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FOREWORD

Nutrition of Rice is the second 1n a senes of bibliographies being prepared on
basic food crops Nutrition of Maize was pubhished in mid 1971 and Nutntion of
Wheat 1s under preparation The bibliographies are being prepared at the request
and with the financial support of the Agency for International Development A
basic goal 1s to make available to AID technicians and those trained under
AID sponsored programs the most recent literature published on these food crops,
particularly in regions where library facihties are limited or absent

Nutrition of Rice contains many of the most important articles written on the
subject 1n the past S years The short abstract included with each title should enable
the researcher to decide whether the article 1s relevant to his nterests All
reférences in this bibliography were selected from primary or secondary sources m
the Technical Library of the NFDC The complete text of most articles 1s on file in
the NFDC Technical Library

The bibliography 1tself 1s arranged into sections according to geographic regions
suggested by the Worldiiark Encyclopedia of Nations 3rd ed (Harper & Row, New
York, 1967) Within sections, abstracts are arranged alphabetically by country n
which the work was done or, if unknown, the country in which the work was
published

Nutnition of Rice would not have been possible without the cooperation and
assistance of many individuals and organizations Several mstitutions were
particularly helpful i furmishing information and in permitting use of abstracts
from thetr publications They and their identifying notations are

1 The Commonwealth Agncultural Bureaux (Publishers of Soils & Fertilizers,

shown as SF, and Ield Crop Abstracts, shown as FCA)

2 Chemical Abstracts Service (shown as CA)

3 Royal Tropical Institute, Amsterdam (shown as Trop Abst )

4 Dissertation Abstracts International (shown as Diss Abstr )

Other abstracts were taken from TVA's Fertilizer Abstracts (shown as FA)

Most of the title entites (without abstracts) were taken from the International
Rice Research Institute’s (Los Banos, Plulippines) Bibliography on Rice Reseurch
and supplements Also, special appreciation is 1n order to AID for the financial
support that helped insure the success of this project
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AFRICA

GHANA

1 Halm, A T 1969 The Effect of Soil Submergence
Duration on Rice Grown in a Forest Zone Sandy Loamn Ghana
J Agr Sc1 2259 (Eng) (Sotl Res Inst , Kumasi)

The so1l was submerged for pertods of 10 30 days Duration
of submergence markedly affected y.elds of two vareties of
upland and fowland rice and had a significant effect on the
NPK contents of tissues, submergence for 20 and 30 days
pioduced the highest stem wesght, gramn yield, and NPK
content 1n the upland vaniety (Mendu) and lowland variety (C
21), respectively (SF 32 4017)

2 Halm A T 1967 Effect of Wuter Regune on the Growth
and Chemical Composition of Two Rice Vaneties Trop Agr
44{1) 337 (Eng)

In Ghana plants of the upland rice vanety Saka and of the
swamp variety D 52 37 were grown in pots filled with a clay
loam soil from a rice field Water regimes compared were soil
held at field capacity, saturated and submerged to a depth of
8 cm Aernl parts of the plants were harvested at panicle
emergence In both vaneties, dry matter production decreased
in the order submerged—saturated—dry, the difference
between the two first treatments was small P contents
decreased and N and K contents increased in the same order
Consequently N and K uptake was but httle affected by the
water regime, whereas P uptake was significantly lower under
dry conditions than under saturated or submerged conditions
(Trop Abstr 22 661)

MADAGASCAR

3 Celton, J Velly, J 1966 Influence of Fertiizing the
Nursevy and the Rice Field on the Paddy Yield of the Rice
Field Agion Trop 21(10) 1111 117 (Fr)

Experiments conducted near Tananarive, Madagascar, in 2
successive years showed that NPK fertilizing of rice nurseries
resulted mn vigorous seedlings with a dry weight considerably
lugher than that of plants from nonfertihized sced beds
Fertihzing of the nursery, however, influenced neither the
number of fertile tillers nor the yield of the crop which are
both determmed by the fertihty of the field Fer'thzing tle
field with NPK gave significant increase of both tillering and
yield (Trop Abstr 22 889)

4 Chabrolin, R 1967 Use of Fertilizers m Rice Fields of
Madaguscar Agron Trop 22(4) 387 405 (Fr)

The fertility of most rice soils in Madagascar s rather low
Though fertihizers are expensive, a sertes of trials have shown
that their apphcation can be remunerative Recommendations
issued for each region so far ar. based on moderate doses
Research 1s now directed towards the realization of the full
potential of the soils through the application of more massive
doses Thu. requires a basal dressing with P, 1f necessary
combined with Ca and/or Mg, and n some cases of minor
nutrient clements, and annual applications of N and K
Nutrient requirements for such a program have been

calculated, and methods are discussed of assessing the
profitability of fertilizer applications at various price levels of
the product (Trop Abstr 22 1993)

5 Roche P, Dufournet R Rabetzano A 1964 Problems
Relating to the Use of Mineral Fertilizers on the Highlands of
Madagascar Province of Tananarive Agron Trop 19 285 317
(Fr) (Inst Rech Agron Trop)

The rates recommended per ha for rice are 30 kg N, 50 kg
P,0s, and 45 kg K, O annually for organic hydromorphic soils
or gley peats and 30 kg N, 62 5 kg P20s, 30 kg K, 0, for the
fir t year on hydromorphic alluvial soils (spotted soils), with
25 kg P,0s instead of 625 kg the following years (SF
27 3790)

6 Velly, J 1969 Effect of Vanous Depths of Placement of
Nitrogen on the Uptake of Nitrogen and Phosphorus by Rice,
Studied by the Use of the Isotopes N'® and P** Agron Trop
24(10) 901 5 (Fr)

In Madagascar the effect of placement at different depths
of ammonwum sulfate on the uptake of N mnd P by 1ngated
rice was studied Superphosphate was applied on the surface at
transplanting The trnal indicated that wherever possible
ammomum sulfate can be applied best at a depth of at least 5
cm, and possibly 10 cm Uptake of P was not affected by
placement of ammonium sulfate, however, deep placement of
N appears to give the best P absorption (Trop Abstr
25 2357)

7 Velly, 1 1967 Influence of Placement of Nitrogen and
Phosphorus m a Rice Field on Thewr Absorption, Studied with
the Aid of the 'SN and 3P Isotopes Agron Trop
22(4) 364 76 (Fr)

Plots of flooded rice in Madagascar at transplanting received
60 hg K,0 60 kg P,0s, and 60 kg N/ha, the N and P
fertihzers being appled n various ways Labeled N and P
fertiizers were used on part of each plot An analysis of
growth factors yields, and uptake of N and P from the
fertihzers mdicated that incorporation of fertilizers into the
top 5 cm of the soil was more effective than surface
application, ind that application to the rows was more
effective than broadcasting Mixing the fertilizers before their
apphication increised uptake of P from P fertiizer reduced
uptake of N from N fertihzer and had but little effect on gramn
yield (Trop Abstr 22 1995)

8 Velly, J 1969 Piospects of Improvements m Intensive
Rice Culture m Madagascar Agron Trop 24(8) 670 72 (Fr)

For most of the nce fields of this wea 200400 kg of
P,0Os/ha was sufficient to elimmate the serious prevalent P
deficiency K deficiencies were much less serious and frequent
than P deficiencies Once the P ind K deticiencies were
corrected, 1t was possible to tike advintige of high
apphcations of N (chic fly when using high responsive varieties
from Taiwan) and obtain yields of 6000 5000 kg/ha It was
concluded that, with a good nitial applicavion of P, nd in 4
few cases, K, a subsequent annual dressing of about 120 150
kg N, 6080 kg of P, 05, and 90 120 kg of K,0/ha, would
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make possible consistent high yields of nice mn the Plateau arca
of Madagascar In the man -ice growing areas of Madagascar,
on very different tvpes of soils (ranging from peat to sandy
soils) and from about 4000 it to sea level the only deficiency
was P, which could be cureu by 200 300 kg of P, 05 /ha In all
nlaces very good yiclde (6000 7000 Ib/acre) v ere obtained
Several experiments insolving two crops of rice a year, and
sometimes three, were undertaken, which indicate that
multiple cropping may be feasible in some areds

9 Velly, J 1970 Use of Potash Fertilizers in Rice Fields
Agron Trop 25(1) 1327 (Fr) (Inst Rech Agron Trop,
Univ Pans)

Trals were carried out from 1961 to 1968 to show what
happens 1n the nice fields m Madagascar with different types of
feriizing and the following various types of soils mahitsy,
hydromorphic soil« temporanly completely waterlogged
(spotted humic soils) ambatobe spotted iy hydromorphic
alluvium (charactenistic of the rice fields on the High Plateau)
wwoloma mmeral hydromorphi. deep gley soil The first
experiments with low NPK rates showed good 1esponse 0
potash but when the rites of N and P,05 were lugh the K
response wis low or nonexsstent N and  allow a better use of
the morgmie or organic reserves of K m the soif until the K
content of the stryw was <I% only then was a yield decrease
found (after 2 o1 3 yews) It does not appear possible to
prachice potish basil dressing n rice fields (mn contrast to
P,05) The potash reserves of sotls can be exhausted very
rapidly so1f is necessiry to manige to make up rapidly wholly
or partly for the removal of potash from the plant in taking
into account the amount Jost by leaching and provided
annually by the sotl Rice striw minuring makes up for the
removed clement o a great extent But where the straw 1s
removed a good crop currently depletes as much as 150 200 kg
K:0/ha (CA 73 97965m)

10 Velly J Latnlle E 1967 Effect of Tune of Application
and Ninhogen Rate on the Lfficiency of Nitrogen and
Phosphorus i Rice Felds Agron Trop 22 351 63 (Fr ) (Inst
Rech Agron)

On the hydromorphic soill contaming 4 62% organic C,
0463 total N, and 29 6 ppm available P,04 (Biay No 2)n
the 0 20 cm layer N incresed tillering and ear number in rice
plints and not siemficintly  decreased ear weight and
thousand grun wuaight Yields of grain and straw 1ncreased
with mcreasinz imounts of M, urespective of time of
appltcation, 1 kg N apphied (up to 120 kg) producing 16 04 kg
dry mitter Sphit N pphcations atfected N but not P
nutrition  Highest N uptike cccurred when N was given n a
single applic ition 2 weeks before ear formation (SF 30 3811)

MAURITIUS

11 Chaudhry, M S 1969 Rice Cultivation Rev Agr Sucr
Ile Muurice 48(1) 27 38 (I'r)

The followmng bisic aspects of future rice production
Mauntius are discussed (1) chmatic conditions and kind of
soil, (2) variety selection, and (3) system of rice growing,
dealing with the various problems of both transplnted and
direct sown crops  Water manigement, maiuring, and
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fertihzing, plant protection against various diseases and pests,
and harvesting are treated as well (Trop Abstr 25 1317)

MOZAMBIQUE

12 Silva, R 1968 The Use of Fertilizers in Growing Rice in
Mozambique Gaz Agr , 20(229) 162 63 (Port )

The lack of response of fertiizer applications to the local
varieties in Mozambique led formerly to the concluston that
the nice fields were supplied sufficiently with plant nutrients
from 1rnigation water However imported varieties such as
Bluebonnet Rexoro, and Belle Patna responded positively to
N and P fertiizers applied under the furrow Bluebonnet
treated vath a 84 126 0 fertihzer compound yielded 1006
kg/ha more than the untreated plots showing the use of
fertilizers 1o be a profitable practice In view of the tendency
for lodging and the long vegetative cycle of the local varieties,
the new erect varieties with a shorter vegetative cycle will be
preferred under the system of mechamzed irngated rice
growing, which has been introduced with success (Trop
Abstr 24 791)

NIGERIA

13 Bredero, T J 1966 Fertilizer Responses m Swamp Rice
( Oryza sativa” L ) in Northern Nigeria Exp Agr 2 3343
(Eng ) (Rice Res Sta Badegg! via Minna)

Imgated nice on alluvial soils showed small increases with
medium dressings of P and large responses to heavy dressings
of N Responscs to N showed considerable vanations between
sol types due to different cation exchange capacities,
resulting m NH, leaching from the root zone and between
years, due to different physiological timings of the
topdressings Recovery of N was about 18% on clay “basin”
soils, and averaged only 9% on sandy ‘levee soils Recovery
of P vared from good (14%) at medium levels of N to
moderite (9%) 1t moderately hugl levels of N on basin soils, P
recovery on levee solls was poor The utilization of recovered
N (75 1b paddy/ % N) and P (42 Ih paddy/lb P,0Q4) was very
good for N and fur for P (SF 29 2095)

14 Lnyr B A C 1968 Comparative Studies of Upland and
Swamp Ruwce Vaneties ( Oryza sanva [ 1 Il Effect of
Varymg Supply of Manganese on Growth and Yield ] Agr
Sc1 71(1) 1517 (Lng) (Umv Nigenta Nsuhka)

Uplanu nice (Agbede) and swamp rice (BG 79) varieties
grown on flooded soil and on soil maintamed 1t 80% and
100% moisture saturition were sprayed with solutions
contammg 0 (M 0) 10 (M 1), and 20 (M 2) ppm of Mn The M
2 treatment depressed total dry weight and dry weight of leaf
laminae, stems leafl sheaths, and root of both vareties grown
on soil mamtained at either 80% or 100% moisture saturation
The M I treatment increased the ear weight of Agbedc grown
on soill mantaimncd at either 80% or 100% moisture saturation
while the M 2 treatment increased the ear weight of plants
grown on saturated soil In flooded soil both theM 1 and M 2
treatment increased ear dry weight of BG 79 The ear weight
of Agbede plants receiving M 0 and M 1 treatment decreased
with increasing sotl moisture while that of BG 79 increased It



is considered that Mn supply himits yield of Agbede grain
grown on flooded soil (FA 1 1507)

15 Enyi, B A C 1967 1he Effect of Nitrogen and
Phosphorus on Nutrient Uptake in Two Varieties of Rice
Nigenan J Scr 1(2) 185 203 (Eng)

Rice ¢v (a) Tinkinga and (b) Black Faddy were grown in
polythene lined excavations (4 2 x 4 2 m) filled with local soil
and kept flooded to a depth of 5 ¢m, the soil was dressed with
100 or 300 Ib ammonium sulfate/acre with 80 or 240 Ib
superphosphate/acre The contents of K, Ca, Mn, Zn, and Mo
were higher 1n plants of (a) than of (b), but the reverse was
observed for N, Cu and B The higher level of N increased the
accumulation of N, Ca, Na, B, and Mo in the plants, and the
higher leve! of P increased the accumulation of P, K, Ca, Na,
Mg, B, Cu, Mn, Zn, and Mo (FA 2 554)

