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Local indica rice varieties with desirable 
floral traits influencing outcrossing 

/H. (. Sar/k-, plant breeder, tillt N. A. 

Mhli, l ri'ilt plant breeder, Banglud'sh 


icc Rcstarcl Institutc (I RI), J.rtdch-

I)haka, IBanglat'sl 

We soulgt t identiy local indica rice 

variet ies with desirable Iloral Irails ill-

Il]t ci lg
 

at BRRI Ittill 

SILIioll, .JlitdChit, thllrillg lIc 1982 


l.ajhliog 


casic ttl-lec).Ninu l\-ciihl loctal varietics \vere gtii)\tV it 
"d pg l

2-11 Ilitts at 25- spacittg 
ltSttl12' lIIc s1ccdlittc/ltill. No erliliz.i 'as 

i" 
Allilhui si/c Oe(tleIl), ;l igIlla sizel ' 

( Iilh). I, wereslit) :t exscrtiot (,;) 
rrcildcld Ii clach entry. Atlher length 
varied i't l l I = 08()t)7 o2.80 11111 ( X . 

0.03 ): sti-ina Jtnlto h li (it 0.42 I 1.34 
11tt (X = 0.,.5 f 0.i2): and exslion 
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Vareties (no 
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Varieties %vith larger anthers ( 2.00 mm long) 
and stigmata (Z' 1.00 mm long) with good ex
sertion ( S(Y/r). 

Variety 

Ashwini 
Kalagura
Lal Khaia 
Kumri 
Loatong 

Ittalal inpa 
Ilolu djaron 

Kalpisl;
Laida 

-

Anther Stigmla Stigma 
length length exsertion 

(ii) (it) 

2.1)4 
2.28
2.08 

1.04 
1.00 
1.04 

50 
70 
60 

2.10 1.04 60 
2.1) 1.06 75 

2.30) 1.00 75 
2.14 1.00 70 
2.10 1.34 70 
2.18 
2.48 

1.14 
1.08 

80 
75 

Anther lI'ngth (mm I Stigma length (mm) Stigma exsertion I%) 

I'req ticncy listritltion of varieties by anther length, stigina length, and stigma exsertjon. 

ion froi 0 to 9.:; (X 46.24 - .58).
'[el entries had larger antlhers 

'' 

(- 2.00 tnn) and stigtiata (>' 1.00 rut)
witlh good cxsertion (> 50'J) (see table). 

P ICd iSlri tlion (,(varieties by a nher 

length, stigia length, and stigma exser

hutillais shown ill lhe figure. El 

000 
IS 1r n to 0 0 

In InKnI 

ct iniIn N a) 

Rice seed viability under two storage con
ditions 

/d. Zahuril Ilaquc aund Mahmtida 

aroo , P ant lh rsio loqr D i isio ,t 
Batnglad'sh Ric' Research Institute 
(BRRI), .Iv tdehpur, Dhaka, Bangladesh 

BR8 and BR9, two high yielding varieties 

(HYVs) recently released by BRRI for
boro and ais seasons, yield better than 

othtr HYVs, but field workers reported
that germttination percentage, particularly 
t 

ttat of BRg, was poor. Rapid loss of seed 
viability was suspected to be a genetic 

trait. 
We studied the seed viability range of 

BR8 and BR9, with BR3 as check. Boro
harvested seeds were sun-dried to 12% 

moisture (wet basis) and stored in metal
baby food containe;s and in gunny bags 
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in a laboratory roonl. Seed viability was 
checked at monthly intervals by germina-
ting the seeds in water culture at 32oC in 

the germinator, using i00 seeds and 3 
replications. 

Seed viability remained high until 
352 days from harvest when seeds were 
stored in metal containers. BR9 gernmina
ton percentage was highest (see figure). 
BR8 and BR9 seeds stored in gunny bags 
lost viability much more rapidly tha1 
BR3. A similar trend in seed viability loss 
was recorded in aus-harvested BIIR., BR8, 
and BR9 seed, except that viability range 
was shorter for boro-harvested seeds. 

It appears that BR8 and BR9 seeds 
are miore s-isceptible to, expowtire to thle 
atmosphere (gunny bag storage) adthough 
their ge netic orpotential seed viability 
range is higher than that of 1313, as in-
dicated by storage in a closed metal con-
tair.er. It is suggested '1at the seeds of 
these varieties be carefully stored andI.. 
h a n dle d t mi ,i~ eXp)s reil Z e to h ig h handldito mn i di th hpsurto ig1-
humidit assa wys 
atures. E 

Inheritance of leaf sheath color in rice 

A Q :Urolotor, l'lat Sci'('oc I */rtmt'nt. 
,,lhmadt1 I/?ll("i'ersioi. Zaria. Nigeria 

We studied the iiiheri tacc of purple leaf-
shea th coloration using tile parents Tai-

Geminotion(.)
100 

so 

60 

40 

GerminationM 

1o0 

8-
W40 

60 % Mean ter_ 

Mean 

40 -
Mew RH 

20 -

. .BR B.. 3
1___ ___ _l_1 _ 1 

60 120 180 240 3(X) 

J A S 0 N D o F M A M 

chung Native i ('N I) with a green leaf 
sheath, and l)lar with a purple leaf 
sheath, F I anI 2 populations (f the11 
cross TN I/Dular, and backcrosses of FI/ 
TN I and Fi/Dular. 

The dist ribu tions of parents, F I , F2 , 
and ba:kcross progenies are shown in 

Table I. t)isribution ofparens, F i, 12, and backcross progenies. 

Plan is (n.) in each class 
Parent or progeny . 

Purple In :rnediate dark purple Light purple Green 

TNI1 60
I)ular 58 
1:1 3 19 
1: 222 128 98 99
1C(1:/ IN1 5 27 23
l33(l lar) 15/ D u 5 

Total 
plants 
(no.) 

Table 2. Segregation in F 2 progeny of TN I/Dular, backcross progeny of Fj/TN I and-Fl/Dular for 
leaf sheath color. 

Plants (no.) 
Cross Expected atio X 2 P value 

Colored" Green Total 

TN I/Dular 248 99 347 3:1 2.12 0.20-0.10
F1/TNI 32 23 55 1:1 1.16 0.30-0.20 
F1i/Dular 20 0 20 No seg. 
aColored represents all classes of purple, prple intermediate, dark purple, and light purple. 
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TempM) RH M) 

10 

E 

30 90 

-r 
- 20- 80 

10- 70 

0 
R9 

0___-0o 
360 

j 

Germination percentag e f bor 
l uvetcd riceseeds stored in 
closed m e ta l c o n tainers (a ) a n d in 
gunny bags (b), and mean temper
ature and mean relative humidity 
(R) of storeroom. 

TI 6(Tables I and 2). El60 
58 
22 

347 
55 
20 

Table I. Color varied from deep purple to 
green. Plants were grouped as colored 
(purple) and green as shown in Table 2. 

The purple leaf sheath was dominant 
in F and the difference between the two 
was monogenic. F data also indicated 
that the purple leaf sheath is dominant 

and is conditioned by a single gene. The 
backcross plants of FI/TN I confirmed 
the finding, indicating that a pair of 
alleles condition segregation in crosses be
tween parents with purple leaf sheaths 

i 

ERRATUM
 

T. N. Singh, Gulab Singh, and H. P.Singh. Chemical weed control in dryland 

rice. IRRN 7 (5) (Oct 1982), 21-22. In
the table on page 22, the last row should 
read: 
r d 

CD (5%) 0.17 0.20 

4 
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GENEJIC EVA.UAfION AND UTILIZArION 

Disease resistance
 
A promising donor for blast resistance duration, white-kerneled, mediutm-iall Reacton of KAU1907 to leaf blast at Pattarnbi, 

culture frou the cross Blhavani/Triveni India. 
. De.DrI and K. hanruikara, scored I in a trial where the national-------------------------------------. 

R egw&na/l AgriculturalResearch Siatiom, check vari,ty Vaiti scored 0, using the 	 o)ist5,s score (0-9 scale)
l'attumhi,Keralt, India 0-9 scale. Tests in lt ree stibsequen t trials Variety 1981-92 1982-83 

confirmed this highly resistant reaction of ........ .....
Leaf blast is one of the most important 	 the culture (see table). This fining is Trial Trial Trial Trial1 2 I 2
rice diseases in Kerala, and Pattanl-i is significa:! because KAU 1907 has wide -...-----....
.
 
ahot spot for the disease. While screening adaptability to important seasons ai:d Triveini 5 5 9 7 
prerelease cultures fr disease resistance, Kannagi 9 3 7cropping sittialions in Kerala, includIng Valli 6 1 1 31 
we fo, d thal KAU 1907, a short- rainfed uplands. l KAUI 1907 I 0 0 0 

Antibiotic activity of rice agglutinin Antibiotic activity and aggOtination liters of the rice agglutinin facor (RAF)derived from the seeds 
and leaves of some rice cillivars." 

S. K. Ait , I'hvlum Ili/hioi)a Dlartoiut , Av dia a)I, inhibition 	 Agglu ination titers against,4ssaln/,.1gricltura//C ll'['/'sily.
]orht-
 zonles 011111) in-airlst 

785 0/. hItdia,; att A'. dml and, (;oT. Soturce ........ ........... c. pv.oryzae (11470)
X,\'. :. ainyloi'ora (8)
,I.L. Kairr, Phint I'a/tholoiv )epartmt,.'. c.pw.orza,' h. ,i,nhi'ora I8)
 
Ulir crt 01 ( 'iwt//tOhia. TN I seed 8 I0
't1., A isstori 
.11issouttr 05 211,. S,.I 	 I:64 1:64TN ileaf 10 0 1n.1. rn.t. 

IIJI sced I0 8 1:256 1:128 
Aggluti ation oi imtm bili/atito f)lplant ItIIleatf 16 7 1n.t. it. 

pathogellic bactelria in , c-vr:tl hosts, ill-	 d .t. nut tested. 
clitding rice, has been reptrted. We 
isolaled a stnall moleciilar veight prtetin measured, using tile cylinder-plate nieth- The RAF froin 13J I seeds also was higherfroltl rice seeds and leaves Ihat showed od, against a virulent strain of nXa/lho- than that I'FroTN1 . It is likely that the
aggl ilinatitn and :'tibiotic activity. The 'nonas campstris pv. o)'vza' (1-1470) and RAF plays a role in the disease resistance
rice aggliliitation 'actor (IRAF) was is:i- an avirtnlenl acal-s'llar strain of)':rteiuia capability of certain cultivars not only by
lated from cultiv:is TN I and 1I. I. Agglti- a1n,o,.ora(18) (see table), its agglttinating activity bit also by anti
titiatitu was dilterilined by tile agglutina- The RAF derived from 1J I had high- biotic activity. 0I 
tion dttf lest. Anlibiolic activity Was er antibiotic activity than that from TN I. 

Varietal resistance to leaf blast and sheath 
blight at Pattambi, India Rice cultures with multple resistance to leaf blast and sheath blight at RARS, Pattarnbi, Kerala,

India. 
I' S'.S. er and C. I.i/t|', Rcgiontl
,,griculturalIs,'arc/h Station (R..IRS), Entry Cross Reaction to0attambi6 79 306, Kerala. India Leaf blast Sheath blight 

Le-'f blast (131)and sheath blight (SI3) TNAU I7005 Dasd/IR20 R MRRNR74822 Sona/Monoharsaliire two major rice diseases in Kerala. 	 I IR245-30-41 01IS677/IR2078-436-3-5 R R
)Nring 1981-82 kharif. 388 ctiltivars II1'U2205 ASI 1/JR 1820-17-1 RR 
)!"National Screeniag Nursery I were test- 11L'U2206 -do-	 RIll'U2203 ASI /fR 1820-210-2-//C11039 	 R
d for 1I3and SIB resistance at RARS, 	 I116080 R R-do-	 i MR
)attambi, which is a hot spot location for R1'1015-12-10-3-1-1 Sona/Monoharsali MR MR
)oth diseases. Screenting for Biiused U13N 	 I,161-3179 Kali monch 64/Sona MRKMFP8 -do- MR MR 
attern and was under upland situations KMP4I 	 MR-do-	 MR MR

ith Pusa 2-21 as the stisceptible check. RNR82249 'Tella harnsa/Rasi 	 MR MR
h B screening was under transplanted RPl015-45-117-1 Sona/Monoharsali MR MRRPIOIS-38-85-1 -do-	 MR MRonditions with Jyothy as susceptible 

RN 8:5 (October 1983) 5 



check. Each test entry was planted in two 
2-m rows, spaced at 20- x 15-cm. Plants 
were inoculated at tillering stage with the 
ShB pathogen multiplied on rice stei 
pieces. Disease reactions were judged by 
the Standard Evaluation System "or Rice 
scale. 

GENETIC E\/At UA, rION AND UTILI/ATION 

Insect resistance
 
Japonica cultivars are more susceptib!e to 
brown -,lanthopper biotype 1 than Tongilhybrid.
hybrids 

I. G. Goh, J. 0, Lee, Y. t1. Kim, and 
C. G. Kim, enitouiologists,Institute of 
AgriculturalSciences, Oflice of Rural 

)er'ehlmient,Suweon, Korea 


Susceptibility oflongil lines (japonica/ 
indica) with ino genes for resistance to 
brown plantitopper (13111) was studied 
using a seedling bulk test. :tur japonica 

and 4 Tongil lines that are recolnilended 
to I'allnels in korea wele ailternately 

planled ii 15-cut-h0ng n ws in plastic 
boxes with 2 replicatinus. ('ultivar 
reaction to 1I11I hiotype I was ecordLed 
at 7, ), I I and I, days :dfter in l'statiOti 
(I)1) usin- the IW80 Stlidard Evaluation 
Systiel, for Rice. 

(11 N[I WI I VA,'[ 	 I 1k) [ IJNP I)11U~A N 	 ZAI-ION' 

Disease pressure was high (location 
severity index [LSII'= 7.22) for BI and 
moderate (LSI = 4.60) for ShB. 

CR280-5, JR49, and MGL 14 were 
highly resistant to ShB and 139 entries 
showed resistant or moderately resistant 
reactions. 1RNR7881 1,WGL 26420, and 

RGL 1746 were highly resistant to BI ant 
39 entries had resistant to moderately 
resistant reactions. Although all the six 
lines with highly resistant reactions to on 
disease were susceptible to the other dis
ease, 14 entries resistant to both diseases 
were identified (see table). E 

Seedling reactions of selected rice culivars to brown planihopper biotype !.
 

Damage rating.,, at given days

Rice type Variety 

7 d 
forigil Milyang 23 It 
(japonica/ Seogwanibyeo R 

indica) Iangsanbyeo R 

Japonica 	 Jinjubyco MIk 
IDolnjinlbyeo NISingjinbyco M 
Sangpungbyco M 
(icongchcongyeoIR 

(R check) 

"ased on seedling hulk test- It resistant, MR =moderately resistant, M noderate, MS =moder
alely susceptible, S = susceptible. 

Japolica varieties Jinjubyeo. Dong-
jinbyct , Saminantbyco, and Sangpung-

byeo were susceptible to 1111I at I 1)1. 
Tongil lines Milyang 23. Seogwangbyeo. 
and Pungsanbyeo were moderately resis-

Adverse soils tolerance
 
Rice tolerance for coastal salinity 

T. S. Sintha, j/ulior )lO1t hr'eh'r,and 
A. K. Blandi*opadlhrar,v. ( .ens tist 
and officer inl charg,. (C'tt . Soil Suloit.r 
Research Institu-te (('SSI1I). ( O/ninttg 

West Bengal, India 

Rice varieties were screened in rainfed 
fields for coastal soil salinity tolerance 
during kharif (Jun-Nov) 1980. 198 i. and 
19R2 at CSSRI. Trials were in a, randt'ri-
ized block design with three replicationi.,, 
Soil pH1was 7.0 and soil salinity (ECe) 
ranged from 6..3 to 	11.5 in 1980, 6.3 to 
8.3 in 198 1, vild 9.4 to 16.9 mmho/cm in 

IRRN 8:5 (October 1983) 

1982 it different crop growth stages. 
One-hundred and sixty-three varieties or 

lines were conipared to local checks CSR 1 
and Nonasail (Sel). using the 1980 
Standard Evaluation System for Rice 
scale. Plant survival at nalurity also was 
recorded (see table). 

In 1980 Nonasail (Sel) scored best at 
all stages. The lines IR4432-28-5 and 
IR2863-35-3-3 also were proniising. In 
1981 10 varieties or lines scored better 
than the resistant check at vegetative 
stage. Among then, I19884-54-3 and 
M 52 were the most tolerant. Although 
1I42 had 100'/ survival, it had poorer 
growth than 11(36. Lines that performed 

after infestation 

9 d lI d 13 d 
R MR M
 
R MR MS
 
R MR MIS
 

M S S 
NIS S SMS S S
 
MS S S
 
R R R
 

tant to BPIl at I I )1 (see table). Among 
rice cultivars with no BPHII resistance 

genes, japonica cultivars at seedling stage 
were much iore susceptible to BPH than 
Tongil lines. E 

as well as the local check CSR I were 
iiR4432-28-5, Nonasail (Sel), IR10198

66-2, and IR2307-247-2-2-3. IR4432
28-5, Nunasail (Sel), IR 10I198-66-2, and 
CS RI exhibited more tolerance at rip
cning stage thanat vegetative stage. 
IR9852-19-2 and IR 13426-19-2 had 
better tolerance at 	ripening stage. 

