOSOL AT THE MUARA EXPERIMENT STATION

A H:dayat* M me,’_“ T Fnjlmoto **_ andM Ismunad,ll,ﬂ* R

RlNGKASAN

Pengaruh penempatan urea tcrhddap penlaku N pada
lahan kenng Latosol Muara yang bcrkenaan dengan

produkm “bahan' kermg Jagung Vantas Arjuna dltehti
melahu 3 percobaan '

D

Percobadn pot d1 rumah kaca,‘

dengan” oara a) dmebar chpermukaan, b

dengan kedalam ' 3- 4 ‘cm dlbawah b]jl,'c) dladuk
: dengan tanah dengan kedalaman 07 cmy dan
_ d) kedaldman :0-14 cm, e) dladuk d; sekltar akar
_tumbuh dengan ukuran luas ]00 cm dengan
.erdalaman ’i cm, Dua tanaman Jagung Vantas
' Setelah 25, 35 -
dan 45 han tanaman dlambﬂ beserta dkarnya,,

Ar_]una ditanam setjap pot nya.

. dibersmkan . dltlmbang bobot kenngnya dan

7).

3

dianalisa kadar mtrogennya dengan cara destrukm

“basah Kyeldahl Tanah bekas pertanaman dxambﬂ
dan dianalisa NH4 N dan NO;., N pada keda}aman-

0-7.dan 7:14. o, deﬂgan cara CONWAY
Pengaruh. kelembaban terhadap mmerahsam N

diteliti dbngan cara mkubasr aeroblk tanah, dengan
periakuan berbagai tmgkat kelemb'lban dan suhu _
Kadar NI—L. —N dan’ NOa‘N d)tetapkan pada waktu '

waktu tertentu, dengan cara CONWAY

Uji per]mdian dilakukan dengan melmdlkan. .
akuades dari berbaga1 curah hujan pada t tanah yang' :
) telah dlpupuk_ dengan larutan urea dengan berbagal
cata ‘pemupukan, “Cajran hasil’ pEIll!_ldIal_l ditetap-
© kan' NH,-N dan' NO, N dengan cara CONWAY. '

_penempatan urea . berpengaruh nyata'’
_kcrmg tanaman I

menggunakan '
' _S kg tanah kermg dengan pe 1 upukan TSP clan
- 7K masmg mdsmg 1 g Sedangkan Utea dlbenkan'

Dan hasﬂ percobaan dapat dlsunpulkan b-\hwa c'm h
rhadap bobot

' pupuk semra ditugél menyebabkan tingginya kddﬂl‘
. _.N anorgamk dlsekltar ak d {1 men. perkembau
E gan akar pada umur muda Hali babkan renda B

hnya penyerapzm N dan eﬁsnenm pember n N : E
Pada lapisan atas (0 7 cm), bentuk NO3-N,cenderUng '

alikny" ; ‘ .
Makm dalam pupuk urea dlachik tanah makm besar’

o pula N-anorgamk yang tercucx oieh alr hu;an Perbcda'm -

yang berbeda pula

Pemngkatan kelembaban menurunkan kadar NH.;-N* _'

.- dan menmkkan kadar NOa-N Kenalkkan suhu mening-

Katkan dan mempelcepat mmerahsasx N Proses niteifi-
kasi: sangat kecnl ‘pada: keIembaban 30 % tetapl dengan

© makin tmggl kelembaban makm dlm proses nitrifikasi :
berlangsung cepat. '

) PENDAHULUAN

Pupuk nitrogen yang dlberlkan kedaiam tanah tldak_
seluruhnya’ dapat dlmanfaatkan oleh tanaman Lebih
dari setengahnya hﬂang ‘oleh berbagal proses - antara _
lain oleh penguapan men]adl amomak (2, 7), mtnﬁkasx :
demtnﬁkam dan tercuct oleh air hujan’ secara vertlka]

. naupun’ honzontal (13 8)

Berbagal cara pemupukan péda tanaman jagung telah__-'

* diusahakan untuk menmgkatkan hasil " dan” &fisionsi

Pt_am_up_ukan Antata lam ciengan -cara chtugal (spot.

ok

Lk
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'apblic’at.i'on'), diiarik 'pada *'si'si” fenamah ’(sidé'dri:aésing)
disebar. pada permukaan tanah setelah tanam “dan’ dladuk :

dengan tanah sebehum membuat larikan. -

; Tetapi’ informam mengenm penlaku Nanorgamk-_
_yang berhubungan dengan tmgkat ketersediaan N
dari: berbagal cara : pemupu an'tersebut masm sangat' :
Pengkapan yang “Tebil’ men(hsar mengenat

: terbatas
penlaku N- anc.rgamk dari berb1ga:. cara - pemupukan

perupukan Nitroger, -

Penelitian ini bertuluan untuk mcmperoleh mformasa
mengen.n perllaku Nanorgamk tanah’ pada berbaga]‘
tara pemupukan, pengaruhnya terhadap penyerapan
N oleh tanaman dan tingkat " pencuman oleh berbagal"-

curah” hujan Pengaruh penngkatan suhu- dan . kelem

babcm terhadap penlaku Nj juga dipelajar:

BAHAN DAN METODA

_ Penelman dﬂ'lkukan dan bulan Juh 1980 sampm_
'dengan Desember 1980 di Kamar kaca dan laboratonum'

_Kclompok FISIOIOgl Balal Penehtlan Tanaman Pangan

-'Bogor Tamh yang dxgunakan adalah tanah Latosol '
Coklat kemerahan Muara, dla.l‘ﬂbll dari. kedalaman'
Sifat kimia’ dan t&nah temebut drsajzkan:

020 cm.
'pada Tabe} 1.

. Tahel 1. Cm Knmla dan Flslka ‘I"anah Latnsol Mua!a
© . dan Andosol Panat :

Cm IR PR La'tosol Muara | Andosol Pacet L

Tekstur _ . . ' . S

% Pasit 17,1 - 0,5

% Debu S ¥ 87,6
_%Llat . o 175 . 11,9
PHH,0 (1:2,5) 594 4,88
Y R VT 0,67

BN T . 028 o0
. CfN o 6,5 . I 5 B

P-Bray Il(pme) R T 10

Percobaan d1 Rumah Kaca S

Delapan ‘kilogram'tanah kermg udara dlmasukkan ke

dalany pot-pot dengan ukuran 1!2000 are dan diberi puk-

- puk TSP dan ZK sebanyak masingmasing 1 gram. Urea_
dlberskan masmg-masmg sebanyak 2 gram dengan cara

sebagm berikut ;
__A. "Disebar di permukaan :

- B. Ditugal dengan’ kedalaman 34 cm, dlbawah blj},:-.; -

CoC. Diaduk dengan tanah dengan kedalaman 0.7 cm.

D,  Diaduk dengan tanah: dengan kedalaman 0-14 ¢m.

: ;___:kemudian dlslapkan dua: tanaman
,‘_-__lepakal adalah rancangan acak kelompok dengan empat
' ulangan dan tiga ulangan tambahan untuk pengambllan

. contoh
-~ tersebut sangat. penting untuk’ memngkatkan efisiensi

_kebun percobaan’ Muara

: E, Diaduk di‘seki}ia:r tempat tumbuh tanaman ileng:iﬂ

dkuran, fhas” 100 em?; dengan kedaiaman 7 oM. .
Tanpa ch‘oen rea. s i '

Empat bljl jagung vanetas Aguna d1tanam semmggu‘ :
Rancangan yang -

Setelah berumur 2‘3 35 dan 45 han sete]ah tanam,'.‘.

tanamar dlpotong pada pangkal akar dlkermgkan pada
~60°C dan ditetapkan; bobot:kering dari kadar mtrogen-'

nya dengan cara’ destrukm baSall Kyeldahl o

pengamb]l contoh tanah, “dan dlpnsahkan berdasarkan

-_kedalam 07_ cm dan - 14 cm, kecuah perlakudn D"
dan F,
-kedua baglan tanah tersebut dcngan cara CONWAY
' dengan lamtan pengekstrakKCl 10% o

Kadar NH.;-N dan N03 N dltetapkan dari

Uji inkubasi aerobﬂ(

Po!a mmerahsaSL danpada mtrogen tanah dlpela_]aﬁ

.melaluz uji inkubasi acrobik. Sébanyak 20, 0 gram tanah

dnnkubasﬂcan di dalam’ mkubator pada suhu 30 C ;

dengan perlakuan sebagai berikut :

I, Kadag air- tanah dlbuat setara dengan ke]embaban '
30 % 55 % dan 80 % dan kapasﬂas lapang
' maksunum Lo

2. Tanpa diberi urea dan dengan pemberian urea

: ',dengan dos:s 200° ppm N.- .

3. - Untuk perlakuan ‘setara dengan kelembaban SS %
: 'dllakukan jllgd ‘inkubasi pada sithu 40°C. "
- Setelah 15, 25, 35 dan 45 han kadar NH4 N dan

- NO,-N -~ ditetapkan’ dengan cara CONWAY dengan
lanitan pengekstrak KCI 0%

U]l per]mchan o

Untuk mengetahui 3umlah mtrogen :morgamk yang

-"hnlang karena _pencucian . oleh- air; hu;an, dﬂakukan uji.

perlmdjan Sebanyak 700" g tanah kenng udara dar

‘dan’ Pacet dimasukkan ke

dalam ]abu perlmdmn Tanah tanah tersebm dlben

_ larutan urea dengan d031s 10 mg N, dengan cara sebagal.

' benkut ‘ sy
KodgA.___ .Dibe'rik_gn' pada _p_ermtlka__an __s_etebal f om.
Kode B.' * Diaduk: dengan setengah volume . tanazh di-

dalam labu dari lapisan yang teratas. -
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_Koch Diaduk dengan seluruh vulume tanah di
dalamlabu N S el
Kode E.. - Tidak dlben Urca. S

tanah . tersebut d1!md1kan dengan akuades dengan ]umlah
setara dengan curah hujan 100,200, 400 dan ‘600 ‘mm.
" Cairan:: hasil® perlmchan dltampung dan dltetapkan

kddﬂl‘ NH4N dan: NO,;-N- ditetapkan dengan cara -
CONWAY dengan pelarutan pengekstrak KCL 10 %

o HASIL DAN PEMBAHASAN
Bobot Kenng T anaman dan Akar

'_ Data bobot kenng tanaiman (batang + daun) dan
‘akar (hsa]lkan pada 'I‘able 2 dan’ 3 Dan tabel tersebut

Kadar air- dari tanah~tanah tersobut dntetapkan'. :
sesual dengan 55 %: kapasntas lapang maksmmm Pada '
7,10, A2 dan:i 15 hai’ setelah. pemberlan Ureid; tanah- _

-;berpengaruh nyata hanya pdd _

* tanam, Pada’35.dan 45 hari’ setelah tanarn penempatanf_.
urea tldak be:pengamh terhadap bobot kenng tanaman

: dan akar

patan urea berpengaruh nyata teiliadap bobot kermg -
'jtanaman pada awal pertumbuhan sampal umur 25 han- v

bobot kermg akar-.
mur 25 hari setelah .

setelah tanam, sedaugkan terhad P

‘Hal’ ini: dtsebabk.m karena pada umur 35

- harl setelah tanam; dan selan_]utny'l akar tanaman telah
-dapat menggunakan seluruh N yahg tercucz dan bemda"_ '
- O dasar pot Pengamatan wsual terhadap perkembangan
':akar menunjukkan bahwa pada umur ‘25 hari setelah
: _:tanam,,él) % -akar. tanaman berada p'lda kedaiam'm

--10 om, sedangkan pada umur 35 han setelah tanam'

' akar mencapal dasar pot,. sehmgga dapat menyerap Lo

seluruh N yang tercum dari lapisan . atas Pada kondm

o ch lapang unsur hara dapat terbawa air ke luar pctakan

'Table 2. Pangaruh Penempalan Fupuk Urea Terhadap Bobot Ksrmg Batang ’
dan daun tanaman Jagung vaﬂetas Arjuna pada bebempa Fase, _
Semua perlakuan dnpuqu dengan TSP dan 2K masing-masing 1 gram.

CHado V_'_i'Perl:iki;‘a_ﬁ'..:‘._":

setelah — —
tanaman .~ A ) B C )3 [- F
e gmmti.appot'_._:" . . T
15 0 123 ab 0934 097¢d  133a  119abc 1.03bed
25 1043 43a . 804b  1022ab ..9_.1.0'ab  gs4ab 107
35 20722 25272 2765a 28.42 a :_26.5_-0'5: 12080 b
6t 62604, 61074 7 5840a  42.83b

45 ___'61;54';1 _

64.23a.

1).) Angka rata—rata d'u-l 4 ulangan

2). Angka~angka yang dnkut: huruf yéng satiia ’udak berbeda nyata pada tamf ] :

0 05 menumt DMRT '

" Tabls 3. PSn'garﬁh Penempaten Urea terhadép bobot kering akar tanaman Jagung
Vanatas Anuna Pada Babarapa 1asa Samua pariakuan dspupuk dangan
TSP dan ZK masmg masmg 1 gfam : s

CHai . Peﬂaku;ﬁ'__ -.
setelah _ - Ea T
tmam, A B C D . E < F:

. - .gﬁ_}.mtia.ﬁpot. = T -

is o02ta 0174 023a | 025a 0384 019a
25 1M 'i.i_i'a&:n 2024 14Tabo. 124 abe ‘..1'50(.’_““'. .'
357 GBba  705h  696a  80la. 6764  682a.
45 - 1!'3.50:a:' _._.III.ISOa 1.2.05_:1 9.90a  11.12a .~ 680D

: : _l} Angka rata-rata dan 4 ulangan

2).:'Angka yang diikuti oleh humf yang sama t:dak bcrbeda nyata pada taraf .

0.05 menumt DMRT
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.. pencucian hara dmnggap tlka ada. R

mAupUT merembes ke laplsan tanah yang lebih dalam :

. -sehingga tidak terjangkau. oleh perakaran Keadaan ini
_tldak tenad; pada: percobdan -pot. Oleh karenanya

Pengaruh yang - menonjol dan penempatan ‘urea

telhadap bobot kering tanaman pada’ umur 15 dan 25

han setelah tanam_terdapat pada perlakuan ‘Al B, C
. dan D, Pada perlakuan B, 2 gram urea dibetikan secara
terkumpu‘i pada kedalaiman 5'cm; menyebabkan tekan'm
- térhadap perkembang'm tanaman.”

U ya. konsentram N anorgamk pada daerah sekltar akar,
yakni: mencapal 3000 ppm N Percobaan pengaruh
. dosis : urea- yang. tmggl tel‘hdd.ip perkembangan akar

‘tanaman . (Hasil. penehtlan l"ujlmoto, T 1981 tldak__

| dipublikasikan)} ‘menunjukkan biahwa konsentrasi 2300
ppm N telah menyebabkan kerusakkan akar Bobot

' '_stattstxk tidak belbeda nyata
- Bobot: kexing- t'ma- ' '3“3a.:Pad,a.b‘?b°t. kn_a_nng a_kar.
-~ siiaii “dan akar -pada’ perlakuan’ B pada 15 dan 25 han.

