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Grain yield in relation to growth attributes of the ripening
phase in Indica rice varieties under water-logged condi-

tions/

R § VINAYA RAL*

COMPENDIO

Se coltivaon cinco parcelas experimentales con wror bajo condicienes noima-
les y condiciones de ruelor anegados: 'Jagannath’, "Manoharsal, "1 141°, 'NC. 1281
y ‘Prasadbhog’. Bajo condiciones de swelos anegados bubo wna rednccién  global
en el orden de un 20 por ciento en el rendimiento de grano. Ademds, se demostio
gue el indice del drea foliar y el peso seco total en lus etapas de flovacidn y madu-
racion dedinaron baje condicioner de suelos anegados

Sinw embargo, se nold gue ne babo disminncidn en el rendimiento con la
raviedad "NC 1281 Exio se atvibuye a ana lasa neta de asimilacion mds alta, s
elevada proporcidu de bojas muertas y an wivel s alte de nitrégenc por niidad
de superficie (NGA) en condiciones de rwelo anegado  Ademds, tampoco fue afec-
tado el indice de drea foliar bajo esta condicidn

Introduction

the &barif season; but owing to the vagasics

of the monsoon, per hectare rice yield of the
country is still low (10) Woaterlogging is a major
problem in many states, it being more acute in the
northern Inde-Gangetic plains, but less in the south-
ern Deccan Plateau. The little work done on the
physiology of rice grown on water-logged soil relates
to preflowering and flowering phases (8, 9). Since
grain formation depends predominantly upon the post-
flowering carbohydrates (1), an investigation was
carried out to determine the physiological chanpges
during the post-flowering phase under waterlogging
and their bearing on grain yield

MOST grain production in India still comes from

Materialy and Methods

The experiment was conducted at the Central Rice
Research Institute, Cuttack, during kbarif 1971, Thirty
day old seedlings of five rice cuitivars »iz, Jagan-
nath’, ‘Manoharsalt’, "T.141°, 'NC.1281" and 'Prasad-
bhog” were transplanted in two different fields, one
well-drained and the other waterlogged with 20-30 cm
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stagnant water up to heading. At each site, the cul-
tivars were randomised and replicated four times
Seedlings were spaced at 15 x 20 em in plots measus-
ing 9.60 x 2.70 m, after incorporating 40, 20 and
20 kp/ha respectively of N, P,0O; and KO

At flowering and 10 and 20 days after flowering
{DAL), plant samples frem eight random hills were
harvested, separated into leaf, culm and panicle and
oven-dried at 80 °C to constant weight. Total dry
weight {TDW) and Jeaf aren index (LAI) were
computed following Tanzka et o/ (11} The active
to total leaf weight ratio (ALW/TLW) was calcu-
lated Net assimilation rate {NAR) at 10 and 20
DAF was calculated following Watson (14) and ex-
pressed as g/m* leaf area/day. Nitrogen in the plant
parts was estimated after Jackson (4) and nitrogen
per unit fand area (NGa) was derived as the product
of LAT and nitrogen per unit leaf area (13). Grain
yield was recorded at maturity

Resulis and Discnsiion

Eata on grain yield and growth attributes at the
different growth stages ace given in Table 1

Excepting 'NC 1281, prain yield was reduced sig-
mificantly in all the cultivars and the overall decrense
was about 20 per cent. At flowering and at the two
post-flowering stages, TDW, LA and NAR were sig-
nificantly affected under the water-logged condition
Haowever, unlike other varicties, no reduction in LAI
was evident at either 10 DAF or 20 DATF in ‘NC
1281 The ALW/TLW ratio at 10 and 20 DAF
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Table 1 ~Grain yield and growth constituents
logged (W) conditions

at flowersing and ripening phases under normal (IN) and water-

Gl DWW (p/m*) LAl ALV TN 2\5‘?/\122 Nea (g/m*}
Cultivar Yield leaf
Ge/hadl p o uDAF0DAF] P |10 DAF|0DAFL B |10 DAF0 DAF| Y F |10 DAF 20 BAT

Jroannath N 3033 806 840 | 1075 2635 224 193 078 | 0062 033 1136 182 1.20 | 077
w 2532 601 523 396 1 196 | 129 139 1 072 065 | 064 5.45 160 [ 094 | 0677
Mancharsaii N 3502 894 957 1008 238 186 104 G753 046 | 031 3G 196 | 0690 | 043
W 2508 633 a78 FO5 200 | 107} 096 ] 0TI 062 | 042 225 173 0 84 o1
T 141 N 2691 773 76 838 | 2351 196§ 145 1 072 0Gf | 048 402 182 1106 | G354
W 1923 Gkl 572 597 | 211 1324109 0.71 Q341 0535 2.69 71 1080 | 651
NC 1281 N 2744 | 1089 64 | BLLE ] 239 | T8 | 066 | 055 027 § 015 1677 127 060 023
W 2950 901 710 961 216 126 103 | 058 052 041 2196 1% | 072 | 040
Prasadbhog N 2430 770 931 782 240 | 193 136 ¢ 0062 0352 | 047 917 1469 1.03 0.6
4 1738 556 623 673 162 LdA7 | 099 1 060 063 | 052 413 128 | 088 043
Mean N 2880 868 892 963 2.7 183 28 068 50 ; 039 897 171 096 048
w 2326 671 G2t 706 | 197 136 109 | 066 060 | 051 717 157 | 084 050

CD (359%) T 117 37 61 G40 018 | 018 017 E
\2 203 65 97 102 NS 0.29 026 e e e — e —