Salinity was higlhesi in 1982 and 
most varieties had high mortality and 
poor growth. However, M 152, M242, 
PNL 28-23, and Nonasail (Sel) had 50% 
survival and perfornied best. Tests 
showed that there are three levels of salt 
tolerance: tolerance at all growth stages, 
tolerance at vegetative stage, and tol

6 



erance at ripening stage. Nonasail (Sel), Field scores and survival of some promising varieties or lines in screening for tolerance for coastal 
CSR6, CSRI, M152 in that order, had salinity.
 
tolerance at all growth stages. lR4432-28-
 Tolerance scorca
 
5 and IR13426-19-2 perforned well and 
 Plant survival at
 
IR9884-54-3 appeared suitable for 
 Variety or line maturity (%) Vegetative Maturity

medium salien oils. [ 
 1980 1981 1982 Av 1980 1981 1982 	 Av 1980 1981 1982 Av 

1R36 56 99 16 57 8 4 8 7 6 6 9 7
New IRRI publications IR42 48 100 12 53 8 6 8 7 7 5 8 7 
1R4432-28-5 79 98 21 66 6 4 8 6 5 4 8 6
 

New IRRI publicationsar'ailablefor pur-	 IR9852-19-2 57 98 30 61 8 6 6 6 7 4 8 6IR9884-54-3 73 99 19chase from the Communication and lub-	 64 7 4 7 6 6 4 8 6IR9975-5-1 62 69 11 47 7 6 7 7 6 6 8 7 
lica-ions Department,Division R, IRRL M152 34 91 74 66 8 4 3 5 7 4 4 5 
P. 	0. Box 933, Manila,Philippines,are. M242 37 63 64 55 8 4 5 6 7 5 6 6

Nonasail (Sel) 92 87 61 80 4 4 4 4 4 4Consequences of small frm mechani-	 6 4-PNL 11-2 60 9 24 31 7 4 7 6 6zation 	 7 6 6PNL 28-23 70 61 53 61 6 6 8 6 7 6 8 7
Investigaciones en arroz en los aios 1R10198-66-2 70 93 15 59 7 4 8 6 7 4 8 61980."restnie fie los intfi)res de IIR10206-29-2 59 84 22 55 8 6 8 7IR13426-19-2 58 83 	 7 5 8 7.- 71 7 5 - 6 7 4 - 5 

la conferenciainternacionalde IR2307-247-2 55 99 19 58 8 4 8 6 6 5 8 6 
investigacionesen arroz del aflo -2-3 
1982 IR2863-35-3-3 79 96Pokkali 7 5 60 6 6 9 7 5 5 9 660 4 24 8 9 9 8 6 7 8 7 

Map series of Bangladesh. rice area M-1-48 59 2 - 30 8 9 - 9 9 9 - 9 
plantedby season, rice area planted CSRI 97 37 67 - 4 6 5 - 3 5 4
by culture type, farn size distribu- a 19 8 0 Standard Fvaluation System for Rice scale of 1-9: 1= growth and tillering nearly normal; 9 = 
tion, and base niap. almost all plants dead or dying. 

GENETIC EVALUATION AND UTILIZATION 

Deep water 
Grain yield and plant characters of tome photoperiod-sensitive rices in floating-rice areasPerformance of some promising varieties 	 Long (Mekong) Delta, S. R. Vietnam, 1982. of Cuu 

in floating-rice areas of Cuu Long Delta 
Field 

Ngtuyen Van Luat, B. K. Singh, Nguyen Vrey Date of Hleight Panicles gan/ Unfiled 1000-grain YieldaVariety heading (cm) (no./n, 2) grainsl grains(,,) weightr(g) (t/ha)
Airth Chau, Tran Van lloa, and Le Van panice
Thanhi, Cuit Long Delta Rice Research 	 Local An Giang
Institute, Onion, 1/au (;iang, Vietnam 	 Ba Bong 07 Dec 260 89 146 12.3 32.2 3.0 defCu La 20 Nov 247 108 151 16.3 23.9 3.3 cd

Nang Chet Cut 17 Nov 250 92 151 18.2 24.8 2.9 cf
Nang Tay Dum 23 Nov 89254 195 18.4 22.8 3.6 aDeepwater rice is grown on about 0.5 	 Nang Tay Lon 23 Nov 255 83 133 15., 29.7 3.6 abmillion ha on the Cu Long (Mekong) 	 Sa Mo Chum 25 Nov 237 103 165 14.3 22.5 3.4 abc 

Delta. Most is grown in An Giang, Dong Introducedb 

Thap, Kien Giang, Ilau Giang, and Long IBKNFR76031-1- 23 Nov 228 92 82 30.9 34.4 2.5 g13-1 
An Provinces. There is little infornatio l BKNFR76047-4-3-1 07 Dec 210 69 98 27.9 28.7 2.2 g3n agronomic characteristics and yield 	 Leb Mue Nahng 111 22 Nov 255 88 116 22.7 31.8 3.0 def
)ftpopular local varieties. RI)19 05 Dec 208 117 62 25.3 30.7 3.1 ede 

We compared local varieties Nang Local 1/au Giang
Dun, 	 Bay 01 Dec 272 69Nang Tay Lon, Nang Chet la BongCu La 19 Nov 231 121 18.0 33.3 j.7 a88 84 30.7 24.3 2.5 b
 

tit, Ba Bong, Sa Mo Chum, Cu La, and 
 Nang Chet Cut 15 Nov 248 75 99 20.0 24.6 2.6 b 
ittroduced varieties Leb Mile Nahng I Il, Nang Tay Dum 30 Nov 244 65 158 20.5 23.3 2.7 b
3KNFR76031-1-13-1, BKNFR76047-4-3- NangTay Lon 20 Nov 258 71 102 20.2 28.3 2.5 b 
t, and RD19 at Art Giang and I lau Giang httroducedb 

BKNFR76031- 21 Nov 245 76 96 24.1 34.9 2.5 bsee 	table). 1-13-1 
In Jun 1982 I-month-old seedlings Leb Mue Nahng I 1 20 Nov 256 62 103 23.9 32.0 2.4 b 

vere transplanted in 25- x 25-cm spacing Pin Gaew 56 15 Dec 298 84 127 19.2 30.8 3.4 a 
it I seedling/hill. Maximum water depth aMeans followed by a common letter are not significantly different at 5% level. bFrom Thailand. 
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was 161 cmn at An Giang and 146 cm at
 
Hau Giang in late Oct (see figure). Water level (cmr2)
 

At An Giang, Nang Tay Dutm yielded 170
 
highest (3.6 t/ha) and was significantly
 
superior to Nang Tay Lon and Sa Mo 
 150
 
Chum. It also had the highest number of
 
filled panicles. Nang Tay Lon had highest 130 - \
 
grain weignt and Sa Mo Churn had more 110- / 
panicles/m 2 . Ba Bong was superior at Hau
 
Giang. Soil type may have caused differ- 9o 
 / 
ences in varietal performance in the two An Giang t%
 
locaions. IHau Giang has slightly acid sul-
 70 

fate soil and An Giang la nor ,alalluvial 

%
 

% 
sil. 5u 
 Giang


In tro d u ced varie ties had a high er p er-
 Hflu We/e- tuanocenltage of unifilled grains than local varie- 30 in foodwatr depthties, except Pin Gaew 56, which had a II in the experimental
large number of filled grains/panicle and 10l \ plots in An Giang and 

I Ihigh grain weight (see table). Week 4 I 2 3 4 1 2 3 4 1 I2 I3 4I I1 I2 3 I 4 I 1I 2I I lau Giang Provinces3 4 o ('uu Long )elta,IIKNFI7603 1.1-13-1, BKNFI,76047. Month Jul-I-Aug'-' Sep---- Oct- Nov- Doc S. R. Vietnam, 1982. 
4-3-I, and R1I) h9ad less adaptability in
 
An Gian[,. a typical floatinog rice area, Leb Mie Nahng I IIand Pin Gaew 50 had 
 late maturing and had longer plants and
because :;icy have lower elongation ability elongation ability similar to that of local good kneeing ability, making them suita
and can be dalmagCd by deep flooding, varieties. Ba Bong and Pin Gaew 56 were ble for deep water. E 

Elongation rate of some deepwater rices Malida, and 62-08. 
of Bihar, India Forty-day-old pot Ledseedlings were Field Problems of Tropical Rice

submerged in a I-mn-decp water lank. 
R. Thaktr, senioJr rice hc'd'r,,ind R.K. Water level was adjusted daily, and height ,ield Iroblems of Tropical Rice, revisedSingh, assistant res'arch offcer, l'lantt as measu red ont4 consecutive days. 1983, provides simple, eas '-to-rcad
Breeding and (;',te'tics Departnent, )aily eltongalion rate varied. Maxi- iinfi 
 lation to help rice wtorkers identifj,Rajendra ,gricultural tiircrsit., A 4. C. ntutttt daily elongation was 26 cm for major insects, diseases, weeds, and soilSabour,Bhagalpur, Incdia Desaria, 25 cut for Barogar, 18 cm Ior problems. More than 1.50 color photo-

Pichar, 13 cm for Jataki (64-117), 12 ct giralhs illustrate the pocket-sizedleld
l)eepwater rices are characterized by for BR 14 and lort62-68, and 7 cut for guide. The fist edition o/'FieldProblemsrapid elongation of stett, shealmh, and lealf Malida. Tie litne of greatest elongation was COpublished in 11 non-l'nglish lanblade when water rises. If water rises also varied. Desaria, Barogar, and 62-68 guages and hllore than 200,000 copiesgradually, they keep their leaves above had greatest elongation on day I;Picliar, were distributed bt' localptblishers, rethe ourface. Ellongation rate of many local Malida, and 131R 14 on day 4: and Janvki search institutes, and nationalond interdeepwater cultivars grown in Bihar has (64-117) on day 3 (see table). national agricultural research cei ters. Fornot been established. We recorded daily Barogar and Desaria, both loating injornationabout purchase and/ortrans
elongation of local varieties Janaki (64- rices, elongated fastest, and had greatest lation-copublication rights, please write:11"), BR 14, Pichar, Barogar, Desaria, day I elongation, which is desirable. El IRR1, Communication and Publications 

Dept., Division R, R~ 0. Box 933, Manila,Average daily elengation of local deepwater rice in Bihar, India. Philippines. 

Av daily elongation (cm) 

)ay I Day 2 Day 3 l)ay 4 pil-
Av Range Av Range Av Range Av Range 

Janaki (64-117) 2 0.2-5.4 5 10.7-6.5 5 31.0-12.7 0.5-10.8 .;;,h
Pichar 4 1.2-8.2 2 0.3-3.8 4 0.5-13.3 14 1.5-18.0Barogar I ,/I,16 8.0-25.0 8 4.0-17.1, 8 2.0-17.0 8 2.0-17.2Desaria 9 2.0-14.0 6 1.4-10.4 14 5.1-26.1 5 1.0-13.0Malida 1 0.2-3.5 3 1.6-5.0 3 1.)4.5 6 3.0-7.062-68 7 4.5-10.0 8 5.5-12.0 4 1.0-6.2 2 0.5-6.1BRI4 7 0.5-7.0 5 0.5-10.0 4 0.5-10.3 9 5.0-1 1.7 
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GENETIC EVALUATION AND UTILIZATION 

Drought resistance
 
Rasi, a drought-tolerant variety 

. N. Singh, R. Thakur, and S. 1. Sahu, 
'lant Breeding Department, Rajendra 

Agricultural Universitv (RA U), Bihar 
Pusa, Samastipur, 848125 

During 1979 dry season (Mar-Jul) 
AICRIP coordinated two trials with 17 
entries, each grown in randomized block 
design with 3 replications at RAU, Pusa 
campus (25.59"N, 85.40"E, and 51.81 in 
above sea level). Recommended cultural 

(.[ NI I W I VA[ L!A I11IN rN L llH IZAIIO)N 

* 

HPU741, a promising early, cold-tolerant
 
rice variety 


K. 1). Sharma, R. P. Kautshik, S. L. 

Sharma. and 1'. (. Katoch, Plant Breeding 

Departnent, 1/. P. Agricueltural 

Utiirersity, 1'alampur, linachalPradesh, 

Inlia 


HPU74 1.a cold-tolerant rice variet,, " 
selected for earliness and unif'orm 
maturity, andP~2designated as IR304 1-45-rmtecosC16%/1980
Plp2B Fron the cross CR 126-42-5/ 
IR206 1-213, issuitable for cultivation 
in low, mid, and high hills of' Himachal 
Pradesh up to 1,550 1i altitudes. 

In transplanted experiments con-
ducted di roughollt Hlin;achal Pradesh 
from 1977 to 1982, HPLU74I yield
averaged 3.7 t/hia - 19.4% more than g5 77 % more than 
R579, m'ore than China 988, and 

8.8% more than Himdhan (Table 1).
In rainfed upland experiments frot 

1980 to 1982, it averaged 2.8 f/ha, 27.3% 
more than China 988 and 16.7% more 
than Hinidhan (Table I ). Fable 2 shows 
that tests in rainfed uplands experienced 
severe to moderate drought stress from 
flowering to maturity. 

Yield stability parameters fo" 20 
rices tested in the elite varieties trials in 

Rasi yield performance under drought stress,techniques were used to raise a good crop. Samastpur, India, 1979. 
Unfortunately tile trial could not be irri- Variety Days to 50% Grain yield
gated f'or 15 days (starting middle of flowering (tlha) 
May) during the vegetative growth stage, Rasi (IET1444) 99 3.7
 
33 days after transplanIing. Leaf' firing Ratna 108 1.5
 
was visible after a week of' water stress. Pusa 2-21 108 1.9
Total precipitation until harvest was 800 Saket-4 (CR44-35) 102 3.1
 
am, including 637 mm in July. Only Rasi CD (5%) 0.65
 
(I ET 1444) did not have leaf' firing CV % 23.20
 
drought symptoms. Leaf' firing intensity
 
varied from 15 to 50% of the leaf blade drought conditions were promising (see'
 
for other varieties. Rasi yields under table). [ 

TepereTable. Grain yield 'U74 Ii limachal Pradesh, India a 

Grain yield (t/ha) 
Year U74 China 988 Ilimdhan 1I579(check) (check) (check) 

Transplantede'xperiments 
1977 3.9 (5) 3.5 5) 3.6 5) 1978 3.7 7) 3.6 7) 4.0 7) 3.5 7)1979 3.8 (6) 3.3 (6) 3.3 (6) 2.5 (6)
1980 3.7 (16) 3.0 (I1) 3.0 (16) 3.0 (8)
1981 3.8 (14) 3.9 ( 9) 3.7 (14) 3.5 17)
1982 3.4 (9) 3.8 ( 5) 3.3 ( 9) 2.6 (5) 

Mean 3.7 157) 3.5 (43) 3.4 (57) 3.1 (33) 
Increase over - 5.7 8.8 19.4 
respectivechecks (%") 

1 experi)en322.3( 3) 2.11(3) 2.4( 3)

1981 3.4 4) 2.8 ( 4) 3.8( 4)
 
1982 2.6 (8) 1.9 ( 8) 1.7 ( 8)
 

Mean 2.8 (15) 2.2 (15) 2.4 (15)
 
Increase over - 27.3 16.7
 
respective
 
checks (1%)
 

aligures in parentheses indicate the numlber of locations for which yields were averaged.
 

Table 2. Rainfall pattern during flowering to maturity period of direct-seeded rice in rainfed uplands,
Palampur, It. P.India, 1980-82.a 

1980 Rainfall 1981 Rainfall 1982 Rainfall 

trm) (ram) (mm) 
1-12 Sep 124.1 (10) 1-2 Sep 45.7 ( 1) 1-6 Sep - ( 6) 
13-23 Sep - (11) 3-14 Sep - (12) 7-14 Sep 33.4 ( 4)
24-25 Sep 21.0 ( 2) 15-19 Sep 125.3 ( 4) 15-21 Sep - ( 7)26 Sep to 7 Oct - (12) 20-23 Sep - ( 4) 22 Sep 7.6 ( 1)8 Oct 8.2 ( 1) 24-29 Sep 39.6 ( 4) 23 Sep to 7Oct - (15)
9-15 Oct - (7) 30 Sep to 15 Oct - (16) 8-9 Oct 10.2( 2) 

10-15 Oct - ( 6) 
aFigures in parentheses indicate the number of rainy/dry days. 
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Table 3. Agronomic and quality characteristics of HPU741. 

hPU741 IR579 China 988 indhan
(check) (check) (check) IRRI maps 

Cross CR126-42-5/IR2061-213 IR8/Tadukan - R575/T(N)l Agroclimatic, rice cultural type, andPlant height (cm) 72 68 102 99Days to maturity 124 138 128 130 country maps may be purchasedfromPanicles (no./m 2) 220 258 245 207 IRR. Agroclimaticanddry-season mnapsSpikelets (no./panicle) 99 111 79 117 of South, Southeast,and EastAsia; RiceSpikelet sterility (%) 12.1 18.1 15.6 18.0
1,000-grain wt (g) 25.9 
 20.6 24.3 25.3 area by type ofculture, South, Southeast,Protein (%) 6.3 8.0 6.3 7.6 andEast Asia, and Map series ofBangla-Amylose (%) 17.5 21.7 21.0 22.9 desh. rice areaplanted by season, riceAlkali digestion value 5.5 6.9 6.3 7.0 area ted by culture type, farm size(1-7 score) planLength-breadth ratio 3.0 3.6 2.6 2.2 distribution,and base map, developed byLeaf blast (1-9 score) 2.0 4.0 5.0 4.5 R.E.lHuke andE 11. Huke, GeographyNeck blast (%) 10 5 25 10 Department,Dartmouth College, USA, 

are available in sets. Also available is an19.77 and 1978 in 9 environments indi- yielded local checks by 26.6%. The high- agroclimaticmap of the Philippines.Forcated that HPU74 I had high yield (3.4 est yield recorded was 6.9 t/ha on a firtherinformation write: IRRI, Con
t/ha) and high stability (regression 1.02 progressive farmer's field. municatio and PublicationsDepartment,
and deviation from regression 0.38). HPU741 has low spikelet sterility, Division R, P 0. Box 933, Manila,


In 15 minikit trials iuI farmers' fields high grain weight, long slender grains, and 
 Philippines.
during 1980, it averaged 2.9 t/ha and out- resists leaf blast (Table 1). n-_,,__._....__..____ __ .-.___ 