‘setelah- tanam pahng réndali. Hal ini akibat dan tmggm—-

_ kermg tanaman pada pe-,rlakuan B sampal 35 harl setelah e
' tanam labih rendsh’ dari per}akuan Jainnya.
- pada umur 45 hari ‘setelah’ tanam bobot kering tanaman
: pada perlakuan B menempau urutan ke dua

Tetapl

" Hal lipi karena akar tanaman A C dan -D secara

'.'keselumhan berpengaruh baJk terhadap ‘bobot kering

tanaman glka dlbandmgkfm dengan perlakuan B,"E
dan- F, waiaupun pada 35 hari setelah. tanam' sécara
Uritan ini tergambar :

=?enyerapan dan ef s:en31 N

Data penyerapzm ddll eﬁs1en31 penggunaan pupuk '

N disajikan pada Tabel 4.dan 5.’ Pada umur 15 hst.,

_ penyerapan N yang tertinggi terdapat pada porlakuan
b, berikutniya pada perlakuan A dan E dan yang pahng
tendah terdapat pada perlakuan B dan C

’ Tabie 4. Pengaruh panampatan urea terhadap jum!ah Nnrogtm yahg dissrap

tanaman Jagung varistas Arjuna pada heberapa waktn pangambnlan
contuh {mg N) )

Hard - -

Perlakuan .Ra'ta- '

setelalt T ©orata
o tanam. AL B." c - D E

STRRRRRVY. 24 21 207 0 134 102

2% 1570 0 1000 44r 1306 1001 1284

35 0 4740 8827 SO6S  ASGA 4260 4551

45 5489 5459 7092 628.7 .

667.7

N7

1) Angka torsebut di atas didapat setelah dikurangi dengan control. ..

. ,m,ie 5 -Pengaruh ﬁemmﬁa{an urea tei'hadap aﬂst'enslrpdmber'ian Nitrdge’n '

tanaman Jagung varistas Arjuna pada berbagal waktu pangambllan
Contoh, - ; o

Hari

Perfakua;i
setelah i
tanam. A B C D E
................... et
25 171 12.0 15.7 14.2 10.9
3. 515 416 52,1 524 4633
_ 4'5 ©59.7 73.7 594 714 73.0

" 1), Bfisiensi = Mg M yang diserap

- mg M yang dlserap pacla : ’ _
pex]akuan tanpa pembenan :
Urea :

e x0

pada masmg masing Qeﬂakuan

114
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qd'dah pcrlakuan A C dan D yang rendah penycrapan '

N terdapat pada perlakuan B dan B Tetapl padq ity -

45 hst., terjadl penurunan kecepatan penyerapan-

per!al{uan B dan E jii’éfr
kkan bahwa pada awal pertumbuhan penyerapan N
pada- perlakuan B dan E terhambat karena perkem-'_
bangan’ akar tertekan aklbat dari- Konsentrasi N-anorga-
nik yanb tmgg1
tersebut menurun pelakaran mul'n berkembang dan
telah. mencapai dasar -pot, sehmgga penyerapan haraf-'
khususnya mtrogen menmgkat melebihi perlakuan A '
C d'm D. ' '
Gfisiensi pada 15 han setelah ‘tanam t:dak dﬁutung'
karena: banyaknya N yang dlserap lebih kccﬁ darl__S_() mg

N; sangat kecil bila dibaﬁdingkan dengan N yang diberi-* '

kan (920 mg N). Sedangkan dan ]umlah tersebut dl.
atas, tcrdapat N yang berasal dan biji (b1b1t)

Daii data tersebut di atas dapat dikerukakan bahwa
pada awal pertumbuhan, perlakuan A;C dan D memben-'
kan efisiensi penyerapan yand refafil tinggi, sedangkan

yang relatif rendahter(lapat pada perlakuan B dan E.
Tetapi pada fase’ benkutnya eﬁswmn N-pada: perlakuan
Bdan’ E naik melampau: perlakaan A dan C.. R

Kedaan | i tenturiya” _aka_n berbeda jika pe_rl_ak_uan

- Tabel 6.

_ _telcum
nitrogen -pada . perlakuan- A dan. C, sedaugkan pada L
cningk'lt ‘Hal 1m menunju-.__.' _

Tetapl setelah konscntras; N—anorgamk L pje_r"

: Jumlah N-anorgamk di datam tanah menurun deugan

"-.ml dladakan ds lapang, sebab sete]an satu bulan uleai -

f\d ",,kf:adaan di: Iapang, akan habls' :
Scdangkan pada percob'tan pot kehjhngan :
N oleh. pencucian !nmplr tidak ad

Artinya tanaman_ _

.dapat mengambﬂ N- yang tertam*pung d1 dasax pot.j-f

N anorgamk y'mg tentmggal pada pot pot percobaan

Data Nanorgflmk yanﬂ tertmggal pada pot: pot.-'.
\ baan dlsapkan pada !able 6. Secara keselnruhan' '

makm bertambahnya umur tanaman i .
Dan data tersebut di atas dapat dlkemukakan bahwa:_

15 han seielah perlakuan berbaga: cara penempatan_ '_
"_pupuk urea,. Jumlah Nanorgamk terbesal terdapat

pada’ perlakuan B yakm 3020 ppm N Benkutnya .

terdapat pada perlakuan D yakm 205 ppm N Sedang—

' kan' pot tanpa pembenan uréa terdapat sebesar 46
' '_ppmN

“Pada, 25 han sete]ah tanam kousentrasl N pada_

}_ﬂ'perlakuan B dan E- masm menunjukkan tmgkat yang

cukup tinggi yakm 1185 - ‘ppm N dan 726 ppm N,
Kedaan ini Je!as menggambarkan per]akuannya, yakni

semakin ierkumpul ‘urea tersebut d1tempatkan kcmscnt— '
rasi N pada tmk tumbuh semakm tinggi. '

Pengaruh Panempatan Pupuk Urea Térhaddp Nitn-:rgen_ Anuréahik Tanah

Di dalam Pot Percobaan pada beberapa Fase pehgambilan contoh. 1),
' Han '_: Sl ._ g © Perlakuan
Sotelah
Cfanam.. AT B S C D Nl F
R o opeml S
1500368 - 3026 . 404 205 1521 46
025 254 . 1185 295 - 160 726 31 .-
S350 089 266 102+ 73 c . 68 26
LS -.25.;=__. 5

' 45‘: vo2g 32 .

: -_':1) Dosxs urea yang dxbenkan adalah ?. /8 kg tanah kenng udaxa (920 gram N)
Sehap pot dltanaml Jagung varictag Ar]una sebanyak 2 ta_naman

' Kedaan ini menyebabkan tertckannya perakaran'

pada perlakuan B dan E,: dan. berpcngaruh pada bobot- '

kering pada umur 25 dan 35 ‘hari setelah tanam.
Jika d1lxhat ‘dari bentuk NHa-N dan N03 N 1ya

{label 7 ddll 8), kempos:sl dikedua kedalaman " tanah'
Secata keseluryhan bentuk NH,4-N. 1ébih .

berbeda. -

:_dlkedua kedalaman tersebu

banyak berada pada lansan 7 14 cm, kecuali pada umur

25 hst bentuk NH4 N 64 % berada pada iaplsan 0-7 o,

Dan pada U, 45 hst_ komposnsnrbentuk NH4

Komposisi bentuk N03' N d;kedua iaplsan benmbang
selama fase penumbuhzmnya kecuall pada umur 35 hst

s



Table 7. Panqaruh Penampatan pupuk Urea terhadap Komposisl
NH, -N tanah di dua kedalaman pada babarapa waktu -

Tnhle B Peng&ruh Pens mp tan pupuk Uraa terhadap Komposlsl
' NO N dia kedalafnan yung barbada plda habarapa

‘bentuk NO;-N; 69 % berada’ pada lapisan 07 ém,.
Tetapi bcntuk NO;-N tersebut cenderung ]eblh tmggl
pada 0-7 om dlbandmgkau dengan 7-14 cm. “Hal ini
dapat dimengertl bahwa Ieb1h dekat lapisan tanzh
dengan permukaan (terbuka terhaddp udara bebas)
pmses oksidasi (mtnﬁka&) lebzh Ruat danpada laplsan
yang leblh dalam ' .

Pencuman Nitrogen auorgamk (Gambar 1)

N anorgamk yang tercuc; berbeda meuurut cara'
~dari pengurangan’ N anorganik yang tercucl dari tdbung
yang diberi N dengan N anorgamk yang tercuci dan
tabuug tanpa diberi N. _ '

N anorgamk .yang tercuci berbeda menurit cara‘

~ permberian urea.’ Pada tanah Andosof Pacet,’ pencucian -

sampai 400 mm pada perlakuan urea dengan cara disebar
di permukaan, N anorganik yang hilang relatif sangat
kecil. Tetapi pada perlakuan dengan cara diaduk kcseiu-
“muh laplsan tanah, N anorgamk yang h:lang mencapaj '
4,3 mg N pada curah hujan 200 mm. Berarti 40 %

© dari pupuk yang diberikan’ tercum oleh curah’ hu]an' :

) 200 mm Kemudian naik secara bertahap hingga menca: -

= pm 'S, 3 mg N pada 600 itim,' - Betarti 50-% dasi pupuk -

_yang dlbernkan hilang” tefcuc: oieh 40(} A curah hujan.
Pada tanah Latosol Muara, perbedaan antar’ ‘perla:

kuan lebih kecil d;bandmgkan déngan tanah ' Andosol a
Pada tanah ‘Latosol" Muara ]um]ah anorgamk :

Pacet
_ yang tercum pada 600 mm 6.8 mg N pada perlakuan

L pangamhllan comoh waldu psngambr!an chtOh
T ' e A0-T AL 46 _93‘_ L83
Bo-r M m a0 aes 710 4 0 6 4 395
S s o m s sia o €o0.1 3. ss w9 sis
ChOVT Al A4 s 3. 4L 7-14 _6:5_ 47 . _-_ﬁ'e'o T '43.5_
7.14 . 59 56 500 -9 - sis E/0-7 . .40 64 59 50 534
B'0-7 11 0 73 3 5T a3y o T-14 60 36 4. 50 468
:.7-‘.1:4 : '89 g 68 43 568 :R:.lta'l:’l.ﬂfa.‘ A i . o | '.
Pugta oo L 0-7 " 418 8327 69.0  sas 547
07 28 ed . 38 s 0-14 582 468 St lass aia
7114 7m0 36 . 6 54 ' '  e

dengan “cara “diaduk kasalumh iana.h.l__ Pada péi].ékdén _

disebar * dipermuksan - dan diaduk - dengan set_ciggah'-

volume tanah, sama besarnya yakni 5,8 mg N. Hal ini
menunjukkan  bahwa ' lebih “dari separuh pupuk - urea

_ yang diberikan pada tanah Latosol Muara tercuci oleh

curzh hujan 400 mm. Dan dengan rnakm dalam atau

" riakin ‘besar volumi -tanah yafig diaduk dengan pupuk
urea, makin besar pula wrea yang tercuci-oleh air hujan.

Percobaan -ini sesuai dengan pemyéta;m “Wetselaar

 ~(1962) bahiwa. pergerakan  NO3-N ‘berkorelasi tinggi
“dengan” ]urnlah ‘curah hujan

Menumt Padre (1977),
pupuk’ amonium yang dlbenkan pada tanah ‘kering

- . dinitrifikasi Secara cepat,. dan proses ini berlangsung‘
'leb1h cepat ‘pada musim penghujan dlbandmgkan dengan

| musim panas.
- pada tanah sawal, urea diaduk dengan tanah dan dibena-
. mkan kelapisan yang Iébﬂn dalam - {fapisan ‘reduksi).

: ‘Untuk _mengurangi kehilangan nitrogen

Sehmgga amomum yang dihasilkan, ‘oleh urea cepat
terikat - oleh liat tanah dan- tidak sempat teroksidasi

o men_]ada bentuk ‘nitrat yang mudah terbawa air. Tetap: '

pada- tanah kenng, urea yang diaduk dan dlbenamkan_

'kelaplsan lebih " dalam akan mempercepat ~nitrifikasi

dan’ dengan makm tinggi - cusah hu;an makm banyak

. nitrat yang terbawa oleh ai hu]an

':—1167



N {mg)

N {mg)

7.5

757

_ANDOSOL PACET™ ~

- (Tabel 9 and 10).

: Pe'n;g'amli

:-ke]embabim tclhadap mmerahsas; mtmgen_'

'Pemngkatar kelembaban mer 'runkan Kadar NH4 N
' tapl menmkkdn N03 N Kadar NHq ‘Nmenurun‘ o

4"mg N ;
1enalkkan Kadar NH4 -N

" Kenaikan -suhy’ cenderung

: 'maupun N03-N' Hasﬂ percobaan 1n1 sesum dengan

' penehtnn Sahrawat (1978) :
Pada kelembaban 30.'% urea yang dib nkan tldak_':

. 'Amtl‘lﬁkaSl 4
3-':d1benkan ;'kchubah menjadi-- "NO3-N’ dan kecep‘lt'm

mtnﬁkas; nalk tajam Esetelah mkubam 25 hari, yakm-

[ ~LATOSOL MUARA G E _dan 5.1 mg N men_;adl 34 8 mg N Pada kelembaban :
Cnem 80.% kecepatan mtnﬁkasu nalk tajam sejak inkubasi
15 han, ‘yakni' dan 99 mg N, memadl 230 mg N.
50r "‘Setelah "mkubas: 35 han kadar NO3 N muIa1 menurun
Hal, im memmjukkan awal dan proses demtnﬁkasr
re!atlp Iebili tinggi. - o -
2.55 ' Hasil ‘ percobain” i kons1sten dengan yang dxtehtl"r )
,oleh ‘Sahrawat’ (1980) bahwa mmerallsam ‘nitrogen
L _ _ dlpercepat dengan penggenangan “dani” pengenngan
0= [c'}o  '260: e 4 002 — _ 60(; o Pef_i:ggenangan datam hal- ini beram pemngkatan kadar |
R : air, Beberapa penehti lam ]uga berpendapat bdhwa o
Gambar L. Pengaruh berbagau curah hulan terhﬁdap . pembasahan dan pengenngan tanah akan memacu
"7 penciicien nitrogén anorganik dekomposw] bahan organik.
A Uma dlseba_r pada parmukaan tanah seteba] 1 cm
B, Urea d;aduk dengan setengah voliime’ tanah’
-G Urea d:aduk dengan seturah volumg tanah®
Tabel 9. Pengaruh Berbaga: K.c.l:éﬁiﬁban Terhgadép'-Kohéant:rﬁl Tabet 10 Pengaruh Barbagai Ke[embaban Tarhadap Kons.entrasl
o ‘NH NTanah Pada Knndis| Inkubasl Aerob|k30 G, NO NTanah Pada Kondtsn Inkuham Aeroblk 30 C
Lama Inkubasi - & Kelembabdn (%bobct) - Lama fnkubasi - - Kelemtiaban'(%boﬁbt)‘ e
(hari) 7‘3_0%_'_ 55%._ U80%  55%padad0°C . (har) oo 30% i85% 80% 55% ada4Q°C
" . -.mgNlldﬁ_‘:t?rl?h-. : ' 'mg Nilﬂﬂgtanah _ -
15 as ie 11 120 S5 18 a2 -10,;. I
s 3537 21 4 25 EX) 4 36 10,0
35 ' ‘1:,2_: 1,0 . 0,7 10 35 . 57 75 94 99
is 28 10 13 ':.0,9' a5 3 70 64 102
Pusta 25 17 13 1 :8-  Punata 37 65 74 93
L N o . N=200ppm-
18 e e e s 82 s 26 0 32 8s 159
25 190 47 31 3,5 a5 30 s 230 327
35 4916 o3 .11 35 59 348 258 266
5 g 10 og . 15 s 42 196 229 254
Purata . 180 34 _2,'6., AT I _ Purata . 39 18,7 203 25,0