Vel | 287 | NS| NS| 144 | NS | o041 | 038 ]

i

under waterfogging incrensed in all the culuvars, This thates of the upper leaves which would otherwise

is attributable to the production of fresh tillers fol-
lowing the gradual recession of the stagnant water
just prior to anthesis Compared to other varieties,
the active leaf proportion in 'NC 1281 was less un-
der both normeal and water-logged conditions, in-
dicating more death of lower leaves in this variety.
While waterlogging reduced Nca in the other varie-
ties, it increased that of INC £281 in al! three growth
phases studied

The reduction in grain yield under waterlogging
nuy be ascribed primarily to the reduction in TDW
at flowering since the two ate positively related (5, 8)
But grain yield is dependent upon not only the assimi-
lated products accumulated before heading but also
those formed during ripening (3, 6). Grain yield,
from the standpoint of photosynthesis and dry matter
production, may be considered as the integral of LAI
and NAR for the ripening period (2, 12) The fact
that postflowering LAI and NAR were small under
the water-logged condition suggests that the assimi-
latory products of the ripening phese also occur under
waterlogging A bigger NAR and an unimpaired LAI
account  for the better performance of 'NC 1281
The poor vield under waterlogging evident in other
varieties is therefore a reflection of the constraint on
catbohydrate contribution  from both  pre-flowering
and postflowering assimilates. A yield loss may also
be assigned to the lower proportion of dead leaves
The lower leaves, due to heavy mutual shading, are
incapable of photosynthesis and drain the photosyn-

move to the grain. Death of lower leaves is therefore
advantageous, since it offsets the wasteful degrada-
tion of assimilates in respitation (7). Thus, & higher
dead leaf content and a higher NGa contributed to
the better performance of "NC 281" under water-

logging
Sunimary

Five rice cultivars, viz Jagannath', 'Manoharsali’,
“F4dr, 'NC 1281, and Prasadbhog’, were grown un-
der normal and water-logged conditions Under water-
logging, there was an overall reduction in grain yield
to the extent of 20 per cent. LAI and TDW at flower-
ing and ripening stages declined under waterlogging.
‘NC.1281°, however, sustained no yield loss; this is
attributed to its higher NAR, higher proportion of
dead leaves and higher Noa under the waterlogged

situation  Its TAT also was not affected under this
habitat
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Resenna de Libros

INTERNATIONAL RICE RESEARCH INSTITUTE
Nitrogen and Rice IRRI 1979 500 »

En este volumen se presentan 27 trabajos eiabo-
rados por cientificos invitados al simposio sobre Ni-
trGgeno y Artez auspiciado por el Instituto Interna-
cional de Investigacién del Arroz (IRRI) Pasticipa-
ron muchos de los més conocidos investigadores de
arroz y se incluyen temas sobte las diferentes fuentes
de nitrdgeno y su comportamiento. El volamen estd
bien editado, con un estilo claro y ordenamiento uni-
forme. Todos los capitulos tienen un resumen breve
al principio al estilo como lo publican las revistas
de ciencias agricolas, lo que es muy @il si uno quiere
orientarse ripidamente. Los capitalos tienen también
buenas bibliografias pero por desgracia no hay un in-
dice final dei volumen Cada capitulo tiene al final,
un resumen de la discusién sobre la  presentacidn

Il volumen tienc scis subdivisiones, la primora de
las cuales discute el papel del niledgeno en Ja pro-
duccién del arroz. En tres trabajos de tipo general se
revisa aqui fa importancia del elemento, diferentes
fuentes de este, los requerimientos y los factores que
influyen en la produccidn de atroz en condiciones va-
siables con énfasis en la region asidtica

La segunda subdivision se dedica a los procesos
de transformacion del nitrogens ea suelos arroceros
En esta seccion, los tiabajos individuales analizan los
métodos para estudiar estos cambios, el balance del
nitrtogeno en suelos inundados, la cinética microbiana
de las pérdidas del efemento, la mineralizacion del
nitrogeno orginico y Iz volatilizacion del amoniaco
en suefos inundados Otros trabajos se refieren a la
inmovilizacion quimica y microbiana del N en suelos
inundados, a Ia filacion biologica de este elemento y
en general 2 lo que ocurte con éste una vez aplicado
al arroz inundado. Con méas de 130 piginas esta sub-

division es la mds larga y presenta una visién actua-
lizada y detailada de los problemas en este campo

En la tercern subdivision, en tres trabajos se ana-
liza la fijacidn heterotrdfica de nitsGgeno en suelos
arroceras. Se presenta aqui la informacidn disponible
sobre los factores que afectan la fijacién en general
y en la rizosfera en especial, ademds de presentar
resultados de campo sobre este topico.

La fijacién de nitrdgeno por algas se analiza en
tres trabajos en la cuarta subdivision Aqui se revisa
la ecologia de ellos, Ia inoculacién de campos de
arroz coen algas y algunos aspectos de su papel como
fuentes fijadoras de nitrégeno,

En la quinta subdivision se incluyen seis trabajos
sobre Iz utiizacién det helecho acuitico Azolla en fa
produccién de arroz. Se analizan aqui la bioquimica,
fisiologfa y ecologin dei complejo azolla-anabacna y
sa aplicacion en diversos pajses productores de artoz
importantes.

La altima subdivisidn se dedica a las pricticas agri-
colas que pueden aumentar el nitrGgeno en suelos
arroceros  Se estudia aqui el papel de la materia or-
ginica de los abonos quimices v de las téenicas de
mangjo de suelo v agoa

El volumen concluye con un capitulo sobre nece-
sidades de investigacién en estos campos y recomen-
daciones sobre el mismo

Globalmente, este volumen preseata informacion
solida y actualizada sobre el topico del mismo y es
esencial tanto en bibliotecas de investigacion como
de ensefianza, Todos fos que se interesan en la pro-
duccion del arroz deberfan consultar este volumen
valioso
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