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FOREWORD
 

Nutrition of Rice is the second in a series of bibliographies being prepared on 
basic food crops Nutrition ofMaize was published in mid 1971 and Nutrition of 
Wheat is under preparation The bibliographies are being prepared at the request 
and with the financial support of the Agency for International Development A 
basic goal is 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 facilities are limited or absent 

Nutrition of Rice contains many of the most important articles written on the 
subject in the past 5 years The short abstract included with each title should enable 
the researcher to decide whether the article is relevant to hib interests All 
references in this bibliography were selected from primary or secondary sources in 
the Technical Library of the NFDC The complete text of most articles is on file in 
the NFDC Technical Library 

The bibliography itself is arranged into sections according to geographic regions 
suggested by the JWorldmark EncyclopediaofNations 3rd ed (Harper &Row, New 
York, 1967) Witin sections, abstracts are arranged alphabetically by country in 
which the work was done or, if unknown, the country in which the work was 
published 

Nutrition of Rice would not have been possible without the cooperation and 
assistance of many individuals and organizations Several institutions were 
particularly helpful in furnishing information and in permitting use of abstracts 
from their publications They and their identifying notations are 

1 The Commonwealth Agricultural Bureaux (Publishers of Soils &Fertlhzers, 
shown as SF, and Field Cop Abstracts, shown as FCA) 

2 Chemical Abstracts Service (shown as CA) 
3 Royal Tropical Institute, Amsterdam (shown as Trop Abst) 
4 Dissertation Abstracts lnteraitional (shown as Diss Abstr) 

Other abstracts were taken from TVA's FertihzerAbstracts (shown as FA) 
Most of the title entiies (without abstracts) were taken from the International 

Rice Research Institute's (Los Banos, Philppmes) Bibhography on Rice Research 
and supplements Also, special appreciation is in order to AID for the financial 
support that helped insure the success of this project 
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AFRICA
 

GHANA 	 calculated, and methods are discussed of assessing the 
profitability of fertilizer applications at various price levels of 

1 Halm, A T 1969 The Effect of Soil Submergence the product (Trop Abstr 22 1993) 
Duration on Rice Grown in a ForestZone Sandy Loam Ghana 
J Agr Sci 2 25 9 (Eng ) (Soil Res Inst , Kumasi) 5 Roche P, Dufournet R Rabetzano A 1964 Problems 

The soil was submerged for periods of l0 30 days Duration 	 Relating to the Use of Mineral Fertilizerson the Highlanidsof 
Madagascar Provincc of Tananarive Agron I rop 19 285 317of submergence markedly affected yelds of two varieties of 

upland and lowland rice and had a significant effect on the (Fr ) (Inst Rech Agron Trop ) 
NPK contents of tissues, qubmergence for 20 and 30 days The rates recommended per ha for rice are 30 kg N, 50 kg 

yield, and NPK P2 0 5 , and 45 kg K2 0 annually for organic hydromorphi soilspioduced the highest stem weight, grain 
content in the upland variety (Mdendii) and lowland variety (C or gley peats and 30 kg N, 62 5 kg P2 05 , 30 kg K20, for the 

alluvial soils (spotted soils), with21), respectively (SF 32 4017) 	 fir t year on hydromorphic 
25 kg P2Os instead of 62 5 kg the following years (SF 

2 Halm A T 1967 Effect of Water Regmie on the Growth 27 3790) 
and Chemical Composition of Tivo Rice Varieties Trop Agr 

6 Velly, J 1969 Effect of Various Depths of Placement of44(1) 33 7 (Eng) 
plants of the upland rice variety Saka and of the Nitrogen on the Uptake of Nitrogen and Phosphorusby Rice,In Ghdna 

swamp variety D 52 37 were grown in pots filled with a clay Studied by the Use of the IsotopesN'5 andp 32 Agron Trop 

loam soil from a rice field Water regimes compared were soil 24(10) 901 5 (Fr ) 
held at field capacity, saturated and submerged to a depth of In Madagascar the effect of placement at different depths 

8 cm Aerl parts of the plants were harvested at panicle 	 of ammonium sulfate on the uptake of N md P by irrigated 

emergence In both varieties, dry matter production decreased rice wis studied Superphosphate was applied on the surface at 

in the order submerged-saturated-dry, the difference transplanting The trial indicated that wherever possible 

between the two first treatments was small P contents ammonmum sulfate can be applied best at a depth of at least 5 
10 cm Uptake of P was not affected bydecreased and N and K contents increased in the same order cm, and possibly 

Consequently N and K uptake was but little affected by the placement of ammonium sulfate, however, deep placement of 

water regime, whereas P uptake was significantly lower under N appears to give the best P absorption (Trop Abstr 

dry conditions than under saturated or submerged conditions 25 2357) 
(Trop Abstr 22 661) 

7 Velly, J 1967 Influence of Placement of Nitrogen and 
Phosphorus in a Rice Fieldon TheirAbsorption, Studied with 

MADAGASCAR the Aid of the "N and 32p Isotopes Agron Trop 
22(4) 364 76 (Fr) 

3 Celton, J Velly, J 1966 Influence of Fertilizing the Plots of flooded rice in Madagascar at transplanting received 

Nursey and the Rice Field on the Paddy Yield of the Rice 60 kg K20 60 kg P2 05 , and 60 kg N/ha, the N and P 

Field Agion Trop 21(10) Ii11 117 (Fr) fertilizers being applied in various ways Labeled N and P 

Experiments conducted near Tananarive, Madagascar, in 2 fertilizers were used on part of each plot An analysis of 

successive years showed that NPK fertilizing of rice nurcries growth factors yields, and uptakt. of N and P from the 

resulted in vigorous seedlings with a dry weight considerably fertilizers indicated that incorporation of fertilizers into the 

higher than that of plants from nonfertIlized sced beds top 5 cm of the soil was more effective than surface 

Fertilizing of the nursery, however, influenced neither the application, md that application to the rows was more 

number of fertile tillers nor the yield of the crop which are effective than broadcasting Mixing the fertilhiers before their 

both determined by the fertility of the field Ferilizing tl e application increised uptake of P from P fertilizer reduced 

field with NPK gave significant increase of both tillering and uptake of N from N fertilizer and had but little effect on grain 

yield (Trop Abstr 22 889) yield (Trop Abstr 22 1995) 

4 Chabrolin, R 1967 Use of Fertilizers ii Rice Fields of 	 8 Velly, J 1969 Piospects of Improvements in Intensive 
Rice Culture in 4!adagascm Agron Trop 24(8) 670 72 (Fr)Madagascar Agron Trop 22(4) 387 405 (Fr) 

The fertility of most rice soils in Madagascar is rather low For most of the ricc fields of this aiea 200 400 kg of 

Though fertilizers are expensive, a series of trials have shown P2 0 5 /h1a was sufficient to eliminate the serious prevalent P 

that their application can be remunerative Recommendations deficiency K deficiencies were *nuch less serious and frequent 

issued for each region so far ar, based on moderate doses than P deficiencies Once the P md K deficiencies were 

Research is now directed towards the realization of the full corrected, it was possible to tike idvimtige of high 

potential of the soils through the application of more massive applications of N (chic fly when using high responsive varieties 

doses "Ihi, requires a basal dressing with P, if necessary from Taiwan) and obtain yields of 6000 000 kg/ha It was 

with Ca and/or Mg, and in some cases of minor concluded that, with a good initial apphcation of P, 'Ind in acombined 
nutrient elements, and annual applications of N and K few cases, K, a subsequent annual dressing of about 120 150 

been kg N, 60 80 kg of P 2 05, and 90 120 kg of K20/ha, wouldNutrient requirements for such a program have 
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make possible consistent high yields of nce in the z'lateau ara 
of Madagascar In the mair -ice growing areas of Madagiscar, 
on very different tpes of soid (ranging from peat to sandy
soils) and from about 1000 ft to sea leel the only deficiency 
was P, which could be cureu by 200 300 kg of P205 fla In all 
1," aces very good yi~dq (6000 7000 lb/acre) %ere obtained 

Several experiments in /olving two crops of rice a year, and 
sometimes three, were undertaken, which indicate that 
multiple cropping may be feasible in some areas 

9 Velly, J 1970 Use of Potash fertilizers itPice Fields 
Agron Trop 25(l) 1327 (Fr ) (Inst Rech Agron Trop ,
Univ Paris) 

Trials were carried out from 1961 to 1968 to show what 
happcns in the rice fields ti Madagascar with different types of 
fertilizing and the following various types of soils mahitsy, 
hydromorphic soil, temporarily completely waterlogged
(spotted hunu, soils) -imbitobe spotted Lily hydromorphic 
alluvium (ch'iricteristiL of the rice fields on the High Plateau) 
ivoloina mineral hydromorphi. deep gley soil The first 
experiments with low NPK rates showed good iesponse to 
potash but when the rites of N and 1'205 were high th,. K 
response w is low or nonexistent N ind P allow a better use of 
the inorg inic or org'inic reserves of K in thc soil until the K 
content of the sir iwwas < 1/ only then %%asa yield decrease 
found (after 2 oi 3 yeirs) It does not appear possible to 
pradhce potish basil dressing in rice fields (In contrast to 
P2 05 ) 'lite potash reservcs of soils can be exhausted very 
rapidly so itis necess iry to man ige to make up rapidly wholly 
or partly for the removal of potash front the plant in taking
into account ihlc iiount lost by leaching and provided 
annually by the soil Rile str iw in inuring makes up for the 
removed element to a great extent But where the straw is 
removed a good crop currintly depletes as much as 150 200 kg
K:O/ha (CA 73 97961m) 

10 Velly J Latrille L 1967 Effect of TimeoCApphcaton 
and Nitiogen Rate on the Lfficiency of Nitrogen and 
Phosphorus in Rice Fteldv Agron Trop 22 351 63 (Fr) (Inst 
Rech Agron ) 

On the hydromorphiLc soil containing 4 62% organic C, 
,
046 11 tot il N, ind 29 6 ppm ,vailible P2Os (Biay No 2) in 

the 0 20 cm layer N incre ised tillering and e'ir number in rice 
pltnts and riot sinificintly decreased ear weight and 
thousand gim wright Yields cf grain and straw increased 
with mncreismn. inmounts of N, mrespe tive of time of 
appl[iation, I kg N applied (tip to 120 kg) producing 1604kg
dry ti itter Split N Ipplications 'Iffected N but not P 
nutrition Ilighest N upt ike occurred when N was given in a 
single apph ituon 2 weeks before ear formation (SF 30 3811 ) 

MAURITIUS 

11 Chaudhry, M S 1969 Riue Ct'dtwaton Rev Agr SuLr 
lie M urnce 481 1)27 18 (1r ) 

The following 1 isic aspects of future rice production in 
Mauritmus are discussed (I) climatic conditions and kind of 
soil, (2) variety selection, and (3) systtm of rice growing,
dealing with the various problems of both transplhnted and 
direct sown crops Water mian igement, maturing, and 
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fertilizing, 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 Fertilizersin Growing Rice In 
Mozambique Gaz Agr , 20(229) 162 63 (Port ) 

The lack of response of fertilizer applications to the local 
varieties in Mozambique led formerly to the conclusion that 
the rice fields were supplied suffiLently with plant nutrients 
from irrigation water However imported virieties such as 
Bluebonnet Rexoro, and Belle Patna responded positively to 
N and P fertilizers applied tinder the furrow Bluebonnet 
treated with a 84 126 0 fertilizer compound yielded 1006 
kg/ha more than the untreated plots showing the use of 
fertilizers to 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 vcgetative cycle will be 
preferred under the system of mechanized irrigated rice 
gro%,ing, which ha been introduced with succcss (Trop 
Abstr 24 791) 

NIGERIA 

13 Bredero, T J 1966 FertilizerResponses i Swamp Rice 
( Oryza sativa" L ) in Northern Nigeria Exp Agr 2 33 43 
(Eng ) (Rice Res Sta Badeggi via Minna) 

Irrigated rice on alluvial soils showed small increases with 
medium dressings of P and large responses to heavy dressings 
of N Responscs to N showed considerable variations between 
soil types due to different cation exchange capacities, 
resulting in Nil4 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 
r Po vaied from good (14%) at medium levels of N to 

n'oderite (9%) it moderately hligl levels nfN on basin soils,P 
recovery on levee soils was poor The utilization of r-covered 
N (75 lb paddy/ N) and P (42 lb paddy/lb P2 0,) wvas very 
good for N and fur for P (SF 29 2095) 

14 Lnyi B A C 1968 ComparativeStude. of Upland and 
Swamp Rice Varieties ( Oryza sattva I I I] Effect of 
Varying Supply of Manganese on Growth and Yield J Agr 

Sc 71(1) 15 17 (Lng) (Univ Nigelia Nsukka) 
Uplanu rie (Agbede) and swamp rice (BG 79) varieties 

grown on flooded soil and on soil maintained it 80% and 
100% moisture saturition %,ere sprayed with solutions 
containing 0 (M 0) 10 (M 1), and 20 (M 2) ppm of Mn The M 
2 treatment depressed total dry weight and dry w-ight of leaf 
lamninie, stews leaf sheaths, and root of both varieties grown 
on soil maintained at either 80% or 100% moisture saturation 
The M I treatment increased the ear weight of Agbedc grown 
on soil mamntaitd 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 the M I and M2 
treatment increased ear dry weight of BG 79 The ear weight
of Agbede plants receiving M 0 and M I treatment decreased 
with increasing soil moisture while that of BG 79 increased It 



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

15 Enyi, B A C 1967 7he Effect of Nitrogen and 
Phosphorus on Nutrient Uptake in Two Varieties of Rice
Nigerian J Sci 1(2) 185 203 (Eng) 

Rice cv (a) Tinkingi and (b) Black Paddy were grown in 
polythene lined excavations (4 2 x 4 2 m) filled with local soil 
and kept flooded to a depth of 5 cm, the soil was dressed with 
100 or 300 lb ammonium sulfate/acre with 80 or 240 lb 
superphosphate/acre Tile contents of K, Ca, Mn, Zn, and Mo 
were higher in 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 level 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 Effect of Nursery and Field 
Fertiltzationon the Growth and Yield ofRice Variety BG 79 
Ghana J Sci 6(i 2) 41 51 (Eng) 

The effect of NPK fertilizing in the nursery and in the field 
on the growth and yield of the rice variety BG 79, when 
transplanted at an age of 30 or 60 days, was studied in Nigeria
Fertilizing in the nursery and in the field, and early
transplanting, had a faxorable 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 fertilizing on grain yield was mainly due to an ,ncrease
in dry weight per shoot, and much less to an increase in shoots 
formed, while it only minlfested itself when the rice was also 
fertilized 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 Enyi, B A C 1965 Effect of Soil Moisture, Nitrogen,
and Phosphorus Supply on Nutrient Concentration and 
Accumulation in an Upland Rice Plant Curr Sci 
34(8) 249 51 (Eng) 

In East Nigeria rice plants of the upland variety Agbede 
were grown in pots filled Aith a poor sandy clay soil to which 
different amounts of N and P fertilizers had been vdded, half 
of tie pots in each fertilizer treatment were flooded Mean dry 
weights per mature plant were 197 g in thc nonflooded pot
and 85 g in the flooded pots Flooding, and increases in the 

doses of N and P fertilizers, increased the levels of almost all 

nutrients in 1he plants, bui on account 
of the reduction in

plant weight caused by flooding the total imount 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 
nutrients, this suggests that adverse effects on tileyield 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 Effect of Varying Phosphoruisand 
Water Supply on Growth and Yield of an Upland Rice Variety
("Oryza sativa' I ) Trop Agr 41 4753 (Eng ) (Univ
Nigena, Nsukka) 

On sandy clay soil with pii brought to 6 0 by liming,
waterlogging in pot experiments had no effect on tillering but 
increasing P supply increased tiller number Increasing the P 
supply increased total leaf number at tillering and at tileearly 

reproductive phase Waterlogged plants had greater grain
weight and grain weight as percentage of straw weight than 
diy 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 Fertilizersand 
Soil Cover on Submergcd PregcrininatedRice Seeds Emp J 
Exp Agr 32 92 6 (Eng ) (Univ Nigeria Nsukka)

In pot tests establishment viability dry weight, and 
tillering of plants were adversely affected by covering the seed 
with 4 in of soil The effect of soil cover was less when no 
fertilizer or only KCI was applied than when (NII 4)2 SO4 and 
super were applied Super had a favorable effect on early 
tillering and the effect was enhanced by N (SF 27 1785) 

20 Enyi, B A C 1964 Note on the Effect of levels of 
Potassium and Nitrogen Supply on the Growth of an Upland
Rice Variety Emp J Exp Agr 32(127) 22830 (Eng)

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 potassium 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 is not essential 
(Trop Abstr 20 30) 

21 Enyi, B A C 1964 Note on tile Effect of Split
Application of Ammomum Sulfate on the Growth and Yield 
of Rice Emp J Exp Agr 32 175 78 (Eng) (Univ Nigeria, 
Nsukka)


Plants, of swamp rice variety BG 79, receiving (NI-4 )2SO4 
in three doses, at planting, in 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 (NH4 )2 SO 4 given in two doses or one 
Applied early in the reproductive stage (NH4 )2 SO4 increased 
the height of the plant and hastened ear emergence Applied at 
the mid vegetative stage (NH 4 )2SO4 delayed the maturation 
of the plant (SF 27 3098) 

22 Enyi, B A C 1966 Nutrient Composition of Uplandand
 
Swamp Rice Varieties Ghana J Sci 6(3 4) 87 91 (Eng)

(Univ Nigeria, Nsukka)
 

In a pot trial the effects of N and P levels on the content of
 
various nutrients were studied in (a) swamp rice cv BG 79
 
grown in flooded soil and (b) upl md cv Agbede grown in soil
 
at 80% of field moisture capacity In (a) high N rates
 
increased the contents and total imounts of N, P K, Ca, Mg,
Cu, Zn, and Mo in m'ture rice plants more hilin did low N 
rates, high rates of P increased lontents ot 1), Ca,Cu, Ln and
Mo In (b) high N rates increased the ontents ot N and N1,
but decreased those of K, P Mg Mn, ( u B,-Ind Mo more than 
did low rates of N Total amounts of these nutrients per plant 
were, however increased Iligh rates of fertilizer P iicre ised 
the contents of P, Na and Ca, and Zn more than did low rates
of P In another trial the swamp cv BG 79 w is grown in pots
with (a) flooded soil, and (b) in soil it 80% of soil moisture 
capacity Contents of N and Na in (a) were higher than in (b), 
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whereas the reverse was observed for K, Mn, Cu, and Zn (FCA 
23 329) 

23 Enyi, 13A C 1965 .Soil Moisture as a FactorInfluencing 
the Degree of Response of an UplandRice Plantto Increasing 
Supply of P'itrogcn and Pnosphorus J Agr Sci 64 15 18 
(Eng) (Unv Nigeria, Nsukka) 

In rice grown on sindy cly (adjusted to pH 6) in pots kept 
in the open, shoot ind leat number, leaf area, dry weight of 
grain, md root growth were greater under dry than flooded 
conditions irrespective of the N and P supply The increase in 
shoot numbei and v irious yield components with increasing N 
supply Irom 1 5 to 4 5 g (NI14)2SO4/I I kg soil, was greater 
under dry than flooded conditions The lower efficiency of N 
under flooded condition may be associated with a greater N 
absorption in dry ,od, reduction of NO3, and loss of gaseous N 
in flooded soil, and/or impaired N absorption due to lack of 
aeration under flooding (SF 28 2754) 

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

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

REPUBLIC OF SOUTH AFRICA 

25 Wolf, E ,Visser J H , LeRoux, F H 1969 Fertilization 
of Rice in the hastern TransvaalLowveld Fert Soc S Afr J 
2 6 9 (Eng) 

Rice of the indica type has been grown under irrigation in 
the Transvaal Lowveld It has been found with P nutrition 
kept at a const mt level, that high N and high 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 , Ehemba, T 1968 Intensificationof 
Rice Production at Richard Toll (2nd Stady) Agron Trop 
23(10) 1049 53 (Fr) 

The results of trials in 1967 68 showed that for growing 
two Lrops of nce it Richard Toll Senegal by the transplanting 
method, the best varieties were D9 9 grown in the rainy 
season, followed by T'luchung Native I in the dry season, with 
direct sowing the best cv were Paugern followed by Taichung 
Native I or D 52/37 N should be arplied at 150 200 kg/ha at 
tillering in the dry se ison (FCA 22 1885) 

SIERRA LEONE 

27 Anon 1966 Rice Fertihizer Trials in SierraLeone Ann 
Rep of the W Afr Rice Res Sta 1964 65 3942 (Eng) 

In Sierra Leone, four fertilizer trials with upland rice 
showed a good response to 125 kg sulfate of ammonia (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 in yield were observed as the result 
of various times of SA application On riverain plain soils 
responses were obtained to SP and to lime, not to SA or 
K2SO 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 during 
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 in Sierra Leone 
Agri Digest, No 15 34 44 (Eng) 

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

29 Das Gupta, D K 1969 The Response ofRice Vatteties to 
Applied Nt'rogen UnderSwamp Cultivation li SierraLeone I 
Wet Season Trop Agr 46 311 23 (Eng) (Njala Univ 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 panmcle 
emergence Yield response to N and total N content differed 
with variety Depending on the maturation lleriod and rate of 
uptake and recovery of N, it was advised that the fertilizer 
should be added in two or three split dressings depending on 
variety (St 33 1539) 

30 Enyi, B A C 1969 Effect of Varying Supply of Nitrogen 
and Phosphorus on Growth and Nutrient Uptake in Upland 
and Swampy Rice Varieties Under 'Dry' Soil Conditions 
Indian J Agr Sci 3) 180 95 (Eng) (Njala Univ Coil ) 

Growth and yield of upland rice (Agbede variety) increased 
with increasing application of (NH 4)2SO 4 , whereas P had little 
or no effect, growth of swamp rice (BG 79 variety) increased 
with increasing application of CaH 4(PO4 )21-1,0, but increasing 
N increased the growth and yield only of plants that received 
high 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 oil the Incidence of Rice Blast in U A R 



Tech Bull Cereal Diseases, Res Div 11 17 43 52 (Eng) 
Some of the major factors affecting the development 

of rice blast under field conditions are the climatic situation, 
soil moisture, and soil fertility A study on the ielationship 
between N, P, and potash supply and rice 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 increased the infection significantly (Trop Abstr 
23 1389) 

32 El Nawawy, A S , Ibralim, A N , Aboul Fadl, M 1968 
Nitrogen Fixation by Calothnx 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 NaCI, Na 2 S, (NH4 )2SO 4 , KNO 3 , and 
asparagme on N fixation by Calothrix species (a blue green 
alga associated with rice cultivation) was studied N fixation 
was inhibited at 3393 5 ppm NaCI, 795 ppm Na 2S (no 
growth occurred at I >3180 ppm Na 2S), and at both 
concentrations (21 and 105 ppm) of each of the N 
compou ds, but presence of organic N in the filtrate was not 
determined 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 fertilizer added 
then, and the remainder in 3-4 weeks to avoid 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 PhosphorusSupply) Concept for 
Determining Relative Efficiencies of Some Phosphate 
Fertilizers J Soil Sci U A R 8(2) 73 86 (Eng) (Plant Nutr 
Sect Mm Agr) 

Superphosphate was superior to basic slag and rock 
phosphate as a nutrient for -,ce grown on sandy and clayey 
soils of the U A R Rice plants could obtain P -3m CaHPO4 
and basic slag Rock phosphate had very little effect on rice 
production (CA 70 114259s) 

34 Hamadi, H, El Damaty, A H, El Baradi, T A 1964 
Ammonium Sulfate FertilizerPlacement for Rice Ann Agr 
Sod 6 1015 (Eng) 

NORTH 

COSTA RICA 

37 Brown, F B 1969 Upland Rice in Latin America Int 
RiceComm Newsl 18(1) I5 (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 is equally 
striking elsewhere in Latin America 

38 Cordero, A 1967 late Application of Nitrogen on Rice 

The rige yield resulting from (NH 4 )2 SO 4 broadcast and 
disked into the soil before transplanting was greater than the 
yield from (NH 4 )2 SO4 applied on the soil surface 15 days 
after transplanting There were no significant yield differences 
due to the residual effect of different forms and imounts of P 
fertilizer (SF 29 4337) 

35 Nada, I A , Moursi, M A , Abd El Gawad, A A 1967 
Nitrogen Metabolism i Rice Plants III Effect of Nitrogen on 
the Nitrogen Metabolism in the Different Partvof Rice Planiv 
Ann Agr Sci 9(2) 273 87 (Eng) (Ain Shams Univ ,Cairo) 

The total N % in low and hgh blades and in the high and 
low parts of stems + sheaths, and the absolute amount of N in 
the blades increased with the increase in N supply to plants 
The carbohydrates associated with N in the tissues of the plant 
decreased with increase in N supply There exists a pobitive 
correlation between the amide N 17tin both the high and low 
blades and the amount of N applied to plants (CA 70 76834r) 

36 Taha, S M , Zayed, M N , Zohdy, L 1968 
Bacteriologicaland ChenicalStudies in Rice Straw Compost 
111 Effect of Ammoniacal Nitrogen Zentralbl Bakteriol, 
Parasitenk , Infektionskr, Hyg, Abt II 122(5) 5009 (Ger) 
(Soil Microbiol Unit, Nat Res Centre Dokki, Cairo) 
(Si Mrobio u N nit to airo 

The proper amounts of ammona N to add in coipostin g 
rce strav were determined Straw i glass jars was incubated 
with 0 35%, 0 7%, and I 0% N for 1 120 days at 30 600 The 
important specific groups of bacteria were determined and 
their numbers related to oven dry weight The highest rate of 
multiplication of mesophilic and thermophilic bacteria and of 
actinom cetes 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 p-rcenlge of ash, was 
most rapid at the 0 7% level The highest rate of 
decomposition took place, in all composts, during the high 

temperature stage in the early day of compostig Although 
no great change occurred in the actual amounts of N, the 
percentage of total N increased, there was a possibility of N 
fixation Despite the above, 0 3% ammonia N was 
recommended from the economic point of view (CA 
70 36105t) 

AMERICA 

of the Variety S M L Tapuripa (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 applied 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 re~ulted from application at 
100 days 

39 Cordero, A 1967 Response of Rice to Amionum 
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Sulfate in FourDifferently Soluble Camera Central American
Cooperative Prohram for the Improvement or Food Crops,
13th Meet-ng, Sat Jose, Costa R ca, Feb 28 Mar 4, 1967,
68 74 (So) 


Ammonium sulfate 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 kg/ha P was applied before seeding N was applied 6 
days after seeding Yield increased linearly with rate of N
independent of source, except with commercial (NH4 )2SO4 ,where amounts over 78 9 kg/ha diminished yield because of
increased fungus disease There were no Jignflicant differences 
in moisture in grain or protein content of grain 

DOMINICAN REPUBLIC 

40 Shu, Y P 1965 The Effect of Nitrogen and Phosphorus
oh Rice Production tn Dominican Republic J Agr Assn
China No 51 47 60 (Chin ) (Chi Natn Taiwan Univ )

Asplit plot experinent with IS NP treatments and 5 cv wascarred out in the Donuican Republc in 1964 Chianung 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 I%-23 0%, Palmyra, 7 4%-23 4%,
Fideha 15%, Rednedjah (replacing Fidelia in the second 
crop), 6 6% (FCA 20 987) 

MEXICO 

41 Anon 1968 Fertilizationof Rice in the Fuerte Valley

Circular 
 CIAS No 25, 15 pn (Sp) (Instituto Nacional deInvestigacLiones Agricolas, S A G , Centro de Investigaciones
Agricolas de Sinola) 


Highest yields, 4 9 5 tons/ha, resulted from 
 urea or
ammonium sulfate applied 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 soils deficient in 
P 

42 Jarero Z , M ,Ortega T , E 1968 Rice Fertilization in the 
Rio Fuerte Valley Agr Tec Mcx 2(8) 370 73 (Sp)Fertilization of rice in the Rio Fuerte valley of Sinaloa,
Mexico, wis more effective if carried out over a period of 70 

days, rather than at seeding, or in a 40 day period Best results
(5 tons/ha yield) were given by application of 40 kg P/ha at

secding, 80 kg N/hI aft.r 
 10 days, and 40 Kg N/ha after 70

days Nh-I 3 was superior to NO 3 as a source of N (CA

72 54199b) 


TRINIDAD 

43 Ahmad, 1-I, Whiteman, P 1 S 1969 Comparison of
Sulfate of Ammonta and Slow Release Nitrogen FertilizersforRice tinTrnttdad Agroo J 61 730 34 (Eng) (W Indies Univ,
St Augustine) 

On a River Estate loam of p1H 5 0 (CLC and exchangeable
Ca, Mg, and K-9, 4 1 1 2, and 0 05 meq/100 g, respectively)two slow release pelleted N fertilizers (EAP 3033 and EAP 
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3032) were compared with (NH,)2 SO4 as N sources for rice
(variety 'Bluebelle") All N 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 4)2 SO 4 1195 kg/ha Plants treited with (NH 4 )2SO 4 had
absorbed all of their N when they had accumulated only 50%
of their final dry weight, at the same stage plants treated with
slow release materials had absorbed only half their final N 
content (SF33 1542) 

44 Ahm'id, N 1967 Seasonal Changes and Availability of 
Phosphorustn Sivamprce Soils of North Trintdad Trop Agr 
44(1) 21 32 (Eng) 