Sy

) Tetapl pad” kelembaban 55 %, “uren yang - '



- KFSIMPULAN

Daxi hasﬂ percobaan dapat dlslmpnlkan hal h'ﬂ
scbagai berlkut ;

1. -;Cara Pencmpatan urea berpangamh nyata terhadap L
" bobot kenng tanaman pada awa] pertambuhzm .
2. -":.,Pembena.n pupuk secala dltugai menyebabkan

tingginya kadar Nanorgamk dlSGk.ltel' akar dan

“mengakibatkan rusaknya akar tanaman pada umur _

muda,

- usaha memaksnma.lkan hasﬂ d1 lapang

3. . Pada. lapisan atas: (0 T cm) bentuk NOa N cende .

e 'rung lebxh banyak dau pada bentuk NH4-N
l_d‘m sebahknya :
4, _Makm dalam pupuk urea dxaduk deng:m tanah
B ‘makin basar pula: N—anorgamk yang tercucl oleh
“air hu_;an Perbedaan jenis tanah membenkan
.~ tingkat pencuclan yang berbeda puia _ '
5. - _Pemngkatan koleinbaban menurunkan kadar NH;,-

N dan menalkkan kadar NO;-N. . Kenaakan sphu
menmgkatkan dan mempercepat. mineralisasi N, -

Proses. nitrifikasi sangat kecil. pada kelembaban
40 %, tetap1 dengan makm tinggi - kelembaban
| rna]gm dini proses nitrifikasi berlangsung cepat.

SARAN

I’ercobaan pcrcobaan palamja khususnya jagung,
' yang mempelajan pengamh pemupukan

. akar tanaman  pada urmwr 35 hari dan sclan;utnya telah

E dapat memanfaatkan pupuk yang berada d;dasar pot. '

Sedangkan Ppada pe:cobaan dxiapang, pupuk tersebut

tidak dapat dimanfaatkan oleh tanaman karefia kercuc:‘
oleh air hulan ke Iaplsan yang lebih dalam atau keluar

' petakan

18—

Keadaan  jni . menyebabkan rcnclahnyfx_
ipenyerapan N dan ef isiensi. pembemn N~ Dan_' S
L dlduga halini mengach faktor pengh':mbat dadalam

terhadap '
_ hasd hcndakﬂya tidak dilakukan didalani pot karena _
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"prcsented at IRRI” Saturday seminar, Ot 1,
1977, : :

Purushothaman, - V. and K.T. - Joseph. 1975.

. NH; -N loss from urca apphed to Ma]aysmn ‘soils.

S ._MARDI Res. Bull. 3 2 (46 53). -

10'

B

. in - rce. smls
' semmar, January, 14 1978

. recognatxon and m‘ipact

'Sahrawat KL 1980 Soit and fertlhzer mtrogen :
: transfennatmns under alternate foloodmg and’
“drying moistuze regmes

- Plant and soil, .55,
225 -230. . s

—, 1978, Nxtrogen transformatlons
Paper prescnted at IRRI Saturday

. Smith, CJ. and PM Chalk 1980, Companson- '

of the_ efﬁcxency of urea, - aquacous. ammonia
and amitonium squhate as N fertdlzers Plant
and Soil: SS 33 337.

T. Fu;lmoto A Hldayat and M Ismunad]1 1981
‘;.Bcha\nor of iitrogen in the. sojl Paper presented
" ats Central Research and Development for Food
_;Crop, March 23,1981. (unpubhshed)

Volk., M 195_9 Volatile loss of ammonia
following™ surface apphcatxon of ‘urea to tuif or
bare so;ls Agron I 51 746 749 C

Watanabe L andS Mztsm 1979 Deminf‘ cation

ioss of fert:lmer _nitrogen m paddy - sosls o ItSf,_
IRRI Res. Paper Seriés

No.37. : T

'-Wetselaar R 1962 N;trate d;stnbutxonmtmpu,ai
* soils NIL

Downward movement and accumulatxon :
of mtrate in the subsozl Plant and Soﬁ 16



16 SURVEYS ON THE OCCURRENCE OF SOYBEAN AND MUNGBEAN DISEASES :
N INDONES!A N

Takeo Yamaguchl.‘ﬁ* Mukelar Annr,* M. Herman x Masdiar Bustaman * Hartuu Ramlan anm,
Nunung H. Achmad * Roechan ‘Vlartoadmodjo o Nasu‘ Saleh,* H. Djnmanto ¥
Ot_]ml Sumantn - and Dewa Made Tantera Bl

ABSTRACT

The followmg 13 kmds _of 'soybean dlseases were;':_ .
" found. to occur in the’ fam _s.f fields anid ﬁelds of
expcnmental statxon of CRIFC, il Java, Sumatra and

Bali islands in ‘Indonésia: - Bactenal pustule Cercospora_'-
leaf spot, Purpie stam of seed;’ Anthragriose, Rust,"
-Southem blight, Watches broom Soybean stunt -
Soybean dwaif, Bean yellow mosalc,_and Root knot
nematode : S : T
: Judgmg ﬂom the occurrence, seventy of damage or‘ : ‘
' dlStl‘lbUthil, Rust Bacterial pustule, Southen bhght o
Witches’ broom Soybean stunt and’ Soybean dwarf .
seem tobe extremely 1mportant in Indonesia: - '
The occurrence :"of ' the following. 12 kmds of
 diseases affectmg mungbeans was obscr\red in Java,
Sumatra, and: Bali islands in Indoncsia: Scab, Powde_r_y S
mildew, Cercospora leaf spot, Southein blig}_lti, Damping
off, Leaf blight, Rbizoctonia rot, Anthracnose, Rust,
Wltches broom Bean yellow mosa1c, and Mungbean
mosaic. S S
On the basis of the- occurrence seventy of damage"
and dlStrlbllthﬂ, Scab - Cercospora leaf spot Anthra—_ B
cnosé " Southern ‘blight, -Bean ye]low mosaic and Mung-" :
_bean mosaic seem to be very nnportant dlseases in
Indonesia. g '

* Plant Pathology Sub- Dmsnon Bogor Research Insntute for Food (‘rops Central Research Instltute for Food Crops, _

1. Clmanggu kecil No: 2, Bogor INDONESIA. :
*E Troplcal Agrlculture Research Center, Yatabe Tsukuba, Ibarakl ]APAN
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" Tablo 1. Listof lseasés of soyboan in Indonesia .

importance of

Narme of Diseases " Causalagonts )
e L eiemade o : i - O_c_cuuenca

17 Baoteraldissasos e oo ,
Bécteﬁz{;-pustulé S '-iXag]rhomc:ri_ms cumipestris pv.glycines” .. A ++
: Bé.cte_rial'blighf ) R Pséuiiomana.ég&cmea o T

Wildfire - o -Rseuddmoms_syﬁﬁgaep'v.':abclrci- S B

. B:acter_ial‘wi.lt L . Pseudpmanaé soltnacearm’ - e
i S __C.c;ryr_zéb'aér_criubtfiaécufﬁﬁcieus R N i
o .Fuﬁga'l dist;asxi:s - _ _ ‘ : _ . .
5 Purple stain of seed ‘C'e:}-co'spom kikuchii - - : o +
6. Leaf spot’ o ' 'Cefmspom sofina . e R o
7. An:thracnq-se' | - . Colletotrichum demétiumvan frimneaia PRI
_ . . G’lamerel.i_’agb'cr‘ﬁés Lo : _— SRR o
8. j'[‘aiget ‘s;im‘t_ - Corynespora cassicols _ . S
9. Dempingoff Fusarlum sp. ' o R
. ' _@fhfur;':ispp. o 7 o +
R_hr'zocl.‘bm}; solani - : ‘ T+
) Sclérgtx‘nt;rz rolfsii.. . . : Lo +
10. Rus_t- o - Phakopsora pachyrhizi : S R = -
11. Foliage blight- - - Rhizoctonia solani " .=~ co T
12. Southernblight Sclevofimrolfsii . 4+
13. .._Bm’wn'spot; B Septoria glycines’ _' o : : . -
H1 Vieal discaises ' - '
14, Witches’ broom " Mycoplasma like ofganism

15, "Soybean stunt . ) ~ Soybean stunt virus .

11t

16. Soybeari dwarf ' Indonesian soybean dwaxf virus

+

17, Yellow mosale. L . Bean yellow mos..a;!';cvi;:ug_‘-' '

.18, Yellow mosaic - " Soybean yellow mosaic vius +

IV Nematodes -

- 19, - Cystnematodé " " Heterodera glycines CERR 7_ o -l :
20 Rootknotnomatede | nféibidogyne_&enéﬁé, M. hapla, - . P

M. incognita, M, jawanics .0

Note:  +¥; _Majoi or importani"diseasgs_, -4, Oceurrence of the disease- was observed during the
SUIVEYS (March 1979 - Aughst 19.81),' -;' Disesse was not- observed, but had ahead:} been -

reported in Indonesia by other authors.
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" Table 2. List of dié@ééss. d_f:r-'nungl_:aén'in'lnddnés_ia )

Name of diseases .

: _C_a}isal‘éggn'ts o

- ii_npbﬁaﬁcé of :

: _"I _ 'B'aé'te'riai'diseas'cs B

_' _1. : Bactenal spot

i : I‘unga.l d;seases Coha

2 L_eaf spot__, L
.- Scoty Blétch g

. Aﬁ'thiaich’o_.\sé .

Scab L

s Damplng off . .

I.Eafbhght L
. _Rhlzoctoma Tot :
10. Southern bhght_""'.' -

3

4

5
6. veatspot
.

8

9

L _Puwdery mﬂdew :

12 Rust
"_HI= . Vnal dlseascs :

13, Witches' broom :

14. Yenow mosalc

15._ Mosaxc

Bseudomorw:w.g@a‘nea‘ e ST

_Cermspora canescens .
i Ceroospora dalich:
e Cbl!eromckum lmdemurhrauum

: E!smae iwatae . B '
- Phy!losncta p}mseoltm RN
. Pyrhmm spp & Rhizocroma solgni -
: thzocramasatam
- thzoeronm solam
‘ Sclemnum rolfsu )

) Spbaerorhecafuh,g-mea -

Uth yces phaseoh’

" Mycoplasma like ofganism.
* Bean yellow mosaic virus -

~ Mungbean moSaic virus -

Déquirrencs

Note: #+,+,and -; asin Table I.
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17 HYPHAL ANASTOMOSIS GROUPS OF HHIZOCTONIA SOLANI KUHN
- IN INDONESIA '

“Takeo Y'emaguehi‘;**__ Kos'ir"n Kardln,*' Wagiman,* and_ t)ewa Made Tantera® ‘

ABSTRACT

" The: knowledge “on the charaotenstlcs and ecology'_
of.. the pathogen have enabled o develop suceessful

eontrol measures: In order to. study ‘the clnractenstrcs

of thzoctoma soIam which cause’ a’ large number of

diseases on’ varrous crops AN Indonesra, grouprng “of
R, solani wrth hyphal anastornosrs was camed oul by
using Ogoshr s method :

Alrnost Al the 1solntes of R solam from varrous'
crops in Indonesra belonged to the AGl or. AG4
groups; wlulc 1solates belonged to ‘the AG~21 group'
could not be detected Out of 180 1solates of R, SO!HHI:= :
from rice 151 belonged to-the AG Ik group, 71 rsol.rtes '

from iegumes weie roughly drvrded Tito | two gaoups
39 isolates be]ongecl to the AG-1 group and 30 isolates
to the AG-4 group Out of 60 isolates from weeds 50
belonged to the AG-] group _

It seems that the isolates suited 'to comparanvely
high temperatures were: distributed in Indonesia. It is
supgested that weeds are o6 of the‘ inoculm sources
of the Rhizoetonia d_iseeses of rice andlegufnes. ._

INTRODUCTION ‘

In 1858 J. Kiha descnbed the’ fungus thzocmma'
soluni, as a pathogen of potato black scarf d1sease
Since then the fungus has been knovm as a wrdespread
destructrve and versatrle plant pathogen
large’ number of studres on this’ pathogen have been
carried -out, there'is much confusron and drsagreement

on the taxonomy and nomcnclature of. the fungus. -
Recently Pamreter and Whrtney (1970) revrewed_ '

the lrterature on the’ taxonomy and nomenclature of
the unperfect state of the fungus
the characterrstrcs of R. so!am as follows

A Charaetenstrcs consrstently present _
I.. Multrnucleate cells in. young vegetatrve hyphae
2. Pronnnent septal pore apparatus.

I R e B s

Althou gha .

They summanzed -

3. -_Br'mchmg near’ the dlSt‘ll septum of cells in young'-' '

: Vegetatrve hyphae B

4  Constriction of the branch and. formatron of a

septum’ in- the branch near -the pornt of orrgm

5. Some shade of brown:

: Charactenstrcs nsually present wrtit ‘one -or more
' Dccasmnaliy lackmg in mdlvrdual 1solates

N Monlllord cells. .

: 'Sclerotla (wrthout drfferenllated nnd and medulla) :
Hyphae with a drameter of more than Su.

: 'Raprd growth rate.

3_Pathogemcrty '

+ ‘Charactefistics never observed

'Clamp connectrons .

Conidia. - : :

Sclerotia differentiated mto a rmd and medulla :

-Rlnzomorphs o R

Red, green, - biue, brrght yel]ow, orange or other

prgments except brown. R .

6. Perfect state except i’ T?mnatephoms cucumens L
(Frank) Donk of the fungus : .

Because of the wide vanatrons in the morphology,

_ pathogemcny and physmlogy the taxonomy and fnomen-*

clature of R solam have been a source of confusron and _
controversy for many ye’rrs : ' '

Several workers hwe attempted subgroupmgs of o
R __solam

The presence ‘of anastomosrs has been used. -
by Matsumoto et al (1932) Schultz (1936) chhter:" :
& Sch.ner(ler (1953), Parmeter et al (1969) Sherwood
(1969); ‘and” ()goshr (1976) to recognrae vanetres or”

_sub s;)eerﬁc groupmgs

©Inthe anastomos1s grouprngs of R soIam by Ogosln '_ _ .