Pest management and control JA,-)-
Rice grain discoloration in Assam, India Fungi associated with rice grain discoloration in 63%). Weight loss varied from 20% in 

Assam, India, and %of discolored grain. Malisuri to 45% in IR8 (av, 26%). 
A. K. Roy, Regional Research Station,,'Issam Agricultural Unii'ersiti', l)il)/I! In patliogenicity tests using sporeIFngs liscoloredInatogncytesuigspr 

• grain ) and nmycelial suspensions of 3 species of782460, .. ssan, India Curvularia,Cephalcsporiumsp., .
Asye/ gtls sp. 7 chlamydospornt, Fusariumsp., and V. 
Curvidariageniculata 6Rice grain discoloration (also known as (Tr. & Earle) Hoedijn intertextun, about 50% of the grainsdirtv rice or peckv rice in some countries) C. lIuaia (Walker) Iloedijn 37 were infected when the inocula were


has increased sharply in Assain, partic- C 'enciforimnis Agarwal &Sahni I placed outside the glumes. Up to 90%
Cephalosporiumnsp.tlarly on the high yielding sali crop (Jl/ Chactontiumglohosuu <1Kunze 4 were infected when the ',,lumes were
Aug-Nov/Dec) grown under moderate & Schni. forced open and the inocnla were placed
fertilization. Grain discoloration reduces Cha'tomio sp. 2 inside. []

Drechshera or.zae (Breda degermination, causes coleoptile or radicle Ilaan) Subram. & Jain 
4 

decay, or both, results in chaffy grain, lusarium chlam 'dosporun 2 
and reduces yield. Surveys of stored grain Wr. & Rg. 
samples in Assam show that 22 fungi are Fusarimn sp. 4 Individuals, organizations,and
associated with about 93% of the spotted Mlucor sp. I media are invited to quote orgrain (see table). Bacteria and two Ngrospora sp. <1 reprintarticlesor excerptsfroml'vricularia oryzac Cav.nenlatodes (neither Dijlenchusangtstts l rhylloticta glumatnm (ElI. & 

3 
I articlesin the IRRN. Duplicate 

nor Aphelenchoides besseVi) have been Tr.) Miyake prints ofphotos and illustrationsisolated from the remaining discolored Rhizopus oryzae Went & are available to media on request
grain. Trinil from the Communicationand
 

Curvularialunata, the most common 
 (Ganguly) Jain PublicationsDepartment,IRRI.
fungus, was associated with 37% of the Tnila sp. <1 Personswho wish additionaldiscolored grain usarin spp., 13%; adrtexu Isaac detailsof informationpresented 
Chaetomium spp., 6%. Occasionally, in IRRN should write directly to 
more than one fungus was isolated from Ngoba (av, 12%). Germination of dis- the authors. 
a single discolored giain. Discolored grain colored grain was reduced 45% in Ngoba
varied from 7% in TTB2-6-1-1 to 18% in and 85% in IET4140 and TTB 4/7 (av, 
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Grain wt per plant (g) 
7 

Influence of time of rice ragged stunt were carried out in $he mnetal, tanks. Virus 6 KVhoo /oh Heng 
virus infection on deepwater rice yield symptoms were recorded during the plant 6 

development and grain yield and yield 5 : 
S. Disthaporn, Department of Agri-
culture, Bangkhen; IL D. Catling, IRRI, 

components were measured at maturity. 
Grain yield was zero or negligible in X:. 

.: 

Thailand; D. Chettanachit and M. Putta, both varieties following inoculation in the 3- XX 
Department of Agriculture, Bangkhcn, late seedling stage (60 days after seeding 

Thaiand[DSJ and was reduced by abou t 50% 

Two deepwater rice varieties susceptible 
to rice ragged stunt virus (RRSV), 

with inoculation in the early seedling and 
early elongation stages (see figure). RRSV 
symptoms developed in many plants inoc

1 
' L 

KTH 123 (early), and PG56 (late), were 
grown in pots and inoculated with viruli-

ulated at those three growth stages. After 
mid-elongation stage, inoculation did not 

7 
6 

NViruliferous BPH 
o BPH 

ferous brown pinthopper (BPH) at five significantly lower yields although a few 
growth stages to test the hypothesis that disease symptoms did develop. Yield re- 5 
in deepwater rice most field trannmission duction was caused by absence of 
happens before flooding. There were 3 
plants/pot and 3 replications/treatment, 
A second set of plants treated in the same 

panicles or fewer and smaller ones. The 
disease also reduced plant length. The 
effect of feeding of 20 hoppers/plant for 

3 
2X 

way was exposed to an equal number of 24 hours in the late seedling stage is 
nonviruliferous BPI-I to eliminate the shown in the figure. 1 
effect of feeding on yield and plant 
growth. Plants were sown on 17 May and 
kept in a normal screenhouse for the firstket n nrml16dJun 
two inoculations. On 16 Jul the pots 
were transferred to screened meetal tanks 
and the water level was raised to elongate 
tile plants. The last three inoculations 

Results indicate that major virus 
transmission takes place early in the 
season before deep flooding and resis-
tance screening can be done at seedling 
stage. It may be possible to limit the 
disease by controlling vector populations 
before flooding. D 

: X 
Early Late Early Late Flowering 

seedling seedling elanga elonqa I1Nov15 Jul tian tian 
1'7Aug 16 Sep 

ffect of tine of inoculation with RRSV on the 
grain yield of deepwater rice, Bingkhen, 
Thailand, 1982. 

Pest management and control iNsrrJvi 
Outbreak of rice ear-cutting caterpillar Table 1. Incidence of rice ear-cutting caterpillar on 4 varieties of paddy.a
 
Mythimna separata (Walker) in Manipur,
 
India 
 Tillers (no./hill) Insects (no./hill)

Variety 
Total Productive Unproductive Total Larvae PupaeR. . Barival, entonologist, ICAR Re-  _
 

search Conplex for NI'tl Region, RCM3 (Moirangphou/Jaya) 19.5 a 13.5 a 7.3 a 10.9 a 6.2 a 5.2 a
anipttr Centre, hnphal,India Punshi (IR661-1-140-3-2/ 14J
Phou ten) b 10.7 b 4.3 b 3.0 b 2.0 b 1.5 b 

lR24 (1R8/RI127-2-2) 14.0 b 11.4 b 3.1 c 2.2 b 2.2 b 0.5 b
A serious outbreak of rice ear-cutting Moirangphou (local) 11.5 c 11.0 b 1.0 d 0.5 c 0.5 c 0.5 b 
caterpillar A, thininaseparata occurred SE 1.03 0.80 0.31 0.92 0.51 0.60
in the Impial Valley of Manipur during CD (<0.05) 2.05 1.64 0.63 1.90 1.00 1.02 
late Oct 19F2 after unusually heavy Feb 'The figures are n + 0.5 transformation of the original values. In a column means followed by a coi
fo Sep rainfall that catsed repeated flood- mon letter are not significantly different at the 5%level. 
ing. Oct was comparatively dry. Cater
pillar outbreaks were severe in flood
prone areas, particularly in East and infestation was recorded based on Moirangphou. Jaya, Mashuri, CH988,
Thoubal Blocks of the valley. Many number of larvae and pupae/hill on 4 rice CH1039, Phouren, and Kumbi. Many
larval-pupal parasites were observed, varieties grown in a I-ha plot in other local varieties grown in small 

Recently introduced varieties Punshi Khumbong (West - I1Block). Caterpillar pockets had little or no damage.
and Phouibi, planted to 50% and 25% of infestation rose with the number of Malathion and B-IC dust were recom
the cultivated area, were seriously dam- green, unproductive tillers (Table 1). The mended to control the pest. Spray form
aged. In the East Block 75% of the grain caterpillar population was greatest on ulations of insecticides, however, also 
was damnaged in some fields. Degree of RCM-3 followed by that in Punshi, IR24, were used by some farmers. When pesti. 
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cide was not available, so, te farmers spot-
sprayed with kerosene, petroleum, and 
diesel oils. Kerosene sprays were reported 
to have perforned better than pesticides. 
We compared the efficacy of insecticide 
,lusts and kerosene in laboratory tests 
(Table 2). 

One-gram insecticide dust formula-
tion was spread evenly in a 2 I-cm petri 
dish and final-instar larvae were released. 
One millimeter of kerosene was placed in 

a petri dish of the same size. A 1:4:40 
mixture of kerosene, conmon salt, and 
water caused larval mortality equal to 

that with qtuinalphos (5,() and methyl-
parathion (2%) dusts. D] 

Insecticide resistance in brown planthop-
pers of Malaysia 

K. L. Ilcong, ('rop Protection. Maulam'sian 
AgriculturalResearch and IerelolICuent 
Institute, Ser/aug., ,hllaA.Aia 

Recent toxicological :;tudies on insecti-
cidal effects of some carbamates coon-
tionly used to control brown planthop-
per (1311I ) Nilapai-ratalvrgens in MIalaysia 
suggest that insecticide resistance ,ntay be 
developing, 

In 1982 1311I were collected from 
fields ofMARI , a local susceptible variety, 
in Tanjong Karang. They were cullured in 
the greenhouse ott MIRI for tO to 15 gen-
erations. One-day-old 11I adult females 

Cytogenetic variations between Nila-

parvata bakeri (Muir) and Nilaparvata 

lugens (Stl) planthoppers 


R. C. Saxena, associate entomologist, 
IRRI, attnd principalresearchscientist, 
InternationalCentre ofInsect Plt'siologv 
and Ecology, P. 0. Box 30772, Nairobi,
Kenya,"and A,. A. Barrion,, researchfKeloed, IRRI 

Populations of planthopper species N. 
bakeri and N. lugens recently were found 
coexisting on a weed grass Leersia 
hexandra(L.) Swartz, which grows abun-
dantly in ditches along rice fields at the 
IRRI experimental farm, Los Bafios. The 
planthoppers cart be distinguished by 
genitalia. The grass-infesting N. lugens 
is a distinct deviant of the rice-infesting 

N. lugens brown planthopper and is sus-
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Table 2. Comparative efficacy of kerosene and insecticide dusts against rice ear-cutting caterpillar. 
Mortalityb of last-instar larvac 

T art ated of afte r r a e 
Treatmenta at indicated time after treatment (%) 

15 rini 30 min 60 min 
BIIC IOD 17 c 80 b 97 ab 
Carbaryl 5D 20 c 27 c 73 c 
Malathion 5D 23 c 	 77 b 100 aQuinaphos 5D 	 77 a 100 a 	 100 a
Metnyl parathion 21) 80 a 100 a 100 a
 
K-.rosene + common salt + 83 a 100 a 
 100 a 

water (1:4:40)
Kerosene + water (1:40) 63 b 	 83 b 90 bc
Common salt + water (1:4) 0 d 3 d 10 -d 
Water 0 0d d 0 d 
aD = percent dust formulation. bin a column, means followed by a common letter are not signif

icantly different at the 5%level. 

from this culture were treated, using a 2-week-old TNI rice plants.
 
microaplilicator, with variousconcentra- Data from both studies were
 

tions of MTMC dilut ed with acetone, analyzed by a probit analysis computer 
Before treatlment, the insects were anes- program from Imperial College, Silwood
 
thetized with CO, . Treated insects were Park, which performs independent single
 
allowed to recover in a petri dish before analysis and join t analysis with parallel
 
being released onto 2-week-old MR I rice data. If the data do not contradict the
 
plants in hvl:.r was hypothesis of parallelism, the program
film cages. Mortality 

recorded alfer 24 11. compares elThctiveness in terms of
 

Toxi(.oloical studies ilt 1977 used relative potencies.
 
BPII coil1cLd froml fields ott Mat CltandU. l)ata show that tUllTpopulations in
 
a local sUscep tible variety in Buibong Malaysia have become more resistant
 
Lima. BI~l I were reared on FN I in the to MTMC between 1977 and 1982.
 
greenhouseIfor 20-25 generations before During those years, a relative p.cncy 
the sttdies were carried out. The saite increase of 19.42 has developed, pterhaps
 
test procedure was used, except that caused by the increased use of MTMC
 
the treated hoppers were released onto dust for BPIH control. El
 

pected to be another biotypc. gations 	were made to elucidate specific 
IHlybridization studies were con- relationships and observed phenotypic 

ducted to determine the genetic proxim- segregations of progenies in reciprocal
ity between X. bake-i and N. hugens. heteroganic crosses. 
Genetic crosses showed minimal cotn- Using the technique tor preparation 
patibility and proved that natural hybrid- of brown planlthopper chromosomes, 
ization is impossible. Cytogenetic investi- actively dividing testicular cells of newly 

Variations in diploid chromos,,,. 4 complement and sex-determining mechanisms of . bakerti andN. lugens. 

Variations 
Species Chromosome Sex- Complete genome 

number determining and 
(2n) mechanism prospective gametes 

N bakes ermde:30 XX 14 1t+XX 14 1+ X ova 
Male: 29 XO 14 11+ XO 	 14 1+ Xspertus 

14 1+0 sperms 
N. hgens Female: 30 XX 14 I+ XX 14 1+ X ova 

Male: 	 30 XY 14 11+ XY : 14 1 + X sperms 
14 t + Ysperms 



emerged N. bakeriand N. lugens brachyp
ters were examined. The following varia
tions in karyotypic features were de
tected:
 

1. Although females yield only one 	 Diakinesis Telophase 
type of ova and males produce
 
two types of sperl in both 

species, variations exist inl thle di- +
 

-	 ploid chrolosomial complement 

and the sex-determining niecha-

nisni (see table and figure). ".
 

-2. In both species, chiruntosom11es inI -,C 0)q 4
gonial meiosis d, not have distinct 	 V 

centromeres because they have dil- c ___
 

,
fused kinetochores. The constric-

tions vital for chromosomal niove
ments and segregations during the -'
 

rneiotic stages are located along jy" 1A
 
the length of tile chromosomes. -


Hlowever, N hakeri hias relatively 00 X * . 

longer chromosomes: the shortest ) +-"Ve
 
and the longest N. hakeri cliromo- "
 
so11ies are nearly 4 limes longer 	 6.S. 

than those ofN. itgens. The Q. 
ticleolar organizer of N. hakerii "Z let
 

is its longest (143.50 rmi) chro- 1:
 
illoso ne. Iti N. hgcns it is 20.75 -


These cyloiMcttic deviations impose 
pre- and posi-itating barriers to effective
 
hybridization between N hakeri and N.
 
hlgens, aid ame addiiotnal taxon otmic in di- Autosomes and se\ chromosomes ot plantiopper species from Leersia hexandra (L.) Swartz. Sex cliro
ces for diffeieit iating the two species. El nlOsolnes are indicated 1byarrows.
 

Incidence of brown planthopper Nilapar- Incidence of 11111 under graded levels of fertil- Effect of carbofuran and nitrogen on leaf. 
ratahgens Stol on IR50 at graded levels izalion, Aduthurai, India. folder incidence 
of fertilization at Aduthurai 

I(erti/hation BItIIield 11. Balasithramanian,S. P. lPalaniappan, 

S. Uthamasamyi, V. iueh, 11.(oipalan, N P) K (nu./hill) (t/ha) ai l. Gopalan, Tanil Nadit Rice Re
and K. Al. Ramanathun, Tamil Nadu Rice search Institute (RRI), /lduthurai,India

0 0 0 5 4.1Research Institute, ,Iduthurai 612 101, 50 0 0 50 4.7 
India 100 0 0 53 5.5 The effects of combined application of 

150 0 0 106 4.6 carbofuran and nitrogen on leaffolder. 
IRS0 was recently introduced in Tamil 50 It 21 28 4.7100 22 42 54 5.4 Cnaphahocrocis iedinalis (G.) incidenceNadu. We studied the response of this 150 33 62 84 5.0 was studied at Tamil Nadu RRI Sep 
variety under graded levels of fertilization 0 22 42 5 5.0 1982-Jan 83. The field trial was in a split
and BPIH datiage in a randomized block CD 47.8 1.0 plot design with three replications. 
design with eight treatments and thiree alertilization: 50's N basal application, Thirty-day-old IR20 seedlings were plant
r~plications. BPH population was record- 25% N = topdressing at tillering, 25% N = top- ed in 20-1112 plots at 20- x 0-cm spacing. 
ed 80 d after transplanting (see table). dressing at panicle initiation; P and K = basal Carbofuran was incorporated at 0.5 and 

BPH population increased with applications. 0.75 kg ai/ha with a basal application of 
fertilizer levels. Maxinum 13P1/hill was nitrogen as urea at planting. Carbofutran 
106 when 150 kg N/ha was applied. The At 100 kg N/ha with or without P and K, was topdressed at 0.5, 0.75, and 1.0 kg
BPH population was lowest (5/hill) when yield was 5.5 t/lIa although the BPH pop- at/ha with the first topdressing of urea 15 
no fertilizer was applied. P and K did not ulation was above the economic threshold days after transplanting (15 DT). N levels 
significantly influence BPH population. level. El 0, 30, 60, 90, and 120 kg/ha were applied 
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Effect of carbofuran application on leaffolder 
incidence, Aduthurai, India, 1982-83. 

Leaffolder 
damage (%) 

Treatment 

Control 	 27.1 
0.5 	kg carbofuran ai/ha 24.5 


incorporated at planting 

0.5 	k,-, carbofuran ai/hia 21.1
 

topdressed at 15 )T
 
0.75 	kg carboliran ai/ha 26.4
 

incorporated at planting
 
0.75 	kg carbofuran ai/ha 19.7 


topdressed at 15 )T
 
17.61.0 kg carbofuran ai/ha 

topdressed at 15 DT 
(71) 	 NS 

to subplots in 3 splits - 5(Y basal, 25% 
at active tillering, and 25" at panicle iui
tiation. Leatf'older incidence on 10 hills/ 
plot was recorded at 60 DT by countiIng 
the total and damaged leaves and calcu
lating the percentage. 