16 Enyi, B A C 1966 The Lffect of Nursery and Field
Fernhzation on the Growth and Yield of Rice Variety BG 79
GhanaJ Su 6(12) 4151 (Eng)

The effect of NPK fertilizing in the nursery and in the field
on the growth and yeld of the rice vanety BG 79, when
transplanted at an age of 30 or 60 days, was studied n Nigera
Fertihzmg n the nursery and m the field, and early
transplanting, had a favorable effect on tillering (number of
shoots formed), growth (height and total dry matter
production), and yield of ear and grain The favorable effect of
nursery fertiizing on grain yield was mainly due to an mcrease
in dry weight per shoot, and much less to an increase 1n shoots
formed, while 1t only manifested 1tself when the rice was also
fertihzed in the field and was transplanted early The possible
mechanisms of the yield increases brought about by these
treatments are discussed {Trop Abstr 22 1786)

17 Eny1i, B A C 1965 Lffect of Soil Moisture, Nitrogen,
and Phosphoru, Supply on Nutrent Concentration and
Accumulation ' an  Upland Rice Plant Curr  Sci
34(8) 249 51 (Eng)

In East Nigerra nice plants of the upland vaniety Agbede
were grown 1n pots filled with a poor sandy clay soil to which
different amounts of N and P fertihzers had been added, half
of the pots 1n each fertilizer treatment were flooded Mean dry
weights per rature plant were 197 g in the nonflooded pots
and 85 g in the flooded pots Flooding, and increases 1n the
doses of N and P fertilizers, increased the levels of almost all
nutrients 1n the plants, but on account of the reduction m
plant weight caused by flooding the total \mount per plant of
each nutrient was higher in the nonflooded pots Flooding
reduced the uptike of Mg and Mn more than that of the other
nutnients, this suggests that adverse eftects on the yield of
upland rice fields caused by flooding may be due to Mn and
Mg deficiency (Trop Abstr 20 1959)

18 Enyi, B A C 1964 Lffect of Varymg Phosphorus and
Water Supply on Growth and Yield of an Upland Rice Varety
(“Oryza satwa’ I ) Trop Agr 41 4753 (Eng) (Unwv
Nigena, Nsukka)

On sandy clay soil with pH brought to 60 by hnung,
waterlogging in pot expertments had no effect on tillering but
increasing P supply increased tiller number Increasing the P
supply increased total leaf number at tllering and at the early

reproductive phase Waterlogged plants had greater grain
weight and grain weight as percentage of straw weight than
dry soil plants Increasing the P supply increased the grain
weight and the grain to straw weight ratio (SF 27 1788)

19 Enyi, B A C 1964 Note on the Lffect of Fertilizers and
Soul Cover on Submergcd Pregcrmumnated Rice Seeds Emp J
Exp Agr 32926 (Eng)(Univ Nigena Nsuhka)

In pot tests establishment wviability dry weight, and
tillering of plants were adversely affected by covering the seed
with % 1n of soil The effect of soil cover was less when no
fertilizer or only KCl was applied than when (NH,), SO, and
super were applied Super had a favorable effect on early
tillening and the effect was enhanced by N (S 27 1785)

20 Enyi, B A C 1964 Note on the Effect of 1 evels of
Potasstum and Nitrogen Supply on the Growth of an Upland
Rice Variety Emp J Exp Agr 32(127) 228 30 (Cng)

Results are presented of a pot experiment with an upland
rice variety conducted at Nsukka in Nigeria in which the
effects of two levels of potasslum sulfate and three levels of
ammonium sulfate were compared The higher level of K
application was found to depress the plant height at harvest
but to hasten ear emergence Higher levels of N resulted in the
formation of more tillers and increased yields of grain and
straw It was concluded that K application 1s not essential
(Trop Abstr 20 30)

21 Enyi, B A C 1964 Note on the Effect of Spht
Application of Ammonum Sulfate on the Growth and Yield
of Rice Emp J Exp Agr 32 17578 (Eng) (Univ Nigena,
Nsukka)

Plants, of swamp rice vanety BG 79, receving (NH;),S0,
in three doses, at planting, 1 the mid vegetative stage and
during the early reproductive stage had more panicle bearing
shoots, greater straw and grain dry weight, greater straw/root
ratio, and lower root dry weight than those grown with the
same total amount of (NH,4),S0, given 1n two doses or one
Applied early in the reproductive stage (NH,),SO, 1ncreased
the height of the plant and hastened ear emergence Applied at
the mid vegetative stage (NH,),S0, delayed the maturation
of the plant (SF 27 3098)

22 Enyi, B A C 1966 Nutrient Composttion of Upland and
Swamp Rice Vareties Ghana J Sc 6(3 4) 8791 (Eng)
(Univ Nigeria, Nsukka)

Ina pot tnal the effects of N and P levels on the content of
various nutrients were studied in (a) swamp nice ¢cv BG 79
grown 1n flooded soil and (b) uplind v Agbede grown in soil
at 80% of field moisture capacity In (a) lugh N rates
increased the contents and total amounts of N, P X, Ca, Mg,
Cu, Zn, and Mo n mature rice plants more thin did low N
rates, high rates of P increased contents of P, Ca, Cu, Zn and
Mo In (b) high N rates increased the contents of N and N1,
but decreased those of K, P Mg Mn, Cu B, ind Mo more than
did low rates of N Total amounts of these nutrnents per plant
were, however increased High rates of fertiizer P increised
the contents of P, Na and Ca, and Zn more than did low rates
of P In another trial the swamp cv BG 79 wis grown 1n pots
with (a) flooded soil, and (b) 1n soil at 80% of soil moisture
capacity Contents of N and Na n (a) were hugher than in (b),
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whereas the reverse was observed for K, Mn, Cu, and Zn (FCA
23 329)

23 Enyi, B A C 1965 Soil Mosture as a Factor Influencing
the Degrce of Response of an Upland Rice Plant to Increasing
Supply of Mtrogen and Pnosphorus J Agr Sci 64 1518
{Eng) (Univ Nigena, Nsukka)

In nce grown on sindy cly (adjusted to pH 6) in pots kept
mn the open, shoot ind leat number, leaf area, dry weight of
gram, ind root growth were greater under dry than flooded
conditions nrrespective of the N and P supply The increase in
shoot number and vinous yield components with increasing N
supply from 15 to 45 g (N114),804/11 kg soil, was greater
under dry than flooded conditions The lower efficiency of N
under flooded condition may be assoctated with a greater N
absorption 1n dry «<oil, reduction of NO3, and loss of gaseous N
m flooded sail, and/or impaired N absorption due to lack of
aeration under flooding (SF 28 2754)

24 Waterworth, J V 1967 Floating Rice NPK Fertilizer
Tral, 1965 Nigeria Midwest Reg Min Agr Natur Resources
Exp Rep 91,3 pp (Eng)

I contrast to the 1964 fertilizer trial, no yield increase
resulted from the application of NPK to floating rice (variety
Maliong) in 1965 Earlier planting and flooding apparently
affected the results

REPUBLIC OF SOUTH AFRICA

25 Wolf, L, Visser J H, LeRoux, F H 1969 Fertilization
of Rice n the Eastern Transvaal Lowveld Fert Soc S Afr J
269 (Eng)

Rice of the indica type has been grown under irngation in
the Transvaal Lowveld It has been found with P nutrition
kept at a constint level, that high N and ugh K levels produce
significantly higher yields than lower levels of N and K Three
split applications of N are superior to two or a single
application at planting

SENEGAL

26 Coucy, M, Bloc, D, kEhemba, T 1968 In‘ensification of
Rice Production at Richard Toll (2nd Study) Agron Trop
23(10) 1049 53 (I'r)

The results of tnals 1n 1967 68 showed that for growing
two crops of nice 1t Richard Toll Senegal by the transplanting
method, the best vaneties were D99 grown i the ramy
season, followed by Tauchung Native | 1n the dry season, with
direct sowing the best ¢cv were Paugern followed by Taichung
Native 1 or D 52/37 N should be applied at 150 200 kg/ha at
tillering 1n the dry seison (FCA 22 1885)

SIERRA LEONE

27 Anon 1966 Rice Fertilizer Trials in Sierra Leone Ann
Rep of the W Afr Rice Res Sta 1964 65 39 42 (Eng)

In Sterra Leone, four fertilizer trials with upland rice
showed a good response to 125 kg sulfate of ammomia (SA)
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per ha, though the soils were poor in P the crop did not
respond to 125 kg superphosphate (SP) per ha probably
because sufficient P was obtained from burned fallow
vegetation No differences m yield were observed as the result
of various times of SA application On niveran plamn soils
responses were obtamned to SP and to lime, not to SA or
K2S0,4, no significant interactions were observed Responses
to P decreased when SP was applied more than 4 weeks after
sowing A trial on new mangrove land subject to tidal flooding
during the whole year showed a high response to 187 kg
SP/ha, whereas yields were depressed by 187 kg SA/ha either
alone or with SP On similar land subject to flooding duning
the dry season only, yields were very low, they were depressed
by SA, not affected by SP, considerably improved by SA + SP
(Trop Abstr 22 662)

28 Carpenter, A J 1968 Rice Growing n Sterra Leone
Agn Digest,No 15 3444 (Eng)

Rice farming in Sierra Leone occurs under several
conditions upland, coastal mangrove swamps, deep and
shalluw flooded grasslands and inland swamps The boli soils
used for upland rice and the mland swamps respond to P
tertihzers Normal superphosphate commonly ts used but basic
slag would be cheaper and would provide Ca which 1s needed
also Few consistently profitable responses to N have been
shown This seems to be due to d:fficulty n applying fertihzer
so that N will he absorbed by the plant rather than oxidized to
gaseous N or leached away in the heavy rains and flood water
Development of 1mproved varieties requires that more
fertilizer research be conducted (FA 2 724)

29 Das Gupta, D K 1969 The Respounse of Rice Vaneties to
Applied Nitrogen Under Swamp Cultivation n Sierra Leone |
Wet Season Trop Agr 46 31123 (Eng) (Njala Umv Coll)

In a field experiment with two contrasting swamp rice
varieties, N fertilizers increased dry matter, leaf area indices,
number of tillers, number of panicle bearing tillers, grain yield
and crop growth rate, and plant weight after panicle
emergence Yield response to N and total N content differed
with vanety Depending on the maturation period and rate of
uptake and recovery of N, 1t was advised that the fertilizer
should be added 1n two or three split dressings depending on
variety (SE 33 1539)

30 Eny,,B A C 1969 Effect of Varying Supply of Nitrogen
and Phosphorus on Growth and Nutrient Uptake m Upland
and Swampy Rice Vaneties Under ‘Dry’ Soil Conditions
Indian J Agr Sci 3) 18095 (Eng) (Njala Umv Coll )

Growth and yield of upland rice (Agbede vanety) increased
with increasing application of (NH4),S04 , whereas P had little
or no effect, growth of swamp rice (BG 79 variety) increased
with increasing application of CaH4(PO4),H-0, but increasing
N increased the growth and yield only of plants that received
lugh levels of P

UNITED ARAB REPUBLIC
31 Abdel Hak, T, Ashour, W A, Ayad, M R, Fahmy, I,

Risk, K 1 1966 Influence of Nitrogen, Phosphorus, and
Potash Fertilizers on the Incidence of Rice Blast m U A R



Tech Bull Cereal Diseases, Res Div 1117 4352 (Eng)

Some of the major factors affecting the development
of rice blast under field conditions are the chimatic situation,
soil moisture, and soil fertiity A study on the ielationship
between N, P, and potash supply and nce blast disease,
conducted in Egypt, showed that high doses of ammonium
sulfate significantly increased the percentage of both foliar and
neck infection, superphosphate had no apparent influence on
the percentage of infection, while potassium sulfate seemed to
deciease blast infection Different levels of P and K combined
with N mcreased the infection significantly (Trop Abstr
23 1389)

32 El Nawawy, A S, Ibrahim, A N, Aboul Fadl, M 1968
Mtrogen Fixation by Calothnix Species, as Influenced by
Certain Sodium Salts and Nitrogen Compounds Acta Agron
(Budapest) 17(3-4) 323 27 (Eng) (Alazhar Univ , Cairo)

The effect of NaCl, Na,S, (NH,;),80,, KNO,, and
asparagine on N fixation by Calothrix species (a blue green
alga associated with rice cultivation) was studied N fixation
was inhibited at 23393 5 ppm NaCl, 795 ppm Na,S (no
growth occurred at | 23180 ppm Na,S), and at both
concentrations (21 and 105 ppm) of each of the N
compou ds, but presence of organic N i the filtrate was not
determmed Under field conditions the surface dwelling alga
may avoid the inhibiting salt concentrations The soil could be
inoculated at transplanting and only half the N fertihzer added
then, and the remainder 1n 3-4 weeks to avotd injury to the
alga (CA 69 66513a)

33 Abdel Samie, M, Eid, M T, El Damaty, H, Hamdi, H
1968 Use of A Value (Soil Phosphorus Supply) Concept for
Determining Relative Efficiencies of Some Phosphate
Ferttlizers J Soll Sct U A R 8(2) 7386 (Eng) (Plant Nutr
Sect Min Agr)

Superphosphate was supertor to basic slag and rock
phosphate as a nutrient for ~.ce grown on sandy and clayey
soils of the U A R Ruce plants could obtain P “~~om CaHPO,
and basic slag Rock phosphate had very hittle effect on rice
production (CA 70 114259s)

34 Hamadi, H, El Damaty, A H, ElBaradi, T A 1964
Ammomum Sulfate Fertilizer Placement for Rice Ann Agr
Sci 6 101 5 (Eng)

NORTH

COSTA RICA

37 Brown, F B 1969 Upland Rice in Latin America Int
Rice Comm Newsl 18(1) 1 5 (Eng)

Soil nutrients are lost faster under upland conditions than
under flooded conditions In Costa Rica the addition of 75
kg/ha N has increased yields by 45% The effect of N 1s equally
striking elsewhere 1in Latin America