Fluctuations in the contents of various forms of inorganic P
in the top 15 cm layer of four rice soils in the Caroni basin ofTrinidad were studied during a whole yearly cycle of flooded 
and dry conditions The two older soils investigated had lessthan 3% organic matter, two young soils contained over 5%
organic matter Iron phosphates constituted over 50% of all
inorganic P compounds in all soils Contents of Al phosphate,
alkali soluble Fe phosphate and occluded Fe and Alphosphates showed sharp maxima at various times after 
submeigence had started, the fluctuations increased with the
organic matter contents of the soils Among four extraction 
methods tested, Olsen's method gave the best estimate ofavailable P as expressed by levels of P uptake by the rice 
plants (Trop Abstr 22 655) 

UNI rED STATES 

45 Anon 1968 How to Make the Most ofNitrogen in Paddy
Word Farming 10(2) 12 13 (Eng)

Experiments conducted in Louisiana showed that the
highest rice yields were obtained when N was applied in
ammonium form and placed in the soil before sowing
Ammonium sulfate (AS), urea, resin coated AS, resin coated 
urea, placed 7 6 10 2 cm deep in the soil before sowing
produced 5600 5470, 5580, and 5510 kg/ha, whereas the
 
unfertilized control gave 3510 
 kg/ha The same fertilizerstopdressed produced 5050, 5150, 5055, and 5200 kg/ha,
respectively (Trop Abstr 24 2448) 

46 Anon 1969 TitmingandMethiodofFerthzerApplicaon 
Equally Important as Quantity Used Rice J 72(l) 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, vth the remainder 
applied prior to the reproductive stage, 55 60 days before 
harvesting To determine the optimum fertilizer amount, dataof soil tests are needed in first instance, together withinformation on date of sowing, pa t cropping systems, length
of rotation, yield potential, previous fertilizer applications,
and observations during the growing season bluebelle sown late
March should be fertilized at a rate exceeding 50% the amount
recommended by the soil test, and when sown in June the rate
should be less than 50% of the recommended amount (Trep
Abstr 24 2201) 

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



Relation to AppliedPhosphorusFertilizerandSoil Test Values 
of Three DifferentSoil Types in Texas Diss Abstr 26(1) 13 
(Eng) (Texas A & M Univ ,College Station) 

Three soil types (Beaumont clay, Bernard clay loam, and 
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 in rate of fertilizer 
application could be observed on the yield of grain and straw 
Additional appliration of 40 lo of P 1 week prior to seeding 
also failed to show any significant effect on grain and st aw 
yield of rice A lack of response of grain and straw yiel, to the 
different rates ot application of feitilizers, as shown by the 
analysis of vaiiance, further suggested the study of the olmor 
elements like Zn and Mn, submerged condition of the soii nd 
weather factors such as temperature, humidity, and raintall 
(CA 63 15494f) 

48 Broadbent, F E , Mikkelsen, D S 1968 Influence f 
Placement on Uptake of Tagged Nitrogen b) Rice Agron J 
60(6) 674 77 (Eng) (Univ California, Davis) 

The placement of two i sN tagged fertilizer sources applied 
to lowland rice was studied to determine the effects on yield 
components, fertil7er 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 yicds tnan other treatments while the 
highest yields were obtained with half the N placLd in the soil 
and the balance topdressed Ftrtili7er N in the Y leaf and total 
plant uptake showed the superiority of banding with variations 
in total N uptake varying from 26% 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 Cherian, E C , Pa,1lsen, G M , Murphy, L S 1968 
Nutrient Uptake by Lowland Rice Under Flooded and 
Nonflooded Soil Conditions Agron J 60(5) 554 57 (Eng) 
(Kansas Agr Exp Sta , Manhattan) 

Lowland rice (Oryzea sativa I ) produced more foliage 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, in rice 
foliage The responses of Fe and Cu contents of rice foliage to 
flooding varied P fertilization increased the growth of rice and 
caused similar levels of P to accumulate in the foliage under 
flooded and nonflooded conditions Superpl osphate and 
liquid ammonium polyphosphate were more effective sources 
than solid ammonium polyphosphate under flooded 
conditions, but there was little difference among sources under 
nonfloeded conditions The highest P rate (100 ppm) 
pioduced most rice growth under flooded conditions while, 
under nonflooded conditions, the medium P rate (50 ppm) 
was as effective Mn fertilizer ,ncreised the Mn content of rice 
foliage only when applied at extremely high rates (50 ppm) 
and there was little difference betwben 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, 0 D , Hill, L C , Caffey, H R , Patrick, W H , Jr, 
Peterson, F J , Wilson, E 1967 FertilizerRecommendations 
for Pice, Application Rates, Sources, Timing Methods Rice 
J 70(3) 32 3 (Eng) 

N is the most deficient nutrient element in soils planted to 
rice For most Louisiana soils, 50 100 lb of N/acre is 
recommended P aiid K fertilizers are generilly not needed on 
most alluvial soils, but on Prairie and rlatwood soils, 25 50 lb 
of phosphate and 0 50 lb of potash/acre ire recommended 
Yields from preplant or at seedng fertilizer a'nphcations have 
averaged 350 lb of dry rice/acre more than for topdress 
applications 

51 Engler, R M , Peterson, F J 1967 The Effpcts of 
Additions of Zinc and Limestone on the Vegetative 
Production of Rice Grown on Oowivley Silt loam Soil La 
Agr Exp Sta Rep Proj Dept Agron pp 216 18 

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

52 Espada, W G 1968 Changes of hIorganic Fractions of 
Phosphorus with Eqailibration Time in Flooded and Moist 
Soils and th'e Resulting PhosphorsAvoilabilhity 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 .onditions on 
three soils Tests were of 8 weeks duration Generally greater 
uptake was obtained with plants tertilized with partially 
acidulated rock, the 10% producing effects comparable to 
lugher percent of acidulation Applied phosphate was tied up 
mostly as Al P in Wooster loam soil and as Fe P in Ripley silt 
loam and Arkansas paddy soils P from rock phosphate 
remained largely as Ca P while the soluble monocalcium 
phosphate in 100% acidulation was immediately tied up 
chiefly as Al P and Fe P leaving an insignificant amount of 
phosphate as Ca P even after 16 weeks of incub iion Fe P 
predominated in the untreated soils Although there were 
differences with the various phosphates added the average 
percentage distributions of inorganIc P fractions were little 
different, whether flooded or moist incubated The 
distribution of the total inorganic fracto i%showed Fe P to 
predominate in all soils at the end of 16 weeks Fe 1)formed at 
the expense of both Ca P md Al P To some extent Al P 
formed at the expense of Ca 1' with prolonged period of 
incubation More Al P formed under moist conditions and 
more Fe P formed under flooded conditions in Wooster silt 
loam and Arkansas paddy soils These cl inges in phosphate 
fractions were not evident in Ripley soils Both 1I11O4 and 
phosphate particles reflected the equilibrium status of 
incubated soils The H3P04 potentials were significantly lower 
under moist than under flooded conditions (FA 2 379) 
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53 Evatt, N S 1968 Effect of Varying the Tine of Early 
Single Nitrogen Applications on Rice Rice 1 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 grain yields increased with amount of N 
applied from 40 to 120 lb/icre and were usually higher for 
post emergence ipplication (PA 1 726) 

54 Evatt, N S 1969 Nitrogcn Reommeniaationsfor Texas 
Rice Productions Rice J 72(4) 40 (Eng) 

The general fertilizer rite rcommnendations for the six 
major rice soil types in the Texas Gulf Coast Prairie are as 
follows Beal mont clay, 80 40 0 Lake Charles clay, 80-40 0, 
Bernard clay Lam, 80 ,0 0, Katy fine sandy loam, 60 40 20, 
Ilockley tine sindy l, am 6040 0, Edna fine sandy loam, 
60400 At least a portion of the N should be applied as near 
to seeding is possible All of the N should 'Ue applied prior to 
the reproductivc stage of growth Placement on dry soils has 
given ippio\ml itely 10% higher yields than on wet soils and 
15V( 2014 higher yield than when applied to flooded soils 

55 Lvati N S 1969 Rice Fertilizer 5tudtes Rice I 
72(7) 64 S (1 ,g ) 

Liquid inmoniuni polyphosphate (1034 0) applied at 
seeding aid is i topdre.1ig wit' a uniform 40 lb of 
phosphorL icid (P2 Os) and N rates of 40 80, or 120 lb 
adjusted with ippropri ite quantities of ammonium sulfate 
produccd cquil amounts of Bluebelle rice when compared
with like 11ounts of N ird 1) fromininmonium sulfate ind 
superphosph itti In 1t)68 no diflerenLes in rice yields were 
obtained from four urc Iinnoniui phosphates (29 29 0 
25 35 0 33 200 md 34 17 0) two nitric phosphates (20 200 
md 26 13 0) imniomnum polyphosphate, solid (15 60 0), 
suspension (12 40 0) and c i1 liqu,d (1 37 0) A slight yield 
increase rcsulted trom applying pirt of the N it jointing No 
advantage resulted from split applcation of 1P 

56 Evitt, N S 1970 Rice Pettihzer Studics Rice J 
73(7) 58 9 (Lng) 

Rice seeded early produced the hilghest yield, however, 
ex(cessive grun sterility was apparent throughout the 
season-from the middl- of July through Octobei in the Texao 
Gulf Coist are i No conclsive iclations between grain sterility 
and fertilizer managemcnt variables in the experiments were 
found 

57 Lvatt, N S 1968 Rice Pa%ture Station Repotits on Texas 
Recarch Studies Rice I ertilizet 5tidte Rice J 71 k7) 32 6 
(Lng) 

Urea ammoniun phosph ite fertilizers give rice elds equal 
to those from recommended fertili7er sources Nitric 
phosphatcs produced signific'ntly sin iller yields Results are 
also gven foi the responses of N ito Siturn, 'nd Diwn rice 
vir cies to N feitidl7er the response of Belle Patna variety to 
split ippLc itons of N and responses to time of N applcation
row width md in md Fe (SI 32 742) 

58 Faulkner M 1 1970 'otland Wlater Alanagement Rice 
J 73(6) 6 (Lag) 

Experiments weie conducled involving fertilizer application 
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methods for water planted rice and for drill planted rice The 
treatment "two way with drill" was with a fertlizer drill 
mounted on a two way disk plow The fertilizer was placed at 
approximately 4 in deep at plow depth The drilled in 
treatment resulted in the highest yields and were statistically 
significant at the 5% level In the drill seeded e)perinent, 
various rates of fertilizer were applied, both mixed and 
separate from the seed, in order to determine the effects of 
mixing fertilizer with the seed No statistical differences in 
yields occurred in the drilled portion of the experiment 

59 Hall, V L , Sims, J L , Johnston, T II 1968 Timing of 
Nitrogen Fertilizationof Rice H Cuit Elougationas a Guide 
to Optimum Tuing ofApplicationsNear idseason Agron J 
60(5) 450 53 (Eng) (Arkansas Agr Exp Sta Fayetteville) 

Field studies were conducted w th Vegold 'Nato,' and 
'Bluebonnet O rice (Oryza sativa L) in 1)63 1964 and 
1965 to detern me the optimum tin., near nudseason to apply 
N fertilizer for greatest yield Internode elongation was used as 
i guide to estimate proper morphological stage of development 
for the optimun time to apply N During the 3 years of study
all 3 vanit'cs had grain yield increases of over 1120 Kg/ha that 
could 1,. attributcd to applying nidseason N at the proper 
time ouring panicle miititmon Topdressing N it nidseason was 
found to be most effective when 50% of the plants had 
elongating internodes equal to or in excess of 12 8 mm for 
Vegold, 39 7 mha for Nato, and 32 1nun for Bloebonnet 50 
(Pait I Abstr 74) (FA 1 1638) 

60 1lolly, II Z 1967 Alidseason NitrogenApplications Rice 
J 70(8) tI11 (Lng ) 

Applic ition of N fertilizer to rice ir Arkansas ivincreaqngy 
being tined in accordance with the morphological 
development of the crop in particular with the average length 
of the first internode of the main stilk Farmers are advised to 
apply one third of the total amount of N feitilizer 15 days 
after emergence, thL second one third at a certain stage of 
internode elongation, and the third dose 10 days liter Recent 
studies Iilv indicatcd that the optimum stage at which the 
second applicition is to be made is different for each variety 
I or the time being it is advised to apply the second dose of N 
to v irmeties such as Bluebonnet 50 Nato (entury Patna 231, 
etc , when the me in internode length is about 38 mm long, 
whereas other varieties Such as Belle Patna, Bluebelle, etc, 
should ieceive it when the internode length is only 19 mm 
long (Trop Abstr 22 2440) 

61 Jennings R W 1968 The Techniques of Rice 
Fertilization Agr Nitrogen News 18(l) 16 (I ng )

Best utilization of applied N and highest yields of rice in 
Louisiana were obtained where NiI 4 + forms of N (animonium 
sulfate urei, anhydrous NI-I 3 and iqua 1 3 ) Were dpplied 
several inches deep before seeding and 'looding Topdremgn 
and shallow placement it time of seeding were both inferior to 
deep placement (PA 1 446 SF 28 2863) 

62 Keogh, J L Maples, R , Wells, J P 1968 Effects of 
Liinestc tie on Rice and Soybeanv that Follow Pasture on a 

cowle) Silt 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 
received one treatment of limestone at 0, 1, 2, 4, or 8 
tons/acre in January 1961, and crop responses were 
determined during 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 tons/acre rates, respectively The average 
yearly crop of rice was 126 9, 128 6, 130 8,131 3, and 129 3 
bu/acre with the 0, 1, 2, 4, and 8 tons/acre rates, respectvely 
Significant decreases in rice crops were obtained with 8 
ton/acre rate in 1964 and with the I ton/acie rate it 
The soil p1-I was 5 5 6 5 before the start of treatment itie 
increase in p-I ifter limestone was generally greatest about 6 
months after treatment and the increase was greater at the 
greater application rates, but the average pH in any one area 
did not exceed 70 Neghboring fields having sod pH >70 
probably receive large quantities of lime in their irrigation 
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 
exchaaigeable Ca md Mg (CA 71 122986n) 

63 Kirithivip, R Suis, J L 1970 Influence of Nitrogen on 
Rice Culbn Elongatio,i Near Aidseasoi Agron J 62 120 21 
(Eng) (Univ Kentucky, Lexington) 

In glasshouse experiments (NI-14 )2SO 4 was applied at four 
levels to "Nova 66 'rice (Oryza sativa I ) grown on a Grenada 
silt loam, and elongating internodes were mea-,ired at four 
dates near midseason The lenlth of the first elongating 
internode was greater for plants treatod with 84 and 168 kg 
N/ha than it was for plants treated with 0 or 252 kg N (SF 
33 4087) 

64 Patrick W Ii Jr , Mahapatra, I C 1968 Transformation 
and Avalabl,ty to Rice of Nitrogen and Phosphorus in 
Waterlogged Soils Advn Agron 20 323 59 (Eng) 
(Lou siana State Univ , Baton Rouge) 

Waterlogging causes changes in the Properlies of soils which 
affect the nutrition of lowland ri.e Advantage can be taken ot 
the reducing conditions of waterlogged soils to increase the 
utilizaion of N fertilizer NI4I+ sources of N are the best and 
are applied several Indhes deep in the soil before flooding so 
that there will be little danger of the N being oxidized to NO3 
(in which form it is easily lost from the soil) Although NO 3 , 

Mn3+, Fe 3+ and S04' are stable in well aerated soils, they 
become unstable vhen the 0 supply is cut off Nitrate N is 
subject to loss through denitrific ition is a result of the ability 
of facul itiv( inierobes to substitute NO 3 for 0 Mn2+ and 
Fe2 + ire produced from oxidized compounds of these 
elements under v terlogged conditions If reduction is intense 

2enough, SO4 is reduced to S2 Demtrification is probably 
the major mechnmsm by which N is lost from waterlogged 
soils Usually, lowland rice does not need er respond to 
addit ons of P0 4 

3 fertilizer In cases in which phosphate is 
needed, it can be applied to the rice crop or to crops grown im 
rotation with rice with about equal results (CA 72 89266y) 

65 Patrick W I-I Jr , Peterson F J Seaholm, J E , 
Faulkner, M D , Miears, R J 1967 Placement of Nitrogen 
Fertilizers for Rice La Agr Ixp Sta Bull 619, 19 pp 
(Eng) 

On silt loim soil, utilization of applied N was better and 
yields of lowland ri were higher with (NH 4 )2SO 4 , urea, 
anhydrous NIl 3 , or aqua NH 3 than with NaNO 3 Deep 
placement of NH4 fertilizers (6 and 10 in ) at the time of 
seeding was better than 2 in placement For NaNO 3 at 40 
lb/acre N, shallow placement was better than deep placement, 
at the 100 lb rate, placement depth had littl, effect (SF 
31 1417) 

66 Patrick, W H , Peterson, F J , Turner, F T 1968 
Nitrification Inhibitors for Lowland Rice Soil Sci 
105(2) 103 5 (Eng) (Louisiana State Univ , Baton Rouge) 

Laboratory and field experiments were conducted In whli 
the effectiveness of 2 dloro 6 (trichloromethyl) pyridine and 
2 amino 4 chloro 6 methyl pyrimidine in inhibiting 
nitrification of arimonium N and increasing the yield of 
lowland rice was evaluated 2 chloro 6 (trichloromethyl) 
pyridine was very effective in preventing the conveision of 
ammonium to nitrate in the laboratory, but was of limited 
effectiveness in increasing N utilization and rice yields unor 
field conditions 2 amino 4 chloro 6 methyl pyrinmdine did 
not materially inhibit nitrification under laboratory conditions 
and did not increase rice yields in the field (FA 1 731) 

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

With each delay in application of P fertilizer up to 4 weeks, 
rice yield was reduced drastically Rice responded to as much 
as 150 lb/acre of N and 50 lb/acre of P2 Os,response to K2 0 
was erratic (FA 1 1360) 

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

The comparison of two methods of placement of 
phosphate, on a Crowley silt loam soil, for rice preplant 3-4 in 
deep and topdre,Ing at various times after seeding was carried 
out ihere wi, no marked response to phosphate, 
consequently theie was little difference between the methods 
of applicatiou 

69 Place, G A 1969 Relation of Iron, Manganese, and 
Bicarbonati to Chlorosts of Rice Grown in CalcareousSoil 
Arkansas Agr Ecp Sta , Rep Ser No 175, 21 pp (Eng) 
(Univ Arkansas, Fayetteville) 

One field experiment and three greenhouse experiments 
(two with soil and one with nutrient culture) were conducted 
to study chiorosis of rice growing in a soil that had become 
ikaline from use of calcareous irrig tion water Fe bearing and 
icidifying compounds prevented chlorosis In calcareous soils 
by temporarily rediiczrg the soil pil iI field study 
Fe 2(SO4 ) 3 applied to supply 0, 200, or 400 kg of he/acre not 
only corrected chlorosis but also increised grim yields 
Fe 2 (SO4)3 will not always prevent or correct chlorosis, 
however becuse the chlorosis is nt lWiyS c|used by a 
calcareous soil condition It would not help chlorosis in alkali 
(Na) conditions Increasing the concenitr iton of IIO in 
nutrient culture decreased the I e toncentraton in the culture 
and in the rice plant tops (onsequently dry mat ter 
production decreased ind the plants developed chlorotic 
symptoms similar to tho.e of plants growing in the field 
Results from the other greenhouse studies showed that 
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Fe 2(SO4) 3 , H2 SO 4 , and gypsum decreased HCO 3 in the soil 
solution but did not decrease water soluble Mi Ferric citrate 
did not reduce HCO 3 , but did increase water soluble Mn The 
plants in soil treated with ferric citrate produced less dry 
matter and absorbed more Fe and Mn than the 
Fe 2(S0 4 )3 treated plants Two mechanisms are probably 
responsible for ciusing chlorosis and finally necrosis of rice 
seedlings 48 72 hours after submergence (I) the 
concentration of HCO3 is increased and interferes with Fe 
utilization, (2) the Fe/Mn ratio is critical under soil conditions 
In alkaline soils, the availability of both elements is low When 
an alkaline soil is submerged, Mn availability is increased 
through the reductive process sooner than Fe availability, 
inducing Mn toxicity or Fe deficiency (CA 73 13589f) 

70 Place G A, Sims, J L , Hall, V L 1970 Effectv of 
Nitrogen and PiosphorusFertilizationon (6rowth Yi-ld and 
Cooking Characteristicsof Rice Agron J 62 239-43 (Eng) 
(Univ Arkansas, Fayetteville) 

The experiments involved application of 0 56 kg/ha P and 
0 136 kg N (in the greenhouse) or 0 90 kg P and 90 180 kg N 
(in field trials) issuperphu.phate and (NH4 )2 SO4 Increased P 
tended to cause lodging and to decrease grain yield and 
1000 grain weight, but had no adverse effect on the cooking 
characteristics of rice, the latter was variously affected by 
increased N Incorporation of P into the soil increased straw 
weight more than broadLasting did Incre ising N increased the 
number and total weight of panicles, weight of straw, and 
plant height, whereas incieaaing P decreased plant height but 
improved other variables (SF 33 40/9) 

71 Sedberry J E Peterson, F J , Wilson, F E , Engler, R 
M 1969 The Effect of Certain Micronutrients, Sulfur, and 
Phosphoruson the Yield of Rice Rice J 72(7) 77 8 (Eng) 

Zn and S applied singly and in combination with Fe and Cu 
had the greatest effect on increasing the yields of rice The 
application of Cu resulted in a decrease in yield, both with and 
without P The data suggest that P applications may be 
responsible for the fixation or immobilization of certain micro 
and secondary nutrient elements, and that response to added P 
may be governed in part by the addition of S, Ln, Fe, and Cu 

72 Sharma, K C Krantz, B A , Brown, A L Quick, J 
1968 Interactions of Zn and P with Soil Temperatures in 
Rice Agron J 60(6) 61,2 55 (Eng) (Univ California, Davis) 

Rice (Orvza saliva) was used as a test crop in greenhouse to 
study the interactions of Zn and P with soil temperatures in a 
Corning clay loam soil A decrease in soil temperature from 
300 to 22 50 C and to 150 C gave a progressive decrease in 
dry weight The responsc to Zn decreased with increasing soil 
temperatures At 150 C , Zn appliation increased Zn 
concentrition in the roots, but there was practically no 
transloc-tion of Zn to the tops Furthermore at the lowest 
temperature the Zn concentrition in tops of plants grown with 
added Zn was even lower than the Zn concentration of plants 
without added Zn at 22 and 300 C Application of P reduced 
the Zn concentration in tops and there was no effect on Zn 
concentration in 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 PredictingNitrogen 
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Availability to Rice II Assessing Available Nitrogen in Silt 
Loams with Different Previous Year Crop History Soil Sci 
Soc Amer Proc 31(5) o76 80 (Eng) (Arkansas Agr Exp 
Sta , Stuttgart) 

Soil test methods that measure ammonium N in silt loams 
before and after incubation under waterlogged conditions were 
eviluated as predictors of N availability to Nato rice (Oryza 
sativa) grown in the greenhouse Eighteen soils for each of five 
previous year crop histories were utilized All soils were from 
crop rotations containing rice Coefficients of determination 
(r2 ) for the regression of N uptake by rice on ammonium after 
6 days incubation of soil with different crop histories were in 
the order of cotton (Gossypium hirsutun)< rice<lespedeza 
(Lespedeza stnata) < soybean (Glycine max) < reservoir 
(irrigation water storage or fish production), and ranged 
0 12 0 77 Exchangeable Ca was inversely related to N uptake 
and accounted for significant percents of variation 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 in soil after 6 
days incubation was a better si-igle 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 histories The amount in these silt loam soils 
from reservoirs (55 kg N/ha) was about half that found in 
previous studies for reservoir sons of cl1,, te ture Multiple 
regression analyses indicated that including lntial ammonium 
N together with ammonium N production luring incubation 
improved the prediction of N uptake over ammonium N 
production values alone including exchangeable Ca together 
with initial ammonium 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 
Fertilizationof Rice I Effect ofApphcations NearMidseason 
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 (I), Nt'o ill), and Bluebonnet 50 (II1) 
varieties, respectively N applied earlier than 45, 55, and 65 
days to 1,II, and III, respectively, stimulated vegetative growth 
and resulted in taller plants, greater lodging, and lower grain 
yields Significant rate x time and year x time interactions 
occurred Rates of N had little or no effect on grain yield and 
plint height at treatment dates which gaive maximum grain 
yields, but high rates applied early tended to depress grain 
yields and increase plant height and lodging (Part I1 Abstr 
59) (SF 30 3029) 

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

Drill sown rice received 40 lb N/acre at 10 15 days after 
seedling emergence plus 40, 80, or 120 lb 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 Grain yields were inversely proportional to Nitrogen Availability to Rice I Comparison of Methodv for 
R.ce from Field and 

plant height, degree of lodging, and time to maturity In Determining Available Nitrogen to 
Proc 31(5) 672 75

Saturn and Nova showed the greatest response to Reservoir Soils Soil Sci Soc Amer
general, cv 

(Eng) (Arkansas Agr Exp Sta , Stuttgart)
time of application, cv Nova 66 and Nato were intermediate in 

showed the least response (FCA Organic matter or available N in -oil before or after 
response, and cv Dawn 

incubation under waterlogged conditions each was used to 
20 2364) 

predict soil N aviilability to Nato rice (Oryza sativa) plants in 

a greenhouse experiment The 42 silt loams had muL lower 
76 Sims, J L , Johnston, T H , Henry, S E 1965 Effect of 

ind -ivailable N contents than the 19 clays (or
Rates and Tining of Nitrogen Fertilizationon Performanceof 	 organic matter 

used in the study Solution + extractableExp Sta , Rep Ser reservoir soils)Rice Varieties 1957 1962 Arkansas Agr 
ammonium N after 6 days incubation accounted for 91% of 

No 142, 45 pp (Eng) 
the variation in yield on the 19 clay (or reservoir) soils, but 

Eight rice varieties were tested, urea was applied at 75, 120 
18% on the 42 silt loams Initialaccounted for onlyand 165 lb/acre N In 1958, maximum yield with minimum 

N, ammonium N production
plant height and lodging followed application of 40 lb N at 	 ammonium N, initial nitrate 

lb at first flood ard 40 lb at second flood In during 6 days incubation and nnionium N production during
seeding, 40 

at first flood with 40 lb at second flood was 6 12 days incubation, as independent variables in a multiple
1959, 80 lb N 

the best treatment but two varieties produced more linear regression, were used to predict grain yield Little was 
generally day ammonium N 
grain under the heaviest N treatment In 1960, applying 40 lb 	 gained by incluoing nitrate N or 6 12 

N at first flood, 40 lb at second flood, and 40 lb at the booster 	 production Of the independent variables included, ammonium 

stage gave grain yields almost as high as those from heavier N 	 N production during 0 6 days incubation alone accounted for
 

the greatest percent of yield variation, but including initial
 
treatments and resulted in shorter straw and less lodging (SF 

N together with 6 day ammonium N productionammonium29 626) 
(also initial ammonium N + that produced during 6 days) 

Growth and Nutrient improved the prediction Organic matter or methods which 
77 Sims, J L, Place, G A 1968 

soil alone were poor predictors of N 
Uptake of Rice at Different Growth Stages and Nitrogen measure total N in 

Levels Agron J 60(6) 692 96 (Eng) (Arkansas Agr Exp availability to rice Organic matter accounted for 41% of the 
on clay soils and <1% on silt loams, whereasvariation in yieldSta , Fayetteville) 

Dry matter synthesis and uptake of N, P, and K in field total N accounted for 56 and <1% of the yield variation on 

the clays and silt loams, respectively (CA 68 21243a)
rice (Oryza sativa L) growing in Crowley silt loam soil 

was measured at weekly intervals throughout the growing 
79 Stansel, J W , Bollich, C N , Thysell, J R , Hall, V L 

sown 

season K as KCI and N as anhydrous ammonia were applied 
1965 The Influence of Light Intensity and Nitrogen Fertility

preplant at rates of 56 of K and 0, 123, and 157 kg/ha of N 
and 'Bluebonnet 50' varieties (cultimars), on Rice Yields Components of Yield Rice J 68(4) 34 5, 49 

'Vegold', 'Nato', 
short season, and midseason in (Eng)classed as very short season, 

Trials with rice, showed that reduction of the light intensity
maturity, were used Approimately half of the total uptake 

by means of plastic screens reduced the number of panicles per
of N and K and two thirds of the P uptake occurred after dates 

2 	 florets per panicle, and the mean 
previously established as optimum for midseason topdress N 	 m the number of full 

50, 67, and 79 days after seedling kernel weight N increased the number of full florets
applications, for example, 

per 

emergene for Vegold, Nato, and Bluebonnet 50 espectively panicle only in full daylight and increased the mean kernel 

About two thirds of the dry matter production ai.o occurred weight at light intencities 100%, 70%, and 40% of full daylight 
to 40% had no effect whenReduction of the light intensityafter these dates Consequently, the requirements for nutrient 

elements by the rice plant are great during the reproductive applied from seedling emergence to tillering, reduced tillering 

when applied from tillering to panicle differentiation, and 
stages of growth These data partially explain why topdress N 

applications at midseason (jointing stage) are more efficient reduced the number of full florets per panicle when aiplied 

near seeding for increasing grain either from panicle differentiation to heading or froni heading
than topdress application, 

and K at dates of maximum nutrient to maturity The practical conclusion was that cloudy weather 
yields Uptake of N, P 

the yields as well as N fertilizer utilization
soft dough stage) reveal a greater uptake will reduceaccumulation (near 

by Nato than Vegold or Bluebonnet 50 As an average of all especially if occurring during the later stages of crop growth 