-(1976) 242 out of the 255 rsolates tested fell into’ one.

of ‘the :ﬁve groups (AG- i,_ AG 2, AG3, AG4, _and .
AG-5).~ AG-2 was divided into.Type-1-and Type-2 by

the frequency of hyphal ‘anastomosis, It js suggested _

that there may be pathologrcal ecologlcal and: morpho P

logrcal drffcrentratrons inR solam and these drfferentl '

o atrons materlalrze 1n anastomosrs groups

~Crops, J 1. Clmanggu kecil No. 2, Bogor, indonesia.

'_._Planl Pathology Sub- D:vrsron Bogor Research Instrtute for Food Crops Central Research Instrtute for Food

S roprcal Agrrculture Research Center, Yatabe, Tsukuba, Ibarakr J apan
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Tabla 1.

'Anes_mm.osis Groups of fl'hfzoctoniewranl Kithn~
isolated from uar'i:o'us ciops and woeds in Indonesia,
, " Anastomosis groups (by Ogoshi 1976) : _

Hosts  AG-l AG2-1 AG22:AG3-AG-4. AGS Total
Rice, 51 0 1 -0 28 0 180
Legunies 39 o 10 30 1 71
Corn &~ C P s S
_Sorghum -9 _0 ’ 0 : 0_ . 4 L0 . 13
Vegetables . - o 0 0. 70 12
Wheat 0. & 0 2.0
Potatoes D 0 13 0.
Weeds 500 0 2 0.8 0 . 60
Soils - 1 0 0 0 1. 0 .2
Total | 285 0 S [ T - 345

. .83

i the case. of Rhizostonia and other. organisms, the
1mplementatlon of control measures depends on the
characteristics of the pathogen. - The greai variability
of the p.atho_gen and the oonfusron in the taxonomy

must undoul)tedly be ascribed to much of the disagree-

ment in the literdture. :

Thus it is necessary to determme the eharactensttcs
of R, _solan_r in Indonesia. The present repott describes
grouping based on hyphal anastomosis of R..soleni
isolated from varions crops and weeds in Indonesia.

' MATERIALS AND METHODS
Anastomesrs was tested at 25° C on 2 % water agar
‘media by the reactron of five pairs of isolates, one . of
whroh be]ng a standard isolate from each anastomosrs

group and the other unknowu The advancmg hyphae'

made: eontact slrghtly ovetlapped and were observed "

under the nnoroscope _ .
thn anastomosis occurred between an unknown

jsolate and a standard isolate from ote of the five

- groups, it was decided that the unknown lsol'rte be-
' longed to the same group as that of the standard

REsUL’IS

The results of groupmgs of R solam rsolates are :
A total of 345 1solates were tested _

‘;nown in Table 1.
and 255 of these fell into the AG-1 group, 83 rsolates_ '
into AG-4 group, and the other 5, as well as one isolate
each into the AG-2-2, AG-3 and AG-5 groups, respecti-
vely. Isolates belongrng to the AG- 2-1 group were not
detected

_info. three groups
i 'group, 28 into the AG-4 group, and one into the AG 22 '
- group. The 71 isolates from legumes were drvrded mto
four groups:
AGSS (1) The 60 isolates fromi weeds were divided into

"o the AG]

3 AGS _grotips.

: AG-4 groups

The 180 rsoiates of R so!rmz from nce weéro dx"lded :
151 rsolates fell into the AGl

AG:L(39), AG22 (1), AG4 (30), and

tllree groups: AG-1 (50),- AG22 (2), and AG-4.(8).

Thus almost all the isolates from-rice, legumes and

weods ‘in Indonesra belonged o the AGl or AG4

groups B
' D!SCUSSION S
Ogoshr (1976) repmted that in Japan, 18 1solates
from Grammeae (mostly from rice plants) be]onged
AG-2-1 and AG22 groups and. 25
rsolates from Leguminosae to the AGl AG4 and

Most of the 1solates belongrng to the
AG-1or AG-4 groups were more thermophylro than'

_ the isolates from the other groups

I the present mvestrgdtrons, .ﬂmost all the 1solates
from rice and legumes tn Indonesrd belonged to the
AG-1 or AG-4 groups as m Japan Furthermore, rnost
isolates from other’ crops also fe]l into the AGl or
Tt seems that the rsolates ‘suited to
comparatlveiy high temperature were dlstnbuted in

’ Indonesra

On ‘the_basis of the results obtarned it was show_
that R, so!am 1solates from weeds belonged o the
AG-1 or AG—4 groups. It is also suggested that weeds
are one. “of the inoculum sources of the R}uzoctonra
dlseases of rice ahd legumes’ plants :

In the present mvestrgatrons almost all’ the rsolates
of R, sol:mr tested orrgrnated from drseased plants, and
did not rnclude 1solatcs from sorl It seems that further
studres on the groupmgs of R, so[am 1solates from soil
should be carrred out in order to draw a drstrrbutron-
mayp of R. solam in Indonesra
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18 RHIZOCTONIA ROT ON MUNGBEANS

'I‘ Yamaguehl,** Mukelar,A * D M. I‘autera*

ABSTRACT

In 1980 leaf bhght foot tot and stem Tot- symptoms ;

Were observed on mungbean plants at the ’iegrneneng
Center in ‘Lampung, and at the Muara and Crtayam
St'mons of CRIFC, in- West Java. :
Rhtzoctamrz solam Kiihn was predommantly 1so!ated
from diseased leaf and stem of rnnngbean
other fungi,. suoh as Scleronmn rolfsii, *Fusaritm spp.,

l'hchoderma sp., Pyrhmm sp., and Setodoch:um sp '

- were also 1solated

Isolates of R solani rccovered l‘rom dxseased plants ;.
fell into ‘two groups,’ name_ly AG-17and -AG-4’ groups. -
However, the - results- obtalned"'ff‘dm inoculation

tests, mdlcated that R. solam was the pathogen of this
dtsease Pathogemcrty tests on mungbeans were carned

out and the results showed that leaf blrght symptoms :
caused by R solarti -isolates belonged to AG-1 group,

and were no_t.mduced by isolates belongmg to AG4
group. ‘Foo:t ot or stem rol symptoms were caused
by both isolates (AG-1 and AG-4 groups) of R. so!cmt

 Leaf *blight, stem rof and foot ot symptoms’ ‘were
obscrved on soyheans by indeulation of all the 1solates
~ of R. solani tested. ' ‘

Sclerottum roifsn causcd typrcal southem blight
symptoms on mungbeans and soybeans,. and Pythmm '

sp. -caused darnpmg off. But they did not ‘cause. the

same symptoms as those observed in the ﬁe_lds. Fusariim

sp., Tvichoderma “sp., and Setodochium sp. did not

inhibit any pathogenicity o __mungbeans or soybeans. .

INTRODUCT ION

In March 1980 it was observed in the mungbean frelds_ .
of the. Tegmeneng Center (Lampung “Tani . Makmur -
Project), in" Lampung, that lcaf blight ‘and stem rot
symptoms severely alfected mungbean plants. _Also in

June 1980, at the Citayam Station and in July 1980,

But some :

- usual surface sterrlmatron

at the Muara Stallon the same symptoms were observed _
. on mungbean plants

The present report describes the resuits af 1sol’1tlon,
tdcntrﬁcatron and pathogemcrty tests cemed ouf. at: ‘the -

-_Plant Pathology Sub Drvmon of BORIP CRiFC Bogor,
from Maroh 1980 to August 1981 :

MATERIALS AND ME’I‘HODS

o Isolatron of the pathogen

: Drscased leaves or stems were cut to small pieces near

the margin .of : the" lesron and these small: picces. were - _
placed on:2: %’ plam agar’ mcdrum in- petri-dishes aftel :
Then myceha grown from

... these sarnples were transferred to shghtly acid Potato
" Dextrose Agar medrum (PDA)

~ Mycelial trensfer_s
were tepeated until a pure_culture of the fungus was

. obtained g

' 1dcntrficatron and groupmg of R. solani:

The fungi isolated from drseased plants were identi-
fied by t_h_etr motpholo_glce] characterrstl_cs under the -

microscope. The isolates of ‘R. solani were divided

_ into andstomosrs groups accordmg to Ogoshi’s method.

' Inoculabon tests

-~ 15: 20 seeds of mungbean vanety No. 129 or

soybean varrety anggrt were planted in pots (1/5000 a)

contammg stenhzed soil, Inoculauon using the’ mycel;al '
suspension as inoculum was mad_e 1 month aftex planting. -

"RESULTS
Symptoms of dlseased plants '

Leaf bhght the lesrons were 1rregular in srze wrth a

_ lrght brown color, and in the later’ penod of 1nfeot10n ‘

some ieaves became black or dark. brown dnd died.

* PlantPatho]ogy Sub- Dmsron BOR[F CRIFC J1, Crmanggu kecrlNo 2 Bogor, INDONESIA
i Troprcal Agneulture Research Center, Yatabe, Tsukuba, Ibaraki, JAPAN
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On the portion of the stem where such infected leaves_

were attached a lesion with a light or dark brown color :

_ was, observed

Stem -rot -or- foot rot; the lesrons whrch were lrght

brown in the center,. with’ a dark bmwn drscoloratron'
at’ the margm were shghtly depresscd
the lesions progressed along the stem, and sometimes,

the part of stem whrch was mfected becamc folded

dOW11

Isoi’ltron and 1dcntn‘" catron

“The tesiilis of 1solatlon ate shown in Tables 1 and 2
R solani was predommantly isolated fromy ‘diseased.
feavés and stems of mungbeans although some othor-
fungi such as Sclerotzrrm rolfsii, F usarium spp., Tricho-
devma - sp., Pythium sp., and Sefodochium sp. were

Afterwards, &

Groupmg of R. solam 1solates

- The results are shown in Table 3 : .
.iThe 23 1solates recovered from drseased lea\fes were'.
drvrded mto three groups Of these 11 1solates fell info -

.. the AG-[ group,8 isolates into the AG4. group, and 4 -

isolates _into - other groups, The. 3_2 1solates__asolatod
from the stems were also divided into three groups and
15 isolates fell into. the ‘AG-1 group; 13 isolates into -

© the 'A(_.‘-# group, 4 isolates into other groups.

Table 3 Groupmg of leam lsolatas recovarod from dlsaasad

Ieaves and stems of mungbaan

. Place i Poni;{n AG1  AG4  otliers
also present. : . U _
: ’ Tegmeneng Leaves - 4 N 5 2
. _ditto— . Stéms 9 o1 0
Tablg 1. Fu i o!atad from diseased leaves of mu bean . B
- . ngl * sen ™ -Citayam Leaves - 3 1 R
Showi Iafhlr ht sympt T o : :
owing lea 97 ymp oms. —_di_ttpf S_toms 1 5 . 1
R - Tegineneng, . Crt_ﬂ}’ﬂm, ‘Muara, Muar_ﬂ Leaves 4 ) 2 o
- Fungi 10 March, _3July, 23 August —ditto— . .,  Stems, S 10 R
Rhizoctonia solani 11 7. "1 Leaves Il 8 4
_ . ) . - - Cr Total ) oo : N
Setodochiunt sp. : 0 0 3 Stems 5 .13 . 4
Others o 3 1 0

Table 2. -Frmg.i isotéted from stems of munghean:
Showing stem rot and foot rot symptoms. ;

" Tegineneng, .Citayam,

S  Muara, Muara,
_g‘l-_uryg:_r. : 10 March, 3 July, - 20 August, 23 August,
" -Rhizactonia -~ . o
bt 10 - 5 N ¥ A 9
Sclerotiun : . : 7
rolfsii ! 0 3 0
Fusarium sbp. 0 - "2 0. 0
Setodochium sp. 0 L0 -0 1
_ Trichoderma sp. 0 1 8 0
Pythium sp. o 6 ) 0
Others I 4 2 2
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noculanon tests._ -

The resu]ts of moculatlon tests arc shown in. Tables
_4and5 : . G :
Leaf bhght symptoxm of mungbean were only caused
by 1solates of R solam belongmg 10 the’ AG I group -
and were  not mduced by isolates belongmg to the AG4

- gmup Foot rot or stem 1ot symptoms of mungbean

_were caused by both 1solates (AG -} and AG-4 groups) :
:0n” mybedns, Jeaf “blight, stem rot 'md foot fof
symptoms were caused by a]l the 1s01ates of R solam'_

i tested

i Table 4, Fta_sutt's_ of'i.nq'c'&ta'tlbn'te:s{s of H ;éplani i_sdl'a'md"frorﬁ d_isbai;.e_ti rnttingﬁe_tins.

: "Isolates No.of o "“N(V)'._Dt'.' :

 Gronp of

. ., Ne : No of - Relsolatmn
of inoculated - infected infected . ifrom. . isolates .
R solant - ~oplants - coplantss. - plants -, infected -
I : : ‘(Footrot) ' (leaf blight) - stems
1: Coritrol w0 B R
2. Rs12-7904 24 - 0 0 S AGHL
3. Rs28015. 20 . I3 0 St AG4
4 R128027 . 21 19 8 19719 - AG-
© 5. Rs12:8038 28 15 0. i1 AG-
6. Rs280116 18 1S 5 5i5 . AG-1
7. Rs280124 019 10 30 e AGRL
8. Rs280138 - 18 14 0. 16/16 AG-4
'9,Rs2 301427" 19 1 3. sls "AG—IT

Note * denomlmtor, the numbe: of planis us
number of plants from which R. solmi

Tabte 5. ‘Restlts of inoculation t8sts of A sofani, = :

sed in the reisolation tests numerator,
Was T&iso !a ted.

Isolates : . Mu ggbeans 7 _ _ ESZonea"n‘s _ 3
Jof Number of - Number of - Nunibéf of - Reisolation  Number of - Niumber of . Number of - . Reisolation - .
. Rosolanf - - ~inoculated . cinfected = “-infected . from inoculated infected  infected - from..
: _plants . plants plants(lgaf infected plants planis - planis (leaf infected
o C (stemrot} - blight) §temsleaves (stem rot) blighty ~ stems leaves
1. Rs12-7904 19 7 9 67 4)9r . 29 16 - 18 11/15% 617*
2. Rs12-8027 20 20 10 8/9 . 10/10 26 .21 4 12019 34
3. Rsi2-8038 2 19 4 sfs -0/ 28 25 12 1 23/25 . 4/12
4. Rs2-80116 . 21 21 14 1414 14/14 . 28 23 6 23/23 6/6
5. Rs280124 70 S 88 23 26 26 12 1924 9/12
6. Rs2-80138 19 12 0 9/i0 - 26 22. 9 20/22 - 2/9
7. Rs2-80142 - .26 26 4 1515 414 23 23 1 “H8 yr
Note :

solani was rmsolated

*(Ienomtnator number ‘of plants used in the re:solat;on lests, numeratOr number of plants from which R,
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DISCUSSION

Wang and, Yang (1976) rcported ‘that leaf blight of
munghean caused by. hazoctonuz solam occurred in.