Method of carboftran application 
did not significatily inlhnence leaffolder 
incidence. I lowever, topdressing olf carbo-

A new predaceous beetle of whitebacked 
planthopper in India 

B. C. Shukla, S. K. Shrirastara,D. .I. 
Pophal ', U. K. Kauslik, R. A'. .gruitl, 
and Raeci (Gp t, /000/l. 'riultural Reh 

Search Station, Colht'ge of. ric tilt re. 

Whitehacked planllhopper (WBI1 1) Soga-
tl'la.ftrcifra (1hbryach) is a potentially 

destructive rice pest during klarif in 
Madhya Pradesh. Populations are siup)-

pressed by several enemies includingririd bulg Cvrthurhinus liridilNcnni, 
Stayirid b etle lhnus i'cipcn~sL 
Stalhylinid beetle l'a(crntsfucipi's 
Curtis (Stalhylinidae:Coleoptera) is a__ 
predator of brown plan thopper (BPl ) in 
Maltysia, Japan, Taiwan, and Thailand. 
Two species of this beetle, P'.fiscipes 
and P. nelanpus Er., feed on 131)[I in 
India. 

Large populations (25-30 beetles/ 
hill) of staphylinid beetle P. Jiiscipes were 
fotnd in fields in Apr 198 1, feeding on 
WBP-l nytniphs. In confinement the 
beetles also preferred nymphs. This is the 
first record ofF. ]iiscip's in M. 

India. 7 
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furan at 15 DT caused a slight decrease in 
the pest incidence (see table). Increased 
levels of nitrogen application caused a 

Attraction of rice gall midge Orseolia 
oryzae to light sources 

S. ,llohan and R. .Janarthanan, 1gri-
(ttltiotIl rltomologn I)Dpartinnt.Tamil 
Nad/r AIgricuilural Uoirersit, AladIrai, 

India 

Gall midge ()rscolia o:t'zac (Wood-Mason) 
is inmajor rice pest in India and in Tamil 
Nadu State. lntfestations occur from Aug 
t0 	 Feb with lllaXiillltll1 po)Ulationls be-
tween Sep and Nov. (;all midge attraction 
to different ligh .,ot rces and light traps 

Effect of nitrogen level on 
leaffolder incidence. 

90 120 

corresponding increase in pest population 
(see figure). Carbofuran-nitrogen interac
tion was not significant. El 

was studied at the Agricultural College 
and Research Institute, Madurai. A 

bamboo trap with a 40W incandescent 
bulb, a bamboo trap with a 250W infra. 
red lamp, and a Robinson type trap with 
a 125%V mercury vapor lamp were set up 

in 	 a triangle over the field. The trap positions were randomly interchanged each 

day after morning counts. Total weekly 
gall midge catches were combined c\ er 4 
weeks and compared. 

The bamboo trap with 250W infrared 

light source attracted the most insects, 
followed by the 40W incandescent light 

Attraction of rice gall midge Orseolia owvzac to different light sources, Ma lurai, India, 1981. 

Week ending 40W incandescent lamp 250W infrared lamp I 25W HIL mercury vapor lamp 

19 Sep 81 149 360 	 69(2.17) (2.56) (1.84) 
26 Sep 81 120 258 35 

(2.08) (2.41) (1.54) 
3 Oct 81 140 274 67 

(2.15) (2.44) (1.83) 
10 Oct 81 155 255 f2 

(2.19) (2.41) (1.72)
 
Total (8.59) (9.82) (6.93)
 
Mean (2.15) (2.46) (1.73) 

al'Figures in parentheses are transformed values. 



[rap ao tile ,OInson trap (see table, light attracted many kinds of insects, in- tie trap. It also may be that the photo-The Robinson trap imay have trapped cluding large ones, which made it difficult kinetic response of gall midge is greater

fewei idges because the high-intensity for fragile, smaller gall uiidges to reach 
 toward tile infrared range. El 

Brown planthopper biotypes in Korea were individually reared for two to three A simple technique for rearing rice thrips 

generations on susceptible rice variety in the glasshouseJ. 0. Let', I1. U.(,oh, C. Q.Kim, andI. S. Milyang 23 in the greenhouse.
Park, entoinulogists, Institttte o Agricol- l)iffcrential varieties were Milyang 23 /1. Al.tie Alwjis, research officer, Central
tral Sciences, Office ofRitral Deret/p- with no resistance gone, Chleongcheong- Agricultural Research Institute, Gannoinot, Soiveon, Kourea 
 byeo with Bph I resistance gene, and ruwa, leradeniia,Sri Lanka 
3rown planthiopper (1PI I) poptulaions Milyang 63 with bph 2 resistance gene Identification of varietal resistance to rtce 

come to Korea on pre ailing low-pressure (see table). Id ific atoof riet al ista ri ce 
winds from southern China during the Ii3-1biotypes from each local col- th rips Senchaelothrips(Balinthrips) 
crop growing season. We studied the lection were differentiated using tile hinbrnis (Bagnell) requires a mass screendistribution of migrating 1311- biotypes in seedling bulk testing method. Restlts ing technique that can be used in the
Korea. Seventy-eight [3II females were showed 61 local collect ions were 1311I glasshotuse. We tested techniques for mass 
collected ':on thlie so, tlwest coast of tile biolype 1, 8 were biotype 2, and 9 were rearing rice thrips. 
Korean peninsula 23-27 Aug 1Q82. They biotype 3 (see figure). El 	 Rice seedlings heavily infesled with 

thrips were uprooted front the field and
Reaction ot different rice varieties to B1III biotyp)es and local collections in Korea in 1982. 
 plan ted in grolps of 5 in shallow 15- x 
27- x 6-c i plastic planting flats in tiheDamage ratingaI 

. .. .. .. ... . . . .. .... g. asshonuse. Fach g rotap of in fested seeda..e.r...ti 

Variety Resistance gene 
 Biotype Local collections froan ings was sirrotunded by 4 groups of I

...................... .. ........-
 w eek-old B3g 34-8 uninfested seedlings.
1 2 3 Ashan IIhongseong Boseong )istance between seedling groups was 

Milyang 23 None S S S 	 SS 	 S 3-5 ciii.Cheongcheongbyeo Bph I SR R R S R Thrips moved front the infested seed-
Milyang 63 bph 2 iR, R s RaBased on seedling bulk test. R = resistant, S = siscetible. 

R S lugs to the Utninfested ones and reproduced. I lie colony was maintained by up

rooting newly in fested seedlings and 

planting new seedlings. A colony was suci, cessfully maintained for more than 4Kore 
11,C ha 	 months (about 6 generations) and eachflat of infested seedlings could be used 

japan Distribution of brown plantopper 
biotypes in Korea. 	 to infest 3 to 5 trays ofunitsted seed

lings. It look about 30 inunttes to lant 
one flat of seedlings. El 

.Y 
Taiwn~o 3 

. tNeem (Azadirachta indica A. Juss) 
0 Se 	 products for control of rice stem borers 
* Suweon 

0 e0n	 
D. T. 11o, entomologist, and J. G. Kibuka, 
technician, International Cen tre of Inmect

00 Physiology and Ecology (ICIPE),P. 0.
o ° (Box 	 30772, Nairobi,Ken va
00 
V 00 The insect antifeedant properties of neem 

000 (Azadirachta indica A. Juss) oil seed are
0 0-0
 

000 

0 000 0 	 well known. In addition to phagodeterrence, insect growth-disrupting properties0 0 °'- have also been attributed to several neen 
0. derivatives. Cake made from nee• seeds 

after oil extraction has teen reported to 
be an excellent insect repellent, organic 

IRRN 8:5 (October 1983) 15 



mranu re, and air efleclive nitrification Effect of neeni products on stem borer infestation aiid rice yield in western Kenya." 
inhibitor. - --


To verify these attributes of Iteem 
 Insect incsationl' Yield cornponents
products, field trials conducted at Mr TreatbieaIt Rat/ha Deadliars Whiteheads Stem Ilarvst Weight
Point Field Station of' ICIPE in western V, (no./1001 infIes- indexc of filled 
Kenya used neeul oil, neeul cake, and tillers) tation grains per 
blended urea-neem cake. Urea-neeur cake _;_ ]__ll_(g)

is a mixture of 1.000 g urea Ceirtilizer Neeur 10 litersoil 3.125 - cd .3 1 6(1 ab 12.1 a 31.9 ab2.0 de .6 b(46( N) to 250 g ueeu5 cake. Necu0 cake 53 ab 42.8 ab 31.5 ab50 (1.0 f .8 h 51 ab 42.8 ab 38.8 15 
and urea-iietu cake were incorport ed i Neen cake (NC) Itt kg 1.9 c .5 b 49 b 42.8 ab 27.7 a)
tie stubsoil at lad preparation belore s25 1.4 c .5 b 49 b 43.5 b 44.2 bc 
transplanting at similar neeut cake rates. 5(0 -- 2.8 d .2 b 37 c 43.8 b 52.5
 
Ncem oil was sprayed oilrice plants I. Urea-nceiu cake 5( It kg NC + 
 4.4 t) .3 1 37 c 44.4 bc 35.3 b 
30, and 55 days after transplanting (DT). 40 kg urea)


Ilended urca-nceni 125 - 25-+100-) 3.5 c
It was nixed with water and sprayed at cake ilixture 25) -- (50-+20)0-) 2.6 d 
1.1
.7 

ab
b 

43 b 44.8 c 52.5 e37 c 44.7 c 62.4 d 
6,.1 5, and 30'( eririlsified concentration Untreated (0 3.5 a 4.5 a 69 a 41.5 a 21.6 a
 
(EC), tire eqJuilentl Of 10, 25, and 50___ 
 aMean of 3 replications of 12-12 plots each. Mteans in a colnini followed by coininon letter arc not " ______________________
liters/ha, respectively. Sindaro. a lradi- signi'icant ly difterent at ihe 5', level. bl)eadhcarts: percent tillers with deadlearts at 60 DT,caused 
tional rice variety, was grown1 without Mainly by Iiopsis spp. Viitethcads: 0ni)nber of whitcheads in 1,000 tillers at harvest; stein infesta
additional le rtiliter. liona:percent sten infesicited by t1. separatdlla.
 

During the trial, the predoinarit in- Cllarvest index dry grain weight 
 - X 1t0 
sect species were the white borer dry grain and straw wcigt 
Maliarphaseparatella and the pink borer 
Sesamia calainistis.M!.separate/lacatsed Diopsis infestation and attenuated tile tlrea-neenr cake had higher grain and
 
a large proportion of unfilled grains. S. systeiric effect of neer cake (see 
 table), straw weights tlran plots treated with low

calanistiscaused wiriteheads at plant 
 At harvest, percentage stern infesta- concentrations of necu oil and untreated

maturity. The stalk-eyed fly Diopsis tion ofM. separatellawas significantly plots. Results showed that combining

thoracicaalld D. apicalis infested rice al 
 lower in plots treated witlh neeni cake and neeu cake and nitrogen fertilizer pro
early vegetative plrase and caused dead- urea-treern cake than in untreated and duces significantly higher yields. When
 
hearts. neen-oil-treated plots. However, there 
 rice stens were dissected at harvest, high

Ncelti oil at high concentrations was was no significant difference in tire larval mortality and delayed M. separa
better protection than neei cake or urea- rurnrber of wlriteleads. Neein oil does not tella development were observed inplots

neen cake at early vegetative stage. Plots affect l.scparatellainfestation, probably where neen cake or urea-neen cake was
 
treated with iurea-neerrr cake had more becauise it Ias low persislence under suin- applied. The systeinic effect of neenr 
cake 
deadlrearts than those treated withlneei shine and high temperature. might be related to AL. separatella

cake, which showed that N induced Crops trealed with neen 
 cake and mortality and low stern infestation. 0 

Parasitization of gall midge maggots in 
exposed and suppressed galls Gs M) 

too 
N. (.Patnaik and ,1,1.Satl~atlrr', 1. Exposed and sup/:'rtono/og. Depart zmen;, (hissa Ll,'iver-/ pressed galls in Jaya,
sit' of .1gricriltrcand '"eL 'In,;ogyr, 80 Bhubaneswar, India. 
Ihuhanesrear 751003, h11ditl 

Rice gall midge Or-scolia ort'zae in festa
tion causes galls, often called silvershoots. 
Infested plants compensate by producing 40 
excessive tillers llhalgive tire rice plant a
 
bushy look. These tillers are unproductive 
 Suppressed gall
 
and galls forming within their do not pro- 20
 
trude throtugh the leaf whorl, bitt trarbor 
iaggots parasitized by Platr'gasteror:rzae
 
(Canreron), ainegg-larval parasite. 
 0 £ F M A M i A S 0 N D
 

Rice workers scoring fot varietal
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resistance or susceptibility Itogall midge 
or recording nidge infestation and para. 
sitization in tie fiCld often do 1101 record 
infestation and parasiti/ation of sup
pressed galls. 

To estimate tire proportion ofex-
posed and suppressed galls in the infested 
fills, 20 randoiu hills of Jaya in tihe vege-
talive stage were dissected every 2 weeks 

for 3 years and 7,541 galls were tested to 
determine thIe parasitization percentage in 
exjposed versus suplpressed galls. 

There was a 4:1 ratio of exposed to 
suppressed galls (Fig. I). [arasitization 
in tilesuppresseC'galls was higher during 
early Apr, May, and Jun, late Jan and 
Mar, and in Jil (Fig. 2). F 

Thaia subrufa (Homoptera:Cicadellidae) 
occurrence in Karnataka, India 

Gari (;owda,K. R. Iayvaram, utd 
Nagaraju.Regional Research Station, 

Unit'ersity ofJAgricultralScieLtcs, 

Aldigere - 577132, Karnataka, ;ti,,ia 


77Taia leallioppers are heconring serious 
pests of cereals, especially rice. 7haia 
ori'ziroraGlat ri and T. sttrtf, 
(Motschttllsky) cause substantial daniage 
to rice in several Asian countries. 

In Feb 1978, 7. subru/fa adults and 
nyirnlphs were found inlarge nunbers on 
leaf blades of rice seedlings in sunnmer 
crop nurseries in Mudigere. Infestation 
persisted, even on transplanted rice 
plants, in Mar-Apr 1978 and caused hop-
perbunrn syrlptorls in sone plots. Panicle 
size in affected plots was considerably re-
duced. Lealopper populations were so 
high that 150 to 200 adults were col-

Effect of nitrogen and plant density on 
rice stem borer infestation in Western 

rIenya 

D. T. Ito, entomologist,ard.l. . Kibuka, 
7echinicianr, International Centre oJ 
Insect I'h.'siologyoad h'co",qt', . 0. Bo.X 
30772, Nairohi,Kenya 

A survey of rice ecosystems in Kenya 
showed that rice farers grow rice in low-
fertility swamps at high plant density 
(about I mrillion hills/lia at 10- x l0-cin 

Poosizoton l%) 

100 

80 

60 


SupresExsed 

40 gal 

20 

o F M A M J J 

Month 

lected in each sweep of a 25-cn diameter 
insect net. The ratio of males to females 
ranged froni 1: 1.20 to 1:2.06 in different 

ilonitils. 
Adults and nymlphs usually sucked 


oilthe leaf undersurface, causing white 

specks on tile
Upl)per surface, which often 
rail File specks laterinto zigzag lines. 
turned brown and gave the plants a burnt 
appearance. When enclosed on rice plants 
in tile a single adult damagedlaboratory, 
a I-cml2 area a day. Preliminary biological 
observations show that the nynlphal 
period lasts 23-25 days and has 5 instars, 
and that adulls live 33-45 days. 

Pest activity in the rice fields has 
been nmonitored since 1978. Although 
found throughout the year, tIre pest bred 
actively Oct-May and severely darraged 
the sum ntner crop. Light trap catch-s of 
adults are shown in the table. Tie pest 
was also seen on several grass weeds and 
on finger millet l:'hIusine coracanaGaertn. 

spacing) because they believe higher plant 
populations will produce higher yields. 

We studied the effect of plant 
density and fertility on insect infestation 
in field trials at Mbita Point, in western 
Kenya, under swamupy lowland condi-
tions. Sindano, a traditional rice variety, 
was grown oilblack cotton soil (saline 

phase, gleyic solonetz) composed of 40'/ 
sand, 14% silt, and 46% clay. Rice was 
planted at 10- x 20- and 20- x 20-cm 
spacing for populations of 500,000 and 
250,000 hills/Ia. Nitrogen was applied at 

2. Parasitization of 
galls by Platiygaaster 
oryzae. 

goll 

A S 0 N D 

Light trap catches of Thaia suhnij inKama
taka, India. 

Leafloppers (no.)a 
Month 

1981 1982 

Jan 577 205 
Feb 635 145 
Mar 287 59
Apr 175 231
May 92 168 
Jun 4 2 
Jul 0 2 
AugSep 0 -
Oct 16 3 
Nov 164 193
 

246 99 
a = no olservation. 

Dinietht, te, niethyl parathion, and 
quinalphos at 0.05% spray effectively 
controlled the pest. Leaflhopper popula
tions also declined after a heavy rain. [] 

0, 60, and 120 kg/?la at land preparation 
with 30 kg P and 50 KL- K/ha. The pre
dominant rice insect was stern borer. No 
disease was observed. 

Results showed that stern borer dam
age was the sanie for crops at different
 
plant densities, except at 120 kg N/ha.
 
Deadliearts were caused by Diopsis spp.
 

and whiteheads by Sesainiacalanistis.
 
Infestation by corubined S. cala

mistis and Maliarphaseparatelladid not
 
differ among treatments (see table), but
 
percentage of erupty grains was signific-
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antly related to the level of stern in festa. 
tion by A. separatella. Although stem 
inifestation was similar avlolg treatiients, 


the percentage of empty grains was signif-
icantly higher at higher N levels. 