(Trop Abstr 20 1963)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 yields, about 25 kg of additional 80 Templeton, G E , Wells, B R , Johnston T 1l 1970 

N Fertilizer Applications Closely Related to Blast at Nodes 
grain were produced for each kg of N applied Losses of N and 

71 (Lng )and Resultantlodging of Rice Rice J 73(7)
K from the plant occurred during a growth stage between the 

Additionilly N Vegetative growth nd plant height increised ind incidence 
tillering and jointing stages for each variety 

1-4 weeks of nodal blast and accompanying lodging tended to increase as 
and K content at maturity v much lower than 

N rate was increased from 0 to 120 lb/mc.re in icremen sof 30 
prior to maturity (soft dough Otige) These facts should be 

selecting samplin. dates for measuring lb/acre Ilowever, ippreciably less lodging md nodal bls, were 
considered when 

present when a three way aplit (I I I) ipplication was used 
nutrient uptake or when uptake data are used as bases for 	

The highest yieldingrather than a two way aplit (1 2 0)
fertilizer rate recommendations (FA 2 228) 

(30 30 0) showed only 14% lodging very littletreatment 

78 Sims, J L , Wells, J P , Tackett, D L 1967 Predicting nodal blast and produced 1240 lb/acre more rough rice and 
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about 900 lb/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 vegettive growth 
of the rice and a highly favorable environment for 
development of blast and other diseases 

81 Terman G L , Allen, S E 1970 Fertilizer and Soil P 
UptaAe by Paddy Rice, as Affected by Soil P l evel, Source, 
and Date ofApplication J Agr Sci 75 547 52 (Eng) 

A greenhouse pot experiment was conducted with paddy 
rice (Oryza sativa L variety Nato') grown on Mountview silt 
loam at its initial low P level and on this soil receiving preplant 
unlabeled P applications (medium ind high soil P levels) 
Labelled g.mular CSP (concentrated superphosphate) alone, a 
2/1 mixture of CSP and DCP (dicalcium phosphate) and a 1/2 
CSP DCP mixture were eviluited Dry matter yields and 
tillering creised markedly with amount of applied P on the 
low P soil md slightly on the medium P soil there was no 
response on the high 1 soil Response decreased with decrease 
in water solubility ot the ipplied Pit the low and medium soil 
P levels Total uptake of P by rice showed similar trends, 
except that uptike increased significantly with imount of P 
applied at the medium soil P level Percentages of plant P from 
the libeled fertilizer md uptake of fertilier P incre ised in all 
situations with imlount of ipplied P dLcreased with decreasc 
in witer solubility of the applied P, and decreased with 
increise in soil P level Uptike of soil P increased mirkedly 
with increase mn soil P level Soil labeling wis much less 
satisfilctory thin fertilhier libeling for eviluating the 
effectiveness of P in ditfercnt fertilizers A solution of labeled 
CSP wIs ipplcd in I second experimenm at time of 
transpl mting and 3 or 6 wccks later On the low P soil yields 
P uptake, and tillerin& increised with rate of applied P but 
decreased with liter d ite of Ipplhcation On the medium Psoil, 
yields, tillering md upt ike of P by the grain were rather 
similar among treatments Uptake of P in the foliage and 
mature siraw however increased with later dite of 
application [liese results indicite that I ite applied P is readily 
absorbed by rice but is not effective for icre ising yields 

82 Terman G L Allen, S L Lngelstad, 0 P 1970 
Responst by Padldy Rc to Rat% alid Sources of Applied 
Phosphorus Agron J 62(3) 39094 (hng) 

In pot xp.rinlcnts marked yield response by rice (variety 
"Nato ) was obtained to applied P, but laximum yields vere 
obtained at much lower rates of applied P than istrue for most 
uplald crops Response to applied P decreased with Iming of 
the soil and with increasing levels of a0id soluble soil P 
Gr.fnulir w iter soluble P sources were most effective for 
increasing tillering and yields grinul ir dailcium phosphate 
was ineffective The P In S coated concentrated 
superphospli ite was not available to a first crop of rice but 
after dcgradation of the coating becime avadlable for asecond 
crop The P in I e phosphates w is more ivailable than that in 
Al phosphates in the flooded soil 1hese phosphates "ere more 
available is tines th in as granules and in colloidil form than as 
fine crystals 

83 Vlamis, J , Williams, 1) L 1964 Iron and Manganese 
Relationv in Rice and Barley Plant Soil 20 221 31 (Eng) 
(Univ California, Berkeley) 
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Optimum growth of both plant in culture solution 
occurred when Mn concentration was 0 1and 0 2 ppm, below 
this level of Mn yields dropped iapidly for both species, at 
higher Mn concentrations barley yield fell, but rise yield was 
not significantly rduced till 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, 
respectively In the lower ranige of Mn concentration, Fe 
content of both plants fell with increasing Mn but this 
appeared to be a dilution effect With stronger Mn 
concentrations, tissue Fe leveled off Rice lemaes had about 
twice the level of Fe found in barley leaves Rice roots 
contained substantial amounts of Fe, most wis visible on the 
surface, probably as oxide The results are discussed in relation 
to tilepossible role of Mn in accounting for the poorer growth 
of rice in drined thin in submerged soils (SF 27 2960) 

84 Wallihan E F Garber M J 1968 lffect of Iron 
Nutrition on Root Top Ratio A8ron J 60(l) 41 2 (Eng) 
(California Agr Lxp Sta , Riverside) 

In a glisshouse experiment riee plants were grown in 
solution culture at three levels of Fe Plant growth and Fe 
concentation in the leaves increased and tileroot/top ratio 
decreased with increase in applied Fe (concentration not 
given) ([CA 21 1783) 

85 Wells, B R 1968 Arkansas Rice Research Timing 
Alidveason Nitrmgen Apohcationv to Rice in Arkansas Rice J 
71(7) 40 42 (Eng) 

Data consistently sl,ow that increased yields along with 
decreased plant height and percintage lodging are associated 
with delaing a portion of the fertilizer N until after internode 
elongation begins Larly season growth is assured by early 
application of apirt of the N (FA I 1339) 

86 Wells B R 1970 ProgressRepor' of FertilityStudies 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 
lb/acre increased grain yields by approximately 1600 lb/acre 
Preplant N as (N-14) 2SO 4 was applied at rates of 0, 50 100 
and 200 lb/acre just aheid of seeding Additional N at the rate 
of 108 lb/acre was applied in I three way split during the 
growing season The 100 lb/icre resulted in a signific mt grain 
yield increase and 200 lb/acre gave a further increase in grain 
yield ZnSO 4 was applied at three locations 'nd compared 
with Zn chelate at a fourth ZnSO4 significantly increased 
grain yields at only two of the sites and Zn chelate increased 
yields where it was tested Plots fertilized with S coated urea 
consistently yielded as high or higher than those fertilized with 
either urea or (NI 14)2S04 

87 Wells, B R 1969 Timing, Rate, and Source of Nitrogen 
for Rice Rice J 72(7) 88 9 (Lng) 

Tests conducted a' the Southeast Branch Lxperiment 
Stition, Rohwer Arkansas, in 1968 with Slarbonnet rice 
showed a yicld increase of approximately 600 lb/acre as a 
result of delaying the nidseason 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 lb/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 /4 

lb/acre rate of srmazine applied at flowering, provided the 
midseason N source was nitrate 

88 Wells, B R , Sims, J L 1968 6ources 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 rice Rates of 60 90, 
and 120 lb/acre of N were applied in split ippications to 
unflooded soil Hdtlf of the N was ipplied 15 dmys after 
seedling emergence just before initial flooding of the rice The 
remaining N was applied 70 days after seedling emergence All 
plots were flooded immediately after application of N 
Application of the N solution resulted in rather serious 
burning of the iice folhige The use of urea resulted in taller 
plants and higher grain yields in all 3 ye irs Thc lower yields 
and reduced vegetative growth with N solutions may have been 
caused by damage to the rice With the N solution ([A 
1 1179) 

89 Westfall, 	 D G 1969 The Lfficiency of Apphed Nitrogen
89 WicestfPocdevelopment
on Rice Produciig os Rice 1 72(7) 66 7 (Eng) 

At norm-il rates of fertilizition used by producers (80 120 
lb N/acre), the efficiency was from 33% to 34% for urea and 
ammonium sulfate N in the soil can be lost by 
denitrfication, volatiliz ition of immoni i from surface ipplied 
materiais and leaching but in rice soils most is lost through 
denitrification This can be "ivoidedin part by deep placement 
of the N below the oxidized surface layer of soil by applying 
fertilizer to dry soil mid placing the N deepcr in the soil with 
the flood water, or by mechanical incorporation in the soil 
The latter is not prictical when topdress applications are made 
to existing crops of rice, but it is more important to apply the 
N when the rice pi mt needs it than to make applications that 
may produce a greater N efficiency but lower yields 

90 Westfall, 	D G 1970 TheNitrogen Uptake and Efficiency 

of Rice Rice J 73(7) 59 60 (Eng) (Texas A & M Univ Agr 
Res Exten Center, Beaumont) 

Bluebelle variety rice growing on a Beaumont clay was 
fertilized with 60 140 lb/acre of N as 'sN enriched 
ammonium sulfate Time of application was a three way split 
of 40% prepl int 40% at tillering and 20% at panicle 
differentiation or 60% preplant nd 40% it tillering N 
efficiency varied from 61 8% at the 60 lb/acre rate to 49 2% at 
the 160 lb/acre rate but there were no significant differences 
among the 60 140 lb/acre rates Carryover N, is measured by 
1 'N in the soil was negligible and no ''N was found below 
the 18 in depth Denitrification appeared to be the major 
cause of N loss (FA 3 1649) 

91 Westfall, D G , Anderson, W B , Hodges, R J 1969 
Afitronutrients and Rice Production Rice J 72(7) 67 8 
(Lng) 

Micronutricnts may have a beneficial effect on the yield of 
rice where chlorotic seedling condition occurs Under these 
conditions it appears that Zn and Fe are definitely beneficial 
The data are too limited to make a recommendation as to 
exact rates and/or ratios of these materials to use to produce 
maximum returns 

92 Wilson E 1965 Tilleringof Rice asAffected by Tine of 
Nitrogen Application Rice J 68(7) 24, 26 (Eng) 

In Louisiana an experiment was conducted to determine, 
(I) the effect ot the time of N fertilizing on date of tiller 
development, 	 and (2) the relationship of date of tiller 

to number of tillers per plant, number of panicle
producing tillers, and yield In all three varieties used Belle 
Patna, Nato, and Bluebonnet N applied it sowing induced 
early tiller development, increased tiller productivity, and 
number of panicles at maturity Application 4 weeks after 
sowing delayed tiller inception but increased the number of 
tillers 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 Wilson, E 1969 Timing Midseason Nitrogen at 
Developmental Stages of the Rice Plant Rice J 72(7) 31 2 
(Eng) 

Maximum yields were obtained from (1) 120 lb of N 
applied at seeding and (2) a split N topdressing, one half 
preflood and onehalf first joint 
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94 Merzarl, A If , Broeshart, 11 1968 The Utilzation by 
Rice of Nitrogen fromi Ammonum Fertilizervas Affected by 
Fertthzer Placement and Microbiologcal Activity Isotope 
Studies on the Nitrogen Chain, pp 79 87, IALA, Vienna, 
Austria (Comision National de Lnergi Atomica, Buenos 
Aires) 

N balance studies with three different rice soils, using 

5 N labeled NH4 fertilizer showed that gaseous losses of N 
from the fertilizer can be as high as 60% The losses are related to 
the pH and the redox potential of the soils The placing of 
(isNl-4 )2S04, NH4 NO3 , iNI14 NO1 ,and 5N labeledurea 
at 5 cm depth resulted in higher utilmlation of the N11 4 from 
the fertilizers than placement on the surf ie, Isindicated by the 
results of a greenhouse experiment with five different rice soils 
Apparently the reduced conditions at 5 cm depth prevent the 
microbiological oxidation of Nil 4 to NO3 and subsequent 
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reduction to NO 2 and gaseous N oxides In the top few mm of 
the soil where, even under submerged conditions, a high redox 
potential is maintained, the nitrification denitrification pro 
cesses can continue normally and may result in an appreciable 
loss of gaseous N from the applied fertilizer To demonstrate the 
role of microorganisms in relation to N losses, a greenhouse 
experiment was conducted under sterile conditions The soils 
were sterilized with gamma rays (2 5 Mrad) and, in some 
treatments, then inoculated with variou. organisms (Pseudom 
onas aeruginosa Nitrosononas europea, Nitrosononasagihs 
and total flora of the soil) (1S N14 )2SO4, with an atom excess 
of 12% 15N, was applied on the surface and at 5 cm depth In 
the absence of microorganisms, the utilization of NH-4 from the 
fertilizer applied on the s-rface was higher, or identical to the 
utilization of NH4 applied at 5cm depth Evn 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 original 
microbiological flora, with nitrifying or denitrifying bacteria, 
failed to restore the no mal microbiological conditions for the 
duration of the experiment as suggested by the high redox 
potential and the absence of a placement effect of NH4 
fertilizer on the utilization of fertilizer N by the rice plants 
(FA 2 882) 

BRAZIL 

95 deMello, F A F , Haag, H P, Malavolta, E 1966 
Phosphorus Elimination by Ricc Seeds and Roots (Oryza 
sativa variety Batatais) An Esc Super Agr "Lutz Queiroz," 
Univ Sao Paulo 23 137 43 (Port ) (Esc Super Agr Luiz 
Queiroz, Piracicaba) 

Rice seeds were incubated with 32P for 12 hours, washed, 
and then germinated in flasks containing silica or silica added 
to three varieties of soil The plants were grown for 18 days 
After growth, plants, soil, and silica were treat d with a 
mixture of IIN0 3 and HC10 4 and the radioactivity was 
measured A high percentage of 3 2 p was found in soil and 
silica suggesting elimination of phosphate by rice seeds and/or 
plants (CA 68 57435d) 

96 Gargantmtni, i, Blanco, H G 1965 Absorption of 
Nutrients by Rice Crops Bragantia 24(38) 515 28 (Port) 
(Inst Agron Campinas Sao Paulo) 

Rice plants were grown in a glasshouse and sampled at 
10 day intervals It was calculated that for a yield of 4300 kg 
of grain in the husk md 39,350 kg of straw and roots/ha, the 
quantities of nutrients absorbed were 115 kg N, 18 5 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 continucLs throughout the 
growth period (FCA 20 254) 

97 Oliveira, D , Montojos J C , Igue, F 1964 Fertilizing
Untirigated Rice I Study of the Effect of Nitrogen, 
Phosphorus,and Potassium on the Characteristicsof an Early 
Variety of UnurigatedRice Bragantia 23 73 81 (Port) 

In a factorial experiment on podzolized soils, N had a 
marked effect on the vegetative development of rice plants It 
increased weight of aerial parts and number of panicles, 
decreased specific weight, and had no significant effec, 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 P2 0 5 being the optimum rate K had no 
significant effect (SF 29 616) 

98 Ohveira, D , Montojos, J C , Igue, T , Miranda, H, 
Freitas, M L 1965 Pehiminary Studies on Fertilization of 
Upland Rice 2 "CultvarPratao " Bragantia 24(33) 437-46 
(Port ) 

Fie fertilizer experiments using upland rice, variety 
"Pratao", were conducted in Sao Paulo N only affected the 
production in one place, in which the plant residues of corn 
were incorporated in the soil Under 0 08 e mg P0 4 3/100 g of 
soil, P affected the production The use of 60 kg/ha of P2 0S 
was sufficient for the higher yields The use of K was efficient 
in only one place No beneficial effect was noted with the use 
of micronutrients 

99 Penny, J M 1966 FertihationTrials Fertilizersin Soil 
and in Covered Bed Lay Arroz 20(227) 28 9 (Port) 

In experiments with various rates and combinations of N 
(as urea), P (as triple slperphosphate), and K (as KCI) applied 
to Selecao 388 rice, best results were obtained with NP at 178 
and 89 kg/ha respectively 

100 Primavesi, A M , Primavesi, A 1970 Variety 
Determined Fertilizer Effect on Rice and Soybeans
Agrochimica 24(4) 321 26 (Ger) (Inst Bodenk Bodenbiol 
Pflanzenernaehr Pflanzenbau, Bundes 1niv , Santa Maria) 

The rice cultivars Agulha and 404 were tested for response 
to four fertilizations all of which received 900 kg dolomite 
and 60 kg P.0 5 /ha, (I) no other fertilization, (2) 1 g 
CuSO 4 /kg seed and 3 kg CuSO 4 /ha (3) same as 2 with 20 Lg
FTE/kg seed, ana (4) 20 g FTE/kg seed and 3 kg CuSO 4/ha on 
the soil The yields of the different varieties showed 
significantly different responses to the fertilizations, some 
known to be suited to poor soils gave better yields without 
fertilization Recorpme'adations for fertilization should 
accordingly be not only for specific soils but for specific 
varieties of the crop (CA 73 97953f) 

101 Schmidt, N C , Gargantini, H 1966 Application of 
Nitrogen as Topdressing to a Rice Crop Bragantia 
25(5) 57 63 (Port) 

A NPK fertilizer trial with flooded rice on a clayey valley
soil, condd,ted in the State of Sao Paulo, showed responses to 
N only With 40 kg N/ha application of the whole amount at 
sowing and split applications of 8 kg/ha at sowing plus 32 
kg/ha after 30, 40, or 50 days resulted in grain yields 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 yields increased 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 
Fertilizers to Rice in the Northeast Pesquisa Agropec 
Brasileira 1 353 56 (Port) 

Results are presented of 14 factorial fertilizer trials with the 
same dryland rice variety, conducted in the coastal belt of 
northeastern Brazil Superphosphate at rates of 60 and 120 kg 
P2Oseha was applied at sowing, 60 and 120 kg N/ha as 



ammonium sulfate and 60 and 120 kg K20/ha as KCI were 
distributed in two topdressings 30 and 60 days after sowing
Responses to N were obtained in all trials responses to P in 
one trial only, responses to K were absent The Mitscherlich 
response equation derived from the combined results of the 13 
trials showing a response to N only indicated that the 
economically optimum dosage of N would be about 125 
kg/ha (Trop Abstr 22 178/) 

103 Vasconcelos, D M , Almeida, L M 1966 Chemical 
Fertilization of Rice in Northeastern Brazil Bol Tec Inst 
Pesqu Exp Agropecuar Norte No 4, 353 56 (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 )2 SO 4 , simple 
superphosphate .ontaining 20% P20 5 , and KCII in 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 rice showed that the effect of N was 
highly significant, and the effects of P and K were not The 
effect of N is expressed by the Mitscherhch equation y(tons 
rice/ha) = 2428211 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 in the swamp area of Pium 
Valley, Rio Grande do Norte, gaie 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 Sci 98(2) 85 93 (Eng) 

Studies on the effect ot Al on the growth of rice in British 
Guiana showed that (1)if nutrient cations are absent, I 2 
ppm water soluble Al will inhibit root growth More ppm 
prevent root growth ltogether and produce a brown mottling 
of the leaves, (2) with less than 1800 ppm soluble neutral salts 
in the soil, water soluble Al ions may be expected only if more 
than 60% of the silt displ iceable caticns consists of Al, (3)
under the reducing conditions in flooded rice fields, 
exchangeable Al is replaced by exchangeable ferrous Fe 
Therefore, by early and continuous flooding and the removal 
of excess salts by leaching, rice may be grown on -oils rich in 
exchangeable Al, provided they are fertile enough, (4) leaching 
with sea water may iprove acid soils by removing
exchangeable Al through displaLement and by raising the 
nutrient status (Trop Abstr 20 519) 

CHILE 

105 Pisano, V C 1968 Rice Growing in Chile Agn Digest 
14 24 7 (Eng) 

From 1948 and 1967 rlce production decreased from 
89,400 tons to 67,000 tons, and yields from 3370 kg/ha to 
2300 ' g/ha Rice varieties presentlv used in Chile have some 
less favorable properties they are not very resistant to lodging,
they have a grea& height ranging from i 5 to i 7 m, and they
have a long growing period extending over 150 diys 
Traditional fertilization with N and P showed no yield 

increase Recent experiments appear to indicate 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 Cheimtcal Methods for Determining Available 
Phosphorusin Rice Soils Bogota D h Colombia Instituto 
de Asunto iNucleares, 44 pp (Sp) 

P is one of the m~iost difficult elements to determine in soils 
in terms of available plant nutrients Six commonly used 
methods were studied inorder to determine their suitability in 
assessing available P Soil samples were taken at random from 
rice growing regions in the Departm.nts of Tolima luila, and 
Meta The P extraction methods utilized in this research were 
Bray I, Bray 11,North Carolina, Olsen, Bingham, and Truog 
'The evaluation of methods was made by using the radioactive 
isotope p3 2 and the concept of the 'A"value for available P 
This value, which Lives the best measure of the quantities ot 
available P in the soil, was found A highly significant
correlation was found for Olsen, Truog, and Bray If methods 
and a significant correlation tor the North Carolina method 
Therefore, in 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 
11, (4) North Carolina, (5) Bray I, (6) Bingham 

107 Galiano S 1967 Effect of Nitrogen Fertilizingon the
Absorption of Potassium by Rice According to Fohar 
Analysis Tecnologia 8(40) 9 19 (Sp) 

Leaf analysis showed a close relationship between the 
percent of N and of K in the dlant, 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 Sil Analysis and 
Rice Sertihzing Agr Trop 24(7) 404 6 (Sp) 

For soils with a pH lower than 5 5 the fertilizer 
recommendation is 500 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 P and 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, lime may be omitted, 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 Reconnendations for Rice 
Cultivation Arroz (Colombia) 18(190) 14, 18 20 (Sp)

The recommendations presented for rice cultivation in 
Colombia include soil cultivation spacing, irrigition weed, 
pest, and disease control, and fertilizer application To prevent
damage from Pinculana oryzae Cercospora oryzae and 
Ilehinthospctuin oryzae as much as possible, it is 
recommended to burn infected harvest residues, to avoid 
using seed from infected 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 Perdortio, 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 obtained from Thomas slag applied at 
k 11 tons/ha Superphosphate, without lime, did not increase 
yields over control 

PANAMA
 

111 Espinioza, E, Alvire , L F, Concepcion, M 1965 
kffect of Nitrogen on the Yield of Rice Varieties ofDifferent 
Charactcristics Central American Cooperative Program for the 
Improvement of Food Crops, I Ith Meeting Panama, March 
16 19, 1965, pp 12833 (Sp) 

The Japanese viriety Nilo 2 and Tainan lku 487 showed 
greater ability to use high rates of N than the American 
varieties Bluebonnet 50, Zenith, and Century Patna 231 
Because they are less susceptible to lodging short stemmed 
varieties in general Lan use more N effectively tian can taller 
varieties Nio 2 showed increased yield response to up to 500 
lb/hca N Optimum rates for iaman Iku 187 were from 
300 375 lb/ha N 

PERU 

112 Carmen, M L 1968 Yield of Rice as Affected by 
PertilizerRates Soil aid MeteorologicalFactors Diss Abstr 
B29(4) 1236 (Eng) (Iowa State Univ ,Ames) 

Response of rice to N, P,and K under different soil and 
weather conditions was determined from 38 experiments 
carried out in Peru under flooded conditions during 1964 
1965, and 1966 A double cube composite design with one 
additional check plot/replication was used in all experiments 
The response of riLe was determined by analysis of var arice 
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 applied K was not 
significant NP, NK, and PK interactions in general were 
nonsignificant The increase in one additional 0C over the 
mean minimum temperature appears to have a greater positive 
effect on yield early in the growing 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 in Rice 
Cultivation Arroz (Peru) 2(1!) 278 (Sp) 

SURINAM 

114 Ahmad, N 1969 Growing Rice in Three Canbbean 
Countries Caribbean Farming 1(4) 6 7 (Eng ) 

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

115 Raktoe, B L , Federer W T 1965 5tatisticalAnalysis 
of FertilizerResponse for Rice Yields in Nickene Surinam-I 
Surinaamse Landbouw 13(5) 218 21 (Ncth ) 

Ten simple (non replicated) fertilizer trials with rice were 
laid down on farmers' fields in die rice district of northwestern 
Surinam in 1957, the treatments were no fertilizer, 150 kg 
ammonium suliate/ha, 250 kg renophosphate/ha, and both 
fertilizers together The mean paddy yields were 380, 4 14, 
4 16, and 4 17 tons/ha, respectivcLy, a statistical analysis of 
the combined results showed that increases over the yield of 
plots without fertilizer are significant Evidently only N or P 
fertil7er needs to be applied, for the moment application of 
150 kg ammonium sulfate/ha is the more profitable measure 
(Trop Abstr 21 791) 

ASIA
 

AUSTRALIA 

116 Allen, G 111969 Rice, Queensland's New Industry Qd 
Agr J 95(6) 358 65 (Eng) 

During 1967 68 a small rice industry was established in the 
Burdekin River region of Queensland, Australia Experiments 
with rice in this region started in 1951 Varieties were tested in 

the wet and dry season Bluebonnet was selected for initial 

69 tons/ha 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 variety, 
SML, produced 6 5 tons/ha at 90 kg/ha and did not respond to 
higher applications of N Studies are continued to test other 
recognized varietes, such as Belle Patna, IR 5,and IR 8 
(Trap Abstr 25 569) 

117 Boerema, E B 1966 New FertilizersforRice Agr Gaz 
conimeicial production during the wet and dry se.son It N S W 77 96 7 (Eng) (Kimberley Res Sta Kununurra, W 
responded well to fertilizer, possessed a regular and suitable Australia) 
growth p ittern, showed less lodging than other varieties, and Both anhydrous and aqua Nl13 are good N sources for rice 
produced a milled rice favored by the commercial market but their application is cumbersome, an extra operation being 
Connercili production of Bluebonnet varied between 5 and unavoidable (SF 29 3564) 
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118 Boerema, E B 1970 Nitrogen for Rice in New South 
Wales Agr Gaz N S W 81(2) 72 6 (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 
denitrification 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 irrigation, and 
aerial sowing Anhydrous ammonia has been found to be 
released over a much longer period than ammonium sulfate 
Ammonium sulfite has the disadvantage of high losses during 
irrigations Urea in contact with seed may result in a poor 
seedling emergence Promising results have been obtained with 
isobutyl diurei, a new fertilizer containing 321o N Chemicals 
that inhibit the mtrificition in dry soi's have given very good 
results in trials (Trop Abstr 25 2070) 

119 Boereini, E B 1965 Response of Rice to Nitrogen atid 
Phosphorus Agr Ga, N S W 76(8) 461 65 (Lng) 

Twelve fictori il N x P fertilizer trials were conducted in 
1961 62 and 1962 63 on new rice 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 -irei The 
weather was normal in both seasons average commercial rice 
yields in the region 'unounted to 6 7 tons/ha Though 
significant responses to N fertilizer were obtained in II trials, 
they were usu illy not large yields increased with ammonium 
sulfate dosages up to 450 kg/hi on the poorer soils wl ereas 
on the richer soils niximum yields were attained with 225 kg 
fertilizer/ha Responses to P fertilizer werc significant in only 
two trials, in one of these where the land had previously been 
under pasture, superphosphate at a rate of 225 kg/ha 
depressed the yield It is concluded that the new farms require 
only N fertilizer (Irop Abstr 21 294) 

120 Boerem i, L B McDon ild J D 1965 Fertilizer 
Requirements of Rice on the MurrunibidgeeIrngationArea of 
New South Wales The hportance of the Rice Pasture 
Rotation Exp Agr I I1 21 (Eng) (Agr Res St , Yanko N 
S % 

N was the most important, and usually the only nutrient 
necessary for high rice yields in the South Western Riverina 
Inclusion of a legume pisture ph ise in the rotation was a very 
effective means of improving the N stitus of the soil, but small 
additions of irtificial fertilizer it sowing might be needed for 
maximum yields Addition of P was rarely necess iry excL.pt on 
a few isolited virgin soils where p istures were included in the 
rotation, imple P0 4 for the rice crop was usually present as a 
residue from pasturc topdressing K md trace elements did not 
improve rie yields in this irea (SF 28 2751) 

121 Kleinmg, C R , Nobel, J C 1969 Coinpctition Between 
Rice and Barnyard Grass (fchinochloa) 2 ie Response to 
Nitrogen Phosphorus, and Sulfur in Pots Aust J Exp Agr 

Anim 1lusb 9(36) 105 12 (Lng) 
of four glasshouse experimentsheresults are presented

The
conducted at Deniqui, New South Wales, investigating the 
competition between the Japonica rice variety Early Caloro 
and Ec utnochloa spp grown on Rivermna clay A study of the 
response to N, P, and S showed that tillering of Echinochloa 

spp was favored as level of nutrient supply increased 
Echinochloaspp severely depressed tillering and yield of rice 
Delayed application of N did not result in any increase in rice 
yield when competing with kchinochloa spp In the absence of 
Echinoclloa competition, tillering, and grain yield of rice 
responded to N and P, but there was no significint yield 
response to S (Trop Abstr 24 2200) 

122 Klemig, C R , Nobel J C 1967 The Influence of 
Flowering Tine N trogen Suppl),, and Plant Denitly on Rice 
Yield t the Southern Riverna of New South 111ales Aust J 
Exp Agr Anita Husb 7(28) 465 71 (I ng ) 

In two field experiments in New South Wales time of 
flowering was closely related to grain yield of three japonica 
rice varieties Later sowing ind increasing N supply delayed 
flowering For any sowing time nd N level Lirly Caloro 
flowered first followed by Clrose ind then Caloro II Heavy 
seedling density also delayed tie onset of nthesis in Ciloro II 
at each level of N applied Totol spikelet produciion md total 
dry matter yield increased with incre ising N supply The 
percentage of grain filled spikelets was a in ijor determinant of 
yield, values ranged from 31 to 8311 and percentagL dLcreased 
as flowering was delayed There was no clear relation between 
temperature during flowering and low yields (Trop Abstr 
23 703) 