38 Cordero, A 1967 [ate Application of Nitrogen on Rice

The rige yteld resulting from (NH,4),S0,4 broadcast and
disked into the soil before transplanting was greater than the
yield from (NH,4),SO,4 applied on the soil surface 15 days
after transplanting There were no significant yield differences
due to the residual effect of different forms and amounts of P
fertihzer (SF 29 4337)

35 Nada, I A, Moursi, M A, Abd Ll Gawad, A A 1967
Mitrogen Metabolism in Rice Plants Il Effect of Nitrogen on
the Nitrogen Metabolism i the Different Parts of Rice Planis
Ann Agr Sc1 9(2) 273 87 (Eng) (Am Shams Univ , Cairo)
The total N % 1n low and Irgh blades and in the high and
low parts of stems + sheaths, and the absolute amount of N in
the blades increased with the ncrease in N supply to plants
The carbohydrates associated with N 1n the tissues of the plant
decreased with increase in N suppiy There exists a postive
correlation between the amide N % in both the high and low
blades and the amount of N applied to plants (CA 70 76834r)

36 Taha, § M, Zayed, M N, Zohdy, L 1968
Bacteriological and Chenucal Studies m Rice Straw Compost
Il Effect of Ammomacal Niutrogen Zentralbl Bakteriol ,
Parasitenk , Infektionskr, Hyg, Abt I 122(5) 5009 (Ger)
(Sotl Microbiol Unit, Nat Res Centre Dokki, Cairo)

The proper amounts of ammonia N to add in composting
nice straw were determined Straw i glass jars was incubated
with 035%, 0 7%, and 1 0% N for 1 120 days at 30 60° The
important spectfic groups of bacteria were determined and
thenr numbers related to oven dry weight The highest rate of
multiplication of mesophilic and thermophilic bacteria and of
actinomycetes occurred at the 0 7% concentration of N On
the contrary, cellulose decomposers N fixers, and fungi were
unaffected by the level of N Speed of decomposition
measured by loss of C and increased percentage of ash, was
rmost rapid at the 07% level The lighest rate of
decomposition took place, in all composts, duning the high
temperature stage 1n the early days of composting Although
no great change occurred 1n the actual amounts of N, the
percentage of total N increased, there was a possibility of N
fixation Despite the above, 03% ammonia N was
recommended from the economic pomnt of view (CA
70 36705t)

AMERICA

of the Vaniety S M L Tapunipa (S M L 140/5) Central
American Cooperative Program for the Improvement of Food
Crops, 13th Meeting, San Jose, Costa Rica, Feb 28 Mar 4,
1967,745 (Sp)

N was apphed at the rate of 50 kg/ha at 40,55 85, and 100
days after seeding Best results were obtained with application
55 days after sowing No benefit reculted from apphcation at
100 days

39 Cordero, A 1967 Response of Rice to Ammonium
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Sulfate in Four Differently Soluble Carriers Central American
Cooperative Program for the Improvement or Food Crops,
13th Meet'ng, Sar Jose, Costa R ca, Teb 28 Mar 4, 1967,
6874 (S»)

Ammonwum sulfcte was coated with three different
emulsions of asphalt and paraffin, such that leaching time for
75% of the N was 300, 1500, and 3500 hours A basal dressing
of 80 kgfha P was applied before seeding N was apphed 6
days after seeding Yield increased linearly with rate of N
independent of source, except with commercial (NH,),50,,
where amounts over 78 9 kg/ha diminished yield because of
increased fungus disease There were no Lignificant differences
In moisture 1n grain or protein content of gramn

DOMINICAN REPUBLIC

40 Shu, Y P 1965 The Effect of Nitrogen and Phosphorus
on Rice Production m Dommican Republic 1 Agr Assn
China No 51 4760 (Chin ) (Chi Natn Taiwan Univ )

A split plot experiment with 15 NP treatments and 5 cv was
carried out 1 the Dominican Republic 1n 1964 Chuanung 242
gave the best response and the highest yield, 46 5%-56 5%
above the control cv Tono Brea Yield responses of the other
cv were Bluebonnet 50 4 1%-23 0%, Palmyra, 7 4%-23 4%,
Fideha 15%, Redmedjah (replacing Fidelhia i the second
crop), 6 6% (FCA 20 987)

MEXICO

41 Anon 1968 Fertihzation of Rice in the Fuerte Valley
Circular CIAS No 25, 15 pn (Sp) (Instituto Nacional de
Investigaciones Agricolas, S A G , Centro de Investigaciones
Agricolas de Sinola)

Highest yields, 49 5 tons/ha, resulted from urea or
ammonum sulfate apphed 40 kg/ha at seeding and 40 kg/ha
when the plants were 40 days and 70 days old There was a
positive response to superphosphate only on sotls deficient n

42 Jarero Z, M ,Ortega T, E 1968 Rice Fertilization i the
Rio F'uerte Valley Agr Tec Mcx 2(8) 37073 (Sp)

Fertilization of rice 1n the Rio Fuerte valley of Sinaloa,
Mexico, was more effective if carnied out over a penod of 70
days, rather than at seeding, or 1n a 40 day period Best results
(5 tons/ha yield) were given by application of 40 kg P/ha a.
secding, 80 kg N/ha after 40 days, and 40 kg N/ha after 70
days NH, was supenor to NO; as a source of N (CA
72 54199b)

TRINIDAD

43 Ahmad, H, Whiteman, P 1 S 1969 Comparison of
Sulfate of Ammonia and Slow Release Mitrogen Fertilizers for
Rice m Trimdad Agron J 61 730 34 (Eng) (W Indies Univ ,
St Augustine)

On a Ruwver Estate loam of pH 5 0 (CLC and exchangeable
Ca, Mg, and K-9,4 1 12, and 005 meq/100 g, respectively)
two slow release pelleted N fertilizers (EAP 3033 and EAP

8

3032) were compared with (NH,), SO, as N sources for rice
(vanety ‘Bluebelle”) AllN treatments were applied at rates of
70 kg/ha at transplanting EAP 3033 produced yield response
of 2920 kg/ha, EAP 3032 produced one of 2060 kg/ha, ard
(NH,),S0, 1195 kg/ha Plants treated with (NH,),S0, had
absorbed all of their N when they had accumulated only 50%
of therr final dry weight, at the same stage plants treated with
slow release matenals had absorbed only half their final N
content (SF 33 1542)

44 Ahmnd, N 1967 Seasonal Changes and Availability of
Phosphorus n Swamprice Souls of North Triudad Trop Agr
44(1) 21 32 (Eng)

Fluctuations 1n the contents of various forms of inorganic P
in the top 15 cm layer of four rice soils in the Caron1 basin of
Trimdad were studied during a whole yearly cycle of flooded
and dry condittons The two older soils investigated had less
than 3% organic matter, two young soils contained over 5%
crganic matter Iron phosphates constituted over 50% of all
norganic P compounds in all soils Contents of Al phosphate,
alkali soluble Fe phosphate and occluded Fe and Al
phosphates showed sharp maxima at various times after
submeigence had started, the fluctuations mcreased with the
organic matter contents of the solls Among four extraction
methods tested, Olsen’s method gave the best eshmate of
available P as expressed by levels of P uptake by the rice
plants (Trop Abstr 22 655)

UNITED STATES

45 Anon 1968 How to Make the Most of Nitrogen in Paddy
Worid Farming 10(2) 12 13 (Eng)

Expeniments conducted in Lowsiana showed that the
Ighest rice yields were obtamed when N was applied n
ammonium form and placed 1n the sotl before sowing
Ammontum sulfate (AS), urea, resin coated AS, resin coated
urea, placed 76 102 cm deep n the soil before sowing
produced 5600 5470, 5580, and 5510 kg/ha, whereas the
unfertilized control gave 3510 kg/ha The same fertihzers
topdressed produced 5050, 5150, 5055, and 5200 kg/ha,
respectively (Trop Abstr 24 2448)

46 Anon 1969 Twmung and Method of Fertiizer Apphcation
Equally Important as Quantity Used Rice J 72(1) 14, 16
(Eng)

Experiments showed that sunlight determines the optimum
amount of N for rice production At least a portion of N
should be applied near sowing date, w«th the remander
applied prior to the reproductive stage, 55 60 days before
harvesting To determumne the optimum fertilizer amount, data
of soil tests are needed in first instance, together with
information on date of sowing, past cropping systems, length
of rotation, yield potential, previous fertilizer applications,
and observations during the growing season [sluebelle sown late
March should be fertilized at a rate exceeding 50% the amount
recommended by the soil test, and when sown 1n June the rate
should be less than S0% of the recommended amount (Tren
Abstr 24 2201)

47 Banerjee, S K 1965 The Yield Response of Rice n



Relation to Apphed Phosphorus Fertilizer and Soil Test Values
of Three Different Soil Types in Texas Diss Abstr 26(1) 13
(Eng) (Texas A & M Univ , College Station)

Three soil types (Beaumont clay, Bernard clay loam, aud
Lufkin fine sandy loam), varying in pH and clay content and
each having very low extractable P, were selected for the study
and rice varieties Century Patra 231 and Belle Patna were
used No significant effect of the increase n rate of fertihzer
application could be observed on the yield of grain and straw
Additional apphration of 40 lo of P 1 week prior to seeding
also failed to show any sigmficant effect on grain and st aw
yield of rice A lack of response of grain and straw yiel”! to the
different rates ot apphcation of feitilizers, as shown by the
analysis of vaitance, further suggested the study of the minor
elements ltke Zn and Mn, submerged condition of the sou and
weather factors such as temperature, humidity, «nd rainfall
(CA 63 15494

48 Broadbent, F E , Mikkelsen, D S 1968 Influence of
Placement on Uptake of Tagged Nitrogen by Rice Agron ]
60(6) 674 77 (Eng) (Univ Cahifornia, Dawvis)

The placement of two '°N tagged fertilizer sources applied
to lowland rice was studied to determine the effects on yield
components, fertiizer N uptake, and the residual N present
after cropping Tiller number and bearing tillers were increased
by fertilization, but the source and placement had no effect
Grain yield was increased by N fertilization with ammonium
sulfate and urea but was not affected by source Broadcast
applications gave lower yilds tnan other treatments while the
highest yields were obtained with half the N placed in the soil
and the balance topdressed Fertilizer N in the Y leaf and total
plant uptake showed the superionty of banding with vanations
in total N uptake varying from 25% to 47% Ammonium
sulfate provided a larger increment of N to grain production
than urea and also showed a lower magnitude of N loss from
the soil plant system (FA 2 227)

49 Chenan, E C, Panlsen, G M, Murphy, L S 1968
Nutrient Uptake by Lowland Rice Under Flooded and
Nonflooded Soil Conditions Agron 1 60(5) 554 57 (Eng)
(Kansas Agr Exp Sta, Manhattan)

Lowland nice (Oryzea sativa L) produced more fohage and
usually adsorbed more P and Mn from flooded soil than from
nonflooded soil Flooding, however, decreased the contents of
Ca and Mg, and frequently the contents of K and Zn, 1n rice
foliage The responses of Fe and Cu contents of rice foliage to
flooding varied P fertihization increased the growth of rice and
caused similar levels of P to accumulate in the foliage under
flooded and nonflooded conditions Superp! osphate and
liquid ammonium polyphosphate were more effective sources
than sohd ammonium polyphosphate under flooded
conditions, but there was hittle difference among sources under
nonflocded conditions The highest P rate (100 ppm)
produced most rice growth under flooded conditions while,
under nonflooded conditions, the medium P rate (50 ppm)
was as effective Mn fertilizer 'ncreased the Mn content of rice
foliage only when applied at extremely high rates (50 ppm)
and there was little difference between Mn contents of flooded
and nonflooded plants at the higher Mn rates Neither Mn nor
Fe fertilizers affected rice growth (FA 1 1652)

50 Curtis, O D,Hill, L C,Caffey, H R, Patrick, W H,Jr,
Peterson, F 1, Wilson, E 1967 Fertilizer Recommendations
for Pice, Application Rates, Sources, Timing Methods Rice
J 70(3) 323 (Eng)

N 1s the most deficient nutnent element n soi's planted to
rnce  For most Louistana soils, 50 100 b of Nfacre 1s
recommended P and K fertilizers are generally not needed on
most alluwial soiis, but on Pramrie and [latwood soils, 25 50 1b
of phosphate and 0 50 Ib of potash/acre are recommended
Yields from preplant or at seeding fertiizer anplications have
averaged 350 Ib of dry ncefacre more than for topdress
applications

51 Engler, R M, Peterson, F J 1967 The Lffects of
Additions of Zmmc and Limestone on the Vegetatve
Production of Rice Grown on Giowley Silt [oam Soil la
Agr Exp Sta Rep Proj Dept Agron pp 21618

Preliminary fier! mnvestigations with rice grown on soils
with pH values approaching neutrality and that have been
water leveled indicate that Zn may be a imiting micronutrient
for sustained high yields The limestone treatments were (1)
no hmestone, (2) 2 tons/acre, and (3) 4 tons/acre and mixed
with the soil 4 in deep by disking Zn was applied at a rate
equivalent to 0 852 Ib/acre as Zn chelate (14 2% metallic Zn),
or no Zn was applied Differences in yield were not
statistically sigmificant

52 Espada, W G 1968 Changes of Inorgamic Fractions of
Phosphorus with Equulibration Time m Flooded and Moist
Soils and the Resulting Pnosphorus Avalability to Nato Rice
Seedlings Diss Abstr B 29(5) 1542 543 (Eng) (Ohio State
Univ , Columbus)

Tests were conducted to determine the uptake of P from
phosphate rock (acidulated to different degrees) by rice
seedlings under flooded or moist 'ncubated conditions on
three soils Tests were of 8 weeks duration Generally greater
uptake was obtained with plants rertihized with partially
actdulated rock, the 10% producing effects comparable to
ugher percent of acidulation Applied phosphate was tied up
mostly as Al P in Wooster loum soil and as Fe P in Ripley silt
loam and Arkansas paddy soils P from rock phosphate
remained largely as CaP while the soluble monocalcium
phosphate 1n 100% acidulation was immediately tied up
chiefly as AlP and Fe P leaving an insignificant amount of
phosphate as Ca P even after 16 weeks of mcub~uon FeP
predominated in the untreated soils Although there were
differences with the vanious phosphates added the average
percentage distributions of norganic P fractions were httle
different, whether flooded or moist incubated The
distibution of the total morganic fracttos showed Fe P to
predominate 1n all soils at the end of 16 weeks Fe P formed at
the expense of both CaP ind AIP To some extent AlP
formed at the expense of Cal with prolonged peniod of
incubation More AlP formed under moist conditions and
more e P formed under flooded conditions in Wooster silt
loam and Arkansas paddy soils These chinges in phosphate
fractivns were not evident in Ripley sails Both H4PO4 and
phosphate particles reflected the equiibnum status of
incubated soils The H3;P0,4 potentials were significantly lower
under moist than under flooded conditicns (FA 2 379)