Taiwan: Yang (1978) revreWed the- d1se"1ses of mungbean
in tropical and - sub- tropical -areas,” and repoﬂed that
‘R, solani - of‘fected many . parts of the same plant at
different stages of growth of mungbeans, Ranganathan

et al (1973) reported . that’ R,ro{‘arm isolated from - -
diseased blackgram produced - lesionis brown in ¢olor -

at the hypocotyl on_Phaseolus aureus. ~ llag (1978)

reposted that. root and ‘stem rot of mungbean eaused_' ,

by R solani occurred in the Phdlppmes
However, in Indonesra there were no repoits descrlb
ing ningbean dxseases caused by R. ‘solani. The prescnt

report is the first to descnbe leaf bhght and stemi rot’

of mungbean caused by R, solam in Tndonesia.”
Isolates of R solaini recovered from diseased ]eaf
or stém of mungbean were. _divided into“two groups,

namely AG-1 and AG—4 groups However, ‘the results

of indculation tests mdlcated that the isolates belonging -

to the AG-1 group could produce leaf blight symptoms
whereas ‘the isolates of AG-4 group ‘could not injure
mungbean leaves. - Symptoms of stem rot or foot rot

could be induced by the inocidation of both isolates. -

All isolates of R. solani from diseased mungbean
: produced ilght or datk brown lesions on the leaves
and stems of soybean,

It was concluded that. leaf blight and stem rot of
mungbean are caused by isolates of Rhizoctonia solani,
_ belonging to AG-1 and AG4 _groups, and that these
isolates can injure leaves or stems of soybean.
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19 CHEMICAL CONTROL OF RICE SHEATH BLIGHT IN INDONES&A

Herman M L Wagnnan* and'l‘ Yamaguchr o

ABSTRACT

'l‘hree pot expenments in greenhouse and two ﬁeld_ '
hods, were_’
conducted “at the’ Suib- Drvrsron of Plant Pathology and_
Expenmental Station of Kunmgan and’ Crtayam, Central '
Research Fnstitute for Food Crops in’ l‘ndonesra, t‘rom '
December 1980 to: August 1981 to compare the efﬁ L
cacy of’ three chemrcals (Vahdamycm, Rovral and
Folicur) for the ‘control of rice sheath hhght caused )

: expenments “bsing artlﬁcra] moculahon

by Rhizoctonia solani. :
Throughout these expenments all the chemrcals

rcduced the mcrdence of mfectron and subsequently_
In almost ‘all the,
e‘(perrments except a field expenment conducted at- .

mcreased the gram yreld of rice..

Crtayam Station, Rovra] and Folrcur gave. better control
of the discase than Valrdamycm Rovral apphcatron
even at the reduced rate of 375 8 actrve mgredrent/ha

with 2° sprays “afforded a good control of the. drsease ;
and mereased the grain yield of rice. Companson of -

the trrmng of - apphcatron showed that when one
spray of Rovral was applied at a rate’ of 750 g_ a.r_./
ha 1-4 weeks before inoculation or at the same time

as the inoculation, efﬁcacy of the control of the'
drsease was’ “higher * than - when Rovral was applied 2

wesks after inoculation.

Folicur ‘application at a rate ol'r 3_’75_"g a'._i.[ha.(Z
sprays), also afforded a good contiol of the disease

throughout - ali the experiments, and. mcrcased the
grain “yield -of rice.
.rate of’ 375 E3 arlha {1 spray), 1-2 weeks before in-
oculation or at the same time as the rnoculatlon effect-

iveness of the control of the ‘disease was “higher than™
when: Folicur was apphed 3-4 weeks before or 1:2

weeks after inoculation.

."'to infection with sheath bhght

‘When Folicur - was applred at a

From these results it was'suggested that Rovral and

--'Fohcur were supenor to Valrd’rmycm for controllmg.
Tice sheath’ bhght .
conduct: further expemnents on. the rates’ and frequency

‘of - chemical - apphcatron under natural “or- artrﬁcral.‘ o

However it will be’ necessary ‘to

conditions of moculatron Wrth Rovral® there was much

: -drfference ‘in"-the efﬁcacy for contlolhng ‘the- drsease
_ batween” two field” experrments for unk.nown ‘Teasons,

Sugposting’ that further field expenments should be
conducted in various areas of Indonesra.

_ INTRODUCTION _ _
' Sheath b]lght drsease caused by thzocz‘oma solam '

KiiHin is one of the most 1mportant and common diseases
“of rice in Indonesia. The high temperature and humrdrty
in rnost rice- producmg areas in Indonesra are favourab]e _

- for the development of sheath blight. '

The oeeurrence of sheath blight Has- been mcreasmg
in rccent years with the- cultivation' of new rrce vatieties

' -’_-‘whrch have” soine characters such as shorter plant

hight and hrgher tillering capacity, which are conducive
Also the frequency
of apphcatron of mtrogen fertrlrzer to rice has mcreased .

‘The “cultivation of 1esrstant vanetres would be the

' maost effective and" economrcsl nethod  to cotitrol
‘_sheath blight.
"obtamed a good' resistant variety, ehernical control

' ‘: is the only method available for successful management

- Unfortunately _smce we have not - yet

of the dlsease . o
Thus expenments on chermcal control of the desease

in" Indonesia were conducted m the greenhouse and

fields. : . . L
: Accordmg to the ‘Reporl of Japan-lndonesra Jomt
Food Crop Research Program (Oct. 1970: Oct. 1975) by

Iwata, applrcatron of Valrdamycm effectrvely controlled

Plant Pathology Sub Dmsron, Bogor Research Instrtute for Food Crops, Central Research Inst1tute for Food

Crops, J alan Crmanggu kecil No, 2 Bogoi; INDONESIA

HE Troprcal Agrrculture Research Center, Yatabe 'lsukuba, Ibarakr J APAN
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“the disease. R_eéent]y, the ‘Annuat Keport of IRRI'
suggested that new chemicals such as’ Rovral and Folicur
could also control sheath blight.: , '

The . purpose of the current axpenments was to

compare the effectweness of Vahdamycm and . the -

 HEW chemxcals for the control of the disease, and also
to defme the most effective apphcatlou rates, t‘requency
and tlmmg of the new chcmicals Lo

-The experiments cons1sted of thlee pot tests (EXpen-
"mem AC) in gxeenhousc at.the Plant Pathology ‘Sub-
Division of Bogor Research {nstxtute for Food Crops,
CRIFC,. and two ﬁelds tests at the Kunmgan and
Citayan Stations of CRIFC.

Ex_hef_iment A, Pré!imin'ar'yr pot tést_to' determine the
' . _effectiveness of. Rovral for the con-
trol of sheath blight.

MATERIALS AND METHODS
_ This experiment was carried out with rice plants in
pots (1 /50002) in a greenhouse at the Plan't'l’atht)lo'gy
Sub- Division of BORIF from December 1980 to March
1981, .
In this test, five seedhngs of the nce vanety IR- 36
were transplanted into a. pot and m_trogen__ fertilizer -

- planting.
- inoculated by ‘placinig the pathogen with culture media

was ﬁﬁpllie_d'at the rate of 0.8 g per pot before trans.
At the heading.stage, the rice plants were

(wheat bran culture) among the tillers near ground |

- level.

“The chennca[s, apphcatmn dosage and time are
hsted in Table 1. Chemicals wcre sprayed at the rate
of 1500 liter per hectare and SthkeI’ was added at the

_rate of 1/2000 vo]ume of hquld chexmcals at the time

of apphcatmn For the evaluation of the effectiveness
of the chenncals the degree of damage was mvestngated'

E _accordu_lg to Yoshnmlra (1 formula as. _fql]ows,

3ny + 20 + 1ny + Ong

Degfe_e Q:t‘:D.z.xmage:—. PRENETY, X IDQ |

N= n, ¥ny+ ‘N3 +ng (Tota_l numbér of tiﬂers Ny

' nweshgated) '

n; = No.of tillers with lesions o on leaf sheath or leaf

. ‘blades of the flag leaf “2nd, 3rd and 4tl1 Ieaf'

= No. of tillers with lesions on leaf sheath or leaf
blades of the 2nd, 3rd, and 4th Teaf,

n; = No. of fillers wﬂh lesions of leaf sheath or leaf
blades of the 3rd a.nd 4th leaf.

n, = No. of healthy tilters mthout 1es;0ns on leaf

sheath or leaf b_ladf_:s.

Tabte 1. Name, application dosags, application time and sffacts of chamicals for tha control of rice shaath blight. .

" Experiment A.

“Time of application

" 30th Maich -

" Name of chemicals ) .Doségc 16th March
and active ingredient ’ ) _ Number Degrec of Number Degree of
: Dilution of tillers damage of tillers damage

1. Contro! _ R . 65 4% 74 73.0%

2. Validamyein 3% 1/1000 2 days before inoculation 18 74 66 . 505
(Liquid form) R ) : o

3. ~ditto— 171000 2 days after inoculation - 64 35 53 478

4. Rovral 50% (W.I) 1/2000 © 2 days before inoculation _' 68 11 51 36.6

5. ditto—

_1/2000 2daysafter inoculation = 65 15 0 58 T 4g

" Note: Dateof transplanting; 31d December 1980,
Date of inoculation; 16th bebruary 1981,

. ‘Date of apphcatlon of the chemicals, 14th and 18th February 1981

" Date of diseaso dssessment; 16th March and 30th March,

RESULTS

Results of expenment A aie shown in: Table 1.

Apphc.itmn of Validamycin or Rovral had markedly _

decreased the degree of damacre by, 16th March 1981,
companed with “‘the control. - By 30th 'Madrch 1081,

Rovral was seen to be more effectwe than Vahdamycm &

“ for controllmg thc discase.

1t seemed that there was no difference in the degree
of damage between the two application times of both
chemicals, in term of infection. This éxpexirhent shows
that R_ovral was effective in cbntrqﬂihg shéath ‘blight.

ExperlmentB T:mmg and frequency of chemlcal
applications for the control of rice
sheath blight.
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MATERIALS AND ME.THODS

A pot test o determme the miost effectwe tm‘ung

and frequency of apphcatxon of chemlcais (Rovral and
Pohcur} for controlling r rice sheath bhght was conducted
in the greenhouse at the Plant Pathology Sub Dmsmn
of BORIF in-January - May 1981,

 Five seedlmgs of the rice var:ety IR 36 were trans-
planted in;a pot (1]5000 a) on’ 20th January 1981
and at the headingstage the plants ‘were 1nocuiated
by ‘the same method as that used in Experunent A

The chemicals used, as well” ‘as- apphcatlon doses, :

timing and frequency of appllcatlons are hsted in Table
2. Assessment of the disease was camed out’ 1ccordmg
to Yoshimura s formula, on 24th April and ‘Sth May
1981 asin Expenment A

_rate of 1/2000 w:tl'
- 'after moculatton o
: :even at the reduced rate of 1[40(}0 w1th two SpIays 1_‘
' week before and aftm moculahon

RFSULTS

The results are summanzed in Table 2 and thure 1
It wis evndent that Rovral and Fohcurr were. more

:‘effecnvc than Vahdamycm in control]m rice . sheath'

blight. . Rovrai gave good contlol ‘even at the reduced
two sprays 1 weok before and ‘
ollcur also gave good control

:Both chemicals
afforded a good control of the  disease at a fate of

'1/2000 w1th one. spray 1. weck befoxe mocuhtion
“For both chemicals;’ one spray at a rate of 1[2000 1
- week’ before moculatmn, was as effective as two sprays.

One spray 1 week after moculatlon using h1gher rates of _

_Rovral and Folicur (1[1000 and 1/2000 respectwely)l

did not substantlally increase efﬁcacy

Table 2. Name, active mgredlant appltmtlon dosage appllcatlon time, apphcatmn number and effu:acv of chamacals for contro! of

- rice sheath bhght Experlment B.

" Dilution

24thApnI ’ ._5th May

Nanié of chémicals Time of appljcati011'_ _ : :

and active ingresients 1 week before 1 week after Numbar Degree of Number Degree of

' ce inoculation . inoculation of tillers i damage of tillers  damiage

: observed observed :

U Coitel L - - e sean™ o106 72599
2. Vahdamyom 3% (Ltqu;d form) 1/1000 -, + . . 64 32 3o S 16 12.1

3. ~ditto~ _ ditto .+ - 77 496 83 10.0

4. —ditto— : ditto - + S5 o416 AL 156

5. Rovral 50% (Wettable powder) 1/1000 e 1.1 77 1T
6. -ditto-- ' ditto + B & e, 702

7. _ditto— Cdite - = v 8. 309 - 8. . Q00
8. Lditto.- - 1/2000 + + 19 21 93 090
g _difto— S die, o+ - 2 1. 9 6.2
100 ~ditto— - S ditke o e33O 7S 106
11. Folicur 25% (Wettable powder} ll2000 _ +. 63 - 16._3 N T 1.9

12. —ditto— _ Cdito, .+ S e . s 15 83 -
13. “ditto— ’ '  ditto _ - 468 312 B2 . ALT
4. odito— 1000+ W s 128 . 100, . 67 .
(s _dgio- T dute e Y DI T Y- SR 1 .61
f6. ~ditto— . diwe - a1 s 93 154
Note: a),—no appllcatlon,+apphcatlon b}, tota! number ‘of t1llers exammed c) average offour repllcatlons

Date of tra.nsplantmg 2010 January 1981, Date of 1nocu!auon 2nd April 1981 Date of appllcmlon of the chemlc'zls 2?th :
March and 9th Apnl 1981, Date of diseasé assessment 24th Apnl and Sth May 1981 :
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Note:

‘B= chcmlcals wers applied 1 week before inoculation.

A= chemlcals were applicd 1 Wek’ after inot:ulatlon

-B &. A= chemicals were. apphed at both times, "

dliution of cixem:mls I{IGUO
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Figuro 1. Dagrea of damaga Ghemical control of sheeth blight of rice. Expaﬂmani B.

Timing and frequancv of chemu:al application for control of rice sheath blight.

From these resu]ts, it seems that oné apphcatlon of
Rovral or Fohcur 1 week before inoculation at the

rate of - 1/2(]00 or 1/4000 respectwe]y, should afford

effective control of rice sheath, bllght

: Exoeriment c. T_iming “of chém’icél ’appulica{ions for
the controt of rice sheath blight,

MATERIALS AND METHODS

These pot expenments were conducted to determine
how long after application to the p'ants the chemicals
remained - effective. for contro]lmg rice sheath blight
© and whether the chemicals had a good thcrapcutlc
effect. '

Fwe seedhngs (vanety IR 36) were transp]anted

i in a pot_(i/SOOO a) on 5th May: 1981. Before trans-

planting fertilizer was added to each pot at the following

rates: Urea: (N) 0.8 g, Triple- suj:érphbsphate 0.5°g,
Potassium chloride 0.5 g per pot.