123 Strickland, R W 1968 The Iffett of Drainage on 
Physiological Disorders of Rice Grown on the 514b Coastal 
Plais of the Adelaide River, N T Aust I I xp Agr Anim 
Husb 8(31) 212 22 (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 chlorosis, 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, ptt, Fe, Mn, and N 
was investigated for two varieties under two drainige regimes, 
compared with continuously flooded rice Draining the rice 
twice between the start of flooding and ear initiation 
prevented severe soil reduction and the onset of the 
symptoms Yellowing and premature leaf senescence, which 
started 4 weeks after flooding were associated with ferrous Fe 
toxicity in the plints, and it is highly probable that sulfide 
toxlLitv from about the time of ear initiation onwards also 
contributed to root rot, lodging, and low yields ([CA 22 247) 

124 Strickland, R W 1969 Fluctuation5 in Available 
Mineral Nitrogen in a Flooded Rice Soil on the Sub Coastal 
Plains of the Adelaide River N T Aust J Lxp Agr Aniin 
llusb 9(40) 532 40 (Eng) 

In the Northern Territory, soil from the 0 7 5 cm and 
7 5 30 cm layers of N fertilized ind unfertimlied cropped and 
fallow plots was sampled it 2 weekly intervals during growth 
of rice The soil was extri1cted with sodium icetate aLetic icid 
(pil 4 8) Nitrite N levels fell from 0 4 pon before flooding to 
less th in 0 I ppm after flooding Ammonium N re ilied peak 

mcan levels of 64 and 62 kg/h i in the surf ice 30 cili of the soil 
inl fertilized and unfertill7ed plots, rcspccmvely 8 wceks after 
flooding Nitrate N in the surface 30 cm of soil reached peak 
leiels of 45 and I I kg/ha 2 weeks before flooding and 31 and 
28 kg/ha 8 weeks ifter flooding in fertilized and unfertili/ed 
plots, respectively (Trop Abstr 25 1552) 
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BRITISH SOLOMON ISLANDS 


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

Semi arnual reports on rice crops and fertilizer 
experiments 

BURMA 

126 Thant, M , Khim, A 1968 Relative Efficiency of 
Phosphatic retilhzers on Paddy Union Burma J Life Sci 
1 13 (Lng) 

Trianinioniom phosphate was 33% and bone meal 19% 
more efficient thin superphosphate for iice cultivation on soil 
rich in N -irmy ird manure and rock phovphate were less 
etfiLient Ili in superphosphate, but much cheaper 

127 Thant M , Win K 1968 Determination of Available 
Phosphorus in Paddy Growing Soils of Burma Union Burma J 
Life Sci I(1) 4 11 (Eng) (Agr Res Inst , Gyogon) 

Aviilable P wis determined in 124 Burmese paddy soil 
samples comp iring results uving Fried and Dean s A value 
method and five soil extraLtion methods The A value method 
was modifie, to give consistent results with paddy, including 
harvest of plants after 6 weeks to eliminate interference from 
P in the seeds, -ind application of the radioactive fertilizer in 
holes it 2 ci intervals in the soil followed by stirring, to 
insu e even application Rates of 40 and 80 lb 3 2 PI2 Os/acre 
give identicil results so 40 lb/acre was used The pH of soil 
sainplcs wis 4 ) Lxtrictints were (I) 003N N11 4 F + 0 025N 
IICI is the extrIctant in the ratio of 1 7 soil ext~actant (2) 
00"N N11 4F + 0 IN IICI ratio of 1 7 (3) 0 C02N H2 S0 4 

buffered with (N1 4 )2 SO 4 to p1-I 3, ratio of 1 20, (4) 0 5N 
NaHCO 3 , ratio of I 20, ind (5) 0 03N N1714 F + 0 03N H2S04, 
ratio of 1 7 Method (4) gave results compirable 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, II samples were found which hid the same pH, It is believed that the reduction of Fe(Ill) to Fe(ll) is greatly 

amount of orginiL m'tte , and exchangeable K If method (4) 
was used to determine av'ilable 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 is 
efficient for paddy soils (CA 70 95768p) 

128 Thant, V M 1968 borins of Phosphate and Their 
Distribution Throughout the 5ol Orofiles Under Rice in 
Burna Pochvovedeme No 10, 73 81 (Russ) (Univ Druzhby 
Nar in Luiumby, 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 phosphites In modifications, shaking time with 0 IN 
NaOH for extraction ot Fe phosphates ind occluded Al Fe 
phosphates was reduced from 17 to 4 hours with subsequent 
digestion lasting 17 hours In the colorimetric determination 
of total P the interference of l-e3+ was eliminated by 
reduction with a few drops of 2 5% SnCl2 in 10% 1-ICI The 
soils have a total P concentration of 15 0 164 mg P2 0s/100 g 
The content of organic P is 133 26 3 mg P2 0s/100 g The 
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ratio of CaP/(AIP + FeP) is highest in compact soils and lowest 
in palco 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 Phosphorus32 for the 
Determi atton of Available Phosphorus in the Rice Soils of 
Bunna Ag,oklimiya No 9, 70 5 (Russ) (Umv Druzhby Nar 
mi Lumumby, Moscow, USSR) 

A good correlation was foand between the yield of rice and 
the amount of available soilP in tile P containing fertilizers 
were usually fixed in 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 ofPhosphate l'crtilizerin Rice 
Oiltivation \ ie Milieu Ser C 1(2) 109 13 (Eng ) 

Two phosphite fertilizer placement experiments on rice 
using P3 2 were conducted in Gyogon and Mandalay under the 
IAEA program to determine the best method of fertilLer 
application in rice cultivation The results indicate the highest 
amount of fertilizer P was taken up by rice plants when the 
fertilizer was applied broadcast and hoed in afterwards It is 
important to hoe in the fert.li7er when water in the field 
cannot be completely drained out Rice plants took up less 
fertilizer P when it was placed at 10 cm and 20 cm depths in 
localized points 

131 Win K, Kyi, T, Hmun, T 1969 Changes of pH in 
Gyogen Paddy Soils Under Waterlogged Condition Union 

Burma J Life Sci 2(1) 11 15 (Eng) (Agr Res Inst, 
Rangoon)
 

Changes ,fpH value occur when a soil is kept under 
waterlogged conditions A study of the pH values of rice 
paddy soil was made for 3 consecutive years, showing a steady 
rise of p-I from 4 26 4 98 to 5 45 6 26 The pH values 
increased with duration of submergence and reached peak 
values after 120 days, they declined again on nonsubmergence 

responsible for the increase of pH by 18 units in Gyogon 
paddy soil during subme~gence This indicates that a pli value 
of 18 units should be added to the observed pHi value when 
p1i determination is conducted for rice 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, Soil and Soil 
Productivity in Cambodia The Center for Southeast Asian 
Studies, Kyoto Unv Symposium 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 irrigation water generally is poor in 
nutrients, most rice fields appear to need only N fertilizer 
whereas dryland crops require NPK fertilizers Twc thirds of 
the 2 3 million ha of rice fields are on sandy alluvial soils, most 



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

CEYLON 

133 Al Abbas, A H , Sirwardene, P P G L , Weerasekara, 
D A, Nagarajah, S 1967 Isotopic Exchangc and Availability 
Studies of InorganicSoil PhosphorusFractionson Some Rice 
Soils of Ceylon Isotop Plant NutL, Physiol , Proc Symp 
Vienna, 1966, 13 25 (Eng) (Int At Energy Agency, Vienna) 

Eight rice soils of varying pH (4 4 8 4) and free Fe content 
were selected for this study Fractionation of soil P 
compounds, 321) equilibration studies, A values isotopically 
exchangeable P (L values) of soils and their inorganic P 
fractions were determined Two ,nethods of deteimining 
availaole P, namely the Olsen NaIICO 3 and the Al Abbas and 
Barber NaOH Na2C204, were also tried on these soils The 
Fe P fraction wis the dominant inorganic 1)fraction in all soils 
up to a pH of 6 7 This was followed by the Ca P fraction 
which, however, dominated above this pI The Al P fraction 
was the least dominant friction ll soils were equilibrated 
with carrier free 321) for 96 hours to determine isotopic 
exchange properties of the soil inorganic fractions The total 
remaining activities md specific activities ranked in the 
following order Total activity, F- P > Al P > Ca P Specific 
activity, Al P > Fe P > Ca P A values of the soils and E values 
of the Al P and Fe P followed similar trends showing good 
correlation NaOli Na 2 C20 4 extracted correlated highly with 
A values, and E values of Al P and Fe P fractions (CA 
67 116196f)
 

134 Kathirgamathaiyah, S , Thenabadu, M W, AI Abbas, A 
H 1968 Utilization of Nitrogen and Phosphorus by Rice as 
Affected by Form and Time of Application of Fertilizer 
Nitrogen Using Ni andP3 2 Trop Agncst 124 1 13 (Eng) 
(Cent Agr Res lnst, Per ideniya) 

Late N application as (NH 4) 2SO4 or urea increased plant 
height more than early application Irrespective of source, N 
broadcast 2 weeks before primordial initiation was used more 
efficiently than when applied at planting Efficiency of N 
absorption was in the order urea > (NH4)2SO4 > NH 4NO 2 > 
NaNO 3 Efficiency of P usage from superphosphate was 
highest when urea was given 2 weeks before primordial 
initiation Increased uptake of N and P in the presence of urea 
was not reflected in significant grain yield increases (SF 
33 4841) 

135 Nagarajlah, S , Al Abbas, A H 1965 Co-ordinated 
Contract Program on the Application of Isotopes and 
Radiation in Rice Cultivation in Ceylon Trop Agncst 
121(1 2) I 23 (Eng) 

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

resulted in the highest tptake of fertilizer N by the rice plants 
There Nas little advantage in splitting the N into several 
applications An effect of the timing of N on the uptake of 
fertilizer P 205 was obsrved in one trial It is concluded that 
as far as fertilizer uptake is concerned the most efficient time 
of N application Is half way between transplainting and 2 
weeks before primordial initiation (16 days after 
transplanting) at one location, and 2 weeks before primordial 
,,,itiation (30 days after transplanting) at the other location 
(irop Abstr 22 893) 

136 Nagarajah, S , A Abbas, A H 1965 Nitrogen and 
Phosphorus FertilizerPlacement Studies oil Rice Using N 1s 
and P 32 Trop Agricst 121(3.4) 89 103 (publ 1967) (Eng) 

In a fertilizer trial with rice conducted in Ceylon, 60 kg 
N/ha as ammonium sulfate and 60 kg P2O5 /ha as 
superphosphate were applied in rovs either on the surface or 
at a depth of 5 cm Subplots received radioactive fertilizer 
Utilization of fertilizer N was higher when the fertilizer was 
placed at a depth ol 5 cm than when it was applied on the 
surface Placement of P fertilizer or mixing of the two 
fertilizers before application had no appreciable effect on N 
utilization However, grain yields did not show significant 
differences between placements (FA 1 1052, Trop Abstr 
23 497) 

137 Ota, Y 1968 Effect of Different Forms of Nitrogenon 
the Growth and Yield of Indica Rice Nettai Nogyo 
11(4) 137-42 (Jap ) 

Urea gave significantly higher yields than (NH,4)2 S 4 in 
acid lateritic paddy field 11 Ceylon N application to acid 
lateritic soil of low cation exchange capacity resulted in little 
increase in the yield of rice due to the root rot caused by the 
presence ot sulfides in the soil Acid lateritIL soils of high 
cation exchange capacity gave a good response 

138 Panabokke, C R 1963 FertihizerRecommendationsfor 
Rice Trop Agricst 119(3 4) 167 69 (Eng) 

The recent results of a rice soil fertility survey and other 
observations resulted in new recommendations for manuring 
rice in Ceylon The rice soils are characterized by (1) an 
inverse relationship between rainfall and soil pH, (2) a P 
penury inmost rice soils, except inthose of the flood plains in 
the dry zone, and (3) an inverse relationship between 
exchangeable K and both leaching intensity and parent 
material, the latter effect being marked in parti ular in the dry 
zone Improved varieties in the dry zone requiie 250 kg 
ammonium sulfate/ha/season For acid sandy soils 56 112 kg 
urea/ha/season inthree applications is recommended the rate 
depending on the N status of the soil Almost ill soils require a 
basal dressing of 38 76 kg saphos phosphate depending on the 
P status of tile soil Depending on the K status of the soil, K 
dosages miy vary from 28 to 84 kg KCI/ha/season (Trop 
Abstr 20 2615) 

139 Rodrigo, D M 1967 Prediction of the Lconomically 
Optimal Phosphorus FertilizerNeeds of Rice Trop Agricst 
123(3 4) 125 52 (Eng) 

Trials were conducted with different varieties of rice grown 
on various types of soils in different parts of Ceylon in 
cultivators' fields with dressings of P ranging from 0 to 120 lb 
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P20 5 /acre over basil dressings of N and K At harvest the 
grain yields corresponding to the different P2Os applications 
were recorded Curves were then fitted to these values using 
equations of the form y = a+bx+cx 2 , different soils giving 
different vilues for a, b, and c y represented the yield of grain 
in bu/acre and x the quantity of fertilizer P2 0 5 applied/acre 
By regression equations and correlations it was found possible 
to predict the economically optimal quantity of P fertilizer to 
be applied and tlhe yield responlsc to be expected by 
determining the soil value for available P as given by the 
Nal ICO 3 method of Olsen 

140 Takijma Y Gunawardena, S D I E 1969 Nutrient 
Deficiency anid Physiological Disease of Lowland Rice in 
Ceylon I Relationships Between Nutritional Status of Soil 
and Rice Growth Soil Sci Plant Nutr 15(6) 259 66 (Eng) 

P deficiency was found the most frequent symptom in rice 
plants followed by K and S102 deficiencies and bronzing 
disease P content in str iw was hiitly correlated with available 
P in the soil The critical amount of available P causing severe 
deficiency w is less thin I ing P2 Os/ 100 g of soil Ceylon rice 
varieties Indica had lower S10 2 c.ontent than Japanese rice 
varieties S1O 2 content in straw in its deficiency level appeared 
to be below 8% 

141 ikijimi Y Gunawardena S D I E,Wijeratne, H M 
S K-naganiy-gain, M , Seneviratne, J 1969 Nutrient 
Deficiency aiid Physiological Disease of Lowland Rice in 
Ctylon II Phosphate Fertilizer Use for Phosphorus Deficiency 
of the Ric. Plants Soil SLi Plant Nutr 15(6) 267 73 (Eng) 

Sufficient level of phosphate application was estimated to 
be 168 kg/h-i P20 5 depending on the degree of P deficiency of 
thc soil Increised application of phosphate fertilizers is 
recommended in view of the high absorption of phosphate by 
the soils 

142 Ilhen-ibadu, M W 1966 Chemistry ofRice Sods and the 
Principlev of lertihizer Use Trop Agricst 122(3-4) 101 7 
(publ 1967)(Lng) 

Properties of flooded rice soil and consequeices for 
fertiliter appliations are outlined Submergence increases he 
pli and electric .onductivity of the soil, lowers the redox 
potential, and results in 02 deficiency ind in formation of 
CO2 and C11 4 by anierobic decomposition of organic matter 
Lxcept in the oxidizing top layer N is present in the 
ammoniacal form which is not prone to denitrification, 
ammonium sulfate is a better fertilizer than nitrates except 
where the SO4 ion would be reduced to sulfides, urea shoula 
be used on these soils Rock phosphate and bone meal can be 
used on acid soils, superphosphate on near neutral soils K is 
readily available but easily leached out Increased solubility of 
St may be beneficial, increased solubility of Fe and Mn may 
cause toxicity (Trop Abstr 23 1795) 

143 Thenabadu, W , Jayaratna, J A 1966 Te Po/avsum 
Supplying Power of Bathalagoda Rice Soils Trop Agncst 
122(3 4) 159 66 (publ 1907) (Eng ) 

rlooded rice at Bathalogoda, responds well to N a;id P but 
not to K fertilizers though the soils contain only 003 0 18 
meq/100 g exchangeable K Analyses of the irrigation water 
showed that this would be able to supply 35 50 kg of 
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K/ha/crop A pot trial with two rice varieties was conducted 
during two seasons, using a sandy clay loam soil containing 
0 06% total K of which 10% was exchangeable K, and a loamy 
sand soil containing 002% total K of which 17 5% was 
exchangeable K No yield differences were observed between 
pots flooded with irrigation water, deionized water, or water 
containing 5 mg K/I This indicates that lack of response to K 
on these soils is not due to supply of K by the irrigation water 
but should be ascribed to supply from soil minerals (Trop 
Abstr 23 1798) 

144 Thenabadu, M W, Wickremasinghe K , Perera, T B 
1968 Experiments ivith Granular CompoundFertilizers on 
Rice in te Wet Zone of Ceylon Trop Agricst 124 103 21 
(Eng ) (Cent Agr Res Inst , Peradeniya) 

Sunfoska A, Sunfoska B, and compound fertilizers based 
respectively on (NH 4 )2 HPO4 , isobutylidene diurea, and 
NH 4CI were compared with ordinary fertlizers in field trials at 
19 sites The compound fertilizers generally gave better results 
than simple fertilizers but there were no definite trends in the 
performances of the individual fertilizer. (SF 33 2387) 

145 Weeraratna, C S 1969 Absorption of Manganese by 
Rice Under Flooded and Unflooded Conditions Plant Soil 
30(1) 121 25 (Eng) (Umv Ceylon, Perademyi) 

The rate of Mn absorption by I week old rice seedlings 
grown in a greenhouse in pots containing lowland or upland 
soil which was either flooded to I iii or kept at 80% 
maximum waterholding capacity showed a progressive 
increase, and was particularly high during the 3rd 4th week 
and the 9th 10th weck lice grown in lowland soil under 
flooded conditions showed higher Mn absorption and dry 
matter accumulation than under unflooded conditions, while 
the reverse was true of rice grown in upland soil The lower Mn 
absorption and lower yield of rice grown in flooded soil may 
be partly due to a high soluble Fe content which interferes 
with Mn absorption (CA 70 95848q) 

CHINA 

146 Hsu, H 1966 The Effect of Nitrogenous Seed 
Fertilization on Rice T'u Jang T ung Pao No 2, 51 2 (Chin) 
(Ch'ang Ch'ih Cereals Res Lab ,Shansi) 

Application of 044 kg N/acre 10 20 days after germination 
is the most effective treatment for rice growth This small 
amount of applied N to the developing seed promotes root 
develcdment, with both the root number and root weight in 
the treated plant being greater ,han those of untreated rice 
plants, this results in a higher grain yield for N treated rice 
(CA 67 53100x) 

147 Kuo, C F 1965 Change in Activity of Terminal 
Oxidases in the Roots of Rice Seedlings Under 
Oxygen Deficient Condition Acta Bot Sin 13(3) 265 77 
(Chin) 

Air was replaced by N2 in sealed bottles in which 3 and 
7 day old rice seedlings (cv Yinfang) were growing The 
maximum activity of polyphenol oxidase in the root tip 
occurred on the fourth day of germination, when 02 supply 
was restricted, this activity decreased sharply The activity of 



cytochrome oxidase increased steadily to a constant value 
after 10 days, under 02 deficiency this a.tivity was reduced 
but still increased with growth, and this enzyme was thought 
to play an important part in the tolerance of nce to 
submergence (FCA 20 1002) 

148 Ting, C 1966 The Effect of Phosphate Fertilizer on 
Rice Seedling Beds of Kiangk'ou Region T'u Jang T'ung Pao 
No 2, 52 4 (Chin ) (T'anggen Agr Res Inst ,Kucichen) 

Phosphate fertilizer stimulated rice seedling gro ith, with 
both aerial and subterranean plant parts of the fertilil7d rice 
seedlings exhibiting growth superior to the controls The 
better quality of treated plants was maintained after the 
seedlings were transplanted (CA 67 53140k) 

149 Yu Chiang Agricultural Extension Station 1966 A 
Preliminary Report on the Experiment of FertilizingRice by 
Dipping Seedlings into a Soil Paste Containing 
Calcium Magnesium Phosphate and Ammonium Sulfate T'n 
Jang Hsueh Pao 14 94 5 (Chin ) (SF 29 3551) 

HONG KONG 

150 Siak, P L, Lau, S C 1968 Nitrogen Response of 
Exotic Rice Varieties in Hong Kong Agr Sci Hong Kong 
1 1 12 (Eng) 

On a poorly drained soil of pH 5 9 all varieties (one local 
and nine introduced from the International Rice Research 
Institute) responded to up to 120 lb/acre N as (NH4 )2SO 4 
The higher N levels increased the incidence of empty panicles 
caused by neck rot and stem boreis (SF 32 3199) 

INDIA 

151 Abraham, T P , Jha, M P 1968 StatisticalAnalysis and 
Results of a Series of Experiments to Estimate the Residual 
Effect of Phosphate Indian J Agr Sci 38(4) 605 19 (Fng) 

Long term experiments with superphosphate application, 
among others on continuously grown rice in India, showed 
considerable direct and residual responses The diitct rfsponse 
of rice varied from 280 to 620 kg/ha dependent on the level of 
application The first residual response to 22 4 or 44 8 kg 
P2 0s/ha was equivalent to direct applications of 7 or 16 kg 
P2 0 5 /ha, respectively The second residual response was 
relatively lower The cumulative response from annually 
applied fertilizer was significantly higher than the direct 
response but was less than the sum of the direct and residual 
responses Fertilizer dressings applied once in 3 years were 
more advantageous than those applied every year (Trop 
Abstr 24 1257) 

152 Abraham, T P , Jha, M P , Prasad, P 1969 Studies on 
tmne of Application of Nitrogen to Rice ("Oryza satwva' L ) 

Indian J Agr Sci 39 1088 97 (Eng) (Inst Agr Res 
Statistics, New Delhi) 

In field experiments with transplanted paddy the 
treatments consisted of all combinations of seven times of 
application of two N sources-(NH4 )2SO 4 and urea There was 
no significant interaction between the time of application and 

the two sources The differences in response to different 
application times were only significant in a few cases Split 
application was superior to single on long duration varieties 
grown on heavy soil (SF 33 4088) 

153 Abraham, T P, Raheja, S K 1967 An Analysis of 
Growth of Production of Rice and Wheat in hidia Indin J 
Agr Lcon 22(3) 1 15 (1ng) 

From 1951 52 to 1964 65, rice production in 13 Indian 
states with 97% of the Indian rice area increased by 12 6 
million ton, A mathematical analysis indicated that 7% of this 
increase was due to increases in the nonirrigated area, 16% to 
increases in the irrigated area, 77% to increased fertilizer use, 
the production increased by about 825 kg/additional 
nonirrigated ha, by about 1650 kg/'idditional irrigaited ha and 
by 25 tons for every extra ton of fertilizer used 
Corresponding figures for wheat in seven stites with 94% of 
the total area were 30%, 35% nd 35%, 825 kg 2500 kg and 
17 tons, rcspectively Yields per ha of both crops increased 
mainly because of increased fertilizer use lowever, other 
factors which may have contributed to the increases such as 
the introduction of improved varieties were neglected in the 
analysis (Trop Abstr 23 697) 

154 Ahmed, M K 1966 The Effect of Various Forms of 
Nitrogen on Rice Yields and Their Relative Efficiency Indian 
Agr 10(2) 1446 (Eng) 

N fertilizer as (NH4 )2 SO 4 , (NH 4 )2 S0 4NO 3 , CaNH 4 NO3 , 
and urea, wcre ipplied in a single application and CaNH 4 NO 3 
also in a split application Split application gave statistically 
significant results only during the rainy season I ne y -Id was 
proportional to the ammoniacal form of N ipplied 

155 Arora, S K 1969 Bhe Green Algae A Source of 
Nitrogen and OrganicMatter in Paddy FiIlds Riso 18(1) 63 6 
(It ), 

From a review on N fixation of blue gre n algae in rice 
fields in India, the author concludes that rice yields can be 
increased more by blue green algae, than by applying artificial 
fertilizers, provided the rice fields are inoculated at least I 
month before transplanting The application of basic slag is 
reCommended for the supply of Ca, P, 'nd trace elements 
(Trop A*bstr 24 2202) 

156 Arori, S K 1969 The Role of Algae on the Availability 
of Phosphorutvin Paddy Fields Riso 18(2) 115 38 (It) 

In India, rice soil was inoculated in laboratory trials with 
the algae Anabaena navicloides, Tolypothrix tenius ind 
Chlorella vulgarts The avillabihty of P increased with the 
growth of ilgae, due to excretion of organic acids in the 
medium It was concluded that algae play an important role in 
the fertility of paddy fields by fixing atmospheric N, adding 
organic matter, and increasing the availibility of nutrients 
(Trop Abstr 25 559) 

157 Bajaj, J C , Gulati, M L , Thmhane R V 1967 
CorrelationStudies of Soil Tests for Available Nitrogen iitth 
Nitrogen Uptakeand Responses ofPaddy and Wheat J Indian 
Soc Soil Sci 15(11 29 33 (Eng) 

Pot trials with rice and wheat were conducted in India on 
II different soils (pll = 5 2 7 1) to test eight methods of 
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determining available soil N For rice, all methods showed 
significant correlations with yield and N uptake Oxidation by 
alkaline KMn0 4 showed the highest correlation with yield (r = 
+0 0856) and uptake (r = +0 989), ,mmedltely followed by 
determination of mineralizable N by standard incubation tor 
30, 15, 60, and 45 days, respectively Lower correlations were 
found for hydrolyzable N and organic C percentages In 
general correlations with N uptake were higher than those 
with yield For wheat, only KMnO4 appeared of interest 
Prediction values showed the superiority of KMnO 4 (frop 
Abstr 23 24) 

158 Bala Narsaiah, G , Suryinarayana Rao, R 1968 Studies 
on the Lffect of 7tireof NitrogenApplication on the Yield of 
Paddy Indian J Agron 12 416 21 (Eng) (Andhra Pradesh 
Agr Univ , Rajendranagar) 

The effects of (NH4) 2 SO 4 at 22 4 67 2 kg/ha N on grain 
yields ot manured paddy (12 tons/ha dung 2 weeks before 
transplanting 44 8 kg P20 5 applied during the last puddling) 
on a sandy clay loam (pll 7 7) were not significant, but an 
application of 44 8 kg was optimal for the short duration 
variety H R 19 split application of N(one half at planting and 
one half 2 weeks before flowering) was significantly better 
than any other ire itment (SF 30 4;06) 

159 Balasubrain iniam, B, Kilyanikutty, T , Srinivasan, V , 
Palaniswamy, K M Purushothaman, G 1967 Calcium 
Anitnoinun Nitratc A l crtilizer to Paddy Madras Agr J 
54(3) 127 30 (Lng) (P iddy Breeding Sta ,Coimbatore) 

Experiments are conducted to assess the comparative 
efficacy of Ca ammonmum nitiate with (N114 )2SO 4 and urea as 
fertilizers in the paddy fields No significant difference it, 
yields among the different fertilizers is observed (CA 
67 72903c) 

160 Bill il D K Joshi R P 1968 Effect of Nitrogenous 
Fertilizers on the Quality of Paddy Grain and 'traw Nagpur 
Agr (oil Mag 40(2 .) 67 9 (Lng) 

A pot cxperinment was conducted to study the effect of 

(aNII 4NO3 on composition of paddy in comparison with 
(N11 4)2SO4 md urei Ilaif the N was applied it transplanting 
and the rem iling I ilf at the tillering stage After harvesting, 
the grun md straw were througlily dried and weighed 
sep iritely to determine the N P, K, and Ca contents 
C iNII 4NO3 It id the greatest effect on the nutrient content of 
both the grain and strviw The quality is affected more by 
higher rates of fertilizer application than lower rates 

161 Bandyop idhya A K , Adhikan, M 1968 Effect of 
Fertilizcr on the Avatlability of Trace Lleinent in Rice Soils 
Riso 17(4) 205 70 (Lng) 

Iligh (loses of N mud P1(N, 00 1,1 22 4 N134 AP44 8) 

decreased soil pil anu incre ised tile ivailability of Zn and Mn 
Avulibility of (u was not affectpd by high rates of 

effectivefertili/ition Ammonium sulfate was slightly more 
urei or calcium nitrate in increasing Zn availabilitythanHleavy pplication of phosphates increased exchangeable and 

I slea ophophe iceaedtivecngo eeand'ippication ls 
water soluble Mn i sois but the effectiveness of differeit 
phospliaeasources varied with different soils 

162 Bandyopadhy,, A K , Adhikarm, M 1968 Trace llenient 
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Relations in Rice Soils I Alluvial Soils of West Bengal Soil 
Sci 105(4) 244-47 (Eng) (Univ Coil Sci Tech Calcutta) 