53 Evatt, N S 1968 Effect of Varymng the Time of Early
Single Nitrogen Applications on Rice Rice J 71(3) 10, 12
(Eng) (Texas A & M Univ , Beaumont)

Ammonium sulf~te was applied for rice on heavy clay soils
2 weeks prior to seeding, at seeding, and 2 weeke after
emergence Rice gram yields increased with amount of N
applied from 40 to 120 Ib/icre and were usually higher for
post emergence pphication (FA 1 726)

54 LEvatty, N S 1969 Nitrogen Recommenaations for Texas
Rice Productions Rice J 72(4) 40 (Eng)

The general fertihizer rite recominendations for the six
major rice soll types in the Texas Gulf Coast Prairie are as
follows Beatment clay, 8040 0 Lake Charles clay, 80-40 0,
Bernard clay loam, 80 10 0, Katy fine sandy loam, 60 40 20,
Hockley tme sndy loam 60400, Edna fine sandy loam,
60400 At least a portion of the N should be applied as near
to sezding 1s possible All of the N should Le applied prior to
the reproductive stage of growth Placement on dry soils has
given appronm tely 10% higher yields than on wet soils and
15% 20% Iugher yield than when applied to flooded soils
55 Lvatt N S Rice Fertilizer Studies Rice 1
72(7) 645 (Ing)

Liqud immonmum polyphosphate (1034 0) applied at
seeding and 15 1 topdrecouig wit' a umform 40 Ib of
phosphoric 2d (P,04) and N rates of 40 80, or 120 Ib
adjusted with ppropriite quantities of ammonium sulfate
produced cquil amounts of Bluebelle rice when compared
with hike imounts of N ind P fromn immonium sulfate and
superphosphite  In 1965 no differences m rice yields were
obtained from four urci immomum phosphates (29 29 0
25350 33200 md 34 17 0) two mtric phosphates (20200
md 26 130) mmomum polyphosphate, solid (15 60 0),
suspension (1240 0) and clen hqud (11 37 0) A shght yield
crease resulted from applying piart of the N it jomting No
advamage resulted from sphit application of P

1969

56 Evitt, N S 1970 Rice Fertthzer Studies Rice ]
73(7) 589 (Lng)

Rice seeded early produced the hiphest yield, however,
excessive  prun stenhity  was apparent throughout the
season—from the muddl. of July through Octobei in the Texas
Gulf Coastarer No conclusive ielations between grain sterility
and fertlizer manngement vanables i the experiments were

found

57 Lvatt, N S 1968 Rice Pasture Station Repoits on Texas
Rescarch Studies Rice fertihizer Studies Rice I 71\7) 32 6
(Lng)

Urea ammonium phosphate fertihzers gave rice  ¢lds equal
to those from recommended fertihzer sources Nitric
phosphates produced sigmificntly siniller yields Results are
also given for the responses of Nito Siturn, and Dawn rice
vireties to N fertihizer the 1esponse of Belle Patna variety to
sphit ipphcitions of N and responses to time of N application
row width ind /Zn and Fe (SI 32 742)

58 Faulkner M D 197C Soiul and Water Management Rice

J 73(6) 6 (Lng)
Experiments weie conducted involving fertilizer application

10

methods for water planted rice and for dnil planted rice The
treatment “two way with dnli” was with a fertthzer dnll
mounted on a two way disk plow The fertilizer was placed at
approximately 4 in deep at plow depth The dnlledn
treatment resulted in the highest yields and were statistically
significant at the 5% level In the dnll seeded expeniment,
vartous rates of fertihzer were applied, both mixed and
separate from the seed, in order to determine the effects of
mixing fertihzer with the seed No statistical differences 1n
yields occurred in the dnlled portion of the experiment

59 Hall, V L, Sims, J L, Johnston, T H 1968 Tuning of
Nitrogen Fertilization of Rice II Culm Clongation as a Guide
to Optimun. Timing of Applications Near Midseason Agron J
60(5) 450 53 (Cng) (Arkansas Agr Exp Sta Fayetteville)

Field studies were conducted wth Vegold® ‘Nato,” and
‘Bluebonnet S0 rice (Oryza sativa L) i 1263 1964 and
1965 to detern ine the optimum timi~ near midseason to apply
N fertilizer for greatest yield Internode elongation was used as
1 guide to estimate proper morphological stage of development
for the optimum time to apply N During the 3 years of study
all 3 vanetics had grain yield increases of over 1120 xg/ha that
could % attnbutcd to applying nudseason N at the proper
time vuring panicle mitiation Topdressing N it nudseason was
found to be most effective when 50% of the plants had
elongating internodes equal to or 1n excess of 128 mm for
Vegold, 39 7 mia for Nato, and 32 1 mm for Bluebonnet 50
(Pait I Abstr 74) (FA 1 1638)

60 Holly, H Z 1967 Midseason Nitrogen Apphications Rice
J 70(8) 1011 (Lng)

Applicition of N fertilizer to rice 1 Arkansas 1< increasingly
being timed 1n accordance with the morphologcal
development of the crop 1n particular with the average length
of the first internode of the main stalk Farmers are advised to
apply one third of the total amount of N fertilizer 15 days
after emergence, the second one third at a certan stage of
internode elongation, and the third dose 10 days liter Recent
studies hive indicated that the opumum stage at which the
secorid applicition 1s to be made 1s different for each vanety
Por the time being 1t 1s advised to apply the second dese of N
to virieties such as Bluebonnet 50 Nato Century Patna 231,
etc, when the mein nternode length 1s about 38 mm long,
whereas other varieties such as Belle Patna, Bluebelle, etc,
should 1ecewve 1t when the mternode length 1s only 19 mm
fong (Trop Abstr 22 2440)

61 Jennings R W 1968 The Techmques of Rice
Ferttlhization Agr Nitrogen News 18(1) 16 (I ng)

Best utihzation of applied N and highest yields of nce in
Loutstana were obtained where NH;* forms of N (ammonium
sulfate urei, anhydrous NH; and aqua MH;) were applied
severd} inches deep before seeding and losding Topdressing
and shallow placement 2t time of seeding were both nferior to
deep placement (FA | 446 SI 28 2863)

62 Keogh, J L Maples, R, Wells, J P 1968 Effects of
Lunestcne on Rice and Soybeans that Follow Pasture on a
Crowley Silr Loam Arkansas Agr Lxp Sta, Bull No 733, 14
pp (Eng) (Univ of Arkansas, Fayetteville)

Rice and soybeans were grown in rotation on a soil which



had been kept as pasture for >30 years previously Areas
recetved one treatment of limestone at 0, 1, 2, 4, or 8
tons/acre i January 1961, and crop responses were
determmed duning 1961 67 The average yearly crop of
soybeans was 36 8, 38 8, 38 5, 38 4, and 38 5 bu/acre with the
0, 1, 2, 4, and 8 tonsfacre rates, respectively The average
yearly crop of rice was 1269, 128 6, 1308, 131 3,and 129 3
bu/acre with the 0, 1, 2, 4, and 8 tons/acre rates, respectsvely
Significant decreases m rice crops were obtained with 8
ton/acre rate in 1964 and with the 1 ton/acie rate u

The soll pH was 5565 before the start of treatment 1ne
increase 1n pH ~fter limestone was generally greatest about 6
months after {reatment and the increase was greater at the
greater application rates, but the average pH 1n any one area
did not exceed 70 Nesghborng fields having sod pH >70
probably recewve large quantities of lime n their irngation
water The level of incubatable N was decreased by application
of limestone but was greater following soybeans than
following rice Limestone applications caused a reduction in
the level of exchangeable Na, but increased levels of
exchangeable Ca ind Mg (CA 71 122986n)

63 Kmthvip, R Sims,J L 1970 Influence of Nitrogen on
Rice Culm Elongatio Near Midseasor  Agron J 62 120 21
(Eng) (Univ Kentucky, Lexington

In glasshouse experiments (NH4),S0,4 was applied at four
levels to “Nova 66’ rice (Oryza sativa 1 ) grown on a Grenada
st loam, and elongating internodes were measnred at four
dates near mudseason The leneth of the first elongating
internode was greater for plants treated with 84 and 168 kg
N/ha than 1t was for plants treated with 0 or 252 kg N (ST’
33 4087)

64 Patnck W H Jr,Mahapatra,1 C 1968 Transformation
and Availlabil'ty to Rice of Nitrogen and Phosphorus m
Waterlogged Soils Advan  Agron 2032359 (Eng)
(Lou siana State Univ , Baton Rouge)

Waterlogging causes changes in the properties of soils which
affect the nutrition of lowland rice Advantage can be taken of
the reducing conditions of walerlogged soils to increase the
utihzation of N fertiizer NH4% sources of N are the best and
are applied several inches deep n the soil before flooding so
that there will be httle danger of the N being oxidized to NO3
(in which form 1t 1s easily lost from the so1l) Although NOj ,
Mn*t, Fe3t and SOa? are stable mn well aerated sols, they
become unstable when the O supply 1s cut off Nitrate N 1s
subject to loss through denitnficition 1s a result of the ability
of faculitive nierobes to substitute NO; for O Mn?t and
Fe?t e produced from oxidized compounds of these
elements under wterlogged conditions If reduction 1s intense
enough, S04?% s reduced to S® Denitrification is probably
the mgor mechamism by which N 1s lost from waterlogged
soils Usually, lowland nice does not need cr respond to
addit ons of PO4> fertihzer In cases in which phosphate 1s
needed, 1t can be applied to the rice crop or to crops grown 1
rotation with rice with about equal results (CA 72 89266y)

65 Patick W H Jr, Peterson F J Seaholm, J E,
Faulkner, M D, Miears, R J 1967 Placement of Nitrogen
Fertihzers for Rice La Agr Ekxp Sta Bull 619, 19 pp

(Eng)

On silt loam soil, utilization of applied N was better and
yields of lowland r1  were higher with (NH4)2S04, urea,
anhydrous NHj, or aqua NHs than with NaNO; Deep
placement of NHa fertilizers (6 and 10 in) at the time of
seeding was better than 21n placement For NaNOj at 40
Ib/acre N, shallow placement was better than deep placement,
at the 100 Ib rate, placement depth had httl. effect (SF
31 1417)

66 Patrick, W H, Peterson, F J, Tumer, F T
Nitrification  Inlubitors  for Lowland Rice Soil
105(2) 103 5 (Eng ) (Lowsiana State Univ , Baton Rouge)

raboratory and field experiments were conducted 1n which
the effectiveness of 2 chloro 6 (tnchloromethyl} pyridine and
2 amino 4 chloro 6 methyl pyrimdme m nhibiting
mtrification of ammonmim N and increasing the yield of
lowland rnice was evaluated 2 chloro 6 (trichloromethyl)
pyridine was very effective in preventing the conveision of
ammonium to nitrate 1n the laboratory, but was of himted
effectiveness in mcreasing N utilization and nce yields unacr
field conditions 2 ammo 4 chloro 6 methyl pyrimidine did
not materially mhibit nitnfication under laboratory conditions
and did not increase rice yields in the field (FA 1 731)

1968
Sa

67 Peterson, F J 1968 L S U Rice Station Research Rice
Fertilization Rice J 71(7) 53 (Eng)

With each delay 1 application of P fertilizer up to 4 weeks,
nce yield was reduced drastically Rice responded to as much
as 150 Ib/acre of N and 50 Ib/acre of P, Oy, response to K,0
was erratic (FA 1 1360)

68 Peterson, F J, Patrick, W H, Jr, Faulkner, M D 1969
Placement of Fertilizer for Rice RiceJ 72(7) 32-4,76 (Eng)

The comparison of two methods of placement of
phosphate, on a Crowley sitt loam soil, for rice preplant 34 1n
deep and topdrescing at various times after seeding was carried
out ‘there wi» no marked response to phosphate,
consequently there was httle difference between the methods
of application

69 Place, G A 1969 Relation of Iron, Manganese, and
Bicarbonate to Chlorosis of Rice Grown mn Calcareous Soil
Arkensas Agr Ecp Sta, Rep Ser No 175, 21 pp (Eng)
(Univ Arkansas, Fayetteville)

One field expenment and three greenhouse experiments
(two with soil and one with nutrient culture) were conducted
to study chlorosis of rice growing n a soil hat had become
alkaline from use of calcareous irngition water Fe bearmg and
wcidifymg compounds prevented chiorosis i calcareous soils
by temporanly reduarg the sol pH In 1 field study
Fe2(S04)3 1pplied to supply 0, 200, or 400 kg of Fe/acre not
only corrected chlorosis but also mncreased grun yields
Fe2(SOa)s will not always prevent or correct chlorosis,
however beciuse the chlorosts 1s not alwiys ciused by a
calcareous soil condition It would not help chlorosis in alkah
(Na) conditions Increasing the concentrition of HCO+ m
nutrient culture decreased the I e concentration in the culture
and 1n the rnice plant tops Consequently dry matter
production decreased and the plants developed chlorotic
symptoms similar to thos.e of plants growing n the field
Results from the other greenhouse studies showed that
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Fe,(S04)s, H,S04, and gypsum decreased HCO3 1n the soil
solution but did not decrease water soluble Mn Fernic citrate
did not reduce HCO, , but did increase water soluble Mn The
plants n soil treated with ferric citrate produced less dry
matter and absorbed more Fe and Mn than the
Fe,(S04); treated plants Two mechamisms are probably
responsible for causing chlorosis and finally necrosis of rice
seedlings 48 72 hours after submergence (1) the
concentration of HCO; 1s increased and mterferes with Fe
utthzation, (2) the Fe/Mn ratio 1s critical under soil conditions
In alkaline soils, the availability of both elements 1s low When
an alkaline soil 1s submerged, Mn availability 1s increased
through the reductive process sooner than Fe availabilty,
inducing Mn toxicity or Fe deficiency (CA 73 13589f)