Yield was relatively low beca of 

low soil fertility. Analysis of numbe, of 
productive tillers per unit area indicates 
that the high density crop produced 
many panicles/m 2 but few grains/panicle. 
Yield did not increase with plant popula-
tion, and seed costs and labor costs for 
transplanting were higher. High density 

planting was not economically viable. E-

Stem borers in various rice ecosystems in 
Kenya 

D. T. 11o, entomologist, and .1.G. Kibuka, 
tecinician, International Centre ofInsect 

Ph'siology and Ecology, P. 0. Box
 
30772, Nairobi,Kenya 


We surveyed incidence of stem borers, a 
serious rice pest in some Kenyan eco-
systems. Rice is grown on small farms and 
in irrigated lowlands, rainfed uplands, and 
swamplands. 

Lowland irrigated rice is the mnost il!-
portant ecosystem, being a monoculture 
in areas of several thousand hectares. Up-
land rain fed rice is grown in sinall areas 
and rotated with maize or sorghum 
during the long rainy season. Swampy 
lowland rice is grown on marginal swamp
land in western Kenya where water can 
be 30 cm deep and tall varieties are 
planted. 

Lepidopterous borers present are 
Chilo partellus,Sesamnia ca/amistis, and 
Alaliarphaselparatella.The first two 
species are majo ests o'" sorgihmo and 
maize and M.separatb.ais specific to 
rice.'Diplerous borers are Diopsis thora-
cica and D.apicalis. 

The survey included the western, 
central, and coastal provinces. At each 
location rice stalks at various growth 
stages were dissected. Infestation was 
recorded as percentages of hills and tillers 

Effect of fertility and plant density on stem borer infestation and rice yield in western Kenya.a 

500,000 hills/hl 250,000 hills/ha 

0 60 120 0 60 120 
kg N/ha kg N/ha kg N/ha kg N/ha kg N/ha kg N/ha 

tHills with deadheartsb (%) 2.8 a 3.5 ab 8.5 b 5.3 ab 6.2 ab 15.4 c 
Hlills with whiteheadsc (%) 1.9 a 4.0 ab 7.0 b 4.8 ab 9.2 bc 15.2 c 
Stem infestationc (%) 70.0 a 72.0 a 74.0 a 73.0 a 81.0 a 83.0 aEmpty grains (%) 2.6 a 2.7 ab 4.9Panicles/m 2 

352 b 
c 2.4 a 2.8 b 4.1 c392 c 477 d 242 ab 201 a 330 ) 

Grains/panicle 108 a 107 a IJI a 313 b 315 b 359 b 
Yield (t/ha) 1.9 a 1.9 ab 1.9 b 1.9 i; 2.0 c 2.0 d 
aMeans in a row followed by a common letter are not significantly different at the 5%level. bl)ead
hearts and whiteheads were counted 60 and 120 days after transplanting, respectively. CRecorded at 
harvest. 

Stem borer incidence in various rice ecosystems inKenya. 

Species 

infestedRice ecosystem Year ilills Tillers Stem borers/hill (no.)a composition (%)infested 

infste ) C D M S C 1) M S 

Lowland irrigated 1981 95 41 0 0 4.5 .2 0 0 90 10
(2 locations) 

1982 72 10 0 .3 .3 0 0 52 48 0 
Mean 83 25.5 0 .15 2.4 .1 0 26 69 5 

Upland rainfed 1981 62 14 .1 .01 .1 0 50 6 44 0 
(6 locations) 1982 16 8 .5 .05 .15 .1 12 32 44 12

Mean 39 11.0 .3 .03 .12 .05 31 19 44 6
 
Swampy lowland 1982 53 5 0 .9 0 0 0 100 0 0 

(3 locations)
Flooded swamp 1981 56 12 0 0 .8 0 0 0 100 0 

(I location) 

ac=CTilopartellus,1)=Diopsis spp.., M=Alaliarphaseparatella,S = Sesamiacalamistis. 

infested. Species composition and average and caused characteristic deadhearts. Up
number of larvae, pupae, and pupal cases land rainfed rice was infested more by 
recovered per hill were recorded (see sorghum and maize pests - C partellus
table). and S. calamistis- than lowland rice. 

Stem borer infestation generally was Different stem borer species and 
higher in lowland irrigated rice, with Al. damage levels in various rice ecosystems 
separatellapredominating. Al. separatella require different control methods. Yield 
also infested flooded swamp rice, vhere obtained from ecosystems other than 
other stem borers were absent. It lowland irrigated rice is low, making 
damaged the crop at all growth stages and chemical control uneconomical. For up
caused a large proportion of unfilled land rice, however, yield-improving 
grains. Diopsis occurred more frequently practices such as crop rotation or inter
in lowlands where water is available, but cropping with a legunminous crop tends to 
was not found in flooded swamps. It in- reduce stem borer population while in
fested rice only at early vegetative phase creasing soil fertility. El 

"17, htnrnatial Ric Rewarc/h NVewitter (IR/IN) invt, all ..,ittitt[t..t, (otriul~e(otci.%esubmmaries 
if'mnifi a resarch fbr ptblica/ton. ("otribtlt,n hotld he liited to onli,or mo and no ore' 


Cotrl'tulio ttiroia/ riiab'ttemeni to n e/utae linitalhit...t ,r, will lIe iw/ethnfied tiome,, til,, 


rie ptgq,% th I wo short tiahhs, fitr s', or piotographi. 
n.sare .l'/eri hiedii and researchorgalization. 

18 IRRN 8:5 (October 1983) 



Gall midge damage at rice panicle stage Table 1. Gall midge ,damage t9 panicles and spikelets in staggered plantings, 1982 kIiarif, Raipur, 

S.Varieties 
AgriculturalResearch Station, Raipur 
492 012, India 

Gall midge damage to rice panicles and 
spikelets was first recorded at Raipur, 
Madhya Pradesh, during 1974 and 1978 

kfiarif. In 1982 kharif, panicles and spike. 
lets of 153 late t4 isplanted tall and semi
dwarf popular varieties were seriously 
damaged by gall midge. We began varietal 
screening to isolate a source of gall midge 
resistance and to identify damage 
symptoms. 

Two rows of 18 hills of each variety 

screened were transplanted 23 Aug 1982. 
Hills with panicle infestation, infested 
panicles, infested spikelets, and healthy 

panicles were recorded (Table I). About 
37% of hills, 2% of panicles, and 0.4',:w 
of spikelets were infested. 

Of varieties screened for resistance, 
only Madlhuri. Phalguna, and Sureklha did 
not have gall midge-infested panicles or 
spikelets in all three plantings (Table 2). 
However, Madhuri was highly susceptible 
to gall midge at tillering stage. All hills 

of local tall varieties Safri 17, Basmati 

India. 

Hills
Sowing date pate (no.) 

planted (no.) (no.) 


22 Jun 146 2,971
12 Jil 153 5,436
5 Aug 81 1,862 

Mean 

370, Khao Dawk Mali, and Rati were 
infested. 

Panicles and spikelets of varieties re
sista " to gall midge at vegetative stage 
showed varyin~g degrees of susceptibility 

(Table 2). 
We described thme damage sym)toms. 

The flag-leaf sheath is distorted, twisted, 

and crinkled with blunt or curved tips,
atrophied or vithou t leatf blade, and 
tissue paper thin. The peniultimate leaf 
suppresses the flag leat'sheath and fadsely 
represents the flag leaf. It tightly en-
tangles the flag leaf, inhibits panicle ex-
sertion, and prevents spikelet fertilization 
to varying degrees. Levels of sterility in 
susceplible lid 200 varied from 53% to 

62 .E]
 

Pest management and control \L
 
Tolerance of rice weeds for natural flood-
water submergence 

R. D. Singh, P.A. Sarkar, and A. K.
 
Ghosh, Agronomi, Department,

Allahabad A1gricltural Institute (.4A1), 


llahabad211 00 7, Uttar1'radesh, India 

We studied the effect of natural flood-
water on growth of dryland and wetland 

in~ce weeds. 
During early Sep 1982, nuch of the 

AAI farn was flooded by ri'wer water. 
After floodwater receded, weed growth 
on dryland and wetland rice fields was 
observed. Ten random samples of each 

weed species on the farm were obseived 
and growth stage, plant height, and 
nature of subnergence were recorded. 

In dryland rice fields, which had 60 
cm floodwater for 3 days, 13 weed 

... . ..
 
Weed species 

Broadleaf w .eds 
Alternanthera sessilis (L.)R. Br. ex. Roth 
Biophymon sensitivum 

(L.) Dc. 
B. sensitirum (L.) )c. 

eone iiscosa L. 

Convol'uhs ar'ensis L. 
l'cliptaprostrata(L.) L.inderniaciliata(Colsm.)

Penn. 
Lindernia entstacea 

(L.) F. Mueil.
OldenlandiacorynhosaL.PhYllanthus niruri L. 
l/u'llanthus urinariaL. 

CONTINUED ON NEXT PAGE 

Panicles Infestation
(no.)
 
(to.) Hill Panicle Spikelet
 

14,845 34 16 0.6
29,686 37 17 0.3
7,690 41 29 0.3 

37 21 0.4 

Table 2. Gall midge damage to panicles nd 
spikelets of midge-resistant varieties. 

Variety n 
lll Panicle Spikelet 

R2384 1.0 1.0 0.0(R68-1/Jaya) 
R35-2752 7.0 1.0 0.0 

(IR22/WI263) 
R35-2750 6.0 1.0 0.0 
(IR22/W1263) 
Siam 29 21.0 12.0 1.0 
liangoli-5 19.0 9.0 1.0 
(RPW6-17) 

Mean 11.0 5.0 0.3 

Table I. Effect of submergence in60-cm floodwater depth for 3 days on dryland rice wee-

Growth stage Plant hgmt Nature of Remarks 

Flowering 

Vegetative 

Flowering 
Fruiting 

Vegetative 
Flowering
Vegetative 

Vegetative 

Vegetative
Fruiting 
F'ruiting 

21 Submerged Unaffected 

5 - do  - do 

8 - do  - do -" 
95 Partially

submerged 
Complete
defoliation 
and death of 
the plant 

16 Submerged Unaffected 
26
6 

-do -
- do -

-do -
- do -

6 - do  - do -

12
51 

- do 
-do-

- do 
-do -

75 Partially -do -

submerged 
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species were unaffected by submergence. 
(leome viscosa L. was defoliated and died 
although it was only partially submerged 
(Table 1). 

In wetland fields with 90 cm flood-
water for 4 days, 6 species were un-
affected. Eclipta prostrata (L.) L. at vege-
tative stage was defoliated, except for the 
terminal leaf. It later recovered from 
flooding. Submergence at flowering stage
did not daage it (Table 2). E 

Individuals, organizations, and 
media are invited to quote or 
reprint articles or excerpts from 
articles in the IRRN. Duplicate 
prints oJ'photos and illustrations 
areavailable to media on request 
front the Communication and 
Publications Department, IRR. 
Persons who want additional 

details of inJormnation presented 
in IRRN should write directli to 
the authors. 

TABLE CONTINUED 

Weed species Growth stage Plant height Nature of Remarks 

Grasses 
C'nodon dactylon Vegetative

(L.) Pers. 
lchinochloacolona Flowering 

(L.) Link 
Panicum trypheron Flowering

Schult. 
Sedge 

pens rotundus L. Flowering 

Table 2. Effect of complete submergence in 90-cm 
weeds. 

Weed species Growth stage 

Broadleaf weeds 
A,:'rtantherasessilis (L.) 

R. B.. ex. Roth 
Aimnanuia baccifra L.Caesuliaaxillaris Roxb. 
EcUlpta prostrata (L.) L. 

L. prostrata(L.) L. 

Grasses 
Echinochloa colona (L.) Link 
lchinochloa cws-galli (L.)Bcauv. var. breviseta 

(Doell) NeIr. 
Echinochloa cns.galli (L.) 

Beauv. var. crus-galli 

SedgeCyperus iria L. 

Pest management and control 


Flowering 


Vegetative

Vegetative 

Vegetative 


Flowering 

Flowering 
Flowering 

Vegetative 

Vegetative 

Nematode pests associsted with deep-
water rice in Bangladesh 

M. L. Rahman and Brian Taylor, ODA-
BRRI Deepwater Rice Project, Bang-
ladesh Rice Research Institutc, Joydeb-
pur, Dhaka, Bangladesh 

Ufra disease caused by Ditylenchus 
angusnis (Butler, 1913) [ilipjev, 1936. 
Experiments at Matlab Bazar, Comilla, in 
1980 and 1981 showed that dclayed 
sowing or, even better, transplanting of 
deepwater (floating) rice reduced ufra 
disease incidence and produced higher 
yields than when standard practice was 
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followed. In 1982, treatment with the 
nematicide carbofuran was tried with 
delayed planting. Transplanting in late 
Apr successfully established the crop 
and also reduced ufra disease incidence, 
Applying 1.5 kg carboftiran ai/ha further 
reduced the disease (see table). Larger 
scale testing of the technique is planned 
for 1983. 

Disease resurgence has beeni moni-
tored since its setback by the 1979 
drought. In most of the known ufra areas, 
disease incidence has stabdized. In some 
areas, however, disease severity has les-
sened, which may be related to the 
adoption of .,eenwater rice - horn - deep-

(cm) submergence 

10 

28 

35 

Submerged 

- do -

do 

-

-

do -

do -

do 

18 - do - - do 

floodwater depth for 4 days on wetland rice 

Plant height Remarks 

(cm) 

19 Unaffected 

18 - do 25 -do 
20 Defoliation 

of all leaves 
terminal 
leaf 

29 Unaffected 

65 - do 
80 - do 

57 - do 

45 - do -

NEK'KVOLJES
 
water rice cultivation.
 

Of 600 entries screened for ufra
 
resistance in the deepwater tank, 8. 
 were 
found highly resistant. In a pot screening 
test of 101 of the IRDWON 11 and III 
breeding series, 6 entries hz..d no visible 
infestation and 6 had less than 10% infes 
tation. Forty-seven entries from the 1981 
screening were field tested, but disease 
incidence was too low for satisfactory 
results. Ten 1981 entries have been highl 
resistant in all tests. 

Root-knot disease caused by Meloidogyn 
graminicola (Golden & Birchfield, 1965). 
Dry season populations ofM. graminicola 



declined sharply ! month after the deep. 
water rice harvest. Crop losses caused by
rice root-knot neniatc, dc were studied in 

pots and in rhe field. Populations of' 
2,000 nematodes/plant caused severe 
stunting of root and shoot development 
in pots and reduced yield more than 60;. 
Field populations of 1,000 neinatodes/kg 
soil caused poor plant growth and 
yields. 

Carbofturan 3 kg ai/ha incorporated 
at !owing significantly reduced infes-
tation, but did not significantly increase 
yields at Rajbari, Joydebijur. 

Forty-one entries were screened in a 
preliminary pot test. Although no entries 

Yield and uIra disease incidenct of deepwater 
rice undei different planting and nematicide 
treatments . 

reatment Yield 
(t/ha) 

Broadcast seed 0.24 
iroadcast seed with 0.44 

carboftran 
lransplanted 0.59 
lransplan ted with 0.94 

carboluran 

Ufra discase 
(incidence (;'. 

77.2 
58.3 

52.9 
36.7 

resisted infection, 5 had low infection, as 
judged by gall counts and microscopic 
examination of root tissues. 

White tip disease caused by Aphelen. 
choides besseyi Christie, 1942. Deepwater
rice areas were widely surveyed for white 

tip disease symptoms. Only one new area
of infestation -- Dubail, Tangail - was 
recorded. 

The Gazaria becl at Manikganj, where 
the disease was a problem in 1981 was 

comprehensively surveyed. More than
56% of the fields were infested. In most, 
5 to 10,%4, of the rice stems showed disease 
symptoms. Disease incidence at flowering 
stage of Rajboalia was not reflected in the 
number of infected panicles at harvest. 
Nevertheless, the disease affected all yield 
cmponents. 17 

Soil and crop management
 
Efficiency of different urea fertilizers in 
lowland rice 

C. ':. Khind and Al. F Kazihwe, Soils 
Departnient,Pun/ah .gricltitral Univer-
sity, Ludhiana, India 

Applied fertilizer nitrogen (N) efficiency 
in howlowht rice is low. We evaluated the 
effect of water reginte and urea fertilizers 
on rice dry matter yield and N uptake in 
the greemifuie mtsiitw :i corlpletely ran-
doinized design in three replications. The 
soil was sandy loam (Typic Ustochrepts) 

with pH 8.5, EC 0. 15 inmho/cm , 0.23% 
organic carbon. 0.04, total N, and 4.54 
meq CEC/100 g. The N levels were 0 and 
115 mg/kg. The urea tnaterials were 3 
splits ofprilled urea (PUS), urea n5-7
ball(MBU), dureaUergranules (USG),ball (MI3U), uLrea SUergrnes (c),e-

sulurcoaedura eemcae-(CU,coated urea (NCU), and lac-coated urea(LCU). A no-nitrogen check also was 
plne.Tewtrreiiscnitdo

plainted. The water regimes consisted of 
conlinuous soil submergence with and 
without drainage. Drainage was tiain-
tained at a percolation rate of5 mm/h
by using pinch corks at drainage outlets, 

Soil samples of 8 kg each at the I5-
cm depth were air-dried, ground, and 
treated with 26 tug P/kg and 50 mg K/kg 
applied as single superphosphate and 
muriate or potash respectively. The soil 
was pl.,c, 1 in 10-liter pots, flooded, pud-

Effect of drainage and urea materials on dry matter yields and N uptake of rice plants.a 

Without drainage With drainage 

Urea material Dry matter N uptake Dry matter N uptake 
(g/pot) (mag/pot) (g/pot) (mg/pot)

Check 9.8 a 18 a 17.2 a 262 a
]rilled urea 3 splits 37.2 c 850 cd 36.3 c 625 b
Urea in mnudball 36.4 c 897 d 32.8 be 603 b 
Urea stupergranule 40.3 c 910 d 21.2 a 366 aSulfur-coated urea 29.3 b 691 b 32.9 be 695 bNeem cake-coated urea 28.5 b 721 be 29.5 b 650 b 
Lac-coated urea 29.5 b 705 h 29.6 b 577 b 

lInteractionb .I)U** )TJ** I)U** DU** 
'CV for dry matter = 9.9w'; CV for Nuptake = 12.7%. In a column, means followed by the same 
letter are not significantly different at the 51'; level. b**p = 0.01, 1) = drainage treatment, U = urea 
material. 

died and where appropriate, treated with TotalN chedo/a 

did 
115 

an7where aterials , texept 
wegN/kg. Urea ea cpt 

70 

cm orbroadcast and incorporated 5-7 cm deep.Four 27-day-old PR 106 seedlings were 60' 

planted iii each plot. The p~ots were flood-ed to maintain 5 cnm of standing water
and 
and, where appropriate, drainage was ira-
posed. Plants were harvested 60 d after 
transplanting and dry matter yields were 

recorded. N uptake was computed using 
dry matter data and Kjeldahl N in the riceplants. 