The status of Zn, Cu, and Mn and their interrelations in 
some alluvial soils of West Bengal were investigated Total and 
extractable (exchangeable) Zn ranged from '0 8 to 76 8 aid 
from 0 51 to 6 2 ppm, respectively Total and extractable 
(,-xchangeable) Cu ranged from 18 6 to 36 4 and from 0 25 to 
0 53 ppm, respectively Total, exchangeable, reducible, and 
water soluble Mn varied from 240 to 350 from 23 0 to 30 4, 
from 30 5 to 105 1, and from 0 10 to 0 .- nnm, respectively 
The yield of rice from these soils is not likely to be increased 
by applying these elements The aver.ge vilues of total Zn, Cu, 
and Mn were about 26 , 70 , and 10 fold, respectively, the 
average values of the corresponding exch ingeable elements 
Positive correlations were found between total and extractable 
Zn, total and extractable Mn, totil and reducible Mn, and total 
and water soluble Mn but not between total and extractable 
Cu A negative correlation was found between pH and 
extractable Zn, p1l and exchangeable Mn, and pH and 
water soluble kin but not between pH and extractable Cu or 
between pH and reducible Mn An increase in soil pH results in 
a decrease of availability of Zn and Mn by converting them to 
unavailable forms A positive correlation was found between 
the amount of organic matter and extractable Zn and between 
the amount of organic matter and reducible Mn but no 
correlation was found between the level of organic matter and 
the extractable Cu, extractable Mn, and water soluble Mn 
levels No correl ition vas found between tile silt plus clay 
con -nt and either the Zn, Cu or Mn levels which is opposite 
to that found previously in Punjab soils (CA 68 94910a) 

163 Banerjee, P K , Sinha II 1966 Nitrogen Mang. ese 
Interrelationshu in Soil and Plant Ranchi Univ J Agr Res 
1 33 7 (Eng) (Ranchi Ngi Coil ,Kanke) 

In pot experiments w th paddy and wheat groN n on acid 
sandy loam (p-I 5 5), (NI14)2SO 4 was superior to '4aNO 3 (at 
100 lb N/2 million lb soil), and both applied in conjunction 
with 50 lb MnSO 4 increased the avdiiability of soil Mn Liming 
reduced soluble and exchangeable Mn in soil and Mn uptake 
by plants (SF 31 4360) 

164 Barche, N B , Singh, R , Ralaendra Singh, K 1968 
Response of UplandPaddy to FertilizerApplication Fertilizer 
News I 7) 44 (Eng) 

Pnplhcation of N either alone or in combination with ". 0 s 
resulted in significant increases in grain yield Maximum yield 
of 2991 79 kg/ha was obtained by application of 44 8 kg N 
and 44 8 kg P2 O5/ha followed by the treatment 44 8 kg N 
alone, the difference in yield between these two treatments 
was not significant Application of N beyond 44 8 kg did not 
increase yield 

165 Basu Ray Chaudhuri, N C 1968 Response of Paddy to 
lertiliserApplication Fertilizer News 13(2) 29 31 (Eng) 

Test results showed a marked and (onsistent increase in 
grain yield per plot in Taichung 65, as the fertilizer 
apphicatiois were increased from 0 to 140 kg N/ha Similar 
trend of mgher yields was also obteined in Talchung Native I 
up ,o 112 kg level, but in Churnakati, yield decreas.d 
gradually above 28 kg N The degree of response to 
nitrogenous fertlizers in high yielding varieties is dependent 
on tillering 



166 Bhattacharya, A K 1969 Changes of Ammonium 
Sulfate in Waterlogged Rice Soils J Indian Soc Soil Sci 
17(4) 411 15 (Eng) (Visva Bharati, Santiniketan) 

Waterlogged soil samples were collected from 0 15 cm 
depths from rice fields, and (NH 4 )2SO 4 was added (30 ppm 
N) Rice seedlings were added to the soil samples, which were 
maintained in a greenhouse for 30 davs Plants were analyzed 
for total N and HF HCI soluble NH4 "N Recovery as NH 4+N 
was 56% 106% of added N Exchangeabie NI-I4 + was 
determined by the KCI extraction method A portion of added 
N entered into an exchangeable complex, a portion was fixed 
within crystal lattices, and inother portion in some soil 
underwent a transformation whose chemical nature was not 
understood All th-se NH 4 + forms were available to the plants 
However, fixed native N1l 4 + was only available to a limited 
extent (CA 73 108792f) 

167 Bhattacharyya, D P , Sircar, S M 19b6 5tudies on the 
Physiology of the Rice Plant XVII Nutrient Deficiency 
Symptoms and Metabolism of Leaves at Different Stages of 
Maturity Indian J Agr Sci 36(2) 47 66 (Eng) 

At Calcutta, India, the rice variety Bhismanik was grown in 
sand culture at deficiency levels of N, P K, or Ca P deficiency 
resulted in reduction of protein N in eirly leaves, total and 
protein N iccumulation in later leaves,accumulation of sugar, 
higher total acidity, ind reduced respiration rates K 
deficiency was characterized by a lover protein content and 
high soluble N content and by an increased respiration rate N 
deficiency resulted in sugar accumulation and in a high 
respiration rate at tillering, indicating that reduction in growth 
is not due to an effect on carbohydrate rretabolism Ca 
deficiency did not significantly affect N and carbohydrate 
rnetabolism (Trop Abstr 22 1335) 

168 Bhumbla, D R ,Rana, D S 1965 Effect of the Time of 
Application of Fertilizers on the Yield and Chemical 
Composition of Rice J Res Punjab Agr Univ 2 84-91 
(Eng) (Punjab Agr Univ , Hissar) 

Applying Ca ammonium nitrate at maximum tillering was 
better for growth and yield than application at transplanting, 
boot stage, or ear emergence N utilization was 20 8% and 
77 7% when applied at puddling and maximum tillering 
Applying P at maximum tillering tended to give igher yields 
than application at transplanting The former treatment gave 
higher P content of the grain but P content 3f the straw was 
greater in the latter K had no effect ci yields (SF 30 3023) 

169 Borthakur, H P Mazumder N N 1968 Effect ofli ne 
on Nitrogen Availability in Paddy Soil J Indian Soc Soil Sci 
16(2) 143 47 (Eng) 

In experiments conducted in Assam, liming of highly acid 
rice field soils (pH 4 5 5 5), mainly consisting of silty loam or 

silty clay loam, resulted in an increaseu N content (both 

mineral and total) of the soils undLr low moisture conditions 

Howe er, under waterlogged condition the total N content of 

the soils was decreased while mineral N content was not 
significantly affected Under both moisture levels, N uptake by 
rice seedlings was significantly increased by liming, while 
under waterlogged conditions thc, N uptake was correlated 
with the mineral N content of the soil (Trop Abstr 24 536) 

170 Chadha, T R 1967 Paddy ADT 27 PackageApproach 
Gives Optimum Return Fertilizer News 12(3) 20 2 (Enil, 

The success of the high yielding varieties is primarily 
dependent on the use of all the recommended package of 
practices that are considered necessary to obtain optimum 
results These include proper spacing between plants proper 
intercultural operations, the application of timrely and 
adequate quantities of irrigation water and of balanced 
fertilizers pesticides and insecticides, etc ADT 27 not only 
gives substantially higher yields than the local varieties with 
the adoption of the complete package of piactices, but also 
responds well to a higher level of potash (equivalent to that of 
N applied) To achieve desired yields and economic returns, it 
is very essential that the required minimum inputs are assured 
and made available to the farmers at the correct time and at 
the right places 

171 Chandrasekaran, M , Raj D 1969 hIfluence ofModes of 
FertilizerApplication on Vutnent Uptake and Yield of Paddy 
Grain andStraw Madras Agr J 56 767 71 (Eng) (Agr Coil 
Reb Inst ,Coimbatore) 

In pot experiments on clay and sandy loam, a single 
applcation of 60 lb N, 40 lb P2 Os, and 30 lb K20/acre as 
(NH 4 )2SO 4 , single super, and K2 SO4 at plantrig gave higher 
grain and straw yields than double or triple split applications 
(SF 33 4080) 

172 Chakravorty, A K , Mukherjee P N Lahiri, A 1966 
Effect of Coal Fertilizerson Paddy and hetat Yield Indian J 
AgronI 11(2) 193 97 (Eng) (Cent Fuel Res Inst , Dhanbad) 

Coal fertilizer was prepared by passing a mixture of air and 
NH 3 through heated coal particles at 32 0 for 4 6 hours, 
yielding a 129o-20% N fertilizer which had many of the 
characteristics of soil humus About 65% of the N was in 
cyclic compounds not immcdiately available to the plant For 
effect on paddy, 30 or 60 lb N/acre was applied, while for 
wheat, 20 or 40 lb to al N/acre was applied (NH 4 )2SO 4 and 
oil cake (5 5% N) were used for comparative purposes, and 40 
lb P20 5 (in superphosphate) + 20 lb K20 in KCI/acre were 
applied at sowing (NH 4 )2SO4 gave higher yields for the first 2 
years, but from the third year on, the N enriched coal gave 
higher yields, probably due to leaching of N from other 
fertilizers and the residual N from the coal fertilizer becoming 
available (CA 67 21133u) 

173 Chatterjee, S C 1969 Availability and Uptake of 
Phosphorus by Rice and Barley from PhocphateFertilizersin 
tie Red Soil of Sindri Technology 6(1) 24 30 (Eng) (Fert 
Corp India Ltd ,Sindri) 

P availability and uptake by Sindri red soil, treated with 
water soluble, citrate soluble and citrate insoluble P fertilizer 
was studi Aman paddy under waterlogged condition was 
growls in pots and it was found that NH4+ phosphate gave 

higher yield and uptake, followed by nitrophosphate triple 

superphosphate, superphosphate, and leist by rock phosphate 
In case of barley grown on the same soil nitrophosphate gives
better results as a residual effect followed by superphosphate 
and triple superphosphate and the le ist by NH4 + 'l-osphate 
Citrate soluble phosphate gave better results on higher doses of 
application and supplied phosphates to pi-nts for a longer 
period, possibly uue to the increase in available phosphate at 
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higher doses of application and also release of the P2 0 
s'owly (CA 72 42358q) 

174 Chaudhry, M S 1965 Form, Method, and Time of 
Application of Nitrogenous Fertilizers to Rice Oryza 
2(1) 17576 (Eng) 

Field experiments have "een conducted at the Central Rice 
Research Institute to find means of increasing the efficiency of 
(NH4 )2SO4 , CaNH 4 NO 3 , and urea by rational application 
Subsurface, split applications are the best with the last dose 
being given at the boot stage 

175 Choubey, S D , Nema, V P , Shnvastava, A K , Bakslu, 
S 1967 Effect of Different Forms,Levels, Tine, and Methods 
of Applications of Nitrogenous Fertilizers on the Growth and 
Yield of Paddy JNKVV Res J 1(2) 158 62 (Eng) 

Studies on the effect of differen, orms, levels, and time of 
application of nitrogenous fertilizers were undertaken under 
the soil and climatic conditions of Jabalpur Three years' 
studies indicated that for early variety, the entire quantity of 
N can be profitably applied at the time of planting, but split 
application will be more advantageous in the case of medium 
to late varieties Subsurface application of nitrogenous 
fertilizers was found to be superior to surface method 

176 Choudhury, S P , Pal, L M ,Roy, D R 1969 2esponse 
of IRRI Paddy Vanei es to i' in Tripura Fertilizer Ne vs 
14(9) 37 9 (Eng) 

Application of N at rates of 45, 90, and 135 kg/ha affected 
the yield significantly and the response to fertilizer was linear 
There was no significant difference among the varieties 
(Taichung Native 1, IR 8, and Kaoshiung 68) in respect to 
grain yield Taichung Native I give the highest yield of 
3793 35 kg/ha Interaction effect was not found to be 
significant Yield components, such as the number of effective 
tillers, number of fertile grains per panicle, and length of 
panicle, had a positive relationship with N levels in Taichung 
Native l and IR 8 

177 Chowdhury, B , Dhua, S P 1967 Studies on the 
Relative Efficiencies of Nitrophosphates and Other 
Nitrogenous and Phosphatic Fertilizer Combinations 
Technology 4(4) 126 33 (Eng) 

In a trial with irrigated rice (Patnai 23), conducted in Bihar 
State (India), rock phosphate and superphosphate each 
combined with (NH 4 ) 2S0 4 , urea or ammonium phosphate 
nitrate, and carbonitric and sulfonitric nitrcphosphate were 
applied at dosages equivalent to 56 and 112 kg N and 
P20/ha The tipper level gave taller plants a higher initial rate 
of growth and tillering, more effective tillers, and a higher 
yield of grain and straw ovei the low level and control Soluble 
P increased the number of effective tillers by some 80%, the 
grain yield by some 40%, and straw production by more than 
100% over those obtained with rock phosphate and in the 
controls, it also tended to promote early death of tillers The 
source of N had little effect (Trop Abstr 23 2241) 

178 Daniel, K V 1970 Nitrogen Requirements ofSei Dry 
Rice in Thvandrum, Kerala Indian J Agr Sci 40(3) 288 90 
(Eng) 

An experiment was carried out to study the response of 
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semi dry rice to graded dose of ammonium sulfate, applied as 
basal and topdressing Ammonium sulfate was added at the 
rates of 33 6 and 67 2 N/ha, alone and in combination with 
farmyard manure to supply 16 8 and 33 6 kg N/ha The grain 
yield incrased significantly for every higher dose of N ap,-",d 
up to 504 kg N/ha Increased yield was obtained by 
topdressing the fertilizers at all levels of N tried A dose oi 
50 4 N as ammonium sulfate with or without farmyard 
manure can be topdressed on the 30th day after sowing with 
definite increase in grain yield 

179 Das, P, Vig, A C, Bhumbla, D R 1968 Effect of 
Chlorochohne Chloride on the Growth Characteristics, 
Lodging, and Yield of Rice J Res, Punjab Agr Univ 
5(1) 33 9 (Eng) (Punjab Agr Univ , Punjab) 

Chlorocholine chloride (I) was applied as a spray at 4 
lb/acre to rice Three different levels of fertilizer N (calcium 
ammonium nitrate at , 80, and 120 lb N/acre) were also 
applied I reduced tfe length of basal node, and increased the 
diameter of the second node significantly A dose of 4 lb I 
gave yield responses equal to 40 lb of N fertilizer However, a 
combination of 4 lb I and 40 lb N/acre gave a 39% increase in 
the yield of rice over the fertilizer alone (CA 70 2648m) 

180 Das, B, Vig, A C, Gupta, V K 1968 CCC Improves 
the Yield of Rice Farm J (Calcutta) 9(7) 1921 (Eng) 

The high potential of the short statured varieties of rice is 
due to the fact that they can wilhstand high doses of fertilizers 
without lodging Cycocel (CCC) is a recently developed growth 
retardant which has been used to reduce the stem length, 
allowing the plants to withstand higher doses (20%-30%) more 
N than customary 

181 Das, K C, Misra, A , Pandey, J 1970 Effect of Split 
Application o1 Potash on Rice Fertiliser News 15(8) 49 51 
(Eng) 

A field trial in the lateritic sandy soil of Bhudaneswar was 
conducted in kharif 1969, to study how the utilization of 
potash was influenced by split and customary basal 
application at two levels of K2 0 (100 and 200 kg/ha) in 
conjuntion with two levels of N (100 and 150 kg/ha) on 
dwarf Indica rice IR 8 Results indicated that split application 
of potash was significantly superior to its application only as 
basal dose, the forme giving a significant 8% higher grain yield 
over the latter The interaction between levels of N and levels 
of K20 indicated that utilization of N could b- impeded when 
potash was limiting and vice versa Tile inteiaction between 
levels of potash and method of application was not significant 

182 De, R Mohta, N K ,Sharma, S K 1967 FertilizerFed 
Through Leaves Raises Paddy Yields Indian Farming 
17(3) 17 (Eng) 

The highest etficacy of grain production per kg of N 
applied was noted in the treatment where 40 kg of N was 
applied to the soil ard 40 kg of N applied through foliage The 
net economic return per rupee invested in fertilizer was also 
the highest under this treatment 

183 Dhua, S P 1965 Efficiency of Various Forms of 
Phosphate in Crop Plant Nutrition II Response of Aman 
Paddy in Field Trials Technology 2(2) 82 6 (Eng) (Fert 
Corp India Ltd , Sindri) 



Multiphospaate, fused Ca Mg phosphate, calcined 
phosphate, and superohosphate, were evaluated at 25, 50, and
100 lb/acre on Patnai 23 rice in the soil of Aman paddy The 
soil contained 27 95% clay, 21 22% silt, and 45 95% sand, its
chemical analysis indicated 1 211% organic C, 0 154% total 
N, 0 185% total P2 0 5 , 0 941% total K20, pH 8 4, base
exchange capacity 24 151 meq/100 g, exchangeable K 0 361,
exchangeable tl 1 176 The Japanese procedure of seed 
select'on and seedbed preparation was used Multiphosphate,
100 lb/acre, was superior to the other fertilizers in grain and 
straw yields in an average of eight replicates (CA
64 13345h) 


184 Dhua, S P Chowdhury, B 1966 The Relative 
Efficiencies of Nitrophosphate and Otner Nitrogenous and 
Phosphate Fertilizer Combinations I Response of AmanPaddy in Field Trials Technology 3(2) 78 86 (Eng) (Fert
Corp India Ltd ,Sindri) 

The effects of nitrophosphate, ammoniui phosphate
sulfate, superphosphate ammonium sulfate,
superphosphate ammonium nitrate, superphosphate, and
ammonium sulfate were examined on the growth and
development of the Patnai 23 variety of rice grown under 
puddled conditions Comparative experiments were made on 
the plant heights, number of tillers formed, yields of rice straw
and grain, and uptake of N and phosphate by the rice plants
under the action of the above fertilizers at the 50 and 100 lb
levels of N + P2 05 /acre There is little difference in the variouc
feitilizers used (CA 67 21170d) 

185 Dhua, S P, Roy, A K , Chakravorty, K R 1964
Efficiency of Various Forms of Phosphate in Crop Plant 
Nutrition I Response of 'Aus' Paddy in Pot Cultures 
Techn:logy 1(3) 12 18 kEng) (Fert Corp India, Sindri)

The effect of base fertilizing with three thermal phosphates
(defluorinated calcined phosphate, fused calcium magnesium
phosphate, and multiphosphate, the latter prepared by adding 
liquid phosphate before calcination) and super on paddy are
compared Plants given multiphosphate showed the most rapid
growth best utilization of applied P and highest uptake of N 
and K (SF 28 2760) 

186 Dhua, S R 1964 Agronomical Significanceof Carbon 
Nutrition H &III Studies on the Efficiency of Various Forms 
of Ammoniacal Nitrogen, Responses of "Aus" Paddy InPot 

Culture and in Field Trials Tezchnology 1(4) 3652 (Eng)

(Fert Corp India, Sindri) 


In pot experiments with NH 4 HCO3 , (NI1 4 )2CO3, 
(NH4 )2SO 4 , and NH3 on neutral loam, NH4HCO3 was the 
most effective source for promoting vegetative and 
reproductive growth under dry conditions Under waterlogged
conditions (N- 4 )2CO3 was best The yield of rice tops was 
significantly higher under dry than under waterlogged
conditions, the opposite was true of roots Waterlogged plants
took up significantly lirger amounts of P than corresponding 
dry plants Waterlogged rice rr hd 40% lessots C than 
corresponding dry roots In field experiments, plants receiving 
(NH 4 )2CO3 and NH4 HCO 3 showed more rapid growth and
lugher grain and straw yields than those given the other N 
compounds (SF 28 4016) 

187 Dhua, S P , Roy, S 1968 Response of Ainan Paddy and 
Potato to Soil and FoharApplicationsof VariousNitrogenous
Fertilizers Technology 5(2) 124 26 (Eng) (Fert Corp India 
Ltd ,Sindri) 

Foliar application proved superior to soil applications as 
r'gards straw yields of paddy, though no such difference 
discernible %ith 

was 
tuber yields of potato Among the fertilizers

used, NH 4 HCO 3 proved superior in encouraging straw yield of 
paddy though no significant difference could be obtained for 
tuber yields of potato The response of paddy to various levels
of application was manifested by an increased straw yield and 
a decreased grain yield with increasing levels of N Potato 
responded with increasing tuber yields with soil application,
while a reverse trend was observed for foliar application (CA 
70 46492k) 

188 Datta, N P , Kalbande, A R 1967 Correlation of 
Response in Paddy with Soil Test Potassium in Different 
IndianSoils J Indian Soc Soil Sci 15(1) 16 (Eng)

In a pot trial with ricegrown in soils from different regions
in India, relations were examined of 10 different methods to
determine soil K, yield, and K uptake Plants received no
nutrients, N + P, or NP + K at three different levels In soils 
with a pH over 6 5, containing free lime, in which illite was the
dominant clay mineral, the yield response was significantly
orrelated with K extracted by IN H2 S0 4 for 30 minutes 

E,.traction by IN NI-I 4 acetate of soils containing less than 
20% cl) was superior for the evaluation of exchangeable and 
water soluble K, if less than 0 2 meq K/100 g soil is present, 
whereas 6% ammonia solution + 7% acetic acid betterwhen the soil contained 

was 
more K No correlation was found 

oetween methods of extra, cion and K uptake at the tillering 
stage (Trop Abstr 23 25) 

189 Datta, N P , Shinde, J E 1965 Yield and Nutritionof
Rice Under Upland and Waterlogged Conditions-Effect of
Nitrogen, Phosphorus and Silica J Indian Soc Soil Sci 
13(1) 53 60 (Eng) 

Studies conducted at New Delhi showed that N and P
benefited the dry matter yield of rice more under waterlogged
than under upland conditions Si increased thc. yield 
irrespective of the conditions of growth N under waterloggedconditions did not influence the total uptake and contents of
either N or P No significant interaction occurred between N
 
and conditions of growth as regards percent fertilizer P upt'ake,

utilization, and P availability 
 P increased under wdterlogged

conditions both percent utilization of idded P and P
 
availability 
 but the crop met its major dcmand from the soil
 
Si did not influence percent fertilizer P upt ike and P
 
availability but under waterlogged conditions 
 decreased 
utilization of applied P and total N uptike The Si Lontent 
increased under both but more markedly under the Upland

conditions (Trop Abstr 21 289)
 
190 Datt- N P , Venkateswirlu J 1968 Uptake o/

Fertilizerthosphorusand Nitrogenirom Diffirent Alhthods of
 
Apphcalion by I owland Rice Growing on Maljor Indian oIlv
 
Trans 9th Int Congr Soil Sci 4 9 18 (Ing ) (Agr Res Inst, 
New Delhi) 

There was no significant difference in availability and 
utilization of P fertilizer as superphosphite appliel at the 
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surface or at 5 cm depth NH 4NO3 increased Pavailability 
when the fertilizers were mixed N was best applied at 5 cm 
depth (SF 32 3194) 

191 Datta, S 1968 Iffects ofSplit Application ofPotash on 
Yield of Paddy Potashi News Letter 3(12) 3 pp (Eng) 

The magnitude of response to split application of K20 as 
against single ipplication varied from 158 kg in Alleppey 
dist-ict to 276 kg in Pilgbt 4,strict The average response for 
all districts obt lined from 35 demonstratons amounted to 
194 kg/acre or an increase in yield o" 9% 

192 Deslipande M R , Kunkalkar, 0 G , Rangaroa, D S 
1966 Cumulative Response of Paddy to Nitrogen and 
Phosphoric Icid in North Konkan Area ofMahatashtraState 
Pooni Agr Coil Mag 56(3-4) 29 35 (Eng) 

Five different fertilizer experiments on paddy were 
conducted (I) three levels of N, P20s, and K20, (2) three 
levels of N P205 and ftrmyard il inure, (3) three levels of N, 
P2 05 and three lornis of N, (4) three levels of N, P20s, and 
tlhrce mid late str ins of paddy, and (5) three levels of N, 
P205, and diree I ite strins of paddy were cairricd out during 
two se sons of 1954 ind 1955 In 3rain yields straw yields 
hiLight of plants and number of tillers, the response of paddy 
to N was signmficmt it both the levels of 20 and 40 lb/acre 
There was no effect of phosphori, acid fertilizer on the crop 
of paddy 

193 Dikshit N N , Sdal B (upt i, J C Singh, K P N 
1907 Brclinq Rite lIartict Re~ponsive to Nitrogen 
lertization in Uttar Pradesh I cieening Different 5trains 
for Potntial at Iwo Iciwls of Fetilihty Madras Agr J 
54(9) 489 9l (1ng) 
Ilhe respo ise of 18 rice str jins, differing in maturity, to 45 

kg and 90 kg N/ha w isinvestigited in small field trials Early 
and medium str uns produced more tillers at the highei than 
ti e lower N level the difference wis more pronounced in 
medum ir ils All tillers bore eirs in erly strains but not all 
in mid ,.ison ones The dillference in the number of tillers in 
'Aie season strains at the higher N level was not marked The 
duration oIfmind season strains tended to be shorter at the 
lower th in at higher N level, but early ind late seasontile 

strains showed variable response to N Larly strains at the 
higher fertility 1.vcl give the ighest grain yields 63 746 
kg/ha, followed by 56 5 65 6 kg/hi for mid season strains and 
539 59 I kg/ha for late ones (I A I 1471) 

194 Lnyi, B A ( 1965 Analyui' of Growth and Yield of 
Upland and Swamp Rict ia it is Umlkr NigerianConditions 
Indi inJ Agr Sci 1h(3) 216 3 3 (1ng ) 

An cxpermnent to study tligrowth and yield of Agbede 
UIpl md rice md of the BG 79 and Illck Paddy swam ,) rice 
vinrCites Wvsconducted in Nigeria The three rice vireties 
bch ivcd diftcrently in their growth h ibmts BG 79 out yielded 
Agbede md ick nd respectively131 P iddy by 66'/ I01 '/,, N 
signifi, itly incre ised the g,in yield the ear length the total 
dry weight mod the leif arei in Oilthe varieties Split N 
apphcition for Black Piddy was suggested, applications to be 
made it the time of sowing the mid vegetative stage 9 10 
weeks after sowing, and i week after ear emergence For 
Agbede and BG 79 only two split N applications are suggested, 
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viz at the time of sowing and at the time of ear emergence 
(FA 21 1015) 

195 Finfrock, D C , Donahue, R L 1965 The Efficiency of 
Various Nitrogenous Fertilizersfor Paddy Chem Age India 
16(10) 851 54 (Eng) (Ford Found New Delhi) 

Studies show that only NH 4 + or urea fertilizer should be 
used on paddy Per unit weight of N, NH4 N0 3 , and 
Ca(N0 3)2 4H 20 are as effective as urea or NH 4+ fertilizer on 
all upland crops on most soils, but are not efficient when used 
as abasal dressing on paddy For most efficient use, fertilizers 
for paddy should be placed 2 4 in deep in the soil, and applied 
either all at preplanting or part at preplanting and part as 
topdressing before the floral parts start to grow, normally 
25 30 days before ear emergence (CA 64 4215) 

196 Gopalakrishnan, M D 1968 Productivity and 
Profitability of ADT 27 in Thanjavur District Indian J Agr 
Econ 23(4) 65 9 (Lng ) 

In Thanjavur district (India), a field survey was conducted 
to study the economics of growing the introduced rice variety 
ADT 27 This variety is nonlodging, has a lugh fertilizer 
response and is less susceptible to pests than the local 
varieties It was found that the introduction of the 
high yielding strain, ADT 27, has raised the agricultural 
production on a massive scale, most of the farmers have 
switched over to this variety as they get better economic 
returns from their farms as a whole (Trop Abstr 24 1493) 

197 Grewal J S, Randhawa N S, Bhumbli, D R 1969 
Lffect of Micronutrientson Yield of Rite and Maize J Res, 
Punjab Agr Umv 6(I) 3845 (Eng) (Punjab Agr Univ, 
Ludhiana) 

Spray application of ZnSO 4 increased the yield of rice and 
maize in all soils containing Z 068 ppm available Zn 
Reponses of ilice and maize to FeSO 4 application were 
significant in Ludhiana soil only (which contained 11 8 ppm 
exchangeable Fe) MnSO 4 application increased the yield of 
rice in Rohtak and Karnal soils which contained 15 and 3 1 
ppm exchangeable Mn, respectively Responses to the 
application of B Cu, Mo and Mg were inconsistent and not 
significant (CA 73 13609n) 

198 Husain, M M 1967 Rice Yield as Influenced by 
FertilizerLevel and Spacing Indian J Sci Ind 1(3) 127 31 
(Eng)
 

P trial conducted at Hyderabad Ind.i, during two 
successive seasons compared (I) an indica x Japonica rice 
va.iety with an indica variety, (2) spacings of I.- x 10, 15 x 15, 
and 15 x 20 cm, (3) fertilizer dosiges of 34 kg N + 17 kg P205 
and 67 kg N +34 ki, P205 in combination with 12 5 tons 
frmyard m inure/ha In the December April season, grain and 
straw yields were significmntly higher with the higher fertilizer 
dosage, the idtica variety yielded much more grain but less 
straw than the hybrid, grain yields increased with denser 
planting, interactions were not significant In the 
June November season, only the hybrid profited from the 
higher fertilizer dosage, the differerce in yield oetween the 
varieties was smaller than in the previous season,close spacing 
increased the grain yield of the hybrid only (Trop Abstr 
23 1379)
 



199 Israel, P , Prakasi Rao, P S 1968 Influence of Potash 
on Gall Fly Incidence in Rice Oryza 4(1) 85 6 (Eng ) (Cent 
ice Res Inst , Cuttack) 

In pot experiments, rice seedlings were given 0 25 ppm of K 
as K.,O in studies on the influence of K on gall fly 
(Pachydiplosisoryzae) incidence For every unit ppm increase 
in K level, gall fly incidence increased by 0 2103/( (FCA 
22 1896) 

200 Jam, G L, Singh, R M 1967 Lffect of Iron and Zinc 
on Nutrient Uptake by Paddy Labdev Part B 5(2) 156 57 
(Eng) (Univ Udaipur Rajasthan) 

Soil application of Zn at 2 53 kg/ha or foliar spray with Fe 
at 2 23 kg/ha sign ficantly increased uptake of N and Ca by 
rice plants P uptake wis narkedly increased by foliar spray 
with Zn alone or in combination with Fe ([CA 23 331) 