70 Place G A, Sums, J L, Hall, V L 1970 Effects of
Nitrogen and Pnosphorus Fertiization on Growth  Ywld and
Coohing Charactenistics of Rice Agron J 62 23943 (Eng)
(Univ Arkansas, Fayetteville)

The experiments mvolved apphcation of 056 kg/ha P and
0136 kg N (1n the greentiouse) or 090 kg P and 90 180 kg N
(in field trials) 1s superphusphate and (NH4),S0,4 Increased P
tended to cause lodmng and to decrease gramn yield and
1000 grain weight, but had no adverse effect on the cooking
characteristics of rice, the latter was vanously affected by
increased N Incorporation of P into the soil increased straw
weight more than broadcasting did Incre ssing N increased the
number and total weight of panicles, weight of straw, and
plant height, whereas incieasing P decreased plant height but
improved other vanables (5F 33 40/9)

71 Sedberry J E Peterson, F J,Wilson, F E, Engler, R
M 1969 The Effect of Certmn Micronutrients, Sulfur, and
Phosphorus on the Yield of Rice RiceJ 72(7) 778 (kng)
Zn and S applhed singly and in combination with Fe and Cu
had the greatest effect on increasing the yields of rice The
application of Cu resulted (n a decrease in yield, both with and
without P The data suggest that P applications may be
responsible for the fixation or immobilization of certamn micro
and secondary nutrnient elements, and that response to added P
may be governed in part by the addition of §, Zn, Fe, and Cu

72 Sharma, K C Krantz, B A, Brown, A L Quck, J
1968 [Interactions of Zn and P with Soil Temperatures in
Rice Agron 1 60(6) 652 55 (Eng) (Univ Cahforma, Davis)

Rice (Oryza sativa) was used as a test crop in greenhouse to
study the mteractions of Zn and P with soil temperatures in a
Corning clay loam soil A decrease m soil temperature from
30° to 225° C and to 15° C gave a progressive decrease 1n
dry weight The responsc to Zn decreased with increasing soil
temperatures At 15° C, Zn applcation ncreased Zn
concentration 1 the roots, but there was practically no
translocatton of Zn to the tops Furthermore at the lowest
temperature the Zn concentration 1n tops of plants grown with
added Zn was even lower han the Zn concentration of plants
without added Zn at 22 and 30° C Apphcation of P reduced
the Zn concentration 1n tops and there was no effect on Zn
concentration 1n roots Application of Zn had no significant
effect on P concentrations of rice plants (FA 2 279)

73 Sims J L, Blackmon B G 1967 Predicting Nitrogen
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Availability to Rice II Assessing Avallable Nitrogen in Silt
Loams with Different Previous Year Crop History Soi' Sci
Soc Amer Proc 31(5) 076 80 (Eng) (Arkansas Agr Exp
Sta , Stuttgart)

Soil test methods that measure ammonium N 1n sit loams
before and after incubation under waterlogged conditions were
evaluated as predictors of N availability to Nato rice (Oryza
satva) grown 1n the greenhouse Eighteen soils for each of five
previous year crop lustories were utilized All soils were from
crop rotations containing rice Coefficients of determination
(r?) for the regression of N uptake by rice on ammonium after
6 days incubation of soil with different crop histories were 1n
the order of cotton (Gossypium hirsutum) < rice<lespedeza
(Lespedeza striata) < soybean (Glycime max) < reservoir
(rrrigation water storage or fish production), and ranged
012077 Exchangeable Ca was inversely related to N uptake
and accounted for significant percents of vanation in uptake
on all soils except those from reservoirs Exchangeable Ca was
not related to ammonium N production during incubation
For all previous year crop histories ammonium N 1 soil after 6
days mncubation was a better single predictor of N uptake by
rice than soil organic matter values Initial ammonium N
content of reservoir soils was about 5 fold greater than in soils
of other crop lustories The amount n these silt loam soils
from reservoirs (55 kg N/ha) was about half that found
previous studies for reservoir sous of clav te ture Multiple
regression analyses indicated that including 1n:tial ammonium
N together with ammonwum N production furing incubation
improved the prediction of N uptake over ammomum N
production values alone Including exchangeable Ca together
with imtial ammonmium N and ammonium N product’.n values
improved the prediction on all soils except those from
reservoirs (CA 68 21244b)

74 Sims,J L ,Hall, V L ,Johnston, T H 1967 Timing of N
Fertiization of Rice I Effect of Applications Near Midseason
on Vanetal Performance Agron J 59 63 6 (Eng) (Arkansas
Agr Exp Sta, Stuttgart)

Yields of rice grain were inversely related to plant height
and lodging, and generally increased with increasing delay of
time of N application up to 50, 67 and 79 days from
emergence for Vegold (1), Nato (II), and Bluebonnet 50 (1I1)
varieties, respectively N applied earlier than 45, 55, and 65
days to I, II, and I'l, respectively, stimulated vegetative growth
and resulted 1 taller plants, greater lodging, and lower gramn
yields Significant rate x time and year x time mteractions
occurred Rates of N had httle or no effect on grain yield and
plint height a. treatment dates which give maximum grain
yields, but high rates apphed early tended to depress gran
yields and increase plant height and lodging (Part I Abstr
59) (SF 30 3029)

75 Sims,J L, Hall,V L, Johnston, T H,Blackmon,B G
1967 Effect of Rates and Timung of Midseason Nitrogen
Applications on Performance of Short Seuson Rice Varieties,
1964 1965 Arkansas Agr Exp Sta, Rep Ser No 154,24 pp
(Eng ) (Fayetteville)

Drill sown rice received 40 1b N/acre at 10 15 days after
seedling emergence plus 40, 80, or 120 Ib N at 43 67 days
after emergence Highest grain yields (>6000 lb/acre) were
obtained by topdressing at 61 67 days and by applying the



lowest rate of N Gramn yields were inversely proportional to
plant height, degree of lodgmng, and time to matunty In
general, cv Saturn and Nova showed the greatest response to
time of application, cv Nova 66 and Nato were ntermediate 1n
response, and cv Dawn showed the least response (FCA
20 2364)

76 Sims,J L, Johnston, T H,Henry, S E 1965 Effect of
Rates and Tuming of Nitrogen Fertilization on Performance of
Rice Variettes 1957 1962. Arkansas Agr Exp Sta, Rep Ser
No 142,45 pp (Eng)

Eight rice varieties were tested, urea was applied at 75,120
and 165 Ibjacre N In 1958, maximum yield with minimum
plant height and lodging followed apphication of 40 Ib N at
seeding, 40 lb at first flood ard 40 Ib at second flood In
1959, 80 Ib N at first flood with 40 Ib at second flood was
generally the best treatment but two varieties produced more
grain under the heaviest N treatment In 1960, applying 40 Ib
N at first flood, 40 Ib at second flood, and 40 Ib at the booster
stage gave grain yields almost as high as those from heavier N
treatments and resulted in shorter straw and less lodgng (SF
29 626)

77 Sums, J L, Place, G A 1968 Growth and Nutnent
Uptake of Rice at Different Growth Stages and Nitrogen
Levels Agron J 60(6) 69296 (Eng) (Arkansas Agr Exp
Sta , Fayetteville)

Dry matter synthesis and uptake of N, P, and K 1n field
sown rice (Oryza sativa L) growing i Crowley silt loam soil
was measured at weekly intervals throughout the growing
season K as KCI and N as anhydrous ammonta were applied
preplant at rates of 56 of K and 0, 123, and 157 kg/ha of N
‘Vegold’, ‘Nato’, and ‘Bluehonnet 50° varieties (cultnars),
classed as very short season, short season, and midseason 1n
matunty, were used Approamately half of the total uptake
of N and K and two thirds of the P uptake occurred after dates
previously established as optimum for midseason topdress N
apphications, for example, 50, 67, and 79 days after seedling
emergen.e for Vegold, Nato, and Bluebonnet 50 espectively
About two thirds of the dry matter production a0 occurred
after these dates Consequently, the requirements for nutrient
elements by the rice plant are great during the reproductive
stages of growth These data partially explain why topdress N
applications at mudseason (Jointing stage) are more efficient
than topdress applications near seeding for increasing grain
yields Uptake of N, P and K at dates of maximum nutnent
accumulation (near soft dough stage) reveal a greater uptake
by Nato than Vegold or Bluebonnet 50 As an average of all
varieties at N levels producing maximum grain yields, 232 48,
and 171 kg/ha, respectively of N, P, and K were taken up At
N levels producing maximum ytelds, about 25 kg of additional
grain were produced for each kg of N applied Losses of N and
K from the plant occurred dunng a growth stage between the
tillering and jointing stages for each varety Additionally N
and K content at matunty v much lower than 14 weeks
prior to matunty (soft dough stage) These facts should be
considered when selecting samphny dates for measuring
nutnent uptake or when uptake data are used as bases for
fertilizer rate recommendations (FA 2 228)

78 Sims, J L, Wells, ] P, Tackett, D L 1967 Predicting

Nitrogen Availability to Rice I Comparison of Methods for
Determming Avatlable Nitrogen to R.ce from Field and
Reservoir Soils Soil Sct Soc Amer Proc 31(5) 67275
(Eng) (Arkansas Agr Exp Sta, Stuttgart)

Organic matter or avalable N in soil before or after
incubation under waterlogged conditions each was used to
predict soil N avulabihity to Nato rice (Oryza sativa) plants in
a greenhouse experiment The 42 silt loams had much lower
organic matter and vailable N contents than the 19 clays (or
reservorr sotls) used i the study Solution + extractable
ammonmum N after 6 days incubation accounted for 91% of
the vanation in yield on the 19 clay (or reservoir) souls, but
accounted for only 18% on the 42 silt loams Imitial
ammonium N, mitial nitrate N, ammonium N production
during 6 days incubation and ammonium N production during
6 12 days incubation, as independent variables mm a multiple
linear regression, were used (o predict gramn yield Little was
gamed by incluaing nitrate N or 6 12 day ammonium N
production Of the ndependent variables included, ammonium
N production during 0 6 days incubation alone accounted for
the greatest percent of yield vanation, but including 1tial
ammonium N together with 6 day ammonium N production
(also mtial ammomum N + that produced during 6 days)
improved the prediction Orgamc matter or methods which
measure total N i soil alone were poor predictors of N
availability to rice Organic matter accounted for 41% of the
varration 1n yield on clay soils and <1% on silt loams, whereas
total N accounted for 56 and <1% of the yield vanation on
the clays and silt loams, respectively (CA 68 21243a)

79 Stansel, J W, Bollich, C N, Thysell, § R, Hall, V L
1965 The Influence of Light Intensity and Nitrogen Fertility
on Rice Yields Components of Yield Rice J 68(4) 34 5, 49
(Eng)

Trials with rice, showed that reduction of the hight intensity
by means of plastic screens reduced the number of panicles per
m? the number of full florets per panicle, and the mean
kernel weight N increased the number of full florets per
panicle only n full daylght and mereased the mean kernel
weight at light itensities 100%, 70%, and 40% of full dayhght
Reduction of the light mtensity to 40% had no effect when
applied from seedling emergence to tillering, reduced tillering
when applied from tillering to panicle differentiation, and
reduced the number of full florets per panicle when anplied
either from panicle differentiation to heading or from heading
to maturity The practical conclusion was that cloudy weather
will reduce the yields as well as N fertiizer utihzation
espectally 1f occurring duning the later stages of crop growth
(Trop Abstr 20 1963)

80 Templeton, G E, Wells, B R, Johnston T H 1970
N Fertilizer Apphcations Closely Related to Blast at Nodes
and Resultant I odging of Rice Rice J 73(7) 71 (Lng )
Vegetative growth and plant height increased and ncidence
of nodal blast and accompanying lodging tended to increase as
N rate was increased from O to 120 Ib/acre m incremen's of 30
Ib/acre However, appreciably less lodging nd nodal blas. were
present when a three way apht (1 | 1) plication was used
rather than a twoway aplit (120) The lighest yielding
treatment (30 30 0) showed only 14% lodging very little
nodal blast and produced 1240 Ib/acre more rough rice and
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about 900 Ib/acre more head rice than the 40 80 0 treatment
These data strongly emphasize the need for proper scheauling
of N fertilizer applications to avoid excessive vegetative growth
of the nce and a Mhghly favorable environment for
development of blast and other diseases

81 Terman G L, Allen, S k 1970 Fertilizer and Soil P
Uptahe by Paddy Rice, as Affected by Soil P [ evel, Source,
and Date of Applhcation J Agr Su 75 547 52 (Eng)

A greenhouse pot experiment was conducted with paddy
nice (Oryza sativa L variety Nato’) grown on Mountview silt
loam at tts tut1al low P Jevel and on this soil receiving preplant
unlabeled P applications (medium and high soil P levels)
Labelled g. inular CSP (concentrated superphosphate) alone, a
2/1 mixture of CSP and DCP {dicalcium phosphate) and a 1/2
CSP DCP muxture were eviluited Dry matter yields and
tillering  wreased markedly with amount of applied P on the
low P soil nd shghtly on the mediim P soil there was no
response on the high P soil Response decreased with decrease
in water solumlity ot the 1pphied P at the low and medum sor'
P levels Total uptake of P by rice showed similar trends,
except that uptahe increased significantly with imount of P
applied at the medium soil P level Percentages of plant P from
the labeled tertihzer md uptake of fertihzer P increised n all
sttuations with imount of applied P decreased with decrease
i water solubihty of the applied P, and decreased with
increase 1 soil P level Uptake of soil P increased markedly
with 1ncrease in soil P level Soil labeling wis much less
satisfictory  than  fertthzer hibeling tor eviluating the
effectiveness of P m different fertilizers A solution of labeled
CSP wis applied 1mm 1 second experimen. at tume of
transplinting and 3 or 6 weeks later On the low P soil yields
P uptake, and tillering mcreased with rate of apphed P but
decreased with later dite of application On the medium P soil,
yields, tillering nd uptihe of P by the gramn were rather
similar among treatments Uptake of P in the foliage and
mature straw  however increased with later date of
application These results idicate that lite applied P 1s readily
absorbed by rnice but 1s not effective for incre 1sing yields

82 Terman G L Allen, S L Lngelstad, O P 1970
Response by Paddy Rice to Rates and Sources of Appled
Phosphorus Agron J 62(3) 39094 (kng)