50 

40-

30 

2o-

Without drainage, dry matter yields 
Wto danage dry atlered 

and N uptake were significantly depressed o 

Cumulative leaching losses of total N(urea + 
Nl,4 -N) from a lowland rice soil. 

0 

x_ 

Sand loom 
Percolaionrte (5,/h 

pwelledure spl 

"v Ure in mdba, 
/-x urea sergaule 

Neem cokecoaot duft 
0 Lac-c ur, 

2 4 6 a 10 
Time (days) 
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in the check, NCU, SCU, and LCU corn-
pared to MBU, PUS, and USG (see table), 

With drainage, dry matter yield and 
N uptake with SCU equaled that with 
PUS and MBU. LCU and NCU also 
showed a similar trend. Dry matter yield 
and N uptake were significantly depressed 

Effect of micronutrients ano -armyard 
manure on yield and micronutrient 
content of rice 

Anand Swarmp, Central Soil Salinity Re-
search Institute (CSSRI), Karnal, India 

A field experniint to determine the ef-
fect of micronitrients and farmyard 
manure (FYM) was conducted on a sodic 
soil with sand + silt 85.4%, clay 14.6%, 
CaCO 3 2.45%, pll1,0.6, exchangeable 
sodium percentage 92, CEC 10.0 ineq/ 
100 g, gypsum requirement 25 t/ha; and 
DTPA extractable Fe, Mn, and Zn 3.5, 
4.2, and 0.45 ppm, respectively, at Gudha 
experimental farYofNCSSRI. 


The experiment was in a split-plot 
design with 4 replications of 5 micro
nutrient treatments: TI, control, no 
micronutrient; T2, 20 ppm Fe; T3, 20 
ppm Mn; T4, 5 ppm Zn; and T5, 20 ppm 
Fe + 20 ppin Mn + 5 ppm Zn and 0 and 
10 t FYM/ha. FYM contained 0.85% N, 
0.35% P, 0.78% K, 0.35% Ca, 0.24% Mg, 
0.22% S,52 ppm Zn, 125 ppm Mn, 10 
ppm Cu, and 320 ppm Fe. Fifty percent 
of the gypsum requirement was broadcast 
and mixed and all plots received 150 kg 
N/ha as urea. Micronutrient sources were 
FeSO 4 "71-110, MiSO4 .1-20, and ZnSO 4 

7H,0. Plot size was 40 1n2 . Micro-

nutrients, FYM, and 75 kg N/ha were 

broadcast and disced into the soil. Plots 


Comparison jf phot ,period-sensitiva 
ratooned rice and normal sown am.oan rice 

S. K. Bardhan Roy, R. Ghosh, and 
J. Mondal, Rice Research Station, 

Chinsurah, West Bengal, India 

Ratooned and nonnal sown anan rice 
varieties were compared. Photoperiod-
sensitive rice varieties SR26B, FRI3A, 
Tillakkachari and Achra 108/1 were sown 
on 14 Nov 1981 and harvested May 1982. 

Ratooned tillers grew in the fields. A sire-
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with USG, and equaled the dry matter by cumulative leaching losses of total N 
yield and N uptake of the check. Dry (urea + NH, -N) (see figure). Nitrogen 
matter yield and N uptake of' the check leaching losses were 62.1% for USG, 
were twice what they were with no drain- 19.1% for NCU, 16.9% for LCU, 14.3% 
age. for PUS, and 13.0% for MBU. No 

With drainage, the low dry matter leaching losses of urea or NH -N were re
yield and N uptake with USG was caused corded for SCU. l 

Effect of micronutrients and FYM on rice yield and micronutrient concentration. 

Yield (t/ha) Micronutrient concn (ppm) 

FYM - F 

Treatment rate Grain Straw ainSr G n 

Leaves Grain Straw Grain Straw Grain Straw 

Control 0 
10 

5.0 
5.3 

8.0 
8.3 

8.5 
9.6 

8.1 
9.9 

10.5 
12.8 

45 
55 

335 
375 

40 
48 

285 
340 

Fe (20 ppm) 

Mn t20 ppm) 
0 

10
0 

5.0 
5.4
5.2 

8.0 
8.4
8.2 

8.4 
9.8
8.6 

8.0 
10.0

8.5 
10.4 
13.1
10.6 

52 
68
46 

360 
415
340 

46 
52
51 

295 
365
315 

10 5.6 8.7 11.2 11.8 18.2 55 380 58 425 
Zn (5 ppm) 
Ie+Mn+Zn 

0 
100 

5.6 
6.06.0 

8.7 
9.19.1 

15.5 
20.615.4 

12.9 
15.812.8 

25.4 
30.526.8 

45 
5650 

340 
380365 

42 
4855 

280 
345325 

10 6.0 9.3 21.8 15.1 31.8 68 425 62 480 
CD (0.05) 
for comparing
IN level meansMicronutrient means 0.220.33 0.350.44 1.21.0 0.90.8 0.71.6 85 2014 63 1810 

were irrigated and 30-day-old Jaya rice Zn deficiency were Poticed at early 
seedlings were transplanted 15 Jul 1979. growth stage (25-30 days). FYM signif-
The remaining 75 kg N was topdressed icantly enhanced the yield, irrespective of 
in 2 equal splits at 3 and 6 weeks of crop the micronutrient treatment, possibly be
growth. Leaf samples of 30-day-old plants cause of the increased availability of Zn 
(3d and 4th leaves from the top) were caused by its application. Zn concentra
collected and plant samples were taken lion in 30-day-old leaves was less than the 
at harvest I Nov 1979. critical 10 ppim value in plots where it 

Zn application significantly enhanced was not applied because available soil Zn 
the grain and straw yield (see table). Fe was less than the criti-al 0.55 ppmi level. 
and Mn did not affect yield but the high- Application of Fe, Mn, and Zn enhanced 
est yield was recorded when these their respective concentration in the crop. 
elements were applied with Zn. FYM also effectively increased micro-

Crop growth was poor in plots nutrient concentration in the crop. l 
without Zn and symptoms of moderate 

Comparison of plotoperiod-sensitive ratooned and nomal sown aman rice, Chinsurah, India, 1981
82.
 

Aman sown rice Ratooned rice 
Amansownrice __atoonedrice 

Variety Plant Panicle Tillers Yield Plant Panicle Tillers Yield 
lit length (no.) (t/ha) lit length (no.) (t/ha) 

(cm) (cma) (cnm) (cm) 
SR2613 146 22 7 3.7 158 24 11 2.5 
FR13A 113 22 8 3.8 146 25 11 3.0Tillakkachari 142 24 9 3.8 170 26 13 5.0ach ri 132 25 7 3.9 170 27 13 4.8 

Man 133 23 8 3.7 161 26 12 3.8 

Ma13 28 .7 6 262 . 



lar set of varieties was sown 17 Jul 1982 
and their performance was compared to 
ti..i of' tileratooned crop. 

Plant height, panicle length, and tiller 
number were higher for ratoons than for 

Fungi-caused ,otten disease of azolla 

Pa~kpian Arnyanart,rtnee Strin, 


IVan ch a i R oc h a iahasadin. an d So ink id 
Disthaporn, Rice Pathology Branch, 
Diuision of 'lantPathology and Micro
biology, Dc'partnent o]'Agriculture, 

Bangklu'n, Bangkok 10 900, 7thailand 

In 1981, the fungus Alvrotheciutm sp. was 
discovered to cause rotten disease of azol-
Ia.In 1982 azolla propagation in north-

east Thailand was increased and an out-
break of rotten disease occurred. )ainage 
was more severe than in 1981 and symp-
toms were different from those caused by 
Mvrotheciunt sp. Disease samples were 
collected from a farmer's propagation 
pond in Sakolnakorn Province in Nov-Dec 
1982. Six genera of fungi were isolated: 
Ml'rotheciutm sp., Rhizoctonia sp., Scle-
rotiU1n sp., Fusaium sp., and two uniden-

tilled fungi. One tuidentified genus had a 
yellow colony of myceliutm, the other a 
black colony. All were grown on potato 
dextrose agar. 

Healthy azolla was individually inoc-
ulated with the six isolated fungi and 
grown in a 38-cm-diameter pot. Each 

Effects of plant population and urea 
su perg ra nule dee p place men t on rice yield 

G. S. Thangamuthu and S. Subramanian, 

Tamil Nadu Agricultural University, 
Coimnhatore 641-012, India 

We studied the effect of plant population 
aad deep placement of urea supergranules 
(USG) on rice yield at Coimbatore in 
1980 wet season and 1981 dry season 

(han-May). The soil was clay loam with 
pH 7.8, 0.38% carbon, and CEC 26.8 
meq/100 g. 

The trial was laid out in a random-
ized block design with four planting treat-
ments in five replications. Plot size was 
5.0 x 4.0 ni. Heavy tillering rice Co 43 
from the cross Dhasal/IR20 was planted 

normal sown aman ,rice. Ratponed Tillak-
kachari and Achra 108/I yielded more 
than the aman sowing of the same varie-
ties (see table). The mean yield of 
ratooned rice varieties equaled that of 

Comparison of disease symptom development 

Symptom development,
(days after inoculation) 

F ung us 

Leaf Stem Root 

Rhizoctonia sp. 2 2 2 

Myrothecium sp. 2 2 3 

propagtloildark 
Sck'rotium sp. 7 

Fusariumsp. - . ... 

Unidentified 

(yellow colony)
 
Unidentified 

(black colony)
 
Distilled water 

(control) 

treatment and a distilled water sprayed 
control was replicated four times. Disease 
development was aecorded. 

Rhizoctonia sp. damaged azolla 
most, causing infected ferns to rot 5-7 
days after inoculation. AIIrothecium sp. 

Effect of plant spacing and US; placement on rice panicles and grain yield of Co 4 3.a 
-- _ __ _ __ _ _ __P

Panicles/m 2 

Spacing Ilills US(; 

(cm) (no./m 2 . (no./4 hills) WDS S 
is x 10 66 1 489 476 
15 x 20 33 2 315 586 
22.5 X 20 22 3 233 495 
30 x 20 16 4 225 470 

CD (0.05) - - 39 30 
aUrea supergranule (US;) at 75 kg N/ha was deep placed. WS 

at 2 seedlings/hill. The table gives treat-
ment details and number of panicles, 
panicle weight, and grain yield. 

Results indicated that 20 x 15 cm 
spacing (33 plants/m2), or half the pop-
ulation of conventional spacing, gave sig-
nificantly higher grain yield in both 

normal sown rice, indicating the suita
bility of ratoon cultivation in lowland 
areas where flood or sudden water stagna
tion hampers the freshly planted rice crop 
during the wet season. 0 

on Azolle pinnata after inoculaion by selected fungi. 

Azolla death 
(days after 

Azolla rotting 
(days after Disease appearance 

i n ocua ftio n) in ocua tio n 

inoculation) inoculation) 

3-4 5-7 Infected Fern turned 
pale-brown in color,
tlen brown to dark 
brown. 

3-5 10-15 Infected fern turned 
grey-green in color,
then grey-brown to

brown. 

Infectd fern showed 
only small brown 
lesion on leaf. 
No symptom 
No symptom 

No symptom 

No symptom 

caused rotting 10-15 days after inocula
tion (see table). Sclerotium sp. caused 
small brown lesions on the leaves 7 days 
after inoculation, but did not cause 
rotting. Fusariumsp. and the two uniden
tified fungi did not cause the disease. El 

aniclewt_(g)_G rainyield
Panicle wt (g) Grain yield 

(t/ha) 

W S S WS DS 
1.90 1.85 4.9 6.1 

2.68 2.44 5.2 86.6 
2.85 2.22 5.2 6.3 
2.39 2.24 5.1 6.2 
0.27 0.48 0.2 P0.2 

wet season, DS = dry season. 

seasons. Yield with 22 plants/m2 equaled 
that of 33 phnts/m 2 during wet season. 
However, yield with 33 plants/m2 was 
signif-cantly higher than with 22 plants/ 
1n2 during dry season (see table). 

The number of panicles/m 2 was sig
nificantly higher in a conventional plant-
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ing with 66 hills/1n 2 in wet season, but 
was hi,-her at 15- x 20-cm spacing in dry 
season. 

Paniicle weights from treatments of 
33 and 22 hills were comparable in both 

Multiplication of azolla in alkaline soils of 
Punjab 

V'iraL lh'ri, 0. P.*.1h'elu,ut~d Bahh'r Rai, 

Soils I)epartment, Punjab .. 'ricult ral 

ULiicrrsiti' (/',,IUl), I.ut/h iandu India 

Azolla may be a snhitniLite for nitrogen 
feI
tilizer inwetland rice, hol its utilti

plication and growth are determined by 
soils alnd elmil()Illvenl:ll actors. We 
studied azoila gro vtlh pallerns il a sob-
tropical alkaline soil at the PAU falni in 
Ludlhiama. 

Six contlCe tanik' 2 x 2.2 in) were 
filled to 15 cmiwith asandy loam soil 
with pil 8.4. A 15--0 cii water level 

above die soil was maintained. Tanks
 
were inoculated wirh 250 g of a local 

azolla species in inI 1979. Stperplhos-

pliate at 1.75 kg P/ha per week was ap-

plied to each tank. The temperature of' 

the top 0-2 cm of'water in the lank was 
recorded daily at 1500 hours. Azolla 

growth and N fixalion were tmonitored 

every 2 weeks throughout the year. 


Rock phosphate-pyrite mixture: a good 
substitute for single superphosphate 

B.Rahimdra, junior soil scien tist, I/1-

India Coordinated Rice nImproenent
P'roject, I. C. IFarm, Alandr,va 571-105; and 

. Jagauath, Jar,n Supcrin-,tdent' 1/IS, 

Siruguppa, Karnataka, India 


Use of inexpensive, readily available 
ferhizers without sacrificing yield istop 


priority. From kliarif 1979 to 1981 we 
compared yields froi neti ral anmd alka-
line'rice fields fertilized with a basal ap-

plication of a single superphospihate with
those of fields treated with a 1:5 rock 

phosphate-py rite mixtu re. Both treat-
ients received 26.4 kg P/ha. 

Trials were conducled at the 

Regional Research Station at Mandya on 
a sandy loam Alfisol (pH 16.9, Olsen's P 
8.5 kg/ha, and CEC 16.8 meq/100 g) and 
at the Agricultural Rescaich Station at 
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seasons. Paniile weight for 66 hills was number of planting sites 50%, and there
the lowest, ore reduced sccd and planting costs 50%. 

Deep placement nutilizes iore labor Thesc savings will compensate for the 
at conventional spaci:'" Using the n1odi- extra labor needed for USG deep place
fied 15 x 20 cin spacing reduced tile ment. F! 

Azolla growth (ko/N3 perday) Temp (1C)of the standing wotfr 
750 50 

60o) 
-40
 

Temp M)
 

450 -30 

Azo.l- goh d0 

50 10 

0 , 1 00
 
Jon Mar May Jul Sep Nov
 

Growth rate of azolla intanks as alTected by teiperatiure. 

Azolla harvested in Mar, Apr, and Azolla grew slowly from Ji to SCo),
Oct weighed 10-13 t fresh miatler/lia per which is the rice seo!,am . because of high 
nionth and contained 30 kg N/ha. Fresh ambient lemiperatures (see figure). [High
 
matter and total N varied from 0.3 to standing water temuperatures (34-390C)

4.2 t and 0.8-10.7 kg N/ha per month for from May to Sep and low temperatares 
other montls. Azolla produced 55 t/ha (16-21 0C) from Dec to Feb reduced azol
per year, which contained about 139 kg ligrowth. Azolla species with high ten-
N. perature tolerance need to be tested. El 

Direct and residual effect of rock phosplhate-pyrite mixture on grain yield (av of 3 seasons).' 

P l ae i Olsen's P Residual effect 
uYield (t/ha) ro gh.rie ' recovery (kg/ti,) on grain yield 

Treatment (av 3 seasons) rg/ha) inrougt rice after 3 (P treatedNlandya Sirtuguppa seasons plot-control)NS [S NS IIS ( RZRS, I/ha (RRS, 

(NS) (IIS) MandyN NIandya 
-NS) -NS) 

Control (no P) 4.1 3.6 11.5 7.6 - - 8.7 -

Single superpiospliate 4.9 15.2 11.4 15.2 9.4 0.8
at 26.4 kg P/ha 4.7 11.8 

Rock phosphate - 5.2 4.9 17.9 13.2 22.7 21.7 12.0 1.1
 
pyrite mixture
 
(1:5) at 26.4 kg 
P/tia
 
F Test

Cl) (0.05) 0.67 0.81 0.48 
CV (11,) 12.1 10.3 14.6 

aNS neutral soil, Its high plt soil. 