201 Jam, N K Singh, V Smngh, R V , Nath, U 1969 
Response of Rice ( 'Oryza sativa" I ) Varieties to Different 
Levels of Fertility and Spacing Indian J Agr Sci 39 893 97 
(Eng) (Indian Explosives Ltd , Kanpur) 

Different varieties of rice (China 4, I 8, Taichung 65, 
Taichung Native I) were compared at three spacings (15 x 10, 
15 x 15 and 15 x 20 cm) and at six levels of fertilizing with 
40 200 kg/ha N (or no treatment) bal inced with half the 
amounts of P2Os and K2 0 Maximum yields were produced 
by the indica varieties (with 160 80 80), whereas the ponlat 
type was intermcdiate between the dwarf and tall indicas (SF 
33 3192) 

202 Iayaraman, M Swaninathan, K Nariakulandai, A 
1968 Tune of Application of Nitrogen to Paddy in the Old 
Canvery Delta Madras Agr J 55 24347 (Lng) (Model 
Agron Experiments, Aduthural) 

Experiments with 40 Ib/cre N snowed that there was little 
difference between (Nil 4 )2 SO4 and urea A single application 
of N before pi mnting or it tullering benefited tle Iharifrather 
than the rabi crop split application one half before planting 
and the other one half at tillering wis the best for 
long duration paddy N applied a week before flowering did 
not icrease yields ipa short term variety, md response of the 
latter to split arplications was lower than that of a 
long duration crop (SF 30 4508) 

203 Jayasekera, E II W, Ariyanayagam, R P 1964 
Efficiency of Urea and Sulfate of Ammonia as a Source of 
Nitrogen for Rice in the Sandy Soils of the BatticaloaDistrict 
Trop Agricst 118 103 8 (Lng) (Dep A2 r Exp Sta , 
Karadiyan Aru Battlcaloa) 

On sandy soils of pll 5 5 6 low in Fe average yield 
increases were 33 7% with (N1t 4 )2 SO 4 ild 73 4% with urei 
Root drainage occurs with (NI! 4 ) 2SO 4 (SF 28 2029) 

204 Kalain, M A Thampi, P S ,George, C M 1966 Dirtat 
and Cumulative Effects of Nitrogen, Phosphorus and 
Potassium on Rice Agr Res J Kerala 4 11 16 (Lng) (Ag, 
Coll , Vellayani) 

Increasing dressing, of up to 60 lb/acre N significantly 
increased grain yields, yield increase from 30 60 lb P2Os was 
much lower, and response to K20 was not significant There 
was not significant difference between response to fertilizer 

applied in a single season and the cumulative effect due to 
continuous applications indicatiig a lack of residual effect of 
fertilizers oil continuously cropped land (SF 30 643) 

205 Kmwar, J S 1966 Lffect of Trace Nutrients on the 
Yield of Crops in Acid Soils of KangraDi trctof the Punjab 
Bull Nat Inst Sci mdini No 26, 63 70 (Lng) (Agr Coil 
Ludltana) 

In the title area trace nutrient deficiencies md the effects 
of applying trace nutrients on wheat maiie p iddy pot itoes 
tea, and apples were investigited The elfcc' of trace nutriLnts 
with a basal dos. of NPK was determined The yicld dat ishow 
that the soil or spriy applhc ition of Zn slgnific mntly increased 
the yield of these crops Thus, there seems to be iwidespread 
deicliency of Zn in icid soils of Kangri district (CA 
66 28001 n) 

206 Kanwar, J S 1969 Fertilizet-The Kinlgptn In 
Agriculture Indian Farmrg 18(12) 5 7 9 (Lng) 

Major aspects of fertilizers in rite production in India are 
reviewed Brief attention is paid to response per unit nutrient, 
fertilizers vs organic manure conservation of soil fertility, 
fertlimzers and irrigation economics and yield response 
Planting three crops/year of the new high yielding varieties 
would entail removal of 380 kg N, 925 kg P20 5 and 570 kg 
K2 0/ha as well as considerable amounts of secondary and 
nicroelements Adequate compensation of these losses 
requires dressings of some 3 8 tons ammonium sulfate, 2 8 
tons superphosphate, and 2 24 tons of euriate potash/ha, and 
various amounts of trace elements, liking into consideration 
the etficiency of the fertilizers oil soil (Trop Abstr 25 1311) 

207 Kanwar, J S Grewal, J S 1966 Direct and Residual 
Availability of Native and Applied Potassium in Soil J Res, 
Punjab Agr Univ 3 1 6 (Eng ) (Punjab Agr Univ , Ludhiana) 

In pot experiments on sandy loam soil of pI 8 3 applying 
50, 100, or 200 ppm K2 0 sigilificaitly increased the yield of a 
paddy crop and a subsequent ,vheat crop A second paddy 
crop following wheat was little affected K recovery from the 
fertilizer by tile three crops was 53 0/-62 2%with balanced N 
and P application A Iirge amount of fertilizer Kbecame fixed 
in wIol 0 7%-43 77 of this K was taken up by the first 
paddy cron and 2 .8% 53 IX by the wheat crop InLcreasing 
the K rate decreased the amount of fixed K released to the 
crops (SF 30 2861) 

208 Kanwar, J S , Sekhon G S 1968 rine ofApphication 
and Source of Nitrogeious kertilizers for Paddi' J Res 
Punjab Agr Univ 5(l) 29 32 (Lng) (Punj ib Agr Univ 
Ludhliana) 

In a 3year experiment with a short duration (95 days) 
vrety Jhoni 349, oil sandy lotmm slightly ilkalmne soils 
moderate in orgamc C and high in ivilable P a split 
application of 140 lb/acie N one third it puddling (or ii 
planting), one third at tillering and on1c third it preflowering, 
gave higher yields of unhusked piddy than smighl ipplcations 
of the full amount Splitting the applhc ition into two w is 
slightly better than single applications (NI1 4 )2 SO4 aInd urea 
were equally effective (St 32 75 I) 

209 Krislnan, R II , Mananiolian Lal, S 1965 Urea and 
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Ammonium Sulfate for Short DurationPaddyand Their Time yields any further Compared with broadcasting, uptake of N 
of Apphcation Madras Agr J 52(9) 410 11 (Eng) was increased where placement or pellets were used, but only

N fertilizer, as (Ni-!4 )2 SO4 or urea, applied entirely at when the fertilizer wis applied as a single dressing or given in 
planting or in two equal applications, recorded equal yields two installments, with dressings in three installments, there 
during the first year of the ex- rinent In the second year, was no difference between the methods of application (SF
application of the entire quantity at planting produced the 33 2386) 
maximum yield The experimental data cannot concl'isively 
prove the usefulness of the application of N fertil,zer in split 214 Lakhdive, B A , Prisid, R 1967 Responoe to Nitrogen
doses or in a single dose at planting in Relation to Plant Type tn Rice J Post Grad Sch 

5(2) 242 45 (Eng) (Indian Agr Res Inst , New Delli)
210 Kundu, K K , Sircar, S M 1968 A Note on the Effects Low response varieties of rice are generally tall with thin 
of Heavy Nitrogcn and Potassium Fertilization on the culms, and show active tillering and large leafy expansion
Cellulose and Itgmin Contents of Rice Culn, at Different Such a giowth habit leads to mutual shading and adversely
Stages of Growth Int Rice Comm Newsl 17(4) 30 3 (Eng) affects light penetration to inner leaves These varieties are 
(Univ CaluttI) susceptible to lodging, which limits the response to N The 

Cellulose and lignin contents of the culm were generally plants of high response rice varieties are short in stature having
decreased by incre ising N but increased by K (SP 33 3193) stiff straw and narrow, short, erect dark green leaves This 

growth habit permits the use of heavy N dressings which make 
211 Kundu, K K , Sircar S M 1969 Studies on the it possible to attain consideiably higher yields as compared to 
Physiologi' of the Rice Plant 22 Effect of Heavy Fertilizer low response varieties 
Stress on Carbohidrait Aletabolisi in Tito lWVinter Varieties 
Indian J Agr SLi 39) 991 99 (Lng) (Univ Calcutta) 215 Lakhdive, B A Prasad, R 1970 Yield of a Tall and a 

Four levels of N (34 68, 102, and 136 kg/ha) were Dwarf Indica Rice as Affected by FertihzcrNitrogen With 
combincd with tour levels of K (0 204 kg/hli) while P was and Without Nitrification Inhibitors J Agr Sci 75 375 79 
applied at 68 kg/ha In ihe preflowering stages, total sugar (Eng) 
content (and polysiLclarides) decreased with increasing N, Two varieties of irrigated rice N P 130 (a tall variety) and 
and incre ised with incre ising K, in the postflowering stage Taichung Native I (a dwarf variety of indica rice) were 
this gcneral trcind wis reversed Content of reducing sugars was compared in 1966 and 1967 when grown with several amounts 
generally dec.re ised by increasing N, and increased by of sodium nitrite and ammonium sulfate Comparisons of 
increasing k (Sr 33 3195) ammonium sulfate treated wiih 'N Serve or with 'AM' against 

untreated ammonium sulfate were made Applying more than 
2212 Liklidive, 11A Pr is id R 1969 Pffect of Nitrification 60 80 kg N/li did not increase the number of panicles per m

Inhibitor licated Uia on Nitiogen Uptake and Yield of Rice with N P 130 but lowered the number of spikelets and filled 
titRelation to Iertiltzet Placement and Time of Fertihzing Z grain percentage Up to 120 kg N/ha panicle number and the 
Pflanzenernac.hr Bodenk 124(I) 23 9 (Ger ) (Inst Agr Res number of spikelets ol Taichung Native I increased 
New Dellii) significantly but the filled grain percentage was not increased,

N Serve 12 cldoro 6 (trichloromethyl)pyridtne] or AM yield of grain responded significantly up to 120 kg N/ha
(2 amino 4 chloro 6 methylpyrnidine) treated urea increased Taichung Native I yielded more grain and less straw than N P 
N uptake by rie is well as grain and straw yields, 130 Increasing thc N applied significantly increased the yield
independently of the method of application A single dressing of straw from both varieties Ammonium sulfate increased 
of AM treated urea give I higher N uptake than split panicle number and reduced the percentage of filled grain
applications of untreated urea Placement and pellet compared to sodium nitrate but the increase in panicle number 
application of N increased rice yields, but split application was higher wit[- Taichung Native I than with N P 130, as a 
tailed to give i response to rice Only single and split result ammonium sulfate consistently increased the grain yield
application increased the N uptake by plhcement fertilization of Taichung N tive I When the immonium sulfate was treated 
and pellet ipplication compared to broadcast application with either inhibitor it gave more grain of Taichung Native I 
Fcrtilizer ippliution in three treatments did not result in than untreated fertilizer, treated fertilizer gave more straw of 
differences In the N uptike due to different application both varieties 
methods (CA 72 7 80 79p) 

216 Lenka, D 1)69 Response of Indica andPonlai Varieties 
213 Lakhdive B A , Prasad, R 1969 Lffect of Urea, of Rice to High Levels of Nitrogen tinWet and Dry Seasons 
Containing Nitrification Inhibiting Agents, on Nitrogen Indian J Agr Sci 39(7) 642 51 (Eng)
Uptake and Yield of Rice, as Dependingon Alethod and Tune The response of Taichung Native I to Ikg N was about 21 
of Application Z Pflinzenernaehr Bodenk 124 238 (Ger) kg in the dry season and only 84 kg in the w.t season as 
(Inst Agr Res, New Delu) against 13 i and 3 4 kg grain of Ptb 10 and 12 4 and 4 9 kg of 

Dressings of ure Tkn 6 in the dry and wet seasons, respectively Ponlai varieties(150 kg/ha N), applied in combinaition responded more than the tall indica varieties in the dry season 
with N Serve" or 'AM ' to rice on a sandy clay loam (pH than in the wet season 
7 9), increased grain and straw yields irrespective of the 
method of ipplication Placement to 6 cm depth or 217 Lenka, D , Behera, P C 1967 Response of FourTaiwan 
application in pelleted form (up to 2 cm diameter) increased and Two Local Varieties of Paddy to High Levwls of Nitrogen
yields over broadcasting, but sph application failed to increase Indian J Agron 12(4) 353 57 (Eng) 
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The Taiwan varieties yield more than the local varieties due 
to more effective tillers per plant and more grains per panicle 
These varieties respond well up to 120 kg N/ha whereas the 
local varieties respond only up to 80 kg N/ha 

218 Mahapatra, I C 1969 FertiltserNeeds ofRice Indian 
Farming 18(12) 21,23 5, 27 (Eng) 

Response of rice to N,P,and K fertilizers in India isbriefly 
reviewed, with particular reference to dwarf varieties 
Attention is paid to properties of waterlogged soil, 
environment, nutrient removal, sources of nutrients rates 
times, and methods of application The dwarf ndica iarrcty T 
R 8 outyielded other varieties irrespe(tive of dose ot N or 
season, its productivity in the dry season was some 50% more 
than that in the wet season Foliar application of 2% urea 
solution, equivalent to 25 kg N/ha ii, I ,or more split 
dressings between initiation of tillering and 10 days before 
panicle emergence, supplementary to a basic dressing of 50 kg 
N/ha, was found to be best for efficient utilization A response 
to 120 kg P205 /hrn was observed following the higher N 
dressings, while there was a response to 20 60 kg K20/ha 
depending on conditions (Trop Abstr 25 1312) 

219 Mahapatra, I C 1969 Recent Advances titRice 
Agronomy Indian Farming 19(5) 9 11 (Eng) (Cent Rice 
Res Inst ,Cuttack) 

Applcation of compost and ammonium sulfate in varying 
doses to the same plot over a period of 17 year° showed that 
continuous applcation of ammonium sulfate at increasing 
rates during the same period did not bring about any change in 
soil pHi but resulted in an increase in C L C and decrease in 
exchangeable Ca+ 2 and Mg+ 2 Application of lime also did not 
affect the grain yield rertilizers containing NH4 N are 
superior to those containing NO3 N in waterlogged soils The 
relative ratings of ammoniun sulfate nitrate, ammoniun 
chlonde, calcium ammonium nitrate and urea (untreated) are 
9924, 9496, 9381, and 9218, respectively, taking 
ammonium sulfate as 100 Deep placements of fertilizers at 
the time of puddling and postplanting stages increase the 
efficiency of fertilizer is compared to surface application 
Two-split applications of N fertilizers for heavy soils (75% as 
basal and 25% at primordial initiation stage) and three splits 
for light soils (50% -s basal, 25% within a fortnight after 
transplanting, and 25% at boot leaf stage) to supply 80 100 kg 
N/ha for high yielding varieties, I ive been found to be more 
efficient than the entire quantity applied in one dose The 
times of split dressings of fertilizer should coincide with tiller 
and flower primordial initiation stages For normal soils, N, 
P2 0 5, and K20 levels recommended for the rice crop are in 
the ratio of 2 1 1 

220 Mahapatra, I C Prasad, R 1970 Resp&nse of Rice to 
Potassim tinRelation to Its Transformationand Availability 
Under Waterlogged Condition Fertilizer News 15(2) 3441 
(Eng) 

Results from 665 trials conducted on cultivators' fields 
with rice under the All India Coordinated Agronomic 
Experiments Scheme (I C A R ) are presented and discussed 
Although the yield levels were higher in tire dry season, 
responses to K were wet season High yieldinghigher in tile 
varieties, in general, gave higher responses to K as compared to 

locally improved varieties The average responses of high 
yielding and locally improved varieties to K on different soils 
varied from 472 to 1353 and 29 to 654 kg (grain)/ha, 
respectively Highest responses were obtained on red soils On 
these soils return per rupee invested in K fertilization was Rs 
'0 76 and 4 64 for high yielding and locally improved 
varieties, respectivelv 

221 Mariakulandai, A , Chamy, A 1967 Rice and 
Phovphates Fertilizer News 12(2) 20 6 (Eng) 

Tile response of rice to phosphate is shown to be very 
complicated and involved by limiting factors such as (a) 
placement (b) indiiect manuring through legumes, (c) 
combination with green minure, farmyard manure N and 
K20 (d) lime, chelates, arid nicronutrients and (e) soil type 
md soil reaction A general recommendation isa basal dressing 
of 30 lb ?205 and 5000 lb of green leat with 30 lb N and 10 
lb MnSO 4/ha 

222 Mehrotra, 0 N , Saxena, H K 1967 Responses of 
Important Crops to Trace tlements in Uttar Pradesh 1 
Paddy Indian J Agron 12(2) 186 92 (Eng) 

Response of rice to micronutrients was inestigated at 
several locations in Uttar Pradesh Soil application of 1 12 kg 
B (as borax)/ha increased grain yields by 13 23% at tour 
locations and that of 2 24 kg B/ha by 18% at one location Cu 
at 3 36 6 72 kg CuSO 4/ha increased yield by 2 2%-17 6% 
ZnSO4 had little effect on yield A foliar spray of B +Cu i-Mn 
raised grain yields to 2453 kg/ha comparea with 1144 kg/ha 
for the untreated control at Luchnow while B + Mn was best 
at Varanasi (FA 2 756) 

223 Mehrotra, 0 N , Sinha, N S , Srivastava, R D L 1968 
The Nutrition of hidtan Cereals 2 Uptake of Nitrogen and 
Phosphorus at Different Stages of Growth by Early Paddy 
(Unhulled Rice) Under Varying FertilizerManagement Plant 
Soil 28(3) 422 30 (Eng) (Crop Physiol Sect , Agr Dep, 
Kanpur)
 

Tile uptake of N and P was measured to determine at which 
stage of the rice growth N and P are in maximum demand The 
N absorption increased up to tillering in an early maturity 
variety of paddy rice irrespective of treatment Maximum 
uptake of N and P was noted when 66 kg N combined with 44 
kg P205/ha was applied Of the total N uptake, 45% occurred 
from seedling to tillering,-35% from jointing to ear initiation, 
and 20% up to maturity, whereas in the case of P, -'70%was 
taken up to panicle emergence lighest N recovery (64 8%) 
was noted with the application of 66 kg N + 44 kg P2Os/ha 
Application of N alone at 22 44, and 66 kg/ha produced
1315, 1539, and 1757 kg dry mattcr/h while the addition of 
22 and 44 kg phosplhates/ha with the three doses of N 
increased the dry matter content (CA 69 2148c) 

224 Menon, M K , Pisharodi, P N Ramankutty, N N 
1967 A ComparativeStudy of Urea and Ammonium Sulfate 
as the Source of Nitrogen for Rice titherala Agr Res J 
Kerala 5 40 4 (Eng ) (Agr Res Sta , Pattambi)Over a period of four autuni and four winter seasons, 
yields increased linearly with up to 150 lb/cre N, but >90 
lb/acre was uneconomic For autumn, a predoinince of urea, 
and for winter a predominance of (NIl 4 )2 SO4 was preferable 
in urea (NI- 4)2SO 4 mixtures (SF 32 1563) 
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225 Misra, S G , Singh, B 1968 Relative Efficiencies of 
Ammoinuin Sifat' and Urea in Black and Saline Soils of 
Uttar Pradesh Under Paddy (Rice) Indian J Agron 
13(4) 224 29 (Lni, ) (Unv Allahabad) 

Rice is one of tihe most important cereal crops in India and 
it is generally grown in those soils whlch have a good 
water holding capicity Effet of (NfH4 )2 SO 4 and urea on 
shoot height, number of tillers and dry weight and uptake of 
N and P by paddy wis studied under waterlogged conditions in 
pots containing 4 5 kg black or saline soil (NI-14 )2SO4 had 
more sigificant effecLts on shoot height average tiller number, 
and dry weight in bl lck soil than did urea The application of 
phosphate in combination with (NH 4 )2 SO4 was beneficial for 
dry weight and P content of paddy plants, while only shoot 
height Was affect2d by addition of phosphate to urea In the 
case ot s-dine soil, urea was superior to (NH 4) 2SO4 with 
respect to shoot heiglit, dry weight and averagc tiller number 
at 90 days (CA 71 122998t) 

226 Mohanty S K Kibe, M M 1968 ComparativeStudies 
on Coatedand Uncoated Fertilizersas Sources ofN P,and K 
for Rice Indian J SdL Ind 2(2) 65 8 (Lng) 

The rel itive elficieny of coated and uncoated fertilizers 
containing all three maj)r nutrients (NPK) was studied by 
carrying out a pot .ulture expermnlent using rice as a test crop 
on a clay loiiy soil with neutril reacton The coated 
fertilizers werc found to bc slglihcantly better than utncoated 
fertili/ers in respect to absorption and utilization of N, P, and 
K by the n.e plants 

"27 Moolai, M K , Sood P R 1966 Effect of Nitrogen, 
Phosphorus and Potash on Paddy Yield Riso 15(4) 257 60 
(It ) 

A N x 1) \ K fertilizer trial with the rice variety Jhon 1349 
was conducted on an irrigated clay soil in tileIndian Punjab 
during 3 succcssive years Superphosphate, KCI, and half of 
the innoniun sulfate were applied before transplanting the 
remamndcr of the N tertilier I month alter transplanting 
dosages of N, P nO Themd K2 0 were 0, 28, and 56 kg/ha 
average yield ovcr 3 years was increased by N from 1678 to 
2080 and 2427 kg/ha There was no response to K The lower 
dose of P I id no effect, the higher dose depressed the yield 
This depressing effect was mitigated by N in the second year 
of the trial, but all other interactions were nonsignificant 
(Trop Abstr 22 456) 

228 Mudholkar N J Sahay M N 1968 Effect of 
Blue Green Algae on Rice Yield Under Different Soil Types 
Indian J Agron 13 115 18 (Eng ) (Cent Rice Res Inst , 
Cuttick) 

In pot experiments, rice seedlings of variety Ptb 10 wcre 
inoculated with a mixture of Anabaena sp Nostoc sp and 
It'estiella sp and grown in seven different rice growing soils 
higher grain yields due to the algae were recorded on all soil 
types The effect of tilealgae was increased by the addition of 
1000 kg/ha hime + 20 kg/ha P20S + 0 28 kg/ha NaMoO 4 The 
increased yield was 12 36% greater than that obtained by the 
application of 20 kg/ha N as (Nil 4 )2 SO4 The uptake of N was 
greatest iitthe fertilizer + algae treatment (SF 33 4836) 

229 Mudholkar, N J , Sankaram, A 1968 Nitrogen 

32 

Applicatior to High Yielding Rice Varieties and the Beneficial 
Role of Blue Green Algae Andhra Agr J 15(2) 57 9 (Eng) 
(Cent Rice Res Inst , Cuttack) 

The extent to which algal moc.ulation and urea spray could 
be made additive so as to meet the high N requirement of rice 
(variety Taichung Native 1)was examined using a mixture of 
Anabaena, Novtoc, and Scytoneina Plants inoculated with the 
mixture and sprayed with 75 kg N/ha as urea produced grain 
yields ompatable to those of plants fertilized with 75 kg N/ha 
as soil application or as urei spray but not inoculated The 
efficiency of N utilization is also higher in the presence of 
algae The use of algal inoculation in conjunction with urea 
spray to meet the high N requirement of high yielding and N 
responsive varieties appears promising (CA 73 3053n) 

230 Mukheri, S , Kundu K K , Sircar, S M 1968 Studies 
on the Physiology of the Rice Plant XIX Effects of the Heavy 
Fertilizer Stre5s on Culm Characteristics of Two Winter 
Varieties ti Relation to Yield and Lodging Behavior Indian J 
Agr Sci 38(2) 32637 (Lng) (Calcutta Univ) 

A study was made of the culn of two winter rice varieties 
to ascertain the extent to whlch they were modified by heavy 
N fertilization with viious combinations of N md K In 
1962 63, Latisail and Jlungasail were grown under split plot 
design in the field Four levels of N (30, 60 90, and 100 
lb/acre) were combined with fou levels of K(0 60, 120 and 
180 lb/acre) P was used at a bas il dose of 60 lb/acre 
Observations were made on height, effective tiller number/hill, 
lengths of three consecutive internodes from the base, 
lodging resistance index percentage of lodged plants, number 
of filled grains/hill of three plants and yield Bre iking weight 
of stcm was measured Growth measurements grain filling 
percen age, and number of lodged plants werc, determined 
Increased N up to the maximum dose progressively increased 
height while continued further acceleration was noticed with 
K increments at 30 lb N N or K, together o alone had no 
noticeable effect on tillering Ile ivier N dosages tended to 
increase length of tilethree consecutive lower internodes 
Latisail did not lodge with 30 lb N, but showed some variable 
lodging at higher N concentrations, this, however, was checked 
to a certain extent by K Jhingasail, on the contrary, showed 
signs of lodging even at 30 lb N, and this could not be 
countered by applications of K Grain yield decreased with N 
beyond 30 lb/acre Significant effects of k were obtained only 
at very low and very high N levels In both varieties, the height 
of the plants and the length of internodes were positively 
correlated with percent lodging Grain yield and filled grain 
numbers were negatively correlated with lodging There was a 
negative correlition betveen lodging and effective tiller 
number in Latisail, while positive correlation was seen with 
Jhingasail (CA 69 95497d) 

231 Mukheri, S ,Sircar, S M 1968 Physiology of the Rice 
Plant XX Effects of Heavy Fertilizer Stress on Nitrogen 
Metabohsm tinTwo W inter Varieties Indian J Agr Set 
38(6) 1040 52 (Eng) (Calcutta Univ) 

Two winter vaiieties of rice were grown under different 
combinations of N and K fertilizer Four levels of N (34, 68, 
102, and 136 kg/ha) were combined with rour levels of K (0, 
68, 136, and 204 kg/ha) P was used at a basal rate of 68 
kg/ha Estimatiois of total, soluble, and protein N of leaf and 



culm were made at two stages preflowering and 
postflowering An increase in the N supply resulted in an 
enhanced uptake of N in both varieties at both stages of 
growth K increased the protein level in the preflowering stage 
of Utisail rice, but not in Jlingasail rice At the postflowering 
stage, K at all N levels resulted in a lowering in protein N in 
most of the combinations in Latisail, an effect which could be 
related to its transport from the leaf to the developing grains 
On the other hind, Jhingisail showed a greater tendency to 
synthesi7e more protein in the presence of K in the 
postflowering stage, because its leives could assimilate N even 
after the ripening of the grain (CA 71 123003b) 

232 Mukheri, S , Sircar S M 196) Physiology of the Rice 
Plant XXI Lffects ofHeavy FertilizerStress on the Uptake of 
Phosphorus Potassium Calcitma, M1agnestum, and Silicon in 
Two Winter Varieties Indian J Agr Sci 39(3) 244 54 (Eng) 
(Calcutta Univ ) 

In a split plot design, two varieties of winter paddy (Latisail 
and Jhingasail) were grown under 16 combinations of N and 
K At the preflowering stage an increase of N resulted in 
greater uptake of 1), K, Ca, and Mg, but not of Si by leaves the 
culm content of P increased greatly and that of K nioderitely, 
while Mg increased progressively Postflowering le if tests 
showed th it I' content had decreased markedly but the 
decrease was less with K and Ca P K Ca, Mg, and Si increased 
in the culin K -idditions increased Si in leaves, but N lowered 
it (CA 72 54232g) 

233 Naphade, J D 1969 Influence of Phosphate 
Application to Various Soils on the Response of Rice andP 
Uptake at Different Stages of Plant Growth Riso 18 37 42 
(Eng) (Inst TeCh Kharigpur) 

Three levels of single super (0, 45 and 90 kg/ha P2 0 5 ) were 
tested in pot experiments involving I I different soils Rice 
showed a significant positive response to P and plant uptake 
of P increased with the increase in native and applied 
phosphate There was a significant positive correlation 
between grain yield and total uptake of P A rate of 45 kg/ha 

P2 0 is recommended for rice on the Indian soils investigatea 
(SF 32 3201) 

234 Naphade, J D Bapat M V 1968 Correlationof Soil 
Test Values for Available Phovphonis by Various Methods 
1ith the Yield of Rice Riso 17(4) 303 8 (Eng) 

An investigation conducted in Milarashtra State showed 
that the amount of available P extracted by any of the eight 
soil test methods studied depends upon the niture of 
extracting solution (acidiL, alkaline, or buffer), the 
soil extratant ritio used duration of extraction, and the pH 
of extractant solution The Jicquet ind Le Nir s method, 
Spurway s method Morgan s method, md Br iy's PI and P2 
tests yielded low values of avail ible P, as compared to the 
Truog s method For soils having medium c ition exchange 
capacity (c e c 20 nme to 45 mue /100 g soil) the values found 
by both the Olsen s and Bray s P1 method were significantly 
correlated with the percentage increase of rice yield (Trop 
Abs~r 24 1490) 

235 Narasmmham, R L 1965 Active Transportof Phosphate 
in Rice Plant Sci Cult 31(5) 250 51 (Eng ) (Sugarcane Res 
Sta ,Anakapalle) 

Rice plants (variety N P 130) were grow" 'a washed sand 
with Hewitt's nutrient solution The plants were washed with 
water and distilled water 68 days after transplanting then 
placed in solutions of known CaH 4 (PO4 )2 potential ( pCa + 
pH 2PO 4 ) Control plants were placed in solutions of the same 
phosphate potential with 10'4M NaN3 added to inhibit 
phosphate transport Water lost by transpiration was added at 
intervals After 24 hours the phosphate potential of each 
solution was analyLed The values of equilibrium Call 4 (PO4) 2 
potential of the rice plants tinder normal conditions and with 
addition of NaN 3 were 7 18 and 5 80, respectively 
corresponding to a free energy changc. (-A'F) of 9851 and 
7958 cilories respectively per equiv'lent of Call4 (PO4 )2 