In pot ¢xperiments marked yield response by rice (variety
“Nato ) was obtained to applied P, but maximum yields vere
obtaimed at much lower rates of applied P than is true for most
upland crops Response (o applied P decreased with hming of
the soil and with mcreasing levels of acid soluble soil P
Granulir witer soluble P sources were most effective for
increasing tillering and yields granulir dicaleium phosphate
was neffective The P in Scoated concentrated
superphosphite was not available to a first crop of rice but
after degradation of the coating became available for a second
crop The P in I'e phosphates wis more available than that in
Al phosphates in the flooded soil These phosphates were more
avallable 1s tines than as granules and in colloidal form than as
fine crystals

83 Vlanms, J, Wilhams, D L 1964 Iron and Manganese

Relations . Rice and Barley Plant Soil 20 221 31 (Eng)
(Univ Calitornia, Berkeley)
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Optimum growth of both plants n culture solution
occurred when Mn concentration was 0 1 and 0 2 ppm, below
this level of Mn yields dropped 1apidly for both species, at
higher Mn concentrations barley yield fell, but nice yield was
not significantly reduced tll Mn concentration reached 5 ppm
(the highest used) Severe Mn toxicity symptoms appeared on
old barley leaves but symptoms on rice were slight Mn
contents of barley and rice leaves reached 1200 and 7000 ppm
respectively and of barley and rice roots 8000 and 5000 ppm,
respectivelv In the lower range of Mn concentration, Fe
content of both plants fell with increasing Mn but this
appeared to be a dilutton effect With stronger Mn
concentrations, tissue Fe leveled off Rice lewes had about
twice the level of Fe found in barley leaves Rice roots
contained substantial amounts of Fe, most was visible on the
surtace, probably as oxide The results are discussed 1n relation
to the possible role of Mn 1n accounting for the peorer growth
of riee in druned than in submerged soils (SF 27 2960)

84 Walhthan E F Garber M J 1968 ELffect of Iron
Nutrition on Root Top Ratio Agron J 60(1) 41 2 (Eng)
(California Agr Lxp Sta, Riverside)

In a glisshouse experiment rice plants were grown In
solution culture at three levels of Fe Plant growth and Fe
concentiation 1n the leaves mcreased and the root/top ratio
decreased with increase in applied Fe (concentration not
given) (FCA 21 1783)

85 Wells, B R 1968 Arkansas Rice Research Timing
Midseason Nitrogen Apolications to Rice m Arkansas Rice J
71(7) 40 42 (Cng)

Data consistently show that increased yields along with
decreased plant height and percentage lodging are associated
with delaying a portion of the fertihizer N until after internode
elongation begms Larly season growth 1s assured by early
apphication of a part of the N (I'A 1 1339)

86 Wells B R 1970 Progress Repor* of Fertility Studies in
Rice Rice J 73(7) 69 (Lng)

Studies on problem soils included additions of elemental S,
preplant N and Zn to calcareous soils S at the rate of 1000
Ib/acre increased grain yields by approximately 1600 Ib/acre
Preplant N as (NH,4),S04 was applied at rates of 0, 50 100
and 200 Ib/acre just ahead of seeding Additional N at the rate
of 108 Ib/acre was applied in 1 three way split during the
growing season The 100 Ib/acre resulted in a significint gran
yield mcrease and 200 Ib/acre gave a further increase in gramn
yield ZnSO4 was applied at three locations and compared
with Zn chelate at a fourth ZnSO, sigmficantly increased
grain yields at only two of the sites and Zn chelate increased
yields where 1t was tested Plots fertilized with S coated urea
consistently yielded as high or lugher than those fertilized with
either uret or (NH,4)2S0,4

87 Wells, B R 1969 Twmng, Rate, and Source of Nitrogen
Jor Rice RiceJ 72(7) 889 (Lng)

Tests conducted a* the Southeast Branch Lxpenment
Stition, Rohwer Arkansas, in 1968 with Starbonnet rice
showed a yicld tncrease of approximately 600 Ibjacre as a
result of delaying the midseason N application from 67 to 74
days after seedling emergence Yield responses to N rates up to



120 lb/acre were observed in this test Those plots fertilized
with the S coated urea consistently out yielded plots fertilized
with urea in 1967 and with either urea or ammonium sulfate
in 1968 These yield increases were particularly striking at N
rates of 80 90 Ib/acre Plant height was not controlled by use
of the S coated urea, however Slight but significant increases
in the protein content of the grain were observed from %
Ibfacre rate of stmazine applied at flowering, provided the
midseason N source was nitrate

88 Wells, B R, Sums, J L 1968 wvources of Nitrogen for
Use on Rice Arkansas Farm Res 17(2) 5 (Lng) (Arkansas
Agr Exp Sta Stuttgart)

A comparison of the effectiveness of a 32% N solution with
urea as a source of N for rice was made Tests were conducted
over a 3 year period using Bluebonnet 50 nce Rates of 60 90,
and 120 ibjacre of N were applied 1in split ippheations to
unilooded soil Hulf of the N was ipphed 15 days after
seedling emergence just before imtinl flooding of the rnice The
remaining N was applied 70 days atter seedling emergence All
plots were flooded immediately after application of N
Application of the N solution resulted m rather serious
burning of the nce folinge The use of urea resulted in taller
plants and higher grain yields m all 3 years The lower yields
and reduced vegetative growth with N solutions may have been
caused by damage to the nce with the N solution (FA
1 1179)

89 Westfull, D G 1969 The Lfficiency of Apphed Nitrogen
on Rice Producing Soils Rice § 72(7) 667 (Eng)

At normal rates of fertilizition used by producers (0 120
b N/acre), the effictency was from 33% to 34% tor urea and
ammonium sulfate N i the soil can be lost by
denitrification, volatiization of immont from surface applied
matenals and leaching but n rice sotls most s lost through
denitnfication This can be avoided in part by deep placement
of the N below the oxidized surface layer ot soil by applying
fertihizer to dry soil wnd plaung the N deeper n the soit with
the flood water, or by mechanical mcorporation 1n the soil
The latter 15 not prictical when topdress applications are made
to existing crops of rice, but 1t 1s more important to apply the
N when the rnice plint needs 1t than to make apphcations that
may produce a greater N efficiency but lower yields

90 Westfall, D G 1970 The Nitrogen Uptake and Efficiency

of Rice Rice J 73(7) 5960 (Eng) (Texas A & M Univ Agr
Res Exten Center, Beaumont)

Bluebelle vanety rice growing on a Beaumont clay was
fertiized with 60 140 Ibjacre of N as !3N enriched
ammonium sulfate Time of application was a three way split
of 40% prephint 40% at tllenng and 20% at panicle
differentiation or 60% preplant and 40% at tllering N
efficiency vaned from 61 8% at the 60 tb/acre rate to 49 2% at
the 160 Ib/acre rate but there were no significant differences
among the 60 140 Ib/acre rates Carryover N, is measured by
'SN in the soil was neghgible and no ' 5N was found below
the 18 1n depth Demtnfication appeared to be the major
cause of Nloss (FA 3 1649)

91 Westfall, D G, Anderson, W B, Hodges, R J 1969
Micronutrients and Rice Production Rice J 72(7) 678
(Lng)

Micronutrnients may have a beneficial effect on the yield of
nice where chlorotic seedling condition occurs Under these
conditions 1t appears that Zn and Fe are defimtely beneficial
The data are too limted to make a recommendation as to
exact rates and/or ratios of these matenals to use to produce
maxunum returns

92 Wilson E 1965 Tillerng of Rice as Affected by Time of
Nitrogen Application Rice J 68(7) 24, 26 (Eng)

In Louisiana an experiment was conducted to determine,
(1) the effect ot the time of N fertilizing on date of tiller
development, and (2) the relationship of date of tiller
development to number of ttlers per plant, number of panicle
producing tillers, and yteld In all three vaneties used Belle
Patna, Nato, and Bluebonnet N apphed 1t sowing induced
early tiller development, increased tller productivity, and
number of panicles at maturnity Application 4 weeks after
sowing delayed tiller mception but increased the number of
tllers per plant, potential panicles, panicle weight grains per
panicle and 1000 grain weight N applied at sowing produced
the highest yield of Belle Patna In the other varieties no
significant yield increase was obtained by early applications of
N (Trop Abstr 20 2619)

93 Widson, E 1969 Twmung Midseason Nitrogen at
Developmental Stages of the Rice Plant Rice J 72(7) 312
(Eng)

Maximum yields were obtained from (1) 120 1b of N
applied at seeding and (2) a spht N topdressing, one half
preflood and onehalf first joint
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94 Merzari, A H, Broeshart, H 1968 The Utilization by
Rice of Mitrogen from Ammonium Fertilizers as Affected by
Fertilizer Placement and Microbiological Actvity lsotope
Studies on the Nitrogen Chain, pp 79 87, 1ALA, Vienna,
Austria  (Comision National de Lnergii Atomica, Buenos
Aires)

N balance studies with three different nce soils, using

'SN labeled NH, fertilizer showed that gaseous losses of N
from the fertilizer can be as high as 60% The losses are related 0
the pH and the redox potential of the soils The placing of
('¥NH,),S04, NH, ' $NO,, '*NH,NO;,and ' N labeled urea
at 5 cm depth resulted in 1 lagher utiization of the NH, from
the fertihzers than placement on the surtice, 1sindicated by the
results of & greenhouse experiment with five different rice soils
Apparently the reduced conditions at 5 cm depth prevent the
microbtological oxidation of NH, to NO; and subsequent
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reduction to NO, and gaseous N oxides In the top few mm of
the soil where, even under submerged conditions, a hugh redox
potential 1s maintained, the mtnfication demtrification pro

cesses can continue normally and may result in an appreciable
loss of gaseous N from the applied fertilizer To demonstrate the
role of microorgamsms mn relation to N losses, a greenhouse
experiment was conducted under sterile conditions The soils
were steriltzed with gammarays (25 Mrad) and, in some
treatments, then moculated with vaniou. orgamsins (Pseudom

onas aeruginosa  Nitrosomonas europea, Nitrosomonas agilis

and total flora of the soil) (**NH, )2804, with an atom excess
of 12% SN, was applied on the surface and at § cm depth In
the absence of microorgamsms, the utihzation of NH, from the
fertihzer applied on the s_rface was higher, or identical to the
utihization of NH, applied at 5 cm depth Lven in the presence of
organisms the redox potential of the soil remained high, even at a
depth of 10 cm Inoculations of the sterile soil with the orniginal
microbiological flora, with nitnfying or denitritying bactena,
failed to restore the no mal microbtological conditions for the
duration of the experiment as suggested by the high redox
potential and the absence of a placement effect of NH,
ferlizer on the utihzation of fertilizer N by the rice plants

(FA 2 882)

BRAZIL

95 deMello, F A F, Haag, H P, Mulavolta, E 1966
Phosphorus Elummation by Rice Seeds and Roots (Oryza
sativa variety Batatais) An Esc Super Agr “Luiz Querroz,”
Univ Sao Paulo 23 13743 (Port) (Csc Super Agr Luiz
Querroz, Piracicaba)

Rice seeds were incubated with 22 for 12 hours, washed,
and then germinated 1n flasks containing silica or silica added
to three vareties of soil The plants were grown for 18 days
After growth, plants, soil, and sihca were treat d with a
mixture of HNOj3 and HCIO4 and the radioactivity was
measured A high percentage of *2P was found n soil and
stlica suggesting elimination of phosphate by rice seeds and/or
plants (CA 68 57435d)

96 Garganuni, H, Blanco, H G 1965 Absorption of
Nutnients by Rice Crops Bragantia 24(38) 51528 (Port )
(Inst Agron Campnas Sao Paulo)

Rice plants were grown i a glasshouse and sampled at
10 day intervals It was calculated that for a yield of 4300 kg
of grain in the husk ind 39,350 kg of straw and roots/ha, the
quantities of nutrients absorbed were 115 kg N, 18 § kg P,
142 kg K, 35 kg Ca, and 36 kg Mg At 110 days from
germination, all the N and K had been absorbed The
absorption of P, Ca, and Mg was continucus throughout the
growth period (FCA 20 254)

97 Olweira, D, Montojos J C, Igue, T 1964 Fertihzing
Unorigated Rice 1 Study of the Effect of Nutrogen,
Phosphorus, and Potassium on the Charactenstics of an Early
Variety of Unurigated Rice Bragantia 23 73 81 (Port )

In & factonal experiment on podzolized sois, N had a
marked effect on the vegetative development of rice plants It
ncreased weight of aenal parts and number of panicles,
decreased specific weight, and had no sigmficant effect on
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yield or number of grains per panicle P increased number of
panicles, number of grains per panicle, specific weight, and
yield, 60 kg/ha P,05 bemng the optimum rate K had no
sigmificant effect (SF 29 616)

98 Olwvera, D, Montojos, J C, Igue, T, Miranda, H,
Freitas, M L 1965 Pelimunary Studies on Fertilization of
Upland Rice 2 “Cultvar Pratao ” Bragantia 24(33) 437-46
(Port )

Five fertibizer experiments using upland nce, vanety
“Pratao”, were conducted in Sao Paulo N only affected the
production 1n one place, in which the plant residues of corn
were incorporated in the soil Under 0 08 e mg PO4 3/100 g of
sotl, P affected the production The use of 60 kg/ha of P,04
was sufficient for the higher yields The use of K was efficient
n only one place No beneficial effect was noted with the use
of micronutrients

99 Penny, ] M 1966 Fertli-ation Truals Fertilizers in Soil
and in Covered Bed Lav Arroz 20(227) 28 9 (Port)

In expeniments with various rates and combinations of N
(as urea), P (as triple superphosphate), and K (as KCI) applied
to Selecao 388 rice, best results were obtained with NP at 178
and 89 kgfha respectively

100 Prnmavest, A M, Pnmavess, A 1970 Varety
Determuined Fertiizer Effect on Rice and Soybeans
Agrochimica 24(4) 321 26 (Ger) (Inst Bodenk Bodenbiol
Pflanzenernaehr Pflanzenbau, Bundes Univ , Santa Maria)

The rnce cultivars Agulha and 404 were tested for response
to four fertihzations all of which received 900 kg dolomite
and 60 kg P,Os/ha, (1) no other fertilization, (2) 1 g
CuSOa4/kg seed and 3 kg CuSOa/ha (3) same as 2 with 20 tg
FTL/kg seed, ana (4) 20 g FTE/kg seed and 3 kg CuSO4/ha on
the soil The yelds of the different varieties showed
sigmficantly different responses to the fertlizations, some
known to be suited to poor soils gave better yields without
fertihization Recorrmendations for fertiization should
accordingly be not only for specific soils but for specific
varieties of the crop (CA 73 97953f)