Siruguppa on a silty clay Vertisol (pH- 8.6, cedures were used for the transplanted 
Olsen's P 6.2 kg/ha, and CEC 24.2 meq/ crops, and Prakash (IET2254) was grown. 
100 g). Recommended agronomnic pro- The Mussoorie rock phosphate used 



contained 7.31/ P, of which 20.3, was applied as mllriate uf potasl1 at planting. neutral and high p1H soils. The r,=.k phos
citric acid soluble. The pyrite contained Soil samples were collccted after phate treatiuent exhibilcd better residual
9.2;,. sulfur and 1II.6, iron. Application three seasons and analyzed to determine response under neutral soil conditions, as 
was 1,scd oil total 11of the rock phos- residual effects of the treatment (see reflected by a 14.601< yield increase (see
phate. Three equal splits of 100 kg N/ha table). Data indicated that the rock table). It cost 1/3 less per lectare to 
were applied at planting, tillering, and phosplhate-pyrite miixture could be agood apply rock phosphatc than to apply a 
panicle initiation and 50 kg K/ha was substitute for single superplhosplhae iu single superphosphate. EZ 

Effect of straw management on soil nitro- After wheat was conIhibite-harvCsted creased organic carbon, total N, ]Iexo
gen in a rice - wheat rotation in Maiy I980, the field was divided intto sam inc N, and amino acid N. Burning or

three plot.; for straw removal, incorpolra- removing tlie straw after each crop har. 
N.*S. Dhilln and G. )er, So ls IDepart- tion, and burning.lach plot was divided vest increased nonhydrulyzable N in the
Intent, Punja h ggric u/r ial Universitr, into 24 plots for 3 replications of"8 fertil- soil. lurning straw lowered total N by

I.tndhiana, India 
 izer treatments - 0, 50. 100, and 150 kg I I ,", hydrolyzable N 3 IV, hexosauiine N 

N/ha as imlca with and without 22 kg P/ha 88',,, and ainio acid N 60' . K MnO 4 -N
Farmers ate using moic comtbiime-type a3 single superphosphate. The experiment and hydrolyzable NI-14 -N, hexosamine N,
harvesting machines and therefore are was repeated after the IN980 rice hirvest, and anino acid N levels were significantly
burning more rice and wheat straw in the 1980.81 wheat harvest, attd the 1981 higher where straw was incorporated.
PuinJab. lurninig crop residues ill the tield rice harvest. Soil Was samnpled (0-15 cm Available N level was low, and de
nlay clatge uii nutrients. especially the 
 depth) after harvest aud aualy'zed for creased with cropping. Where straw was 
C, N, P, S ratio, and other pihysico. available N, total N, organic N, and continuously incorporated, total N in
cheulical and biological soil prIo) erties. organic carho, 
 creased by aboutt 20'>," after 4 crops. It
 
The effect of' straw tltattatgeilement on soil N 
 Fertilizer treatments did not signif- decreased by about 101 where straw was 
in a rice wheat rotation was studied in icanitly affect soil N. "l'hcrefore the data burned. Amino acid N increased in straw
a farner's field ilt Kasabad. ILdhiana. for the straw tnaitageemil practices were ilcorporation plots. I lexosautine N and
 
Soil was sandy loam With plI8.3 and [.C. pooled (see table). 
 amino acid N decreased after rice but in
0.45 ninlto/cn. Straw incorporatiol significantly in- creased aftler Wheat. D 

Organic carbon and soil ,nitrogen Us aiffected by various str:ass umlianlIgenii practice., Punijal, India. 

198) after rice 1980-81 after wheat 1981 after rice 1981-82 after wheal
Soil N torin hititial 

CI)level Straw Straw Siraw Straw Straw Straw Straw Straw Straw Straw Siraw Straw (5.01i;)i.or- rento- burninig incor- reio- buirnine intor- renio- burning ineor- rento- burning 
pt ration ';at poriltion val poriiou val poration Vat 

Organic carbm t ' (.54 0.52 ((.52 ((.48 ((.55 0.55 0(.54 0(.61 0(.57 (.54 0.62 0.56 0.53 0.02KMn(14-N (jug/,) 8-1 55 53 64 5(1 48 5.346 58 48 46 55 5) 46Total N (pg/,) 486 50(3 480 455 516 481 -164 569 498 450 582 486 435 17.4Iilviroly/atbl,.N 31 1 298 3011 219 311 276 219 332 28(1 214 336 289 214 13.5 

Nonhyurly/abe-N 195 21- 183 234 205 205 249 218 246 221236 236 267 28.4
 
IIydrlyiahlc Nl11- t12 II5
124 106 121 107 107 t17 105 115 105 98 ttt3 6.4N (pc/ig) 
tlexosantine-N y/) 42 33 21) 16 53 23 9 47 19 4 55 22 5 1.5Amnino aeid.N (jup/- ) 112 121 109 39 138 117 44 145 131 51 152 133 45 5,6 

Pgrformance of modified urea fertilizer urea supergranules has been advocated to sUpergranules (USG), lac-coated ureaurea 
on a sandy loam soil increase N-use efficiency inl rice. (LCU), and neen-cake-treated urea 

The efficiency of modified u rea (NCU) were tested. All mtodified urea 
( . flev. I and R .. ekhi, Soils materials was compared to that of split materials were a)pplied ill a single dose at
Departmnwtt I',uiah .AgriculturalUnier- applic'tions of prilled tuca at the PAU transplanting. Prilled urea was applied
sity ('A 1U), L.udhltta, India farll ill Ludhiala. Soil was a1Falehplur either all at l,insplanting or ill 3 equal 

sandy Ioanl (Typic Ustipsanument) with splits: at tra splanlin 21, and 42 days Urea is the coinnotnlv used nitrogen plI 8.4, 0.35'J. organic carbont. 62 kg afler transpianting. USG was point-placed
fertilizer iii India. Nitrogen losses through available N/ha with a l)ercolatiotn ratle of 10 cin deep between 4 plants int alternate 
arntiotia volatilization are often high. 7 inn/It, and CE(C 5.3 ntcq/ 100 g soil, rows. All urea was applied at 120 kg
Use of controlled-release N fertilizers and Prilled urea, sulfur-coated urea (SCU), N/ha. A basal dose of' 13 kg P and 25 kg 
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Effect of different urea material on rice yield. 

Nsource 
1978 

Control 3.65 

Urea 3split 5.90 

SCU 6.51

US(; 5.64 
Lac-coated urea 3 

Neem-cake-coated urea 1..1 

Urea Al at transplanting 5.27 


CD .05 -

Dry molter yield (t /h o 

14 

6 SCUQ- . Urea (best split)

12 Y- Urea 


o-O USG 

O-III Check 
1011
 

8 

6 

4 

0 10 30 50 70 90 

Days ofer transplanting 

I. Dry matter accumulation by rice 

as affected by different N sources 

applied at 120 kg N/ha.
 

Effect of organic residues on pulling force 
of rice seedlings 

J. S. Brarand It. S. Sur, Soils Depart-
iiert,Punjab Agricultural University, 
Ludhiana, hvdia 

Higli yielding rice varieties are the most 
important kharit (wet season) cereal crop 
in Punjab. Transplanted rice nurseries are 
grown on small flat bt Is. Seeds are broad-
cast after the seedbed is thoroughly wet-
ted and puddled. Seedlings are difficult to 
pull from flat beds and often are broken. 
We studied soil amendments to reduce 
pulling force, 

Replicated experiments were con-

Grain yield (t/ha) 

1979 1980 1981 Mean 

2.43 3.39 1.95 2.85 
5.95 5.21 5.53 5.65 
6.32 
3.55 

6.00 
4.06 

6.61 
2.99 

6.36 
4.06 

5.10 
4.41 

-
5.09 

4.99 
4.54 

5.33 
4.96 

4.39 4.90 - 4.85 
0.66 0.85 0.31 -

N uptake (kg/ho) 

-I SCU
Urea (best split) 

y.-. Urea 
130 c - UrG 

0- Check 

90 

70 

50 

30
 

110 10 

10 30 50 70 
Days ofer transplanting 

ducted in 2- x 2-ni plots in sandy loatn at 
Ludhiana and in silt loam at Gurdaspur. 
The Ludhiana experiments were con-

ducted for 2 years. Studies at Gurdaspur 
were for 1year. Treatments are described 
in the table. Pulling force was measured 
on 40-day-old seedlings and expressed as 
pulling force index (PFI), a nondi-
mensional parameter. 

Results showed that the pulling force 
was significantly higher in puddled seed-
beds than in raised seedbeds, irrespective 
of soil type. PFI in raised seedbeds was 
30 in sandy loam and 84 in silt loam. It 
increased to 70 and 175 in puddled seed-
beds. 

Pulling force was significantly af-

K/ha was applied at last puddling. 

Results (see table) showed that SCU, 
followed by split application of prilled 
urea, produced sigvlficantly superior 
grain yields. A similar trend was reflected 
in progressive dry matter accunmulation 
and total N-uptake (Fig. 1, 2). USG gave
the lowest bionuass accumulation and N 

uptake. The rapid percolation rate and 10 
cm placement may have caused USG to 
leach beyond the rice rooting zone. SCU, 
because of controlled release, yielded 
higher than prilled urea. El 

2. Rice uptake of N from different 
sources applied at 120 kg N/ha. 

90 It0 

Effect of different organic residues on PFI of 
rice nurseries in sandy loam and silt loam,
Punjab, India. 

PFA 
Treatmentb 

Sandy loamn Silt loam 

Raised bed (control) 30 d 844
 
a
Puddled (control) 70a I 7515 t FYMiha, puddled 

5 6 b 123c30 t FYM/ha, puddled 5 0b 120 c 

4 t rice husk/ha, puddled 57b 135"1 
8 t rice husk/ha, puddled 39c 122c 
aln a column, figures with similar letters do not 
differ significantly. bFYM = farmyard manure. 

fected by organic residue treatments. 
Highest PFI values (70 and 175) were 
recorded in the controls. PFI was de
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creased when organic residues were add-
ed. but results of different organic resi-
due treatments, except 8 trice husk/ha, 
did not differ significantly. Adding rice 
husk reduced PFI to almost half that of 

Effect of rice hulls applied to rice fields 

Chi-l'nu vin, Igl'ronion Department, 
J. Tc -chc', Botany Department,and 7. ('. 
}anig. Institute oj'Soil Scienice, NVational 
Chung Ilaing Unircrsitir, Taichung, Taiwan 
400, C'hina 

Rice hull at 20 t/ha was spread over a rice 
field abo t I week before plating, and 
the field was plowed, manured, and pud-
died. The operations significantly ir-
proved rice growth and yield and tie soil 
texture, coiipared to the control (seetable), 

Data show that rice hulls have no al-
lelopalhic effect oil rice, although rice 
straw has sonie such effect before decay. 
The increase in silica content inboth 
plant and soil suggests that tolerance for 
blast disease can be improved. l 

Effect of 20 t rice hull on rice growth and 
yield, Taiwan, 1980 winter.' 

Auribute Rice hull Control 
applied 

Grain yield i/hat 
PIanicles (no./n 2 ) 

8.2 
399 

7.2 
377 

Single panicle wi (g) 2.6 2.2 
Test wt (g/l it0grains)
Leaf silica content C 
Soil redox potential 

2 
14 

-169 

24 
5 

-150 
(ii1y%) 

Ixplangemle K iii soil 64 42 

Silica in soil(ppn1) 212 112 
Organic iiiatter 2.2 2.0 

in soil '; 
aVariety "l'ainung 65. 

Efect of source and timings of nitrogen 

fertilizer application on rice grain yield 


,N.Ra*v, R.,'.Gupta, 1). Singh, and V.K. 
Khaddar,Project Jor the Management of' 
Salt Affected Soils, JawaharlalNehrit Agri-
cultural Unirersit)r, Indore Campus, 
i. 1'., India 

Fertilizer requirements and efficiency in 
sodic soil differ from those in nornal soil. 

the sandy loani coritrol. In giltloam, add-
ing 4 t rice husk/ha was not as effective 
as adding farmyard iianure and 8 t rice 
husk/lia. 

Results indicate that applying farm-

Nitrogen fertilization in transplanted rice 

C.Al. Singh and 1V Kumar, Arono1 myrtiil' 

anid .tgroncteorolo v Department, II. 1. 
Agricultural Unircrsi'i, l'alampur 
1 76062, 11. P.,India 

In the 198 Ilitonsoon season we eval-
uated the efficiency of urea, sulfur-coated 
urea (SCU), urea supergranules (USG), 
and lac-coated urea (LCU) at 0, 29, 58, 

87. and 116 kg N/la on flooded traus-

plated rice in a randomized complete

block design with 3 replications. Soil in 

the field was a silty clay loani Alfisol with 
pH 5.8, 0.73 organic carbon, 628.19 kg 
available N/ha, 10.8 kg available P/ha, 
and 144.78 kg available K/lia. Cation ex-
change capacity was 17.2 tieq/ 100 g. At 
puddling, allplots received 18 kg P as 

single superphosphate (16% P2 O25 ) and 
33 kg P/ha as muriate of potash (60% 
K O). 

Grai yield increased significantly 

.......... yield.iiic.re.sed.significantly

and consistenlly as nitrogen level in
creased ilpto 87 kg N/ha. USG produced 

significantly higher grain yield than three 

equal splits of ordinary urea (at Irans-
planting, iiiaittitlti tillering, and panticle 

initiation) and other nitrogen sources. 
SCU was not a hetier nitrogen source for 
flooded rice in acidic soil. 

Nit rogen use was 1.8 tiies iiore ef-

ficient than the best split application 
when applied as US(;. Split application of 
urea had lowest efficiency at all but at 
116 kg N/ha (see table). El 

We studied tie efficiency of different N 

fertilizers applied at different growth
stages on the yield of iigh yielding, salt-

tolerant dwarf variety CSR4 during 2 
consecutive years in virgin sodic soil at 
the Barwaha experinment station (W. 
Niniar district, Madltya Pradesh). 

No soil amendment was applied in 
the replicated field experihent. In both 
years 150 kg N in different forms, 33 kg 
K/ha were applied to all plots (Table 1). 

yard manure or rice husk to nursery beds 
helped re'luce seedling pulling force. 
However, seedbeds with rice husk and 
other low nitrogenous residues may need 
additional nitrogen. E] 

Effect of N levels and sources on rice yield and 
N use efficiency at Palampur, India. 

Nuse 
N level N Grain yield efficiency 

(kg/ha) source" (1/ha) (k-, grain/ 
igN) 

0 (control) None 2.2 -
29 Urea 3.6 45.5 

SCU 3.8 55.1 
US; 4.63.7 49.8LCU 82.8 

58 Urea 4.6 40.6 
57 U 4.6 40.6
 

scu 4.8 43.6 
USG 5.4 53.8 
LCU 5.2 51.1 

SCU 5.587 Urea 5.4 36.437.8 
USG 6.0 42.9 
LCU 5.6 38.4 

116 Urea 5.5 28.3 
US(; 5.9 25.8 
LCU S.5 27.7 
SCU 5.2 31.4 

SE ill ClD 5% 
For N levels 0.28 0.81 
For sources 0.28 0.81 
For inter- 0.56 1.62
 

action
 

aSCU = sulur-coatCd urea, USG = Urea super
granles, LCU = fac-coated ura.
 

II
 

Indiht'jclals, oiganizatiotns, antelildia 
who want adlitional details of(
infirnation prcsenteld inIRRN shothl 

wite directl',to the authors. 

Fifty percent N was applied basally by 

broadcasting and incorporation on pul
died soil with standing water before 

transplanting, and 50%7,was topdressed in 
one or two applications. 

Soil samples were collected from the 
submerged field at 4 places iti each 4- x 
6-in plot. Electrical conductivity (EC) 
and p-I were measured after drying, 
grinding, and sieving. Cation exchange 
capacity (CEC) and exchangeable sodium 
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Table I. Effect of sources and timinga of application of N fertilizer eti rice graii yield. percentage (ESP) were determined in dry 

(;rain yield (t/ha) 	 soil. Average [C was 3.18 inniho/cm, pH9.7, CEC 44 ineq/100 g, and ESP 40. No 

Nitrogcn source___________ 1981 	 1982 winter crop was planted after rice and the 

1'3 or2 	 1.3 Sou rce saiile soil treatments were repeated next 

ineans ineanls 	 season with the samle rice variety. Average
EC was 2.23 minlho/cin, p1I 9.2, and ESP(NI1 4) 2 S0 4 (AS) 4.8 4.3 4.4 4.7 4.7 4.7 4.6 4.7 34.

KNO 3 + urea 3.4 3.9 4.9 4.1 4.4 4.6 4.8 4.6
Calcium ammoniuni 4.1 3.0 4.3 3.8 2.7 2.5 2.5 2.6 Aninonitln stiflate produced tuaxi-..nitrate (CAN) nuitn grain yields and calcium aminoniumAmmonium sulfate 4.0 4.2 4.1 4.1 3.1 2.5 3.5 	 3.4 nitrate gave the lowest (Table I),nitrate (ASN) l)erhaps
(NLI 4 )S0,+KN0 3 4.1 4.2 4.5 4.3 4.0 4.1 4.3 4.1 because soil pH decreased less in this(NII4):-S0 4 +CAN 4.7 3.8 4.7 4.4 4.4 3.9 4.4 4.2 treatment during the later crop growth
 
Timing c, application 4.2 4.0 4.5 3.8
3.8 4.0 stages (Table 2). Except for KNO 3 + 

lean urea, which yielded better in 1982 than 
CD for forms of fertilizer (11-.I5) = 0.56 ............. 	 .0.32 
 in 198 1, the performtanceCl1)for timing of"application ( P-t0.05 )= 0.39...............-	 of the other
 
Ct) for coin iation forms X timing) = 0.97 ............ 	 .)..5 
 fertilizers was the saite for both years.D fApplying nitrogen as 1/2 basal, 1/4= N basal + ',. NaT 1 at tillering, T 2 N basal + '/4 at tittering + '4 at floral initiation, 13 = N at tillering, and 1/4 at flag leaf emergence

basal + '/4 at tillering+ at flag leaf emergence. stage yielded best. Lowest yield was ob
tained when fertilizer application was 1/2 

Table 2. pl values and their differences basal, 1/4 at tillering, and 1/4 at floweras affected by fertilizer formis and times of application initiation. KN + urea gave naxi tlwr 3 

19821981 	 grain yield in both years when applied
1/2 basal, 1/4 at tillering, and 1/4 at flagTreatmentb Mean Mean leafemergence. 