The difference or in additional free energy decrease of 1893 
calories might be taken to represent the energy of 'active 
transport ' per equivalent of CaH 4(PO4 )2 absorbed by the rice 
plants under the conditions of the experiment (CA 64 2422g) 

236 Narayanaswamy, P , Venkataraman, R 1966 Lffect of 
FractionalApplication of Anmonium Sulfate to Paddy Crop 
Madras Agr J 53(6) 263 4 (Eng) (Agr Res Sta, Palur) 

Applications of 30 lb N/acre increased rice grain yields, but 
responses to single or to split applications did not differ 
significantly (FCA 20 983) 

237 Nayar, M A, Koshy, M M 1967 The Influence 
of Different Forms and Levels of Magnestum on the Growth 
and Yield of Rice Agr Res J Kerala 4(2) 32 8 (Eng) (Agr 
Coil Res Inst , Vellayani, Kerala) 

A field experiment with a 9 x 4 randomized block design 
was carried out in the Vellayani lake area to study the effect 
of different forms and levels of Mg on the growth and yield of 
rice The different forms of Mg used were magnesium oxide, 
magnesium carbonate, magnesium silicate, and magnesium 
sulfate The levels of application were 25 and 50 kg MgO/ha 
Of the four forms of Mg tried, magnesium silicate and 
magnesium oxide induced the maximum height of plants at 
the harvesting stage The form or level of Mg had no significant 
effect on tillering The yields of grain and straw were not 
significantly influenced by the different forms of Mg at the 
rates of application used in this study The Mg treatments 
tended to increase the yield of rice over cG trol This effect 
was more marked in the case of magnesium oxide and 
magnesium sulfate The 1000 g weight was also higher for 
treatments with these compounds (FA 1 606) 

238 Nene, Y L 1968 Khaira Disease of Rice and Its 
Control Int Rice Comm Newsl 17(1) I 7 ('ng ) 

The results of the trials where ZnSO4 was applied to the 
plants support the conclusion that the Khaira disease is due to 
Zn deficiency Control of Khamra and consequently yield 
imcreases from 76 65' 1328 57% have been obtained The 
variations in the yield increases are due to the inherent 
differences in the available Zn at v'rious locations where the 
trials were conducted Foliar spraying with ZnSO 4 appears to 
be the best 

239 Okajima, H 1969 Cultural Practicesfor High Yielding 

Rice Vartenes Indian Farming 19(5) 5 6 (Eng) 
The yield of high yielding varieties like Jaya and IR 8 is 

directly dependent on N supply Even in fertile soils, which 
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supply about 100 kg N/ha, there is still a need to supplement 

80 kg N through fertilizer Bisil N should be incorporated 
deep in tile soil md 5 cm or more water should be supplied to 

the main field until establishment of seedlings Whenever pale 

green Ippe mrincc of th crop is observed from a distance, 

the border row%may be green) N should be supplied(lthough 
in small split doses till heading time In fertile soils or wherever 

problem of est iblishment due to transplantingthere is no 
dami ige, 20 \ 20cm or wider spicmgis recommended But for 

those fields 11iving difficulty in establishment or shovng 

p itchy ippe ir mcc due to s ilinity md undei low tcrtility level 

15 x 15 cm sp icing is idvocited 

240 P idi, S ( Misr i A 1968 Responw oj Three Types of 

Ricc to Vanul I ivelv of Nitrogen amid Spacing Indian J 

Agron 13(l) 146 47 (1 ng ) (Agr Coil Bhubneswar, Orissi) 

In tri is in 1966 three rice cv itiossn it three spicinrgs 

received i his l dresing of 0 kg P20 + 80kg K20/h mmd 0 

40 80 120 or 160 kg N/hi A spacinrg of 15 x 10 cii give 

ligher giili yields (29 36 hkg/lia) thim n x 2 cmii(27 41) or 

15 \ 30 cm (25 41) As N rites Inmeased from nil to 120 

kg/Il iieigc grun ytlds mocrctised from 19 I3 to 32 05 
'1 48 hkg/hli herclhkg/li N it 160 kg/hli gasc yields of 

cv towcIme markcd dilfLrcuccs 	m the rspoMmsc of different 

v irious levels of N I lmichun. N itic 1 1 iii in 3 mud Ptb 10
 

showed i pmogicssvc iiicrc, ise InI yicld as N rics increased up 


to 160 120 mud SO kg/hi esp.ctvcly "he vverige grim 

1 34 gwc.ght/cir of ihc iovc, cv wLs I 48 1 82 md 


respectmvLV 1ihe llights is.rige yields 3048 likg/h m were 


gVe i b I icfhung N Il ivc I Iunan 3 mmd l'tb 10 yimldcd 


25 79 Imd 25 9 lik gr iin/hI rcspeCtsly (I (A 22 2730) 


-
241 ) idiiimIt P \'rghcS- [ J I06 I (jt of Caltwinl 


Alagncstimn ui Stheoli on the Ploduhtcti t ac tots and iMd 


o. Rt Aiem Rcs J kL r mli 4(l )t ', (l ng ) (Agi toll Lcs 


Ilsi Vcll myum IrIv imidiuni)
 
Rice v PilIt)10 lmn ii pots w is given combimi tmons ot 0 

or 25 lb 1i 0 o I00 bbNig md 0 or I ton ( mO/acre All 

trc iniiiclis Ilmii scld gi iii mid stli %vycld,, imreased root 

Ind wcmght mud Lcducd tl duration of floweringdcp th 

(, 1 /ti iv s\cme by St
i 1%os mcIeIsed Ind by Sm+ Mg but 

sver. cciL.is d by ill ohMIr trc tiiieuts (I ( A 20 1702) 

242 Pruide II K Blimu V NI 1966 LJmLtofRow Spaeimigs 

aid I I id1s oj l cttlizaton onl Growth Yield and Ntnetnt 

UptaAk of 1Iplhmd Paddy and on tssotated lItccd, Riso 

15(l) 17 67 (it (lust CclihkIm 11igpmi) 
In tnmi mk idiu I i1i 1961 03 riLe sown at 140 kg/hl miil rows 

15 cmii Ip rt mud diessed s\ mh 80 kg N/lim, grew best 

snoflhi. d thL wecLd, ind give ihc highest gr im yield I lie 

ippliItoim of N mm,) kg/lI I mulcrc. I,,d gr miii yIcld siguificamitly 

over lose r it (I ( A 11) 210b7) 

243 P ud' IIs khhm R A 1969 Iffcet of IVarvmng 

/ci i A oj I ciiliti' amid Alhistuie on tilt Sterlit of Sptiklct tit 

No Vaicttu sol Ru Riso 18(1) 43 6 (1ng ) 
Ai e\pcmiiii)lut us ile rice v riIes IR 8%N ionduted Wth 

and K dimpong I I hl tIe fiuiments wLce 60 kg N + 30 kg P2 05 
m+ 20 kg K20/'I I mud 120 kg N + 60 kg P20s + 40 kg K2 0/l 

etlher satui ited with moisture or submerged toipplhed onl soil 
5 cii depth Both the numbers of unfilled spikelets and sound 
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grains per plant were positively correlated with fertilizer level 
unfilledbut not with moisture level IR 8 produced more 

sound gr mns than Kahmpong I Significantspikelets and more 
correlations were found between the number of sterile 

spikelets and the number of fertile tillers, the number of sound 

grains, grain wight per pl rot, ind dry matter per plant (Trop 

Abstr 24 2199) 

244 Pmndc, II K Mittra B N 1970 Response of Lowland 
Soil Water and FertilityRice to Varying I evels of 

Management ti Dffetent Seasons Agron J 62 197 200 

(Lng) (Inst Tech Khar igpur) 
Thc e\perments oil lateritiLc soil (pll 5 4) InVolvcd three 

levels eaCLh of flooding (sh illow md dcep submergence 

saturation) NPK fertilizing (low medlun high) and soil 

ipul itIOn (colmp iction shallow, and deep puddling) Gr innm 
yields were higher under submergence (5 or 10 ci) than under 

situr iton mcieasing lcvel of submeigcncc caused 1) Fe, and 

Si contents m grun to increase and Mn coiitent to decrcase 

Tlicre wils no sIgiic im ditfcrence between the 100/26 4/49 8 

and 75/19 8/37 3 lels of fertlmzmng but the spring crop 
Soil bulk density ofrespondcd up to the 125/ 33/62 2 level 


svhcthei produced
I 68 or ibove did not altect crop growth 


by conip tioi or puddling (S[ 33 4090)
 

245 Pande !I I Singh P 1969 Lffects oj Moisttoe and 
LxpNtttogcn oil Gowth Yicld aid Mineral Contntof Rice 

Agr 5(2) 125 32 (I ng ) (Ilst 1 Cli Kb irt gpur) 

Linmtcd niosturc supply caused reductions iII lt area, 

eleOf tIlcs sound lo unsound gr tins,numiem of cctIv r mto of 
md the N, 1) I c Iid Mn content of rice Ciop yield was 

dvcrsely -Ilhfctcd tii th. &lIb , of st mnding w iter Two levels 

of N 40 md (0 kg N/him mused no sigumficaint difference I 

yeai though time 60 kg N/li mlevcl produced better yields the 

following yc ir (CA 71 60214y) 

246 P ude I! K Smugli, P 1970 Water aid Fertility 

Managenicnt of Rice IVamictncs Under Iow Atinopneime 

Lvapoiattvc Demaind J Agr ScU 70 Pt 1 61 7 (Lng ) 

I our soil mnoisturc and two N levels were combined in eight 

Ire tments to study moisture and N effects oii Dular 

(June Septemibei crop) md Pain mm23 (June November crop) 

vineties of rice Both time varieties when grown under natural 

piecipltationi yielded significantly less thi at other moisture 

levels WhLre is there were no significant differences among the 
(15 10 cmll) cyclicthree treItiiients of 	 submergence 

md cychlc wettiig drying (siturationsubmergence ( 15 0 cmii) 
to field ctp i,,ty) lot Dul ir rice time foimci two tre tments 

Dularproved bCttcr thin the latter lor Ptnii 23 rice 

respondcd to the ire itments of cyclic wetting drying in -mway 

,m11 ir to th it of subnicrgente bec muse tile crop comipleted its 

111c cycle during time period of low eviporitive demand 

Aniong ilIc levels of N 40 kg N/h poved optimum for Dt lar 

rice md 60 kg N/li mfor )Onitm 23 rice The mcre ise m yield of 

grain was issocnted Wth imicrease In the number of paiicles, 
number of spikelets/panicle ud percent ige of ripened 

spikelets The concentration of N, P,, re and Mn in the plant 

was maximum under submergence followed by cyclic 

submergence cychc wetting drying, and natural precipitation 

-igher levels ot N increased only N and P contents ii the 

plant 



247 Pande, H K , Tilak, K V B R 1970 lffect of Vaiying 
Levels of Nitrogen and Phosphate Fertilization and Different 
Dates of Seeding on Growth and Yield of Upland Rice Riso 
19 8794 (Lng ) (Indian Inst Tech , Kharagpur) 

Treatments consisted of combining four levels of N (0 80 
kg/ha) with no or 40 kg P2 0 Application of (NH-4 )2 SO4 
significantly increased the number of fertile tillers (at N rates 
up to 60 kg, whereas higher doses caused lodging), grain yields 
and the crop's N content incre ising levels of N significantly 
increased P in the crop, md P ferti/ing increased both gr im 
yields and P and N contents of the crop (SF 33 4077) 

248 Patel, J P 1967 Interrelation ofDiffeient Pioportions 
and Rite of N P lFetilizci Application, and Planting Patterns 
of Rice tit tlhc Jahalpur District Indian J Agron 
12(3) 222 30 (Eng) 

The four fertilizer rates used were 0, 20, 40 nd 60 lb N 
with equal qumnliMes of P/ icre 2 N P ratios I I and I 15 
md five spacimgs 4 6 9 12 in ipart in i 9 in wide row and 4 
in apart in an 18 in wide row There was no response to the 
applcation of ferti/ers to tile gi un yield as it raised the 
percent ige of unfilled spikelets ind decreased the 1000 grain 
weight in a linear wiy Vegetative growth wis promoted 
significantly with increIs.d doses wicIh dircctlv reflected on 
the straw yield The two N P r itios showed no effc.ct on the 
crop yield Incre ising the row width from 9 to 18 in proved 
detrimental io thc crop yield as it subst inti illy reduced the 
number of pmnilc be tring culns per unit are i whici w is lot 
coIpenis ited by the increIse in the yield per p inicle Widening 
the distance between plants from 6 to 12 in redlced the 
number of p 1utcle bearing culms per ft2 ,but increased pmnicle 
length, numbei of spikelets per p nicle, mnd finl illy the yield 
per panicle 

249 Patnaik, S 1967 Fertilizer Requirementv of Taiwan 
Rice Varieties Indian Farming 17(7) 7 9 (Eng) (Cent Rice 
Res Inst Cuttack) 

In trials in 1966 four dwirfvarieties of rice ;howed a linear 
grain yield response to the ipphication of 0 120 kg N/ha, at the 
highest N rate Taichung Nitive I Tainan 3 Taicthung 65, and 
Chinung 242 gave yields of 5 5 4 3 3 5, and 3 5 tons/ha, 
respectively, compared with 14 tons for Taichung Native 1, 
and I I ton for each of the other cv on unfertilized plots 
([CA 22 2722) 

250 Patnaik S , Abichandam, C T 1970 The Uptake of 
Nutrientv in Relation to Growth of Indica Rice ("Oryza 
sativa" I ) Riso 19 17 35 (Eng ) (Cent Rice Res Inst , 
Cuttack) 

Graphs showing tiller and dry mitter production and 
uptake and contents of nutrients (N, P, K, Ca, Mg, S, Mn, Fe) 
in successive growth stmges are presented (SF 33 4082) 

251 Pitnaik S , Bindyop dhyi A K Nand B B 1968 
Effects of Different I uning and Phosphons Materialson Rice 
Yields and Nutricnt Uptake tn Acid I ateritic Soil Indin J 
Agr Sci 38(2) 261 69 (Lng ) (Cent Rice Res Inst , Cuttack) 

Pot cxperiiments wcre conductcd on ground limestone, 
paper mill sludge md blast furn ice slag on icid laterilic soils 
to determine effect on yield and release of P from fused Ca Mg 
phosphate and superphosphate All were added at a rate 

sufficient to increase the pH of tile sandy loim soil from 4 85 
to 6 5 Porcelain pots of 4 1 capacity cont lined 6 5 kg of soil 
with a basal content of 0 5 g N and 0 2 g K After addition of 
the above the soils were planted with ice, with two 
scedlings/pot After harvest and weighing of griun the soil 
from each pot was tested for p1l iri available P Thc pooled 
plant samplcs Were inily/ed for P, (a, and Mg Piper mill 
sludge and blast furn Lce slag could be used is effective 
substitutes for lime to correct soil icidity n I to increIse rice 
yields Fused Ci Mg phosphate was an altern ii ve source of P 
Addition of the liming materi ils increased the availability of 
native and added P For the purpose of soil test crop response 
studies available P by Truog s method was superior to Olsen's 
or Bray and Kurtz' methods in these acid I iteritic soils (CA 
69 85775d) 

252 Patnaik S , Bandyopadhya, A Sahoo R 1968 
Management of Upland Rice for Increased Fertilizer 
Lfliciency Int Rice Comm Newsl 17(l) 8 13 (Lng) (Cent 
Rice Res Inst , Cuttack) 

Pot experiments and field tests with direct seeded rice 
conducted in India showed that moderate soil compaction 
significantly increased rice yield through increased absorption 
of plant nutrients The increase of nutrient availability is due 
to greater water retention and lower percolation loss 
Decreased absorption of nutrients at higher compaction was 
possibly due to impeded root penetration Rice yields at 50 kg 
N/ha with moderate compaction were comparable to those at 
100 kg N/ha withou, soil compaction In the casc of direct 
seeded rice moderate compiction of medium to light textured 
soils will help to reduce water duty and to increase rice yields 
and fertilizer elflciency (Trop Abstr 24 537) 

253 Patnaik, S Bhadrachalam A John J 1967 Productive 
Efficiency of Nitrogen Absorbed During Variou Growth 
Stages of High Yielding Taiwan Rice Varieties Under Tropical 
Conditions Indian J Agr Sci 37(4) 282 89 (Lng) (Cent 
Rice Res Inst Cuttack) 

Seedlings ( .4 days old) of rice cv (a) Taichung Native I (b) 
Taichung 65, (c) Tainan 3 and (d) Clnanung 242 grown in 
pans were transferred to and grown Inculturc solutions during 
June October 1965 N (as ainmonium ntrite) was supplied at 
10 or 60 ppm for virious periods treminent stirting 5 dtys 
after transplanting At 10 ppm N there wcre two peiks of 
productive effiLiency (maxm um growth rite) in (a) (c.) and 
(d) one during early growth ( ibout I week ifter 
transplinting) md ihe second during reploductive growth 
after ear initiation but before flowering it 60 ppm these cv 
showed one pe ik only during vegc' mivc giowih 3 5 weeks 
after transplmnting and befoie p ini1le iii ition (b) h id only 
one pe ik at both levels of N wlich occuried before and after 
pinide initiation at 60 md 10 ppm respectively It vas 
concluded that N w is best ippied is i split ipplic muon for ( i) 
(c), and (d) 75,' 80/( of the tot il heing ipplied it puddling 
and the remainder as i topdrcssing diring internode elong ition 
to the boot st ige (FCA 22 18 /o) 

254 Patnunk S , Broadbent, F h 1967 Utilization of Tracer 
Nitrogen bi' Rice in Relation to Time of Appl cation Agron 
J 59 287 88 (Erg) (Cent Rice Res Inst , Cuttack) 

Uptake of N'5 tagged (NI1 4 )2SO 4 by rice plants was used 
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to evaluate the efficiency of fertilizer applications Applying 
two thirds of the basal N at planting and topdressing one third 

at the boot stage resulted in higher recovery of fertilizer N 
than did ipphcation of the full rate at planting or topdressing 
it all at tillering (SF 30 4580) 

255 P itinok S Gaikawid, S T 1969 Efficiency of 

Phosphomuq and Potassium Absorbed During Various Growth 
Stages of 'l1 8 for Grain Production Indian J Agr Sci 

39(l) 117 21 (L ig) (Cent Rice Res lhst , Cuttack) 
The concept of partial productive efficiency (increase in 

grain yield per unit increise in absorption during a given 
pcriod) has been used to evaluate the efficiency of P and K 

absorbed during various growth stages of the rice variety 'IR 
8', for grain production For both the nutrients only one peak 

of pirtial pioductive eficLiency' was obtained during the 

ictive veget itive growth period, indicating that the nutients 
absorbed during this period were most efficiently utilzed for 
grun production These resuits suggest thit basal application 
of P and K w is desirable for high yielding Nariettes (FA 

l0;) 

256 Patnaik, S Gikawad, S T 1969 Utilizatton of 32p 

laggcd Phosphatc by RtL in Different Soils J Indian Soc 
Soil Sci 17(2) 257 58 (Lng) 

ragged supLrphosph ite was used in an effort to correlate 
'A vdues of soil with upt ike of fertilizer P Results showed 
that P utili/ ition ringed from 7 3/ to 279% and did not 
demonstrate any rel itionshilp with A values of the soils used 

257 Pitnaik, S Misra ( S Blhdiach ilai, A 1965 The 
Plant Autrition of thc Rice Plant ( Oryza satnva ) VIII 
Productive Iffiticnu of Phosphoius Absorbed at lanout 
Growth Stage of India Rice Proc Indian Acad Sci Sect B 
61(6) 3(09 15 (1ng ) (Cent Rice Res inst , Cuttack) 

Two varietifs of rc," early durition (1) and medium 
duration (2) wLre raised in pails, trinsferred to pots 
coWit imnig culture solution md the P additions started after 5 
days Mirked increase in the grin yield was observed in plants 
(I) tre ited sth 2 and 10 ppm solutions of Nal1tPO4 1120 

for 30 and 20 days resp.clively Similar results were observed 
with (2) dite 40 and 30 days, respectively Further increase in 
the period of tre itment did not materi illy ilter the yield The 
P content in the v inous p irts of the plants was more or less 
constant up to the peiiod conesponding with the peak grain 
yield Beyond this there was a marked increase in the P 
contcint of the gr ins (CA 64 2705c) 

258 Pain uk S Nanda B B 1969 Uptakc of Nutrients in 
Relation to Growth ol ligh Yielding Rice Varieties Under 
Tropical Conditions Indi in J Agr Sci 39(4) 341 52 (Eng) 

In Indi i, data on the dry weight md nutrient colotcnt of the 
rice varieties Talichung Native I Tauchung 65, Tainan 3, and 
Chianung 242 showed i rel itionship between the ibsorption 
of th. nutitents old the specific growth stages of the crop On 
the b isis of ibsorptlion pattern it was found that (1) N, P, 
and K were vigoiouslv absorbed from thc initial growth stage 
tip to the flowering stage, (2) Ca and Mg were slowly absorbed 
during the initial growth stage, their absorption increased 
during the repioductt\,, stage and contimued up to the dough 
stage, and (3) Fe and Mn were absorbed up to the flowering 
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stage Most of tile absorbed N and P was translocated from the 
vegetative parts to the panicle, while the magnitude of 

translocation of the other elements was comparatively less 
(Trop Abstr 25 1304) 

259 Patnaik, S, Rao, M V, Nanda, B B 1968 Some 
Coasiderationsof Nitrogen Uptake by High Yielding Varieties 
Int Rice Comm Newsl 17(2) 26 37 (Eng) (Cent Rice Res 
Inst Cuttack) 

Dry matter nroduction, grain yield, N content, and uptake 

were determined for Taichung I, Taichung 65, Taman 3, 
Chianung 242, IR 8, Ptb 10, and a cross between Bluebonnet 
50 and PI 215936 rice varieties fertilized with up to 200 kg/ha 
N (SF 32 4022) 

260 Perumal, R , Varadarajan, S 1967 Efficacy of Organic 

and Inorganic I orms ofPhosphateon the Growth and Yield of 

Paddy Crop-I Madras Agr J 54(11) 580 86 (Eng) (Agr 
Coil Res Inst , Comlbatore) 

Two rice cv received 15 60 lb P/acre as (a) superphosphate, 
(b) green rmanure (Sevbanta), and (c) combinations of (a) + (b) 

in different proportions (c) gave the highest grain yields, 
yields of the long duration cv Co 19 increased more where uie 
proportion of (b) in (c) was higher md thit of short duration 
cv Co 29 where (a) in (c) was higher The highest htraw yields 
of both cv resulted from (b) (ECA 21 1774) 

261 Pmilai, K M 1967 Rtsponse of Paddy to Application of 
lMicronutrients Indian J Agron 12 15 155 (Lng ) (Agr Coil 
Res Inst Coimbatore) 

On soil, prepared for planting by gre.n manuring and 
receiving basal application of super and (NH 4 )2 SO 4 average 
yields over 3 years were increased significantly by MnSO 4 and 
ZnSO 4 at rates of I! 2 kg/ha respectively, there were no 
further sigificant increases with higher rates of application 
Responses to Cu were much lower and even negative at higher 
rates of application (SF 30 2861 VA 2 755) 

262 Pilla, S 1968 Potash Revponse to Paddy NA Top 
Dressing Gives Higher Response in Andhra Pradesh Potash 
News Lttter 3(11) 4 pp (Lng) 

Optimum results were obtained at 28 kg K2 0/acre (N K 
ratio 1 1) when applied in two equal split doses The average 
yield for this treatment imounted to 2200 kg/acre and gross 
return af -r deducting cost of fertiliLzers Rs 956/ acre ADT 
27 variety responds well to higher levels of potash equivalent 
to that of N 

263 Prasad, K 1967 A New Techniquc foi Identifying the 
Hig Nitrogen Responsive Characterin Rice Oryza 4(1) 76 7 
(Lng ) (Cent Ricc Res Inst Cuttack) 

Seeds of 17 rice cv differing in response to N fertilizers 
were soaked for 48 nours in distilled water, and then treated 
with 0% 1 5% ammonium sulfate solutions wlhch w,e 
replaced every 24 hours for 2 diys On the fifth day, in 
treatments using 1%anillonium sulfite solutions, root/shoot 
ratio was highest in high response cv and lowest in 
low response cv (ECA 22 1886) 

264 Prasad, R 1968 Dr, AlatterProduction and Recovery of 
Fertilizer Nitrogen by Rice as Affected by Nitrification 



Retarders W Serve'and 'AM' Plant Soil 29(2) 327 30 (Eng) 
(Agr Res Inst New Delhi) 

A pot study was conducted to study two nitrification 
inhibitors, each at three levels, on dry matter production by 
rice and recovery of N applied as ammonium sulfate One kg 
of a clay loamn soil with a pH of 8 2 was treated with 100 mg 
of N, and 0, 0 5, or 2 mg of N Serve or I or 5 mg of AM 
Taichung Native I rice was planted three crops were raised 
and each was then harvested at the end of 15 days Total dry 
matter yield was incre ised nearly 8% by use of the 
nitrification inhibitors Additional recovery of N duc to 
N Serve and AM was, respectively, 16% and 10% greater than 
the 37% icovered from ammonium sulfate alone ([A 2 229) 

265 Prasad, R , Bains, S S 1968 Nitrification Inhibitors for 
Increasing Ifficiency of I crtiliser Nitrogen in Paddy 5oils 
Fertiliser News 13(5) 37 8 (Eng ) (Agr Res Inst New Delhi) 

Two nitrification inhibitors were evaluated on paddy soils 
at the Indian Agricultural Research Institute's farm at New 
Delhi The inhibitors were Dow Chemical s N Serve md royo 
Koatsu's AM Evaluation was based on fertiliation of 
Taichung Native I, IR 8 and NP 130 rice varieties with urea at 
rates of 75 150 kg/ha of N Both Inhibitors increased yields 
about 10% 13% Differences between the two were not 
statistically significant (FA i 1482) 

266 Purolut, D S Tripatli, R S 1965 Performance of 
Some 'Japonica Rites Undcr High fertility in Chainbal 
Commanded Area Rice News Teller 13(4) 118 19 (Lng) 
(Regional Res Sta , Borkher I, Kot I Rajasthan) 

At 40 lb N and 40 lb P2 0 5 /acre the indica cv NP 130 
outyielded all the five japonica vineties tested At 120 lb N 
and 60 lb P2 05 / icre tilelaponica varicties Asahi, Kaito 52, 
and .i II outyielded NP 130 (I CA 20 227) 

267 Ramacliandra Reddy, T K 1968 Plant Treatment in 
Relation to the Rhizosphcre Iffect HI ['oharApplication of 
Certain Trace Flements and Actallic Chelates in Relation to 
Rhizosphere Microfloraof Rice ( Oryza sativa I ) Plant Soil 
29(1) 114 18 (Eng) 

In India, foliar spraying of 3 weeks old rice seedlings with 
Zn, Mn, Mo ead at a concentr ition of 50 ppm with B at 25 
ppm, and with clieltes of Zn, Fe Cu, and Mn _atdh -1 1 
concentration of 100 ppm had a pronoun.ed effect on the 
distribution of the rhizosphere mnicroflora and on the 
percentage of occurrence of soil fuigi such as interalia 
penicillia and -ispergillh None of fhe dldates was toxic it the 
concentration used In the ibscnce of direct eidence regirding 
the influence of spriys on the physiology Ind root exud te 
pattern, it is suspected lhit the rhlizosphere effect is due to 
possible changes in root exudites III consequence of foliir 
sprays (Trop Abstr 24 57) 

268 Ramamoorthy, B Pahwil, K V 1965 Potassiti 
Adsorption Ratio of Some Sols in Relation to Their 
Potassium 4valtbhility to Paddy Soil Sci 99(4) 23642 (Lng) 
(Agr Res lnst ,New Delhi) ' 

to K on 40 soils with widely varyingRice response 
characteristics was coip ire I with soil K levels dete,mined by 
conventional soil test methods md by the K adsorption ratio 
A high correlation was obtained between response to K 

fertilization and the K adsorption ratio calculated by a rapid 
method (CA 63 4901b) 

269 Rangaiah, P K , Kannan, S , Rajarathnam, S 1966 The 
Relative Lfficiency of Calcium Ammonium Nitrateon A S D 
II Paddy ('Ory'a atiiva ') Madras Agr J 51(1) 38 40 (1ng) 
(Agr Coil Res Inst ,Coimb itore) 

Field trials were conducted in the wetlands of the Central 
Farm, Conub itore (Midr is St ite Indi I), during 1964 65 in 
order to find the response of p iddy (A S D I I) to Ca NIl 4 
nitrate (CAN) Ten treatments, consisting of control CAN, 
(NIl 4 )2 SO4 , and urea applied at 15 30 Ind 45 lb N/ re were 
given All plots received a b isal dressing of 5000 lb green 
manure Fertilzers were applied in two eqilal doses one it the 
time of pl inting and the other at tillering A signifiLtnt 
increase in grain yield was recorded it 4S lb N is (AN over 
other levels, but urea and (N11 4 )2SO4 gave no differences in 
yield at any of the three levels (CA 69 43099f) 

270 Ranganthan T B Palaniswmy K M , Srinivasan V 
1970 Rice-The Quest for high Yield Indian Farming 
19(10) 15 18 (Lng) 

Fertilizer was ipplied to Iocal and high yield varieties at 
two levels 50 kg N 25 kg P.2O5 and 25 kg K2 0/ha and twice 
that amount At the first level, loc d str un Co 32 recorded the 
highest grain yield 5063 kg/ha but IR 8 and other high yield 
varieties responded better to the higher level of fertilizition 
Maximum profit at the higher level was obtained from IR8, 
followea by Taihung Native I ADT 27 and Tannan I At the 
lower level iimaxinium profit was returned from Co 32 