101 Schmudt, N C, Garganiim, H 1966 Application of
Mtrogen as Topdressmg to a Rice Crop Bragantia
25(5) 57 63 (Port )

A NPK fertilizer trial with flooded rice on a clayey valley
soil, conducted in the State of Sao Paulo, showed responses to
N only With 40 kg N/ha application of the whole amount at
sowing and sphit applications of 8 kg/ha at sowing plus 32
kg/ha after 30, 40, or 50 days resulted 1n grain yelds 130%,
176%, 148%, and 156% of that without N, respectively When
20% of the N was applied at sowing and 80% after 40 days,
grains and straw yiclds increzsed with total doses of N of up to
at least 80 kg/ha (Trop Abstr 23 31)

102 Vasconcelos, D, Almeida, L M 1966 Application of
Fertihzers to Rice mn the Northeast Pesquisa Agropec
Brasileira | 353 56 (Port )

Results are presented of 14 factonal fertiizer trials with the
same dryland nice vanety, conducted in the coastal belt of
nor:heastern Brazil Superphosphate at rates of 60 and 120 kg
P,0seha was applied at sowing, 60 and 120 kg N/ha as



ammonium sulfate and 60 and 120 kg K,O/ha as KCl were
distnibuted in two topdressings 30 and 60 days after sowing
Responses to N were obtamned in all trials responses to P in
one tnial only, responses to K were absent The Mitscherlich
response equation derived from the combined results of the 13
tnals showing a response to N only indicated that the
economically opumum dosage of N would be about 125
kg/ha (Trop Abstr 22 1787)

103 Vasconcelos, D M, Almeida, L M 1966 Chemical
Fertilization of Rice i Northeastern Brazil Bol Tec Inst
Pesqu Exp Agropecuar Norte No 4, 35356 (Port)
(IPEANE, Recife)

Rice cultures were grown over 5 years in different locations
in the state of Pernambuco, using N, P, and K at levels of 0,
60, and 120 kg/ha each [using (NH4),SO4, simple
superphosphate containing 20% P,05, and KCl] m 14
factorial experiments P was applied at the time of planting,
the others after 30 and 60 days of growth Variance analysis of
the yield (tons/ha) of rnice showed that the effect of N was
highly significant, and the effects of P and K were not The
effect of N 1s expressed by the Mitscherlich equation y(tons
rice/ha) = 24282(1 10 0 8817 (X *0 4333)] the value of x
being kg N/ha applied Optimum yield resulted with 124 kg
N/ha One set of data, obtained 1n the swamp area of Pium
Valley, Rio Grande do Norte, gave irregular results because of
a P deficiency (CA 70 67223p)

BRITISH GUIANA

104 Cate, R B, Sukhai, A P 1964 A Study of Aluminum
in Rice Soils Soil Sct 98(2) 8593 (kng)

Studies on the effect ot Al on the growth of rice in British
Guiana showed that (1) 1if nutrient cations are absent, | 2
ppm water soluble Al will inhibit root growth More ppm
prevent root growth iltogether and produce a brown mottling
of the leaves, (2) with less than 1800 ppm soluble neutral salts
in the soil, water soluble Al 1ons may be expected only 1f more
than 60% of the silt displiceable caticns consists of Al, (3)
under the reducing conditions in flooded rice fields,
exchangeable Al 1s replaced by exchangeable ferrous Fe
Therefore, by carly and continuous flooding and the removal
of excess salts by leaching, nice may be grown on <otls rich n
exchangeable Al, provided they are fertile enough, (4) leaching
with sea water may improve acid sols by removing
exchangeable Al through displacement and by raising the
nutrient status (Trop Abstr 20 519)

CHILE

105 Pisano, V. C 1968 Rice Growing i Clule Agn Digest
14 24 7 (Eng)

From 1948 and 1967 nce production decreased from
89,400 tons to 67,000 tons, and wnelds from 3370 kg/ha to
2300 'gfha Rice vaneties presently used 1 Chile have some
less favorable properties they are not very resistant to lodging,
they have a grea* hewght ranging from 15 to 1 7 m, and they
have a long growing period exterding over 150 days
Traditional fertihzation with N and P showed no yield

increase Recent experiments appear to idicate that this
unfavorable effect can be corrected by a K supply
Investigations are carried out to obtain new varieties better
adapted to Chilean conditions (Trop Abstr 24 1719)

COLOMBIA

106 Cuellar, D E, Henao, J M, Perdomo M A 1969
Evaluation of Chemical Methods for Determming Available
Phosphorus in Rice Soils Bogota D E  Colombia Instituto
de Asunto nucleares, 44 pp (Sp)

P 1s one of the 1ao0st difficult elements to determine tn soils
m terms of avalable plant nutrients Six commonly used
methods were studied in order to determune their suitability
assessing available P Soil samples were taken af random from
rice growing regions in the Departments of Tolima Huwila, and
Meta The P extraction methods utilized in this research were
Bray I, Bray II, North Carolina, Olsen, Bingham, and Truog
The evaluation of methods was made by using the radioactive
1sotope P?? and the concept of the *A” value for available P
This value, which yives the best measure of the quantities ot
avallable P in the soll, was found A lighly sigmficant
correlation was found for Olsen, Truog, and Bray I methods
and a sigmficant correlation tor the North Carolina method
Therefore, 1in accordance with experimental results and the
correlation coefficient, the order of accuracy for the chemical
methods studied was as follows (1) Olsen, (2) Truog, (3) Bray
II, (4) North Carolina, (5) Bray I, (6) Bingham

107 Gahano S 1967 Effect of Nitrogen Fertihzing on the
Absorption of Potassium by Rice According to Folar
Analysis Tecnologia 8(40) 9 19 (Sp)

Leaf analysis showed a close relationship between the
percent of N and of K in the plant, suggesting that N increases
K uptake For this reason, heavy applications of N may result
in K deficiency in K poor soils '

108 Morales, G M, Roscero, M J 1968 Sl Analysis and
Rice Fertilizing Agr Trop 24(7) 4046 (Sp)

For sos with a pH lower than 55 the fertihzer
recommendation 1s 509 kg/ha Thomas slag before seeding, 250
kg/ha 10 20 20 before or at seeding, and 200 kg/ha urea 30-45
days after seeding, for soils which test low in Pand K On soils
which test high in P ana K, 100 kg/ha of a 15 15 15 grade
fertilizer should be substituted for 10 20 20 On soils with pH
over 5 5, me may be omutted, 300 kg/ha 10 20 20 should be
applied before or at seeding with 200 kg/ha urea added 30 45
days later

109 Ovalle M, I A J 1969 Recommendations for Rice
Culnvation Arroz (Colombia) 18(190) 14, 18 20 (Sp)

The recommendations presented for rice cultivation 1n
Colombia include soil cultivation spacing, irngation weed,
pest, and disease control, and fertilizer application To prevent
damage from Pinculania oryzae Cercospora oryzae and
Helmunthospeiium  oryzae as much as possible, 1t 1s
recommended to burn infected harvest residues, to avoid
using seed from mfected crops, to use seed from resistant or
early maturing varieties to treat seed with organo mercury
fungicides, to apply K fertilizer at sowing time, and to avoid
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excessive N application, and to practice crop rotation (Troo
Abstr 25 1302)

110 Perdomo, M A, Lopez, J 1 1969 Effect of Lime on
the Absorption of P32 from Fertilizer in Rice Culture
Bogota, D E Colombia Instituto de Asuntos Nucleares, 27
pp (Sp)

Highest yields were obtamed from Thomas slag applied at
12 1% tons/ha Superphosphate, without lime, did not increase
yields over control

PANAMA

111 Espinoza, L, Alvarez, L F, Concepcion, M 1965
Effect of Nitrogen on the Yield of Rice Vaneties of Different
Characteristics Central Amencan Cooperative Program for the
improvement of Food Crops, 11th Meeting Panama, March
16 19, 1965, pp 128 33 (Sp)

The Japanese viriety Nilo 2 and Tamnan Iku 487 showed
greater abihty to use high rates of N than the Amencan
varieties Bluebonnet 50, Zemith, and Century Patna 231
Because they are less susceptible to lodging short stemmed
vaneties 1 general can use more N effectively than can taller
varieties Nilo 2 showed increased yield response to up to 500
Ib/ha N Optimum rates for raman Iku 187 were from
300375 Ib/ha N

PERU

112 Carmen, M L 1968 Yield of Rice as Affected by
Fertiizer Rates Soil and Meteorological Factors Diss Abstr
B 29(4) 1226 (kng) (lowa State Univ , Ames)

Response of rice to N, P, and K under different soil and
weather conditions was determmned from 38 expenments
carried out 1n Peru under flooded conditions during 1964
1965, and 1966 A double cube composite design with one
additional check plot/replication was used 1n all expenments
The response of rice was determined by analysis of var ance
and multiple regression analysis Regression models, including

soil and temperature variates, were fitted to the yield data
Response to applied N was greater at low soil N, high soil P,
and high pH The response to P was greater at low level of soil
N and P, respectively Response to apphed K was not
significant NP, NK, and PK interactions in general were
nonsignificant  The increase n one additional °C over the
mean minimum temperature appears to have a greater positive
effect on yield early in the growwmng season, at heading time,
and at the end of the growing season Maximum temperature
had a similar effect with the difference that the increase of one
additional °C over the mean had positive effect on yield only
at the beginning and end of the growing season (FA 2 283)

113 Contreras, M P 1968 Good [Fertilizers m Rice
Cultivation Arroz (Peru) 2(11) 278 (Sp)

SURINAM

i14 Ahmad, N 1969 Growmng Rice m Three Canbbean
Countries Canbbean Farming 1(4) 6 7 (Eng)

Rice growing in Sunnam, Guyana (both exporters of rice),
and Trimdad (an importer of nce) are discussed from the
viewpoints of varieties best suited, water control, diseases and
pests, use of fertilizers and storage, processing and marketing
No specific recommendations are made

115 Raktoe, B L, Federer W T 1965 Statistical Analysis
of Fertiizer Response for Rice Yields m Nickerie Surinam-—I
Sunnaamse Landbouw [3(5) 218 21 (Neth)

Ten simple (non rephcated) fertthzer tnals with rice were
laid down on farmers’ fields in the rice district of northwestern
Surinam 1n 1957, the treatments were no fertihzer, 150 kg
ammonium suhate/ha, 250 kg renophosphate/ha, and both
fertihizers together The mean paddy yields were 3 80, 4 14,
416, and 4 17 tons/ha, respectively, a statistical analysis of
the combined results showed that increases over the yield of
plots without fertilizer are significant Evidently only N or P
fertilizer needs to be applied, for the moment application of
150 kg ammonium sulfate/ha 1s the more profitable measure
(Trop Abstr 21 791)

ASIA

AUSTRALIA

116 Allen, G H 1969 Rice, Queensland’s New Industry Qd
Agr J 95(6) 358 65 (Eng)

Durning 1967 68 a small nce industry was established in the
Burdekin River region of Queensland, Australia Expenments
with rice in this region started 1n 1951 Varieties were tested in
the wet and dry season Bluebonnet was selected for initial
commeictal production duning the wet and dry seuson It
responded well to fertilizer, possessed a regular and suitable
growth pittern, showed less lodging than other varieties, and
produced a nmulled rice favored by the commercial market
Commercnl production of Bluebonnet varied between S and
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69 tonsfha Studies with different rates of N showed that
yields increased with higher rates of N up to 90 kg/ha, but
indicated that 90 kg/ha may be adequate One new varnety,
SML, praduced 6 5 tons/ha at 90 kg/ha and did not respond to
higher applications of N Studies are continued to test other
recogmzed vaneties, such as Belle Patna, IR 5, and IR 8
(Trop Abstr 25 569)

117 Boerema, E B 1966 New Fertilizers for Rice Agr Gaz
N S W 77967 (Eng) (Kimberley Res Sta Kununurra, W
Australia)

Both anhydrous and aqua N5 are good N sources for rice
but their application 1s cumbersome, an extra operation betng
unavordable (SF 29 3564)



118 Boerema, E B 1970 Nitrogen for Rice in New South
Wales Agr Gaz N S W 81(2) 726 (Eng)

Plowing of a legume pasture is possibly the best way of
supplying N to the soil for the rice crop However, due to the
denitnfication process under waterlogged conditions much of
the N may be lost again N losses can be reduced by late
plowing or sod seeding, early flooding, allowing only for a
short period between fertilizer application and 1rnigation, and
aenal sowing Anhydrous ammonia has been found to be
released over a much longer period than ammonium sulfate
Armonium sulfate has the disadvantage of high losses duning
irngations  Urea 1n contact with seed may result in a poor
seedling emergence Promusing results have been obtained with
isobutyl diuren, a nevs fertilizer containing 324 N Chemcals
that inhibit the nitnfication n dry sot's have given very good
results in trials (Trop Abstr 25 2070)

119 Boerema, E B 1965 Response of Rice to Nitrogen and
Phosphorus Agr Gaz N S W 76(8) 461 65 (Lng)

Twelve factoril N x P fertilizer trials were conducted 1n
1961 62 and 1962 63 on new nce farms in two Irrigation
districts of New South Wales The soils were various types of
clays and clay loams, varieties planted were Calrose and
Caloro, the most extensively used varieties in the area The
weather was normal in both seasons average commercial rice
yields n the region amounted to 67 tons/ha Though
significant responses to N fertilizer were obtamed in 1 trals,
they were usuilly not large yields increased with ammonium
sulfate dosages up to 450 kg/ha on the poorer soils wl ereas
on the richer soils maximum yields were attained with 225 kg
fertihizer/ha Responses to P fertilizer were significant in only
two trals, in one of these where the land had previously been
under pasture, superphosphate at a rate of 225 kg/ha
depressed the yield It 1s concluded that the new farms require
only N fertilizer (Trop Abstr 21 294)

120 Boeremy, L. B McDonidd J D 1965 Fertilizer
Requirements of Rice on the Munumbidgee Irngation Area of
New South Wales The Importance of the Rice Pasture
Rotation Exp Agr 1 1121 (Eng)(Agr Res Sti, Yanko N
S W