“Then' the plants_ '

were grown in the gi¢enhous, and the' pots'to which

chermnicais had been apphed were brought outdoors.

On - 24th June 1981, 50 days after, transplantmg, all

the plants were inoculated by. the same method as that |
uged " in Expenment A.  Chemicals were applied once

a week from 4 weeks before moculatmn to 2 Weeks
. after-inoculation. ERRE S

. “The chemxcals and their apphcat;on dosage were
a3 follows: : :

1. Validamyein 3 %, liquid form 1/1000 dilution

2. Rovral 50 % wettable powder 1/2000 - dilution

3. Folicur 25 % wettable poWdef 1/2000 dilution.
Disease assessment was cartied out on: 15th July

' 1981 by the same method as that applied in Expenment
Al Protectwe value was estimated accordmg to the

followmg formula:

Protective value =

(D.D. in check plot - D.D. in'treated plot)
D.D.in check plot

X 100 -
D.D.. = Degree of damage.
'RESULTS'

The 'results.‘ are -_Showh'jn"Table 3 and Figure 2,
© All the- chemicals (Validamycin, Rovral and Folicur)

- significantly reduced the incidence of infection, even
when applied 4 wetks before inoculation.

It seerned that Rovral and Folicur were more effectlve
than Vahdamycm The plot which was treated wﬁh_
Vahdamycm at the - time- of inoculation showed’ the

- lowest degree of damage. “Two plots which were treated

I or 2 weeks after inoculation showed less damage

=than the four plots ‘which were treated 1-4 weeks'.

before moculatwn :
With Rovral three plots which were sprayed 1 or
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Figure 2. Dagree of damags; Experlmant C. Tlmmg of chemice_l
appheatmn for the eontre! of rice sheath blinht

. 2 wceks before and at; the tuue of mo i

ietioh' :shbwéd '

15 2 weeks before and at the t1me of in culatmn_

showed tess damage than " the other ﬁve plots whnch

‘ werg' sprayed 3,4 weeks before moculatnon and 1, 2

weeks after moculatmn

Experlment D. Fleld test at Kunlngan Statlon in the
o - Wet season 1980:’81 ' :

On the basxs of the results of several pot expenments,

it appeared that Rovra! and Fohcur were as effective

as Valldamycm, and . some ‘cases both chemleals
were superior for controlhng rice sheathbllght However,
it is necessary to determine.. ‘whether. both  chemicals

are also effectwe for controllmg the d1sease under

field conditions.

Teble 3. Effact of lhe tlme of appllcatlon of tha chemlmls on the contrai of rice sheath bhght Expar:ment c

Apii"fe"

Degree of - Protective

Chemicals Dosage " Time of application ' Nui-n'b'er of Perﬁcént'of ;

_ingredients - Dilution ' tillers infected damage value

. examined  tillers @ ) (%)

1. Controt . , , . . 107, 912 ¢ 642 0.0
2. Validamycin 3% LF 1/1000° 4 weeks before inoculation - 119 - 807 43.3 326 -
3. —ditto— _ditto~  ditto—  3weeks = —ditto— ©128 . 83.6 C4n1 34.4
4. _ditto~ _ditto— - - —ditto— . 2weeks - —difto- - - 121 785 . ALy . 357
5. ditto— Cditto— - iditlo—  Fweek . —ditto— 113 832 - di4. 355
6. —ditto- C—ditto—  “ditto—  same time of inoculation 124 Cap 14 97.8
7. ~ditto— ~ditto- —ditto- 1 weekafterinoculation. 133496 1797 734
8. —ditto— it~ —dito 2 weeks - =ditto— 122 6237243 21
9. R_ov}al 50%'\\’1’_ - 1_[?000 4 weeks before_inocuietio'n 100 - 38,0 L 142 719
10. ~ditto—~ ditto— | —ditto— 3 weeks ditto— ‘140 4507 . 182 717 -
1. —ditto— ditto—  ditto= 2 weeks  =ditto= 103 126 i Al 938
12. -ditto-- —ditfo- | —ditte-  lweek  Sdito- 13000 00 00 1000 -
13, —ditto—  _ditto-  dilto— same time of inoeulation . - . 127 - 08. 02 997
14. -ditto— Cldito- | -diio- L weekafler imogulaton 109 523 175 . 127
15. —ditto— Sdite- -dito—’ 2oweeks - —difo— 101 - (693 238 - 629
16. Folicur 25% WP _1]2000_ ' 4weeks before moculatmn . _ ‘1_1.7 . 7’18 . . 29.5 54,0
1. fdittoe-. ' . —ditto-  ~ditto— * 3 weeks  ditto- . 109 ESM . 267 584
18. ;ditto_:. .—.Adi.ttoa_ —~ditto— . 2 weeks . —'ditto—- o _ -:'1()4_ L 260 o 8.3 371 o
19. —ditto—- - -d'ii%°¥. —ditto— 1 week fdiltof S < N 285 - 96 - 860 -
20, —ditto— - -—dit.to—. : -—_ditto——  same tlme of 1noculauon ' 114 - 140 45 - 930
21, —ditto— . —ditto— "+’ _—'dittofi: . lwnck after ln()cuiatlcm S l.l'] _30.3 Cas 57.2
22, —ditto— Cditto- . -ditto— 2 weeks  —ditto= T2 848 333 0 481

Note: Variety; lR—36,Tran's;flanting; 5th May, Inoculation 24th f.hin'e,fl)'isease assessment; 15th J'ul_y 1981,
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MATERIALS AND MFTHODS

The test was camed out by spht plot des1gn in the
paddy ﬁelds of Kumngan Station, with four repheatmns
U Twelve treatments were prepared as shown in TabIe
4. The plot size was 5 m x3m (15 m 2y, IR-36 vanety
“was used in the test and the Tice seedlmgs were trans-
planted on 7th February 1981, w:th 25x 25 cin spacing.
'I‘or fertxhzatlon 120 kg N:trogen 60 kg Phosphate and
60 kg Potassmm weie applied as Uréa,. l‘rlple super-
phosphate . and’ Potassium chloride, . respectwely Urea

was apphed three times, one third of the total quantxty

‘as basic dressmg, one’ thlrd at the tlllermg stape of rice
and the last third at the primordia stage of rice.” Both
Triple superphosphate and Potassmm chlonde were
applied as basic dressing. :

- Fifty one days after trarisplanting, rice plzmts were
artificially inoculated using ‘wheat bran cuiture’ (28° C,

10 days mcubat:on) to which rice husk bad been added

' the moculum dosage beirig 3-5 g per hill. :
_ ' Applicatlon desage of chemicals was a5 B of active .
; iim_g_r_ednen_t_ per h_ecta_m_rc for Validamyein; 7505 and 375 ¢
of "actice ingredien{ per hecta're for- Rovral and 375 g
“and 187.5 g of active mgredwnt per hectare for Fohcur'
The ehemwals were sprayed at the rate of 1500 liter
per hectare and were applied ‘1 week before, 1 week -
after moculatlon and’ 3 _weeks after inoculation,
 respectively, - _ . :

- Disease assessment was - made twice, on 89th May
aiid 25-26th’ May 1981 and degree of damage and-
' proteetwe vaiue were estimated by the same formula.
as that used in the pot expenments ‘In the test, rice

plants ‘were haivésted on 25-26th May 1981, anid grain
yields of rice with husk were. estimated after dry-
processmg

Name of chemicels, spplication dosage and timing of application,

Tabla 4
Exgpsrimant D a_nd E. Fiald tests at Kuningan and Citayam Stations,
Cord - Name of chemicals dnd "_Dasage - =’I‘iming ol" epplicetion .
: active ingredients Dilution 1 week . 1 week 3 weeks
i before .- "-after - . -after
_ "inoculation im_)culation- inoculation
Az . ‘ Valtdamycm 3 Liqmd form ' IIHODO '_ + " -
Ab T --ditto— c=ditte— -~ - + +
Ba R()VIdl 50% Wettable powder : /1000 + + -
B.b. : ~ditto~ —ditto - C - + +
 Ca L dilto- 1/2000 + + -
" Cb o - ~ditto-- ~ditto— .- + +
Da - Folicur 25% Wettablo powder  1/1000 ¥ * -
o “ditto— “ditte— - + +
Ea - - ~ditto- 112000 + + -
Bb - —ditto— “ditto~ -~ ¥ +
"Fa. . Control, Untreated plot - - -
Fb —ditto— - - -

Split plot design _:'Méln.:pl{)ts

A; Valtdamycm 45 g dctive mgredlent]ha

B; Rov;al 7505 aifha
_ C, Ro_vr_ul 375 gai./ha
'D; Folicur 375 g 4 fha
E; Fohcur 18? 5 ga i. fha
F; Unlreated plot ) .

Suh p_lots:

a; Chemmals were apphed i week before and al‘tcr moculahon

(two sprays)

b; (,hemleals were apphed 1 week and 3 weeks after moculatlon

(two sprays)
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RESULTS

- The results are summamed m Table 5 and l*lgure 3,

The results obtained. from moculated hifls on. 8—9th May, -
showed, that the dlsease rncrdence of the plets to ‘which' -

Rovral or Folreur had been apphed was srgmficantly
different from that of the unspr'tyed eontro] plot and
the plot to which . Vahd'rmycm had been applied.
Valrdamycm drd not decrease srgnrﬁcantly the mcrdem.e

of the mfeetron compared wrth the contro] presumably, R
because it r‘uned immediately after spraymg with

Vahdamycm

The results: olr)tamed from moeulated hrlls on 25 26tlr .

May, showad that Rovrat and Fohcur Were more effec

tive. than _V'rhdamycm in eontroﬂmg the dissase. In .

accordance with the Analys1s of Variance on the degree
of damage there were srgmﬁcarrt differences -among

the: rephcatrons chermcals, timing of apphcatrens and
in the interaction between chermcals and timing -of

applrcatlon

The resulis: from non- dnoculated hills on 25-26th
May, showed - that Valrdamycm Rovral and ; Fohcur'
were effeetrve for controltmg the - disease, - although.
Rovial and Folicur -were superior o Validamycin. -

%) |

80

60

Degree of damage

40+

. On the basm of the data obtamed from mecnlated- .

 hills, it was: evrdent that all the chenucals (Validamycm

Rovral and Folrcur) afforded lugher grain yrelds of rice
with husk than those recorded in the untreated controt

_' But in the"case of the non meculated lulls yrelds were
not srgmﬁcantly dlfferent among the treatments Yrelds

of rice from nonAmoculated hills were sometrmes hlgher '
than. those from moculated lul]s

Expertment E Field. test at C!tavam stetlen in the
' dry season 1981

MA'I ]:,RIALS AND METHODS

The desrgn of plots repheatrons, kmds ef treatment :

. -'Varrety “used, sPacmg ef transplantmg, fertllrzatren .
- method and moculum seurce and ‘amount ot‘ artrﬁeral

moculatron, dosage and trmmg of chermcal apphcatmn
and method of drsease assessment were the same asin
expenment D (ﬁeld experrment at Kunmgan Station).
The rice seedlings were transplanted on 23rd “April ©
1981 and 62 days after. transplantmg, rice plants were
inoculated  on 22nd June 1981. Dtsease ‘assessment -
was made twice, on- t’t’th July and 27tlr July 1981,

Aa Ab Bo.Bb Ca-'qe* Da ‘Db’ Ea Eb. Fa Fb-
. Figure 3, Degrae of damags and grain. yrelds af rica, m

Degree of damage Non meeulaterl hrlls .
MR  Degice of damage Inoculated hilis
© OF—— - Yields {t/ha), Non mecula_ted hitls
®------- 8 Yields (t/ha), Inoculated hllls,

'Experlmen_t D. Fisld test at ‘Kuningan
Station in the rainy season, 1980/81.
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RESULTS

inoculated }uils on 17th:

“The: resulfs obtamed frof’

July, showed that the" dxsease incidence of the plots

o w]uch Follcur had been apphed was sngmﬁcantly
dlffelent from that of ‘the. control plot ‘and of the .
plots to which Vahdamycm and- Rovral had been -
applied. . - However: apphcatlon of Vahdamycm and
Rovral decreased the mc1dence of mfectlon compared
with the control; . e S
‘The results obtame&_'

frj'oﬁi' in'oeuiated hi]'is"ko'n' 27th '

Vahdamycm or Rovral in. contro]img the dlsease -

In "accordance with the Analys;s of Vanance on the :
degreé of damage (value exchange to: Arcsm) there' o

was_ a significant :difference among the chemicals at
1 % level.

Table 6.

: : e ‘showed
The results are shown in Table 6 and Figure 4, e

: expenments were conducte‘
.iuly, showed that . Fohcur was more effectwe than . -~

lts from 'h'aﬁ inoeulated ‘hills on_ZTth"'July, :
hat 2l the ' chemicals. {Validamyc n; Rovral -

and’ Fohcur) were effcctwe in controlhng the disease, -
Fohcur was, more effectwe than Validamyein of Rovral '
with. the results obtained' from ' this

The' 1est

Companson

eXpenment and the other’ four expenments (Experimént
A D) shows that the effect of Rovral in contro]lmg
. the dlsease was dlfferent ' '

DISCUSSION

Severa} pot expen ]

' reenhouse and two ﬁeld

Plant: Pathology of BORIF and at Kunmgan and" _

"Cltayam Statlons, Central Research Instltute for Food

Crops in Indonesm, from December 1980 to August'_

: 1981 to determine of efﬁcacy of Rovral and :Folicur

for control]mg rice sheath blight caused by Rhizocroma

‘ solam

Effu:acv of chemlcals for the eomrol of rice sheath bllght at Citayam Statwn Expanment E .
Treat- 17 Ju]y, 198} (Inocuiated h;us) , _i?”}uly; 1981 (Inoculated hins)' 27 July, 1981 (Nonmoculated hitlsy
ments Percent of ~Degree of ‘Protective © Percent of  Degree of Protectwe ) Percent of Degree of ' Protective
vinfected *. Pamage  _ Value  infected = Damage -~ Value  “infected Damag__ ©Value.
Ctillers (%) B . ey o tillers (%) Ay L wyE tillers (%) & . oar
e - 885 549 - 200 ‘858 52.1 35.2 _34.4' 20.8 335
“Ab 96.1 5087 3L - - 900 469 466 . 4E 95 740
@ 923 529 T 286 - T 1879 495 409 296 152 538
Ba. . 926 . 661 36 . 967 789 . L9 35 . 192 BT
“Bb | 867 597 . 261 885 S5 334 192 - 719 . 784 .
C® 897 629 - 149 926 687 177 - 24 136 © - 586 .
Ca o728 42 380 873 609 2437 U365 - 2080 335
Chb- .0 920 . 895 264 . 880 625 - 288 - 5320 138 623
©. .. 83 50 32.2 87.7 617 266 343 - 173 - 4719
pa o oAnit T o114 4k dpx 196 756 236 100 681
Db %Al 469 - 420 0 T84l 454 - 483 290 10,7 70.8
M . 706 . 322 583 653 325 0 620 263 104 - 695
Ea 699 . 448,347 719 289 .64l 213 - . 77 7540
L Eb . 870 439 . 457 887 437 502 - 218 . 9%, 135 -
® 8 444 462 303 363 572 246 87745,
Fa .. 930 ¢ . 686 00 913 804 .00 487 313 00
CFb . 01000 - . 808 . 000 - 1000 - <878 0.0 60 s . 366 0 00
S 9680 AT 00 L 9570 T BAL 005 544 340 00

Note: . a)* Protect'i;fe Value was eslin'l_ated a.c.corc!i:ng. go,ihe_Fomiu_la reported by iwato‘ { 9'7'5)'_ .
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11000 1[2000
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Figure 4. Degrea of damage. Experiment E. Fisld test at Citayam Station in the dry season, 1981,

Throughout these expcnments, all the ‘,heimcals
. used (Validamycin, Rovral ‘and Folicur) reduced the
incidence of  infection and subsequently increased
the yield of rice.. o :

. Folicur "afforded a better controi of the disease
than Vahdamycm Also Rovrai was superior to Valida-

_myein. except for the field test conducted at C1tay.1m
Station. :

. Ou et al (1978) and ‘IRRI Annual chort for. 1978’
repoited that Iprodtogz the active ingredient of Rovral,
afforded a good control of tho disease éven at the

reduced rate of 1.0 kg/ha with 3 sprays, and that' '

Rovial and - Vahdamycm mcreased the yield of rice
when apphed at dlfferent rates and frequcncy of spray.