I1 1) reduction I It 1) reduction 
(forinwise) (forinwise) Soil p11 at harvest decreased with all 

(NII4)2SO4(AS) 	 fertilizer treatments but increased during 

T 1 	 9.8 8.9 0.9 9.7 8.9 0.8 transplanting the following year after the 
1 9.8 8.9 0.9 0.86 9.6 8.6 1.0 0.90 field was fallow during winter. The inter-

T3 9.7 8.6 0.8 9.4 8.5 0.9 action between fertilizers and stages of
 
KNO 3 + urea 
 application significantly influenced the 

TI 9.8 8.8 1.0 9.4 8.4 1.0 decrease in pl I values in 198 1. 012 9.7 8.7 1.0 0.96 9.4 8.5 0.9 1.00
13 1.8 8.4 0.9 ?.6 8.5 1.1 

Calciui ammoninium Effect of some agronomic practices on 
nitrate (CAN) 

upland rice yield and weed infestation"I2 9.5 9.1 0.4 0.53 9.7 9.1 0.6 0.63 under bush fallow continuous rice culti-
T3 9.8 9.1 0.7 9.7 0.0 0.7 	 vation 

Ammonium sulfate 
nitrate (ASN) . K. Das Gupta, West Africa Rice Devel
'1"1 	 9.7 8.9 0.8 	 9.5 8.7 0.8 opment Association, Monrovia, Liheria 
T2 	 9.8 8.9 0.9 0.86 9.6 8.8 0.8 0.80 

9.8 8.9 0.9 9.6 8.8 	 0.8 This study began in 1981 on upland 
(NIl)2SO4 +KNO 3 Plinthic Acrisols at Suakoko where a thick 

TI 9.9 8.9 1.0 9.7 8.6 1.1
T2 	 9.8 8.9 0.9 0.93 9.6 8.5 1.1 1.00 secondary 	bush had been cleared in the*T3 	 9.7 8.8 0.9 9.5 8.7 0.8 1979 dry season and rice was grown in 

(NH4)2SO 4 +CAN the 1980 wet season. The trial was
 
T1 
 9.9 9.1 0.8 9.6 9.0 	 0.6 repeated in 1982 at the same site. TheT2 	 9.7 9.0 0.7 0.73 9.5 8.8 0.7 0.73 study evaluated line and broadcast

9.8 9.0 0.8 	 9.6 8.7 0.9 planting, split N, K, and basal P fertilizer, 
I 14 F0 13 15 > 1:2 Ct) at 5%- 0.33 weeding (twice), insect pest control (3

a, = initial, 11 = harvest, 1) 1 - II. hFor T, T 2 , T'3, see Table I footnote. cDue to '0' value in one equal split doses of carbofuran granules 

replication, the data had to be transformed for analysis of variance. Ilence the significant differences at 1.2 kg ai/ha), and water conservation are indicated by notations. by bunding. Treatments were designed 
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to develop a complete package (CP = grain yields than th. latter two treat- In the third rice crop, grain yield
line sowing, fertilizer, weed and pest nients. with the traditional method (0.3 t/ha)
control, and bunding) and an inter- Regardless of treatment, weed infes- could be tripled by line sowing, fertilizer 
mediate package (IP = CP minus ration increased from 198 1 to 1982. application, weeding, and insect control. 
bunding). The traditional method con- Grass weeds dominated, and grass and About 20, yield reduction can be ex
sisted of broadcast seeding, no fertilizer broadleaf weed infestation increased pected if insecticide is not applied. Flow
or insect control, one hand weeding, and while sedges decreased. There were more ever, armyworm Spodoptera evempta, 
no bunding. There were eight random- weeds in 11Pminus weeding followed by which may invade upland rice fields after 
ize d, replicated treatments with the local the traditional ineth od and IP minus line bush fallow, must be controlled by insec

',tCe cultivar LAC23. sowing. ticide. 
The results (see table) show that tra- In the second rice crop, grain yield To maintain soil productivity and 

ditional management produced lowest with the traditional method (0.5 t/ha) grain yields in consecutive rice crops after 
yields in both years. In 1981 there was no could be doubled by adopting a package bush fallow, it is necessary to include 
significant difference in grain yield among consisting of line sowing, fertilizer appli- crop rotation with legumes and other 
CP, IP, IP minus pest control, and 11) cation, and weeding in areas where the arable crops in the above package of 
minus line sowing. In 1982, however, population of destructive insect pests has agronomic practices. E" 
both CP and 11)had significantly higher not reached the economic threshold level. 

Effect of various agronomic practices on grain yield and number of weeds in upland continuous rice cultivation at Suakoko, Liberia (high rainfall zone). 

Yield reduction Weeds (no./m 2') at harvest 
Grain yield (t/ha) (%)compared 

Agronomic practice to lIP Grass Sedges Broadleaf Total 
1981 1982 1981 1982 1981 1982 1981 1982 1981 1982 1981 1982 

Complete package (CP) 1.3 a 1.0 a - 0.9 100 i52 2 0 56 75 158 227 
Intermediate package 1.2 a 1.1a - - 116 J66 2 0 44 60 162 226 
(IP = CP - bunding)
IP-fertilizer 0.6 b 0.5 c 49 50 108 150 2 0 61 54 171 204
IP- weeding 0.6 b 0.6 c 48 47 220 315 10 1 101 104 331 419
IP - line sowing 1.3 a 0.9 b - 14 126 210 6 0 72 74 204 284IP - insect control 1.3 a 0.8 b - 20 114 154 3 1 43 75 160 230
Traditional method 0.5 c 0.3 d 56 68 206 293 9 3 59 78 274 374 
(control)
Traditional method 0.6 be 0.4 d 52 66 192 244 18 1 46 92 256 337 
+ bunding 

CVg() 5.8 10.4 
LSI) (0.05) 0.08 0.11 

Rice response to zinc at various salinity plied to all pots. Five 30-day-old PR106 Effect of Zn on dry matter yield and Zn con
and alkalinity levels rice seedlings were transplanted in pots tent of rice straw.y 

co- taining 10 kg soil and submerged in Dr matter 
U. S. Sadana and A.N. Takkar, Soils dcionized water throughout the experi- Treatmentb yield Zn content 

(g/lO kg soil) (ppm)Department, 'unjab AgriculturalUniver- ment. 
sity, Ludhiana - 141 004, India Zn application increased dry matter EC 5 12.4 12.5 

yield (140% over the control) and the Zn EC 5+Zn 23.0 33.5 
A pot experiment studied rice response to content of rice straw (see table). As salt EC 10 0.5 12.1 
Zn application inRohi sandy loam soil arid alkali levels insoil increased, rice dry EC 10+Zn 4.2 292 

ESP 10 10.6 12.2(lypic Ustifluvent, pH] 7.4, no calcium mattet yield and Zn content significantly ESP 10 +Zn 19.7 26A
carbonate, 0.5 ppm DTPA extractable decreased. Adding Zn increased dry mat- ESP 20 9.0 10 

ESP 20 + ZnZn) treated with NaCI and NaHCO 3 to ter yield and Zn content of rice at all EC ESP 40 15.8 20.65.5 9.7 
give initial electrical conductivities (EC) and ESP levels, but the effect was more ESP 40 +Zn 7.6 17.5 
of 5, 10, and 20 mmho/cmt at 25oC and pronounced in soils treated with salt than Original soil 17.9 13.5 
exchaageable sodium percentages (ESP) with alkali. Rice seedlings could not grow + Zn 42.9 41.4Original soil 

of 10, 20, 40, and 60. Original and treat- at EC of 20 mmho/cm and ESP of 60. Al- CD at 5% 2.1 1.3 
ed soils received 0 and 10 mg Zn/kg soil though adding Zn alleviated Zn deficien- a85-day-old, bEC = electrical conductivity in 
as ZISO4 . A basal dose of 120 mg N, 13 cy, it did not offset the ill effects of high mmho/cm at 250C. ESP = exchangeable sodium 
mg P, and 30 Ing K/kg soil from salinity and alkalinity levels on plant percentage. 
CO(NH 2 )2 , KH2 PO 4 , and KCI was ap- growth. El 
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Effect of nitrogen level on grain yipld of 

rice under bush fallow continuous rice 
cultivation in high rainfall 

D. K. Das Gupta and G. Paku, West 
Africa Rice Development Association, 
Monrovia, Liberia 

Upland soils in Liberia are generally low 
in nitrogen (N) and phosphorus (P). We 
evaluated the yield response of some up-
land rice varieties to applied N under 
bush fallow continuous rice cropping sys-
tens in the high-rainfall forest zone. 

. Trials were conducted first in 1980 
ohiAcrisol soils at Suakoko after thick 
bush was cleared during the 1979 dry 
season. Nitrogen levels w,:re tested in 
main plot trials and replic'lted varietal 
tests were in subplots. Trials at the same 
site were conducted in the 1981 and 
1982 wet seasons. In 1980 and 198 1, N 
as urea was applied in two split doses. In 
1982 it was applied in thice splits. In 
each trial 18 kg Pl/ha was applied at 
seeding and 33 kg K/ha as muriate of 
potash was applied at time of N applica
tion 	in split doses.
 

fi 1980, after the busliwas cleared, 

all 5 varieties yielded more than 1.0 t/ha 
without fertilizer N. With application of 
20 to 40 kg N/ha, 2 to 3 t grain yields/ha 
could be harvested. Some varieties lodged 
at 40 kg N/ha. Yield increased with level 

of N applied. 


Grain yields in 198 1,regardless of N 

levels or varieties, were lower than in 

1980, but grain yields increased with N 

levels. 

Similarly, third-year grain yields at 

all N levels and varieties were lower than 

in the first and second years (see table), 


Local rice variety LAC23, which was 
grqwn in all 3 years, was used to estimate 
thc1'ield response surface as follows: 

$980: Y= 1648.0 + 48.87x - 0.33x 2 

1981: Y= 798.7 + 17.0Ix - 0.10x 2 

1982: Y= 715.9 + 15.96x - 0.005x 2 

(where Y= grain yield in kg/Ia, and 
x =N level in kg/Ia). 

The equations indicated that the 
yield response to applied N in LAC23 was 
almost linear. However, the estimated 
yield increase (kg/kg N) decreased with 

Yield response, of rice vaiefies to nitrogen under bush fallow continuous rice cultivation in high rair 
fall area of Liberia. 

Grain yield (t/ha) in various nitrogen 

levels (kg/ha) and years
Variety Days to 501-- Mean 

flowering 0 20 30 40 60 90 

1980 
LAC23 95 1.6 2.5 - 3.1 - - 2.4 
4418 
MRC172-9 
IR2035-108-2 

93 
86 
94 

1.0 
1.1 
1.1 

2.8 
3.1 
2.5 

-
--
-

3.6 
3.3 
3.0 

-
-
-

-
-
-

2.5 
15 
2-2-

ROK3 88 1.5 1.8 - 2.4 - - 1.9 
Mean 1.3 2.5 - 3.1 
LSI) (0.05) Nx V 0.2 

1981 
LAC2344 8 9593 0.81.0 1.11.3 -- 1.31.4 1.51.7 -- 1.21.3 
C22 99 0.7 0.9 - 1.4 1.7 - 1.2 
IRATI32 92 0.7 0.8 - 1.0 1.3 - 1.0 

Mean 0.8 1.0 -- 1.3 1.5 
LSD (0.05) Nx V 0.14 

LAC23 104 0.7 - 19821.2 - 1.7 2.1 1.4 
SEL IRAT 194/1/2 86 0.7 - 1.0 - 1.5 1.9 1.3 
LS(I)-19-1-1 107 0.5 - 0.9 - 1.5 1.9 1.2 
T0X502-2SLR-LS2-5B 97 0.5 - 0.8 - 1.2 1.9 1.1 

Mean 
LSD (0.05) NLSI) (0.05) V 

0.6 -
0.120.16 

1.0 - 1.5 2.0 

increasing N levels as follows: Nitrogen management for transplanted 
N levels Yield increase rice in rainfed lowlands 

Year (kg/la) (kg/kg N) 
1980 20 42 S. B. Biswas and K. Bassi, Plant Breeding 

40 36 Department, limachalPradeshAgri
1981 20 15 cultural University, Palanmpur-176062, 

40 13 IH P., India 
60 It 

1982 	 30 1660 16 A major cause of low transplanted low60 16 land rice yields in India is low fertilizer 
inputs, especially nitrogen fertilizer. Un
controlled water supplies in lowland areas 

Yield data indicate that for the first cause erratic fertilizer response. We 
rice crop after bush fallow 20-40 kg N/ha sought to develop appropriate technology 
may be needed to harvest more than 2.0 t for N fertilizer application for trans
rice/ha. I-towever, 1.0 trice/Ia could be planted rice grown on rainfed lowlands. 
harvested without added N. For the The experiment was conducted at 
second and third rice crops, more than 40 the Rice Research Station, Malan, duriyg
kg N/ha may be needed to harvest 1.5 to the 1980 wet season. Soil was loamy witl 
2.0t rice/ha. p1 of 5.85;mnediurn levels oforganic

The economics of applied N in up- carbon, available N, and P; and high avail
land btsh fallow 	continuotms rice cropping able N, and P; and high available K. 
systems have yet to be defined. N appli- Three-week-old lindlian seedlings were 
cation alone will iot maintain grain transplanted at 15- x 15-cm spacing. At 
yields. Decreasing organic matter content, puddling time, before transplanting, 40 
exchangeable cations, CEC, and soil pl] kg each of P2 0 5 and K2 0/ha were ap
may cause low yields in succeeding rice plied. 
crops. 0 Applying 60 kg N/ha significantly in
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creased grain yield com,,:,o-d to the no-

nitrogen check. Responsu to nitrogen ap-

plied under various treatments ranged 

from 6 to 40 kg grain/kg N (see table). 

Highest grain yield was recorded when 

urea supergranules were deep-placed in 

the root zose. Neem cake and lac-coated 
urea produced qtlal grain yields that 
were lower than those with super-

girnules. When nitrogen was applied as 
equal splits of urea at planting and 
panicle initiation, grain yield was much 
lo%,er than that in the other treatments. 
Farmyard manure-coated urea did not 

perform weli. Urea applied at planting 

produced lowest grain yields. 


The experiment showed the benefits
 
of applying nitrogen to lowland rice and 

the effectiveness of urea supergranule
 
deep placement. E]
 

Cropping systems
 
Fertilizer nitrogen management in wheat 
summer mung - rice crop rotation 

0. P. Meelu and R. S. Rekhi, Soils 
Department, Punjab Agricultu'ua Univer-

sitv (PA U), Ludhiana, India 


Rice - wheat is the most common crop 
rotation followed by farmers in the 
Punjab because it produces high yields. 
As the rice - wheat area has increased, 
pulse production has declined. Pulse pro-
duction can be increased by planting a 
wheat - summer mung - rice rotation 
using G-65 mung, which matures in 60 
days. 

We studied a wheat - summer mung 
rice rotation in 1979-80 rabi with the ob-
jective of increasing pulse production 
and using mung straw as green manure to 
provide nitrogen to rice. 
o! The crops were grown at the PAU 
farmi in loamy sand soil, with pH 8.2 and 
0.17% O.C. Immediately after wheat was 
harvested iii mid-Apr, the field was irri-
gated and mung G-65 at 20 kg/ha was 
sown between the wheat rows. The mung 
crop depended on residual fertility after 
the wheat crop, which received 120 kg N, 
26 kg P, and 25 kg K/ha. The mung crop 
matured the 4th week of Jun, which 

Grain yield, nitrogen response, and some agronomic characters as influenced by different nitrogen 
treatments in transpla:t.'drice tunder rainfed lowland conditions, Malan, India. 

Time and rate (kg/ha) of Efficiency of Grain Paricles Panicle 
Nsource Napplication 

Planting Panicle 

Control 
Urea
Urea 

0 
60
30 

0 
0

30 
Urea (neem 60 0 
cake coated)
Urea (farmyard 
manure coated) 

60 0 

Urea 60 0 
supergranule
Granulatedcompost 60 0 

Urea (lac-coated) 60 0 

CD 5% 

Grain and straw yield of mung and mung straw 
nitrogen content, Ludhiana, India. 

Item 1980 1981 1982 Mean 

Grain yield of 0.84 0.85 0.89 0.86 
mung (t/ha)
Fresh weight of 
mung straw (t/ha)
D ryweih 

7.6 

. 

7.6 7.5 

4 

7.6 

4.6 
mung straw (t/ha) 
Ncontent of 2.16 2.21 2.26 2.21 

mung straw (%) 
Nadded through 99.4 101.7 101.7 100.9 
straw (kg/ha) 

coincided with the beginning of the mon-
soon when farmers generally do not have 
enough covered space to keep the pro
duce before it is dried and threshed. The 
pods were manually picked and mung 
straw was incorporated I day before rice 
was transplanted. 

Average mung yield was 0.86 t/ha. 
Mung straw weighed 7.6 t fresh wright/ha
and 4.6 t dry weight/ha, which added 101 

kg N/ha to the soil (see table). 
The figure shows that green manur-

ing with mung straw I day before rice 
transplanting produced higher rice yields 
than using 60 kg N/ha where mung straw 
was removed. Mung straw and 60 kg N/ha 

nitrogen (kg yield (no./m2) weight 
grain/kg N) (t/ha) (g) 

Total 

0 - 1.1 210 1.93
60 6 1.4 261 1.9560 24 2.5 289 2.13 
60 33 3.1 405 2.14 

60 23 2.5 245 1.98 

60 40 3.5 429 2.1241. 

60 22 2.4 241 1.96 

60 33 3.1 423 2.11r 

0.1 27 0.09 

produced rice yields equal to those with 
120 kg N/ha in treatments where mung 

straw was removed. C 

Grin yCtld/ha)
8 

6 

4 

2 

rn 

Wi.hou WM 
monur. 

0 60 0 60 120 
N(kg/ho) 

Effect of summer mung straw'green manure 
on rice yield, 1980392. 
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