N was the most important, and usually the only nutrient
necessary for lugh rice yields m the South Western Riverina
Incluston of a legume pasture phise 1n the rotation was a very
effective means of improving the N status of the soil, but small
additions of irtificial feruhzer at sowing might be needed for
maximum yields Addition of P was rarely necessiry except on
a few 1solnted virgin soils where pastures were included in the
rotation, nmple PO, for the rice crop was usually present asa
residue from pasture topdressing X ind trace elements did not
improve rice yields in this wrea (SE 28 2751)

121 Klemmig, C R, Nobel, J C 1969 Compctition Betwecen
Rice and Barnyard Grass (F chinochloa) 2 The Response to
Nitrogen Phosphorus, and Sulfur in Pots Aust J Exp Agr
Anim Husb 9(36) 105 12 (Lng)

The results are presented of four glasshouse experiments
conducted at Demihiquin, New South Wales, investigating the
competition between the Japonica nce variety Early Caloro
and Ec unochloa spp grown on Riverina clay A study of the
response to N, P, and S showed that tillenng of Lclmochloa

spp was favored as level of nutrient supply increased
Echimochloa spp severely depressed tillering and yield of rice
Delayed application of N did not result in any increase 1n rnice
yield when competing with Echimochloa spp In the absence of
Eclinochloa competition, tillering, and gramm yield of rice
responded to N and P, but there was no significant yield
response to S (Trop Abstr 24 2200)

122 Klemmig, C R, Nobel J C 1967 The Influence of
Flowering Time N trogen Supply, and Plant Density on Rice
Yield . the Southern Riwveria of New South Wales Aust J
Exp Agr Amm Husb 7(28) 46571 (Ing)

In two field experiments mn New South Wales time of
flowering was closely related to grain yield of three japonica
nce varieties Later sowing and mcreasing N supply delayed
flowering For any sowmg time and N level Lly Caloro
flowered first followed by Calrose wnd then Caloro 1f Heavy
seedling density also delayed the onset of anthesis in Ciloro 11
at each level of N apphed Total spihelet production ind total
dry matter yield increased with increising N supply The
percentage of grain filled spikelets was a myjor determinant of
yield, values ranged from 3% to 83% and percentage decreased
as flowenng was delayed There was no clear relation between
temperature during flowering and low yields (Trop Abstr
23 703)

123 Strickland, R W 1968 The Fffect of Dramage on
Physwological Disorders of Rice Grown on the Sub Coastal
Plams of the Adelaide River, N T Aust 1 Ixp Agr Amm
Husb 8(31) 21222 (Eng) (CSIRO, Div Land Res, Darwin)

Rice grown under continuous flooding on the heavy clay
soils of the sub coastal plains of the Adelaide River, N T,
suffers from leaf chlorosts, premature leaf senescence, root rot,
lodging and low yields The effect of periodic drainage on the
observed symptoms, of level of plant N, and carbohydrate
fractions Fe, Mn, and P, and on soil Lh, pH, Fe, Mn, and N
was investigated for two varieties under two drainage regtmes,
compared with continuously flooded rice Draimng the rice
twice between the start of flooding and ear mtiation
prevented severe soil reduction and the onset of the
symptoms Yellowing and premature leaf senescence, which
started 4 weeks after flooding were assoviated with ferrous Fe
toxicity 1 the plants, and 1t 1s highly probable that sulfide
toxicitv from about the time of ear imitiation onwards also
contributed to root rot, lodging, and low yields (I'CA 22 247)

124 Stnckland, R W 1969 [Fluctuations m Available
Muneral Nitrogen i a Flooded Rice Soil on the Sub Coastal
Plams of the Adelaide Rwver N T Aust J Lxp Agr Amim
Husb 9(40) 53240 (kng)

In the Northern Terntory, sol from the 075 «m and
75 30 cm layers of N fertilized and unferthzed cropped and
fallow plots was sampled 1t 2 weekly mntervals during growth
of rice The so1l was extracted with sodium cetate acetic 1cid
(p!l 4 8) Nitnte N levels fell from 0 4 ppm belore flooding to
fess thain O 1 ppm after flooding Ammonium N reiched peak
mean levels of 64 and 62 kg/h1n the surtice 30 cm of the soil
in fertiized and unfertibzed plots, respectively 8 weeks after
flooding Nitrate N in the surface 30 cm of soil reached peak
lesels of 45 and 11 kg/ha 2 weeks before flooding and 31 and
28 kg/ha 8 weeks after flooding i fertiized and unfertihzed
plots, respectively (Trop Abstr 25 1552)
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BRITISH SOLOMON ISLANDS

125 Department of Agnculture, British Solomon Islands Rice
Reports Honiara, v p (Eng)

Semi annual reports on
experiments

nnce crops and fertihzer

BURMA

126 Thant, M, Khin, A 1968 Relanwe Efficiency of
Phosphatic Fertiizers on Paddy Umon Burma J Life Sct
113 (Lng)

Triammonium phosphate was 33% and bone meal 19%
more efficient than superphosphate for iice cultivation on soil
nich in N Famywrd manure and rock phosphate were less
etficient thn superphosphate, but much cheaper

127 Thant M, Win K 1968 Deternunation of Available
Phosphorus in Paddy Growing Soils of Burma Unmion Burma J
Life Sct 1(1) 4 11 (Eng) (Agr Res Inst, Gyogon)

Avalable P was determined in 124 Burmese paddy soil
samples compinng results uaing Fried and Deans 4 value
method and five soil extraction methods The A value method
was modifieu to give consistent results with paddy, including
harvest of plants after 6 weeks to ehminate interference from
P in the seeds, nd application of the radioactive fertilizer in
holes it 2 um intervals in the soil followed by stirnng, to
msu e even application Rates of 40 and 80 1b 32P,0s5/acre
give 1dentical results so 40 Ib/acre was used The pH of soil
samples wis 4 9 Lxtractints were (1) 0 03V NHgF + 0025V
HCI 1s the extractant in the ratio of 17 soil extractant (2)
003N NH4F + 01N HCI ratio of 1 7 (3) 0602V H,804
buffered with (NH4),S04 to pH 3, ratio of 1 20, (4) 05N
NaHCOs;, ratio of 1 20, and (5) 0 03N NH4F + 0 03NV H,S04,
ratio of 1 7 Method (4) gave results comparable to the A
value method on all the soil samples With soil samples from
some experiments conducted in 1964 on the effect of urea on
paddy, 13 samples were found wiuich had the same pH,
amount of orginic matte , and exchangeable K If method 74)
was used to determine avalable P on these samples, a
correspondence significant to the 1% level was found between
P and the yields recorded for these samples in 1964, further
indicating that this method of determining the available P 1s
efficient for paddy soils (CA 70 95768p)

128 Thant, V. M 1968 forms of Phosphate and Thewr
Distribution Throughout the Soil Profiles Under Rice m
Burma Pochvovedenie No 10, 73 81 (Russ ) (Univ Druzhby
Nar im Luriumby, Moscow, USSR)

The results are reported of a comparative profile study of
the forms of phosphate in three types of soil under rice The
method of Chang and Jackson was used for fractionation of
the phosphates In modifications, shaking time with 0IN
NaOH for extraction ot Fe phosphates and occluded Al Fe
phosphates was reduced from 17 to 4 hours with subsequent
digestion lasting 17 hours In the colonmetric determnation
of total P the mterference of Fe3' was elimmnated by
reduction with a few drops of 2 5% SnCl, in 10% HCl The
soils have a total P concentration of 15 0 164 mg P,05/100 g
The content of orgamic P 1s 1 33263 mg P,05/100 g The
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ratio of CaP/(AIP + FeP) 1s highest in compact soils and lowest
mn paleo alluvial ones with a laterite horizon Among the
occluded phosphates the reduced solution formations
predominate in all three soils (CA 70 46438x)

129 Thant, V. M 1968 Use of Phosphorus 32 for the
Determuiation of Avalable Phosphorus m the Rice Soils of
Burma Agokhimiya No 9,705 (Russ ) (Univ Druzhby Nar
im Lumumby, Moscow, USSR)

A good correlation was found between the yield of rice and
the amount of available P n the soil P containing fertihzers
were usually fixed n the arable stratum In order to achieve
reliable results, the green matter of rice should be harvested
within 6 weeks after planting rice seedlings (CA 70 10664d)

130 Win K 1968 Placement of Phosphate Fertilizer in Rice
Cultvation Vie Milieu Ser C 1(2) 109 13 (Eng)

Two phosphate fertilizer placement experiments on rice
using P32 were conducted 1n Gyogon and Mandalay under the
IAEA program to determune the best method of fertihzer
application in rice cultivation The results indicate the highest
amount of fertilizer P was taken up by rice plants when the
fertiizer was applied broadcast and hoed in afterwards It 1s
important to hoe n the fert:izer when water 1n the field
cannot be completely drained out Rice plants took up less
fertihizer P when 1t was placed at 10 cm and 20 cm depths in
localized points

131 Win K, Ky, T, Hmun, T 1969 Changes of pH n
Gyogen Paddy Soils Under Waterlogged Condition Umon
Burma J Life Sc 2(1) 1115 (Eng) (Agr Res Inst,
Rangoon)

Changes f pH value occur when a soil 1s kept under
waterlogged conditions A study of the pH values of nce
paddy soil was made for 3 consecutive years, showing a steady
nse of pH from 426498 to 545626 The pH values
mcreased with duration of submergence and reached peak
values after 120 days, they declined agamn on nonsubmergence
It 1s believed that the reduction of Fe(Ill) to Fe(ll) 1s greatly
responsible for the increase of pH by 18 units in Gyogon
paddy soil during submeigence Tlus indicates that a pH value
of 18 units should be added to the observed pH value when
pH determination 1s conducted for rce growing acid soil
having low organic matter content This value can then be used
to calculate the amount of lime needed to lime soil to raise soil
pH (CA 73 3044k)

CAMBODIA

132 Yasuo, M 1966 Water Supply, Sod and Soil
Productivity i Cambodia The Center for Southeast Asian
Studies, Kyoto Univ Sympostum Series, No 3,93 105 (Eng)

Rice yields in Cambodia were found on an average to
increase by 91 kg/ha for every 100 mm increase in annual
rainfall, they also increase with the amount of irrigation water
available and, consequently, with the degree of reduction of
the soil Though the mrnigation water generally 1s poor 1n
nutrients, niost rice fields appear to need only N fertilizer
whereas dryland crops require NPK fertihzers Twc thirds of
the 2 3 million ha of nice fields are on sandy alluwal sotls, most



of the remainder on clayey alluvial soils, a small area 1s found
on valley floor soils, while floating rice 1s grown on
peniodically inundated soils of the Mekong Valley Chemical
and muneralogical analyses and pot tnals indicated that the
most fertile types are the mundated alluvial sols, and the red
and black residual plateau soils which are used for dryland
crops (Trop Abstr 22 1324)

CEYLON

133 Al Abbas, A H, Sinwardene, P P G L, Weerasekara,
D A, Nagarajah, S 1967 Isotopic Exchange and Availability
Studies of Inorganic Soi Phosphorus Fractions on Some Rice
Soils of Ceylon lsotop Plant Nutt, Physiol , Proc Symp
Vienna, 1966, 13 25 (Eng) (Int At Lnergy Agency, Vienna)

Eight nice soils of varying pH (4 4 8 4) and free Fe content
were selected for this study Fractionation of soil P
compounds, 3?P equilibration studies, A values 1sotopically
exchangeable P (L values) of sous and thewr inorganic P
fracttons were determmed Two methods of determining
availavle P, namely the Olsen NallCO3; and the Al Abbas and
Barber NaOH Na,C,04, were also tried on these soils The
Fe P fraction was the domunant inorganic P fraction 1n all soils
up to a pH of 67 This was followed by the Ca P fraction
which, however, dommated above this pH The Al P fraction
was the least dommant fraction All soils were equilibrated
with carrier free 2P for 96 hours to determine isotopic
exchange properties of the soil morganic fractions The total
remaining  activities ind spectfic activities ranked i the
following order Total activity, Fe P > AIP > CaP Specific
activity, Al P > Fe P> Ca P A values of the soils and E values
of the AIP and Fe P followed similar trends showing good
correlation NaOH Na,C,0, extracted correlated highly with
Avalues, and Evalues of AIP and FeP fractions (CA
67 116196f)

134 Kathirgamathaiyah, S, Thenabadu, M W, Al Abbas, A
H 1968 Unilization of Nitrogen and Phosphorus by Rice as
Affected by Form and Time of Application of Fertilizer
Mitrogen Using N'S and P3? Trop Agncst 124 113 (Eng)
(Cent Agr Res Inst, Perideniya)

Late N application as (NH4)2S04 or urea increased plant
height more than early application Irrespective of source, N
broadcast 2 weeks before primordial inttiation was used more
efficiently than when apphed at planting Efficiency of N
absorption was in the order urea > (NH,),SO, >NH4NO, >
NaNO; Effictency of P usage from superphosphate was
highest when urea was given 2 weeks before primordial
mmtiation Increased uptake of Nand P n the presence of urea
was not reflected 1n significant grain yteld increases (SF
33 4841)

135 Nagarajah, S, Al Abbas, A H 1965 Co-ordinated
Contract Program on the Application of Isotopes and
Radwation 1 Rice Cultwation m Ceylon Trop Agricst
121(12) 123 (Eng)

Field expeniments with lowland rice, conducted at two
places 1n Ceylon in 1964 65, showed that at both locations 60
kg N/ha applied in a single dose 2 weeks before flower
primordial imtiaticn (about 4% weeks after transplanting)

resulted 1n the lughest uptake of fertihizer N by the rice plants
There was little advantage in splitting the N into several
applications An effect of the timing of N on the uptake of
fertilizer P,O5 was observed 1n one tnial It 1s concluded that
as far as fertilizer uptake 1s concerned the most efficient time
of N application s half way between transplanting and 2
weeks before prmordial mtation (16 days after
transplanting) at one location, and 2 weeks before primordial
tiation (30 days after transplanting) at the other location
(trop Abstr 22 893)

136 Nagarajah, S, Al Abbas, A H 1965 Nitrogen and
Phosphorus Fertilizer Placement Studies on Rice Using N'5
and P3% Trop Agnest 121(34) 89 103 (publ 1967) (Eng)

In a fertiizer tnal with rice conducted in Ceylon, 60 kg
N