Twata (1976) reported that’ Vahdamycm was effectwe
- in controlling the disease in Indonesm :
In: the expenments conducted in Indonesia, Rovral
' afforded a g,ood control of the dlsease and increased

_thc yleid of nce even at the reducecl rate of 375 s

“aifha with 2 ‘Sprays. But_ in the field experiment

conduéted at Citayam ‘Sfati_on, Rovral application’

~could not reduced the incidence of the disease even

at the higher rate of 750 g a aifha with 2 sprays. When o
Rovral was apphed 1-2 weeks before inoculation (Iesmns .

~ has not yet appeared, bootmg or headmg stape of rice)
'~ at a rate of 750 g aifha witli 1 spray, its efficacy for

- controlling the disease was . higher than when applied

12 weeks after' inoculation” (the csions had already
appeared on rice, heading stage of rice). From the

results obtalned in the field expenments at Kumngan

Station, Roviat s1gmﬁcantly increased yield of rice
in comparison mth_._unt_rcated ‘control, when applied
at the rate 750. g aifha or 375 g aifha with 2 sprays
1 week before and after inoculation: - '

The -effect of Rovral for controllmg the dlsease

. Was dlfferent between the results obtained in Kuningan
cand Citayam for unknown reasons.

It will thus be
necessary to. conduct further experiments. (Figure 4.)
According to  personal info‘rmat:ion from . Béyer
Company wh:ch _produces the Folicur (NTN 1971:
N«(4 Ch!orbenzy!) N-cyclopentyl- N’ -pheny! hamstoff),
the results of prelmnnary chemical control  tests on
rice sheath bhght using ‘Folicur ‘at IRRI (Phﬁlppmes)
showed that Folicur apphed at the: dosage of 1.5 liter
wag. effectwe and ; supenor o Val1damycm and Rovral.

In the expenments conducted in Indonesia, Fohcur_

: apphed at.a rate of 375 g adfha with 2 sprays 1 week
'before and after inoculation “also afforded a better
.control of -the. d:sease than Vahdamycm or. Rovral '

The ()ptlIIlle tnmmg for tlie apphcatwn of Fohcur

‘was 12 weeks before inoculation in temls of effectwe-'
. ness " Applicafion of Fohcur at'a rate of 375 ¢ a.i., [ha

with 2 sprays 1 week ‘before and after 1noculat10n
also resulted in'increased-yield of rice. ' S
- Since in the experiments; the inoculation was camed._ :

‘out at the heading stagie of rice plants it was suggested
- that Rovral and Fohc.ur should be apphed before the
* heading stage '
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From the r:es"u!tsf 'rnéﬁtioﬁgé"c_l_g above, it was concluded
that Folicur was euperiOI to Va]jdarriycin for controlling

rice sheath bhght while Rovral was_ ds. effectrve as

Valrclamycm The rates, frequency and trmmg of
application of Rovral and Folrcur were deterrmned
as follows:

Rovral: 'Apphcatron rate 750 g aetrve mgredrent[ha-
Frequency’; 1 or 2 sprays.. _
Timing of apphcatron before headmg stage
"~ ofrice.

Folicur: =Apphcatron rate 375 g actwe mgredlentlha

l-'requency lor2 sprays

Timing of applrcatlon before heading stage

of rice.

But: it seemed that the apphcat:on of both chermcals _
I week ‘after moculatron (at the heading stage) was
also effective in controllmg the disease compared with -

the untreated control.

'Agrochemrcals, for.
experiments. -

Although both chemicals were effectrve for control] -
mg the’ dlscdse at “the reduced rates of 375 g a.. /ha'

g (Rovral) and 187.5 f ar/ha (Folicur) with™ 1 spray_
sLor 2 weeks after moculatron, further tests on “the
- rates and.- frequency of applrcatron under natural

conditions of disease océurrence sho_uld_ be ‘conducted, -
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20 TREATMENT AND STORAGE OF SEED CORN FOR THE CONTROL
" OF JAVA CORN DOWNY MELDEW '

-Masdiar, B-.* Yusut*' and T; Yema_geetri**. .

.~ ABSTRACT

. The’ purpose of thrs exper:znerrt was to determme '

how long -after storage seeds treated with Rldorml

could be protected from mfectron W1th Java corn downy _

mildew -caused .. by Peronovelerospom ‘maydis. - = Two

corn varretres, Harapan. (susceptlble) and Harapan Baru
(resistant) were used’ in “the.: test. - Three kinds ._of soed -

treatment plots were preparéd as.follows: 1, vntreated

sceds, 2. seeds - dressed with Ridomil at arate of 3 g
formulation/kg sced, 3. séeds dressed with eromll _

1tarateof6g/kgseed _ S o
- After treatment each’ lot of, seeds Was drvrded rnto

four groups, and kept under four drfferent condrtrons'

as follows: 1. labomtory room 2. refngerator, 3. desrc:

cator, 4. desrccator w1th1n the refngeralor The .seeds -

thus treated and stored were pianted on’ ZIst Mareh
1981 (Expenment A),'and 25th May 1981 (Experrment
B)-in the field of Crkeumeuh Statron at Bogor. .The
experrmentat fields were surrounded by infected corn

“plants_planted two weeks before and moculated with

the pathogen :

Germmatron and rnfeetron were mvestrgated week!y'

from tio to ﬁve weeks after planting.

Infection: Plants affected by the disease were only'
observed in the’ plots which were planted wrth un-
The percéntage of infection of the .

. treated seeds -
sus_ceptrble vanety ra_nged from 0% to 2% (ave_rage
133 %) in eﬁpertl'flent A, and from 0% to 80 % (average
60 %) in experiment ‘B, whereas that of the re51stant

variety ranged from 0 % to 20 % ‘(average 5.5 %) in
experrment A, and fiom 0 % 1019 % (average 9, 2 %)

in experrment B.

" Seeds treated wrth erorml were not 1nfected wrth :

downy mrIdesv ini’ e)_c‘_pe,n_ment‘ A
seeds were {reated at a rate of 3':g,fkg seeds and only
two out of 2410 plants ‘of the. susceptrble vanety
become mfected

:-V.Rldorml was effectrve fo
. __downy mrldew even after nme months of storage of
- treated seeds ' :

-com- producing farmers;
o damage by the disease can-be expected Thus, further
“seed treatment and storage tests were carried. out in the -
_ ‘Sub- dwrsron of Plant Pathology and C]keumeuh Experr—
‘mental Station ‘at the. Central Research Instrtute for
" Food Crops (CRIFC), from August. 1980 to July 1981.

In. _exp_enme_nt ‘B, .

It eould be demonstrdted hat seed t -:at' SRR

the' r,ontrol of Java eorn:

Germmanen If seeds are store'"

at room temperature a

=land humrdlty, the gerrmnatron abrhty decreases raprdly-_
~with trme
. Vlrunudrty lost therr germmatron abﬂrty alter 3 5 mont]\s _

The seeds kept at room temperatme and

However the seeds kept at low terrrperaturo, low humr-
drty, or under both condrtrons, _were able to mamtam
their germrnatron abrlrty even aftcr 6- 9 months

s 1NTR"o'oUCrroN o
Javs corn downy mrldew caused byPeronosclerospom'
nmydrs (Butler} Shaw is -one of the inost nnportant;

'diseases of corn in Indonesra

' Kajlwara et al (1979) reported that Eehromerol was
able to effectrvely control the disease by soil. treatment

"oefore planting. Exconide and Molina (1978) evaluated

Ridomil (A(,ylalanme) rn the field as seed~dressmg_

" fungicide for the control of Phtlrppme corn downy
" mildew: caused by - Perarrascierospora philippinensis.

'Apphcatron of* Ridomil at all rates tested {2,4,6and

i g active mgrtdrent[kg seed) resulted in the ebsence of
_ mfectron from emergence untit harvest even under

hrgh 1noculum density “level. . Masdiar and Tantera

_(1979) in- Indonesra reported lhet the app!rcatron of
. Ridomil as Seed trcatment reduced the number of plants
.mfected with Java corn downy mildew by up to 100 %.

"I corn seed treated wtth eromrl are dehvered fo
eomplete proteetron from

Plant patho]ogy sub drvrsron, Bogor Research Instltute for Food Crops Centrat Research Instrtute for Food

Crops, Bogor, Indonesra
Fk

Troprea] Agnculture Researeh Center, Yatabe, Tsukuba Ibarakr Jdpan

R '1_215 .



- The pmpose of ihese expenments was - to determine
how long after storage seeds treated with Ridomil could
be - protected from” infection W1th Java com (}owny
mﬂdew ‘

~ MATERIALS AND METHODS -

Two corn varieties, - Harapan (suscoptible) and .
Harapan Baru (resxstant) were used in the’ tost.. Three
kinds of seed treatmcnt plots were prepared as fonows :
1. untreated seeds werc used as control, 2. sceds uressed
wﬁh Rxdomﬂ (35 % active mgred;ents) at a tate of
3g formulauon}'kg sced, 3. seeds dressed \mth R;domll
at a rate of 6 g[kg seed :

" The seeds were treated monthly from August 1980
to May 1981. After treatment each lot of sed ds was
divided into four groups and kept under four dnfferent

condltions, as follows 1. laboratory room, 2. ;_e[nge-

rator, 3. desiccator, 4. desiccator within the refrigerator,
The seeds thus treated and stored were p]anted on
“21st”Maich 1981 (Expenment ‘A), and 25th May 1981
-(Fxpeﬂment B) in the field of C1keumenh Statioi. -
The expenmental fields were surrounded by infected

- corn plants planited two weeks . before and moculated

with a conidial suspension of the pathogen. -
A Spllt p]ot design with two rephcatlons was uscd
‘In Expenment ‘A, 168 piots (2 vanetles X 3 seed
treatments x 4. storage conditions x 7 length of storage)'
were prepared as shown in Table 1. The' plot size was
-5 m x 0.5 m {one row, 20 hxlls 40 seeds), and: two
sceds weére ‘planted i each hill with ‘25 .cm spacmg '
Urea (120 kg N); triple- superphosphate {60 kg P, 05)
“and’ potassium chlotide (60 kg KgO) were apphed as
basxc dressing. _ R
Germination and infection were 1nvest1gated weekly.

© Tahle 1. Perc:sntage of%armmatmn Treatmant and storaga test of ssed corn for cuntrol of duwny mlldaw
Experimant A, Datﬁ af plsntmg, 21 March 1981, Date of mveshgatlon for germmatmn. 31 March 1981

R Length Varioty HARAPAN Varicty HARAPAN BARU.
Seed - of, Storage conditions - _ Storage conditions

Average a* o .b% et Cd¥

treatments ~  storage a* b* L _ceF o _dd Average
(months) @) . @ B G @ W m ®w ® %
" Control B 763 838 788 763 . 788 850 -~ 8.3 . 800 . 888 . §5.0
(Untreated 1 813 838 875 738 Bl6 850 813 763 .738 79
seeds)” 2 675 688 775 BL3 738 713 838 950 863 841
3 413 725 0 7137 700 638 688 838 738 813 769
4 263 500 750 738 563 00 413 600 663 419
5 SO. S688 750 - 700 547 00 577 513 625 428
6 1000 775 ' 788 725 597 00 0 575 625 .. 738 485
Av. 440 722 717 4D .- 670 LAM3 7020 113 160 655
Tréated seeds 0 $1.3 888 925 . 913 810 713 950 828 850 835
'(3g Ridomiy/ 1 875 938 BBR 825 88.2 788 925 . 863 913 . 872
Kg seed) 2 87.5 - 750 863 815  84.0 763 800 B3 800 | 794
: . 3 288 . 875 8B 675 682 425 7900 800 850 . 743
4 . 250 788 . 850 850 685 . 0.0 600 663 - 663 - 482
5 00 913 838 . BL3 641 00,775 515 638 . 497
6 i3 550 . 863 850 . 569 .. 00 575 . 675 . 638 472
- Taw. 402 815 874 829 730 384 . 789 745 165 671,
Treated seeds. 0 62:5 825 © 8000 725 744 715 800 .863 875 g8
(6g Ridoniit/ 1 L6250 825 0 638 . 115 714 738 8000 7 638 813 747
K seed) 2. 638 . 768 . 813 788 752 650> 875 - 550 875 738
3. .313 . 813 638.. 188 - 638 . 488 . 813 - 800 - 700  70.0-
4 138 788 688 7000 579 25 625 525 160.0. 444
5 0.0 750 _ 650 . 650 513 00 626 450 488  39.1
6 00 463 838 913 554 00 463 325 - 563 33.8
Av. 334 747 724 163 642 382 0 714 593 702 598
Nﬂte *awLaboratory Yoom, b Re.rlgerator c=Desiccator, d= Desiccator w:tlun the rcfngexa‘or
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frcm 2 fod weeks after p!antmg
In Expenment B, 240 plots (2 varreties X 3 seed :
treatments x 4 storage conditions X 10 ]ength of storage)

‘wete ‘prepared, as shown' in Table 3. The plot “size,
spacing of hill - ‘and apphcatron of: fertritzers were: the

saimie as in E\tpenment A
Genmnatron ~and rnfectton Were :
weekly from 2 t06 weeks after. planting.

investigated

‘RESULTS

Expenment A

The results of expenrnent A are shown in 'l‘ables .

and 2, and thures 1-8.

Germmatron (Table ]) There was 1o s:gmﬁcant

difference _in the number of emerged plants among
the three. sced treatments Gcrmmatron was affected
by the }ength anid; condrtrons of storage When :the

seeds were kept mote than thi¢e months at room tempe-

rature (24°C - 30°C) ‘and room humidity {55 - 86 %),
. the * percentage’ "of ‘germination gradually - decreased.

Wheén' they were kept more thun ﬁve months at room'
temperature and humrdrty, the. percentage of. germi

. nation was practically Zero.

However, when the seeds wero kept at elther a Iow '

temperature (about 4° C) ‘or. low humidrty or: ‘both, -
“the percentage of germmatrcm dld not decrease so
s -mnch even after six-monith storage

Infection (’I‘able 2): Plants affected by tire drseasc

’j_Were onty obsetved in- the plots_which ‘were. planted N

with untreated “seeds. -
-of the suscepttble vanety (Harapan) ‘ranged: from 0 %
“to 72.% (average 33 %), and of the resistant. vanety' '
(Harapan Bam} from 0 % 10 2(} % (average S: 50%),

The percentage of. ltlfBChOll

Seeds treated w1th Rldomd did not become mfected

: _:w1th downy n'uldew from emergence until harvest

even the suscephb]e vanety sub}ected to a rcduced

 treatment rate of 3-g/kg seed.

In ‘the plots piantcd w;th untreated seeds there_ '

fwere no- srgmﬁcant differencés in the percentage of
h 'mfectmn among different lengths of storage and storage. - :

condrtlons

Table 2. Pamamage of mfected piants. T reatmant snrt storage test of seed com for eontrOI of c!ewnv mtldBw
Expenmant A Date of plantmg, 21 March 1981 Date of investigation; 25 April 1881,

Varie‘ty .HARA'PA_N'

Variéty HARAPAN BARU

y Length -
Seed . ’ of Storage conditions Storage condrtrons

_Kt'er%r'ge S a* b o d*

treatments jstorage ‘ _=a:*' b* e o dr Average
C(month) @ G . @ B @ W %)
Control 0 . 492 418 270 213 348 .. 88 101 47 00 . 59
(Untreated - 1 200 254 257 288 250 0 . 15 . LS . 33 B85 3.7
sceds) . 2 130 273 258 277 235 0.0 4519 43, 42
3 300 552 - 439 607 407 . 18 . 30 . 85 . LS. 37
4 95 400 350 . 203 262 . - - 61 63 .19 48
5 00 . 473 500 4Ll 346 ~ . i09- 00 - 60 56
6 00. - 500, 508 724 433 0 . 24 152 20 W3 125
Av, - 1_3,5 © 410 369 . 389

326 - - 3.0 - 7.3 4.7 ¢ 6.1 5.3

Note *a,b, 5, d same as Table 1,

_ All plots of treated seeds wrth eromrt remained umnfeeted
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" Tobte 3, Pe_roémaga of.gq:rmtns_'ﬁo'n_. Trostmeont and storage tost of santi corn foi-¢ontral of déwny mildew. "
_ Experiment B, Date of planting; 25 May 1981, Dato of investigation for germination; 7 July 1981, . 1.

Lo - demgth o Variely HARAPAN " varicty HARAPAN :BARU
Seed . Tof .- _ Storage conditions S i . . .._Storage conditions,
| treatmients - storage - 4%’ ¢ b¥Toied TR Average - - a* o b® o c¥ g% o Average

Gmonthy . B BB B G W B W W

850 U913 900 8BS © 888° | 913 | 850 925 913 © 9pg .
C 815 850.. . (8637 815 . 866 813 C875 6500 800 8345
6.3 .. 863 .- 950 5 863 913 1925 788 913 884
938 815 888 950 913 . . 975 938 925. 913 93§
800 925 o900 - 950 | 894 | 850 863 . 925 950 . 397
65070950 938 875 (853 . 900 938 - 963 . 963 941
315938 863 863 759 0 U BL3 . 950 925 925" T 9n3
2257 925 - ‘963 915 972 007 950 00t Y950 el
88 .- 938 . 900 938 716 - 007 938 :. B3 1925 669
50, 875 :875° 900 675 . : . L3 - B3  B25. . 850. 1631
571 965 904 899 B20 619 907 . 874 .- 910 . 824

“Contro!
- (uintreated
Cseeds)

o

0 m-..lcxm-h- Wbk e

g
<

Treated seeds
(3g Ridomil/
Kg seeds)

788 838 850 888 . 841 763 1838 - 815. 815 838
738 - 863 763 913 819 . 863 8L3° . 800 900 844
8.3 950 813 © 863 872 850 - B13 863 715 . 825
788 838 838 913 844 . BI8  8LS 925 875 878
750 900 850 © 838 - B34 788 863 825 838 828
$50 863 BL3- 863 . 772 . - 750 863 813 815 825
175 8IS 850 . BSO. 688 . 50 888 875 850 666
15.0 81.3 900 825 672 ' 25 838 763 163 . 59.7
75 850 163 788 619 00 8L3. 650 . 725 | 547
50 638 725 RTS - 872 L3 7507 4700 . 750 553

9.3 843 817 B62 . 153 499 835 809 - 823 740

O mIn it a = o

o
=

775 863 713 U738 772 863" 800 825 913 - 85.0°
863 900 850 750  -B4il 80.0 888 913 - 825 856
763 850 150 813 794 788 850 875 950 . 866
638 800 . B0 800 759 . 788 938 938 - 738 844,
738 750 900 738 78.} C o 8l3 85.0 863 863 -84
$25 963. 875 888 813 650 938 863 975 . 856
0363 U838 U875 863 734 SB8 913 913 738 788
50 850 815 850 656 ©13 0 RI3 U728 850 0.0
13 913 863 850 659 - 007 | 888 638 775 . 575
38 713 850 750 588 00 575 638 765 - 494

'_[‘ré:atg_d seeds
(6 Ridomil/"
Kg seeds)

O 0 S B W e O

o
=

© 477 844 835 - 804 740 - 530 845 819 839 158

Note; *a, b; ¢, ¢, same as Table 1.
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- Note: : -
a; Laboratory toom -
- .- b; Refrigstator } Lo
© gy Deslegdter. i e (T IR
0T g Deslccntor within the refrigator o 40—'_5

e TR
T

Number of emerged plants
Number of eme_rggd_p}éﬁts »
<

“r i T T B | — . . - ,I . .': - , k == .1 - - oty 4 -
L S OURR I EMonthg TG T 3 4 5 6 Olonty
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FIGURE 8. GERMINATION & INFECTION, (EXPERIMENT B, HARAPAN BARU,
CONTROL:UNTREATED SEEDS}
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'Bxpenment B:

‘The results of expernment B are - shown i Tabtes' .

3 and 4, and Frgures 9-16.

n- the lahoratory, the maxunum temperature was -
32 C (average maxrmum 29 C), and the mm1mum

was 21 C (average rmmmum 25 C) The- max1mum
'humldrty was 98 % (average maximum 80 %), and the_ o
minimum  was’ 48 % (average mlmmum 61 %), from_.

September 1980 until May 1981
Germmatron (Table 3): There were srgmﬁcantly

differences in seed germmatron of both susveptlble and
resistant varieties among’ the’ ‘different rates of seed'f_ '_
_dressmg with Ridomil.. Lower percentages of germr—-'_

nation were : observed ‘when - Rldomﬂ was admmlstered
at the higher ratc of 6 gfkg seed.

When the seeds were miantained more than ﬁve
months at room temperature and humidity, srgmﬁ~
cant]y fewer p]ants emerged

However, when the' :

seeds were mamtamed even for nme months at:low .

: temp srature” oF Tow humrdlty or ‘both; seed- germmatlon

chd not: showany appreclable decrease L :
Infectaon (Tab]e 4): The rate of mfectlon with

.downy mlldew of ‘the: susceptlble vanety ranged fiom . _

-0 % to 80 % (average 60° %) and of the remstant vanety
from 0 % to: 19 % (average 9 2 ). , '_ _
When seeds were treated it'a rate of 3 glkg seed
only two out “of 2410 p]ants of the- suseeptrble varioty -
become mfected although these two plants dld not”
. show typrcal systemrc symptoms Seeds of the resrstant' _
 varlety treated at a rate of 3 g/kg seed and seeds of both
varieties treated at the lugher rate of 6 g/kg seeds
: remamed umnfeeted i :
Drfferences i -_the

ﬁ'lg”t_ﬂ':'a:ﬁd'ijeoi_idition_s' of. storage -

did not influence the percentage of infection. However, = .

we observed that plots with pootly emerged plants: had a
Tower percentage of mfectlon

Tahle 4, Pereentage of mfected plants Traatment and storage test nf seed corn fur control of downv mlldew
Expenment B, Date of planting; 26 May 1981 Date of Investngation for garminatmn 7 Julv 1981

Var’iety HARAPAN BARU

0.0 02 o2 00 L

. Length - “Variety HARAP_AN
Seed of - 7. Storage conditions _ : Storage conditions -
treatments storage ‘a¥. - b* p® B b Average ~at b* ° ¥ :d_* Average
(mionths) ) ) (%) AB) - ) - (%) - (%) A% (%) %)
Control 0 603 644 694 732 668 68 132 9.5 137 108
{Untreated 1 657 - 7060 60.9 - 80.0 69.3 - ST 129 74 140 10S)
seeds) 207 710 638 659 774 695 - . S5 122 63 164 101
' 3 61.3 678 189 697 693 6.4 80 135 . 192 118
4, 578 677 444 763 - 6LS . . .74 145 . 68 105 9.8
500070365 0763 667 6110 et U 14 09 130 18 8.2
6 20,0 547 594 638 495 3.1 79 54 17,6 8.5 .
7 1.1 622 558 692 496 - 66 63 90 - 58
8 286 680 597 . 653 554 . o - 187 77 108 93
.9 0.0 686 ST . 694 © 488 S 00 0119 76 I8 18
Av. 412 663 - 618 .7l4 604 T 38 167 84 13 9.2
Treated seeds 0 0.0 00 . 00 0.0 0.0 00 00 00 00 - 00
(3g Ridomil/ 1 00 00 00 . 00 . 00 00 00 00 00 0.0
Kg seed) 2 0.0 0.0 00 00 . 0.0 0.0 60: 00, . 00 00
: 3 0.0 0.0 00 00 007 .00 00 0.0 00 . 00
4 0.0 00 - 00 T 00 - 00 .00 . 06 0.0 -.00 L 00
5 - 0.0 00 - 15 00 . 04 . . 00 00 00 00 0.0
6 00 .00 00 0.0 00 .00 007 00 00 0.0
7 00 . 00% 00 00 00 © 0000 00 05 00
8 U000 LTRSS 00 00 0 04 . .- 00 - 00. 00 00
9 ©00 - 00 00 00 00 . 00, 66 00 - 00 0.0
AV

008 . . 00 00 00 086 00

Note: a, b, ¢, d, same as Table 1, The plo_tsjof seeds_tr_eated by Ridom_il':a:t arate o_f-_6=gII_(__g seed, remained uninfected,
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FIGURE 9. GERMINATION, (EXPERIMENT B, HARAPAN, CONTROL:UNTREATED SEEDS)
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FIGURE 10. GERMINATION, (EXPERIMENT B, HARAPAN BARU, CONTROL:UNTREATED SEEDS)
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FIGURE ‘11 . GERMINATION, (EXPERIMENT B, HARAPAN, RIDOMIL 3g/Kg seed) -
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FIGURE 12. GERMINATION, (EXFERIMENT B, HARAPAN BARU, RIDOMIL 3g/Kg seed)
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FIGURE 13. GERMINATION, :,(.EXPEHIM'ENT_ B, HARAPAN; RIDOMIL 6g/Kg seed) -
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FIGURE 8. GERMiNATION & iNFECTlON IEXPERIMENT B, HARAPAN
" CONTROL: UNTHEATED SEEDS) :
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FIGURE 16. GERMINATION B INFECTION, [EXPEFHMENT 8, HARAPAN
’ . 'BRU, CONTROL: UNTREATED SEEDS) )
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FIGURE 17. MAK'MUM and MINIMUM TEMPERATURE in'the LABORATOHY ROOM
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Although Exconde “and’ Molina,". I, reported that

6o 5 -
‘g0
B
TO
604
so| 5
a0l
“TEmiem L E. e.:é ﬁ LE MLE n LEMLEML Eyve L
9 e EI ‘12 = _2 . 3 4 5
FIGURE 18. MAKIMUM and MINIMUM HUMlDtTY in tha LABDRATORV ROOM
(E: Farly, M: Mrrldle L: Ldte, same as Flgure 17,)
DISCUSSION

Exconde and Molina,- Ir.,
. Ridomil as seed dressing’ was able to control effectively
Ph]lrppme com downy mrldew caused by Peronosclero-
spora phrlrppmensrs (Weston) Shaw Seed gerrmnatron
.st slightly reduced with 4.6, and 8 g actrve mgredrent}'
kg ‘seed.: Masdiar and Tantera (1979) reported that
'._secd treatment with. eromll at a Jate of 1.g allkg

seed resulted in the absence of mfection wrth Java corn

downy mildew - caused - by - Peronosclerospom maydzs
(Butler) Shaw in Tndonesia.

nnmedlately before plantrng and there have been very

fow reports on the long term efﬁcacy of Ridomil as seod
dressmg for controlhng downy mrldew after storage -

of treated seeds. :

. .This experrment conﬁrmed the effectweness of
Ridomit .as seed treatment to control Java com downy
nuldew at the reduced rate of 1.05 g a.i. /kg seed when
the seeds were treated nnmedrately before p]antlng

l‘hrs expenment shows that seed" treatment with
erorml for the control of Java com downy mildew
rcmains effectrve even after nine .months . of seed
storage.: PR ' y

If seeds are stored under laboratory condrtrons,
germination ability d_ecreased rapidly with time.. The

seeds "~ kept  at room'-ter_nperr,tture' __end__hunlidity._ _-lost -

their germination ability after- 3-5 months. However,
the seeds kept at low temperature low humidity -or
both condrtrons were able to maintain their gemnnatron'
abrhty even after 6-9 months of storage

(1978) reported that :

However these .reports.
descnbed only tests ‘on Seed treatment with Rldorml_ '

E seed germlnatron dechned slightly at a rate of 4,6 “and

8 g arlkg seed we found that treatment ata rate of

21 g allkg seed srgnrﬁcantly reduced germmatron_ -
'_111 expenment B. “Such an effcct ‘was not however,

_observed in expenment A The cause of thls drfference .

- remams unknown

From the above, we may conclude that seed treat

-ment w1th Rldorml remanls effeetwe for the control N

of Java com downy mrldew after nme-month storage

. 'of treated seeds even’ ‘at the reduced rate of 105 g'

_allkgseed L . .
: However how to marntam the gerrmnatron abrllty_

"_of com seeds in- troprcal condmons isa problem which

ren_larns_ to be solved. This ex_rpen_ment_ indicates that

"'seeds should be stored under low ternper'ature or low _
‘ hurnldrty condrtrons to prevent the decrease of seed

germination ablhty
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