271 Rao I V S Rao D V K 1965 Ionic kffects and 
Intcractionsof Phosphorts and l lybdenun in Rice I On P 
and N Contents Andhra Agr J 12(6) 187 200 ([,ig) (Agr 
Coil Bapatla Andhra Pr idesh) 

Rice was grown with 0 I 30 45 or 60 lb 12Os/ cre plus 
0 2, or 4 o7 Mo/acre P uptake wisInc.rc ised significantly by 
increasing P rate up to 45 lb P2 05 /acre and by 2 0 Mo/acre 
EffiLiency of P utihzation decre ised with iiicre ising P rite but 
wis iincreased by applied Mo Up to 30 d tys ifter pl inting, 
plant N content increased withInreasing P rate Av iil ible soil 
P level showed a sigiicant positive correlition with both 
plant P content and grain yield ([CA 20 257) 

272 Rao, I V S Rao, D V K 196 Iontic Iffects and 
hIteractions of Phosphoni and Molylbdenitn in Rice 2 On 
Alo and Ca Uptake Andlira Agr J 13(1) I 10 (Eng ) (Agr 
Coil Bipatl i Andira Pr idesh) 

Plant Mo and Ca contents decreised with increasing P 
fertiliation up to 60 lb P2 0/ icre (I CA 20 1703) 

273 Rio M V , Miia, G B Mahapitri I C 1970 
Nitrophosphattand Othcr (omplex I crtilizci% on Ricc, Field 
Stiidits rertiliier News 15(4) 41 ( ng )

Of ite number of omple, Mertilizers tested against 
(NI 1 the results showto riut N ipplied in the4 )2SO4 
ammoniac if form give better responses than the pure nitratefobiins 

274 Riy, S B , Pdiney, R G 1969 h1tat'r Management 
tidie in Rice Indian I'armmg 19(8) IS 21 (Lng ) (Cent 

Rice Res Inst , Cuttack) 
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To determine the magnitud. of variations in water 
requir ment caused by different plant densities and fertility 
levels in a rice field, an experiment was conducted during the 
second crop season (December May) of 1967 68 First year 
results show that neither spacings nor manuring levels affected 
the water requirement of the crop to a material degree 
Consumptive use of water by rice hIs been observed to 
inLreas, slightly by manuring, pIrtLcularly with (NH14) 2SO 4 

Irrigition water is best utilLed by the crop if it is adequately 
fertilhied 

275 Relw mi, L L Mann i, G B 1964 Fffec of Bhe Green 
llgae ti Combination with Urea on Rice Yield Curr Sci 

33(22) 687 (Eng ) 
In a pot trial conducted at Cuttack, urei applied to the soil 

at the time ot tr mnsplanting increised the grain yield of rice by 
20% at a rite of 10 kg N/ha and by 66% at a rate of 20 kg 
N/ha toltir spraying with the same doscs 50 days after 
trinsplanting wi inetfectave Inoculation of the soil with a 
mixture of blue grcen ilgac it trarosplantir', about doubled the 
ylclds in all trc itments inluding the controls (Trop Abstr 
20 761) 

276 RI1chh InrI R II Uhait Ichllyyi R K 1967 lffect of 
Anlnontiun Siiffa nt Suptrpho hatf on Paddy tin 5ahne 
Soil Proc Semn ,cl Silt, Plants, 1st, Blhavnagar, India, 
1Q65 141 45 (1ng ) (Cent RiLe Res Inst ( uttack) 

lhrec JLvcls cli of N uis (NI14)2SO4 ] and P205 (as 
superphosph ite) werc ippied to a salt resistant soil SR 26 B 
f orty d iy old scedlings were used in the 2 year experiment 
(N114)2 0 4 ind superphosphat, mncreised the yield when 
ipplied singly 01 togethc.r (N[14 )2SO4 wis more effective 
than superphosphite lie luigest grain yield was obtained 
With the Ipplication of i N P r itio of 80 20 (CA 69 85792g) 

277 Riliarii R 1i Bhattadlaryyi, R K 1967 
Ptclintnari'Rcport on the I tfect of Ainonttn S'ulfatc and 
Superphosphatc on Paddy in Sahne Soil Proc Sermn Sea 
Salt Il nnts, Ist, Bi vn igir, Indi 1, 1965 143 45 (['ng ) 

The highest yield (3159 kg/ha) was obtained by ipplying 
amIimoniuns sult itc and supcrphosphate at the rate N8 0P 2 o 
kg/hI, however the mIaximum profit could be expected from 
Ipplying the tertilicr at the late N40P20  

278 Roy B P Dhua S P 1967 Effects of Different 
Micronutrientv on Growth and Yield of Paddy Technology 
4 14647 (Lng) 

Of the six trace elemeits (B,Cu, Fe, Mn, Mo, and Zn) used 
in replic ited tn ils on a s indy loam, p iddy responded only to 
Mn;O4 (tip to 20 lb/acre) and ZnSO 4 (up to 10 lb/acre) Soil 
tre itnient w is inore effective thin foh ir spraying it the lower 
levels of Mn apphcation and the reverse was true for higher 
rates, with Zn, lower rites significantly increased yields and 
incre ising rites (especially In the form of foliar sprays) 
progressi ely depressed yields (SF 30 4504) 

279 Sidinindin A K Verghese, L J 1968 Studies on 
Silicate Nutrition of Rite tn the l aterite Soil of herala I 
Iffect on Growth and Yield Madras Agr J 55 260 63 (Eng) 
(Agr Call , Coiibatore) 

In riot experiments, rice was given 30, 60, or 90 lb N/acre 
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and 0 or 100 lb SiO2/acre as Na2SiO 3 or CaMgSiO 3 S1O 2 
increased grain and straw yields, Na 2SIO 3 increased tillering 
more than CaMgSiO3 , but CaMgSIO3 increased grain yield 
most (SF 33 3198) 

280 Sahay, M N 1966 Nitrogen Uptake by the Ritce Crop in 
the Ixperitnents wita Blue Green Algae Proc Indian Acad 
Sci (B) 63(4) 223 33 (Eng) (Cent Rice Res Inst Cuttack) 

In field and pot experiments on three nice crops during 
1962 (., treatments were (a) none, (b) 1000 kg of lime plus 
20 ; gP2Os, plus 0 28 kg of sodium molybdate/ha, (c) rabbing 
(1,urning organic matter on the seedbed), (d) rabbing plus 
applications as in (b) and (e) 20 kg N/ha Replicates of 
tr'titments (a), (b) (c), and (d) were with or without 
inoculations of blue green algae N contents of grm md straw 
were determined Trcatment (d) with inoculation usu illy 
gave the highest crop N uptike-followed by (b) with 
inoculation Within trc ilents, inoculation usu illy gave higher 
crop N uptake than no inoculation This effect tenued to 
increise with each successive crop Fot tile 1963 64 crops, all 
treatments were discontinued cxcept (e) In some instances the 
N content of rops grown ifter mocul ited tre itments (b) and 
(d) w, e ,omparable with those still receiving (e) ([CA 
20 255) 

281 Sahu, B N 1968 Bronzing Disease of Rite tn Orissa as 
hifluenced by soil 7ypes and Manuring and Its Control J 
Indian Soc Soil Sci 16(1) 41 54 (Lng ) (Orissa Univ or 
Tech ) 

The cffect of farmyard manure applied in tiree levels in 
conjunction with three levels of eacl, of N md phosphate in 
lowland loamy sand latoso, and swampy (Dahal) soil of 
Bhubanesw ir, Orissa, on the Incidence of 'bronzing disease' 
ot rice has been studied The dise1s w is ilso studied in the 
Bahal land of the Ihrakud Dim i rigz-ted "re Simb ilpur The 
control measuIcs were mvsogated inI litosol soil of 
Bhubaneswar Fe toxicity in lo-iny sid latosol sulfide injury 
in swampy (Dahial) soil, and Mn toxicity in Bahal land appear 
to be the main causes of "bronzing Drainage of the field, 
liming the soil to bring the reaction to neutrality a combined 
application of pht sphate ind potash, and spraying of urea at 
active tillering phase reduced the incidence of attack (FA 
1 1521) 

282 Sahu, B N 1965 Effect of laimnyard Manure, 
Ammonnum Sulfate and Superphosphate on the Yield of 
Paddy Indian J Agron 10 155 64 (Eng ) (Orissa Univ Agr 
Tech ) 

Mean grain yields were 19 71, 21 54, and 23 08 q/ha, 
respectively after 0, 90, and 180 q treatments with farmyard 
manure They were 19 59, 22 01, and 22 74 after 0, 22 5, and 
45 kg N and 21 00, 21 21 and 22 12 q after 0, 22 5, and 45 
kg P2 05 The interaction of responses to N, P, and farmyard 
manure in acid laterite soil was not significant Responses 
to farmyard manure and N were linear N in farmyard 
manure was 36% as effective as that in (NH 4)2 SO4 at 45 kg N, 
and 58% as effective at 90 kg N Use of farmyard manure was 
barely profitable The optimum rate of N as (NH 4 ) 2SO 4 was 
22 5 kg/ha (SF 30 3022) 

283 Sal-u, B N 1966 Response of Different Crops to 



Fertilizer Application tn Dtiferent Soil Types ( f Orissa J 286 Sahu, B N , Raut, S P 1969 Wt'ater R~quirenent and 
Indian Soc Soil Sci 13 241 9 (Eng) (Orissa Univ Agr Response of lowland Rice to Nitrogen and Phosphate at
Tech ) Diffcre it Sotl Voistut Regimcs Indian J Agron

Results of simple NPK fertilizer trials in cultivators' fields 14(l) 46 55 (I ng ) (Orissa Univ Agr TecLh )
in eight districts are reported for virious crops including ricc 1he cumul Witt. lowland nee was studied under1Itiv use ot 
ragi, sugarcane, polato, and moong There was I universal three soil moisture regimes with three lcvels of N md P0 4

3 

response to N md moderate to good response to P and K for Cumulative witer usc incre iscd with incre ise in ,oil moisture
all crops ill soil types Calcium 'inioniuni nitr itc was I Sc itei h iicst wasIhwi of %% from transplanting to 1560 oni 
better source of N for rie th'in were tire I o iiuiionium under subnIrgLtcce ,1 2 tnin it ticld IpIt.Lity, md 200 mm it 
sulfate nit lite Moong responded to V, super wis a better 751/o ivail ible soil mosture he .onsun1lplvc twLWaS I 2 cm 
sourcc than dicalciuin phosph ite (SW 29 4380) diy during the vegetitive ph is I 'i .m d i during the 

reproductive stage 0 65 during the miilk st ige md 0 60 cm284 Sahu B N Lenki, 1) 1966 CultnialCtinAlanuital day during the yellow ripe stige under 15 cm submergence 
Tuials on Paddy Studitcs on the Iffet of Dates of Planting The reproductive phase is the most criticil period and %ater
Spacing Rates (f Planting and l evelv of Nitiogen and requirements are highest then Fertilizing with N and P 
Phosphateon th Y'icld of Paddy Tndian J Agron 1 I127 37 enh nced the total w iter requirement but Increised water use 
(Eng ) (On sI Univ Agr F[cch ) efficiency I owland rice thrives bst ind produces most in

Planting d itcs weic July 1 15 and 30, interhill spacings submerged soil Moisture levels below siturition have 
were 15 x 15 20 x 20 md 25 x 25 cm, rites of pililting pei stunting eftect, while deep submcrgence redutces illering
hill were 2, 4 mud 6 scedlings mud lcvcls of ipplied N and YIcld is reduc-ed 29 21X at 75% ivail ible soil moisture Weed 
)2Os were 0 mud 45 kg/ha cach N 1ppLd to the I ite planted control is better under flooded conditions (CA 72 89330q) 
crop was twic-c Isefficient as lh it applied to the early pl inted 
crop Closer spacinrg mu neavy N nrmnuring ensured good 287 Sahu, B N , Sahoo, B 1969 Response of lowland 
yields from late pl inted crops Response to P w is small but Tall lItdica Rice to Time of Application of Phovphate and 
increased when N w is applied P like N, counteracted the Potash J Indian Soc Soil Sci 17 79 83 (Lng) (Orissa Univ 
effect of I lite planting ind wider spacing (SF 30 3028) Agr Tech ) 

On .,andy loam soil of p-I 6 5 there were no significant285 Sihu, B N Lenk i D 1967 Nutrition of Rice Cropby yield differences due to different times of application of Pand 
Soil atd Fohar Application of Urea Indian J Agr Sci K There was little advantage in split application as regards P 
37(6) 437 44 (Lng) uptake, P recovery was better from basal application than

A field experiment wis conducted at thc.Orissa University of from topdressing With one variety, split application of K gave
Agriculturc and I echnology Bhubaneswar, during the winter better K recovery than topdressing, but with another variety
seasons of 1961 04 to test the efficicncy of fohar application in topdressing was superior (SF 33 681) 
comparison with soil apphicition of similar doses of N Three 
varieties of spring dala rice Mtu 15 N 136 and Pib 288 Sahu R K 1970 IR 8 Pcrforms Well Fven Sown 
10 maturing vithin 115, 105 and I10 days, respectively were Broad'ast Inh in Farmii'g 20(l) 33 (Lng)
used Three levels of N, 22 50 33 75 md 45 00 kg N/ha in IR 8 was used in the experimtnt under the guidance of the 
the form of urea wcre tried ovei I basal dressing of 22 5 kg/ha All India Coordinated Ricc Improvement Project One 
of P2 05 Thre methods of ipphication were adopted soil hundrcd kg of inorgmic N/ha wis applied in three split doses 
application of urea in two split doses, fohiar apphLc ition of ure 1 (20 kg N basal, 60 kg N 3 weeks lifer sowing, md 20 kg N at 
in three split doses, mnd application of half the lcrtiliLer to the panicle initial stage/ha) P205 and k2 0 at 50 kg each/ha were 
soil at puddling ad the remaining half in the form of foliar also applied as basal dressing NPK was added in the form of 
sprays in three split doses Observations were recorded on the minnionm sulfate single superphosphate, and muriate of
yield of gr iin ,nd sti iw, the height of pl mits, number of potash The results show a marked and consistently higher
effective tlers per plant and number of fertile md sterile grain yield with broadcast method of sowing at 100 kg
grains per earhe id Spi iyiig of nre I when leaf irea is I irge iid seed/ha
the crop is in ictive vegetative growth (25 50 d iys) was the 
best Spraying it the boot stige of the crop ciused lemf 289 Sankaram, A 1969 Biochemical Transforniatloisand 
scorching and tip burn whilc spriying it the flowering period Nutrition of Rice Under Waterlogged Conditions Indian J 
resulted in discoloration of grain of N 136 F'ohr ipplication Agr Sci 39(4) 299 323 (Eng) (Cent Rice Res Inst 
of urea promoted growth and productivity The y ,ld increase Cuttack) 
was 19 3% over the control Soil ipplic ition of ure xv ismore A discussion and review of the properties of waterlogged
efficiwnt than lohr ipplication, the yield incre ise being 25 7% soils, including biological transformations of N P, K Fe Mn, 
over the control lowever, supply of uiea hill is bisal S, ana Si and nutrition and growth under in iciobic 
applic ition md I ilf is foliar ipphc ition it the later growth conditions (CA 72 54100ii) 
stige induced bettcr giowth md yield th i either soil or spray
application of thfi full dose The yield incre ise was 33 W/ over 290 Sankariniriyinii R Dhiniril L Ranginitdhan T B 
the control It v, is found ti it the longer the duration or larger 1967 Study of Spht Appliation ol Ammonium Sulfate to 
the leaf are . f I %amety (like Mtu 15) th. grcater was the Paddy Crop M idrms Agr J 54(11) 603 (Eng)
beneft from foli i applicmtmon Soil applicaion wis efficient The split appliciton of (NI1 4)2SO his no definite4for short duration varieties (FA I 1353) advantae in increising grain yicld in either short or long 
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duration paddy varieties In the Samba season, there was some 
response to the application of the fertilizer in split doses, 
especially when applied one Lhird at planting, one third 30 
lays after planting, and one third 60 days after planting 

291 Savant, N K , kibe, M M 1969 Tffect of Alternate 
submergence and Drying of Soil Priorto Resubmergence on 
Extractable Aluminum In and Manganese in Rice Soils of 
the Maharavhtra State, India Soil Sci 108(6) 440-44 (Eng) 

Four acid rIe soils of the Maharashtra State were subjected 
to alternate 30 day submergence followed by air or 
oven drying with the following results (a) the extractable Al 
increased in cycle I while it decreased in cycles 2 and 3, (b) 
the extractable re and Mn increased in cycle 1but incycles 2 
and 3 alternate submergence and air drying decreased, and 
alternate submergence and oven drying increased the 
extractability of Fe and Mn The changes inextractable Al due 
to submergence and drying appear to be of a chemical nature, 
whereas those of extractable Fe and Mn may be due to 
changes in chemical as well as electrochemical properties of 
the soil 

292 Sen, P K, Das Gupta, D K 1969 Studies in Water 
Relations of Rice III Lffect of Varying Water Regimes and 
Ievels of Nitrogen on the Growth at, Yield of Rice Indian J 
Agr Scm 39 1000 9 (Eng) (Umv Calcutta) 

Interaction of N (45 and 90 kg/ha or no treatment) and 
water (pots kept in dry tanks or in tanks filled 7 cii deep 
with water, saturation, submerged) was studied in pot 
experiments under controlled conditions Significantly higher 
yields undtr high water regime and moderate N level, and 
under moderate and high point to awater regime N lev,'l, 
mutual interdependence of wattr and N in determining 
fertilizer uptake and crop yields Under limited moisture 
supply, greater yield could be obtained with higher rates of N 
and vi e versa (SF 33 3197) 

293 Sharma, J P , Smngh, M , Relwani, L L 1967 Effect of 
Placement of Fertilizers in Conjunction with Pruning and 
EarthingUp oi the Yields of Paddy Indian J Agron 
12(2) 169 74 (Eng) 

Investigation on the effect of placement of fertilizers in 
conjunction with pruning and earthing up on the yield of 
paddy was conducted at the I A R I Research Sub Station, 
Karnal, from 1959 61 The main factors consisted of three 
levels of N-33 6 kg, 67 2 kg, and 1008 kg N/ha, three 
methods of fertilizer pla(.ement-broadcasting at puddling, 
applying in pellet form in the root zone, and placing the 
fertilizer with a special implement, and three cultural 
practices-no pruning, one pruning 50 days after transplanting, 
and earthing up of the crop 50 days after trPlasplanting In 
addition, three extra treatments-control 67 2 kg N and 67 2 
kg P2Os/ha plac.ed by special implement aid earthing up of 
the crop 50 days after transplanting, and 67 2 kg N + 67 2 kg 
P205 +67 2kg K 20 placed by special implement and earthing 
up of ti e crop 50 days after transplanting Significant increase 
in the pddy grain yield was obtaine,. with the increase of N 
dose from 33 6 to 67 2 kg N/ha Further increase in the N 
dose from 67 2 to 1008 kg N/ha did not significantly 
increase the grain yield Average yields for a period of three 
years with 33 6, 67 2, and 100 8 kg N/ha were 32 2, 35 8, and 

40 

36 8 q/ha, respectively Grain yields (average of 3 years) of 
36 40 and 34 86 q/ha obtained with pellet form and 
placement with special implement were not significantly 
different from each other, although both of them were 
significantly higher than the average grain yield of 32 09 q/ha 
obtained with broadcast application Pruning and earthing up 
treatments did not differ significantly from each other and 
were found significantly better than control treatment The 
average yields were 36 39, 35 83, and 33 73 q/ha, respectively 
(FA 2 728) 

29J Shingarey, M K , Waghmare, R E 1968 A Study into 
Economics of Cultivation of Taichung Native I Paddy in 
Kolaba District of Maharashtra Indian J Agr Econ 
23(4) 61 5 (Eng) 

In Kolaba district of Maharashtra (India) a field survey was 
conducted to study the economics of the introduced rice 
variety Thichung Native 1 and local varieties The study 
indicated that Taichung Native I yielded higher than the local 
variet es Taichung Native 1 responds to high doses of 
fertilizers, and is susceptible to pests and diseases 'Ihe 
recommended dose of fertilizers for this variety is 100 kg of N, 
60 kg "f P205 , and 50 kg of K (Trop Abstr 24 1492) 

295 Sikder, H P 1965 Fffects of Fertizersoil the Viability 
of Paddy Seeds Rice News Teller 13(3) 89 91 (Eng) (Rice 
R-s Sta Chinsurah, W Bengal) 

The weak stemmed rice varieties Latisall, Bhasamanik, 
Rupsail, and the stiff strawed cv NC 220, were given NPK at 
equal rates ranging from 0 to 100 lb/acre Seed longevity, as 
measured by precentage germination 270 days after harvest, 
was greatest from plants receiving NPK each at 100 lb/acre in 
cv NC 200, and 30 lb/acre in the other varieties Cv 
Bhasamanik was also given 0 or 100 lb N plus 0, 300, or 600 lb 
P/acre The deleterious effects of P on seed longevity were 
greatly increased by the addition of N (FCA 20m2A5) 

296 Singh, G 1966 Studies on the Concentration of 
Potassium, Sodium, Phosphorus, Iron, andManganese in Rice 
Plant and Their Total Uptake by the Crop Grown on Colusa 
and Glenview Soils of California Part II Indian J Agron 
11 304 9 (Eng) 

Results are given of a greenhouse study on the effect of soil 
pH, P, Fe and organic matter on uptake of K, Na, P, Fe, and 
Mn by rice grown under flooded and unflooded conditions 
(SF 31 1413) 

297 Singh, H G, Singh, R M 1966 Role of Iron in 
Preventing the Death of Rice Seedlings in Nursery Indian J 
Agron 11 310 11 (Eng ) (Coil Agr , Udaipur) 

When soil application of 5 kg/ha Fe EDTA was 
supplemented by fohiar si ays with Fe citrate or tartrate at an 
equivalent rate in three applications to nursery raised paddy 
seedlings, a survival rate of 80% was obtained, compared with 
complete mortality in the untreated plots (SF 31 1415) 

298 Singh, H P 1967 Effect of Nitrogenous Fertilizers on 
the Uptake of Phosphorus by Paddy Rice Agrokem Talajt 
(Agrochem Soil Sci) 16(3) 395-402 (Hung) 

In a pot trial with rice conducted at Kanpur, India, 
superphosphate was applied at a rate of 87 kg P2Os/ha in 



combination with 6 N fertilizers at 0, 32, ind 64 kg N/ha 
Uptake of N and P per plant as well as per g of dry matter 
produced increases with N fertilizer Application of 
ammonium sulfate resulted in the highest P concentration in 
the rice plants, followed in descending order by Na nitrate, 
ammonium sulfate nitrate, ammonium chloride, K nitrate, and 
Ca nitrate Grain yields increased with uptake of P (Trop 
Abstr 23 262) 

299 Singh, I J , Chowdhury, T K , Rao, D 1968 Response 
of Some High Yielding Paddy Varieties to Nitrogen An 
Economic Analysis Indian J Agr Econ 23(4) 69 72 (Eng) 
(Uttar Pradesh Agr Univ , Pantnagar) 

N application rates for maximum production were 180, 
100, and 80 kg/ha for IR 8, Taman 3, and China 4 varieties, 
respectively The most profitable N levels for IR 8, rainan 3, 
and China 4 were 151, 96, and 57 kg/ha, respectively (SF 
33 686) 

300 Singh, M 1969 Availability of Manganese in Paddy 
Soils Riso 18(2) 139-43 (Eng) 

The availability of Mn in different soils under waterloggd 
conditions, as desired for lowland rice cultivation, was studied 
Waterlogging of soils to a 1 5 soil water ratio increased the 
availability of active Mn in acid, neutral, and alkaline soils with 
7 7%, 13 4%, and 14 4%, respectively However, the highest 
total release was noticed in acid soils Therefore, bronzing 
disease of rice due to Mn toxicity is most likely in acid soils 
Neutral and alkaline soils released comparatively lower 
amounts of active Mn, which may increase the yield of rice 
Addition of organic material and manganese sulfate increased 
the amount of active Mn Aeration of waterlogged soils 
"ecreased the amount of active Mn, causing oxidation of 
bivalent Mn to trivalent and tetravalent (Trop Abstr 25 55 1) 

301 Singh, R M , Jam, G L 1964 Response of Paddy to 
Iron ana Zinc Indian J Agron 9 273 76 (Eng) (Rajasthan 
Coll Agr Udaipur) 

Soil application at 2 53 kg/ha Zn increased dry weight and 
tillering, and foliar application also increased grain yield At 
lower lexels foliar spray was superior to soil application Zn 
increased crude protein and P and Ca content of grain, but 
response to Fe was poor (SF 28 3495) 

302 Singh, S , Singh, K K 1965 Studies on the Effect of 
Soil Moisture Conditions and Potassium Application on the 
Growth Behavior of Rice Plant J Sci Res Banaras Hindu 
Univ 15(l) 8 18 (Eng ) (Coll Agr, Banaras Hindu Univ) 

Flooding of the soil at every stage of growth was essential 
for normal growth of rice cv N2 2 grown in pots in a 
glasshouse Split applications of K improved rice growth 
slightly, particularly when soil moisture was low (FCA 
19 901) 

303 Siha, H , Prasad, K 1967 Performance, 

Transformation, ard Movement of Urea m Acid Soils J 


Indnai. Soc Soil Sci 15(4) 281 87 (Eng) 
In pot experiments with various acid soils of Kanke in Bihar 

State (India), using rice and wheat as test crops, the growth 
and yield increased linearly with the increase in the levels of 
urea as did the N contents of the plants Most of the 

transformations to ammomacal and nitrate N were complete 
by the fourth week In a leaching expenment very little of the 
urea in the top 10 cm of the soil leached down below this 
depth Its retention in soils appears to be mainly because of its 
conversion to the ammoniacal form (Trop Abstr 23 1384) 

304 Sinha, R N 1969 Effect of Pre Soaking Seeds with 
Plant Growth Regulatorsand NutrientSolut,on on Dry Matter 
Productionof Rice Madras Agr J 56(l) 16 19 (Eng) (Bihar 
Agr Coil , Sabour) 

In trials during 2 years, rice seed was given presowing 
treatment for 24 hours with solutions containing 50, 75, and 
100 ppm NAA or IAA or with IM solution of K2 HPO4 Seed 
for control pots was treated with distilled water NAA or IAA 
at 75 ppm significantly increased the plant dry matter weight 
determined 60 days after sowing in the first year and 75 days 
after in the second year K2HP0 4 also manreased dry matter 
weight, but the differences were significant in the first year 
only (FCA 23 340) 

305 Sinha, R N , Ram, A 1969 Effect ofPre Soaking Seeds 
with Plant Growth Regulatorsand Nutrient Solution on Yield 
of Rice Indian J Sci Ind 3 151 54 (Eng) (Bihar Agr Coil, 
Sabour) 

Seed soaking in solutions containing 75 ppm of NAA, IAA, 
and IM K2 HP0 4 gave the highest rice yields as a result of 
increases in number of produutive tillers number of fertile 
spikelets per panicle, and 1000 grain weight (SF 33 4081) 

306 Sood, P R , Smh, N 1968 Response of Rice Varieties 
to Nitrogen Levels J Res , Punjab Agr Univ 5(4) 471 74 
(Eng) (Reg Rice Res Sta Kapurthala) 

With a view to critically studying the response of rice varieties 
to various levels of N and the costs involved therein, a field 
trial was Londucted at the Regional Rice Research Station, 
Kapurthala (Punjab) for 2 years (1964 65) There wa, a 
progressive increase in yield with the increase in the Ivel of N 
in both the ioarse (Jhona 349) and fine (1asmati 370) 
varieties, and the differences in yields due to doses of N were 
highly significant in both the yeirs, however, the difference in 
the yield of varieties, as well as the interadion between 
varieties and doses of N in both the years were not significant 
Though tht-' was a gradual decrease in response of rice 
varieties to higher levels of N, net profit over control incrLased 
progressively with an increase i, tie dose oi N mud the highest 
net profit accrued from the highest fertilizer level, showing 
thereby that even local standard varieties do possess an 
economic fertilizer response up to 88 kg N/ha (CA 
72 20976n) 

307 Sridhar, R 1970 Nitrogen Fertilization and the Rice 
Blast Disease Plant Dis Rep 54(7) 632 (Eng) 

Susceptibility of rice plants to the rice blast disease must be 
considered when recommending the N dosages for 
fertilization Lesions developed in the unfertilized plants and 

in treatments up to 40 lb N, lesions were limited in size and 
turned brown within 7 days after inoculation In plants 
supplied with 60 and 80 lb N, the lesions were broader and the 
browning reaction was delayed N fertilizers had little effect 
on the blast resistant cultiv-rs 
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308 Srinivasan, V 1965 A Note on the Time ofApplication 
of Nitrogenous Fertilizers to Short Term Rice Crop Rice 
News Teller 13(4) 114 16 (Eng) (Agr Coil Res Inst , 
Colibatore, Madras) 

In a 3 year trial, rice cv ASD I and ASD 8 were given 30 lb 
N/acre, (a) at the time of transplanting, (b) in equal doses at 
transplanting and 30 days later, or (c) 30 days after 
transplanting Grain yields from (b) and (c) were significantly 
higher than those from (a) (FCA 20 228) 

309 Srnivas in, V , K,,yanikutty, T , Narayanan, T R 1968 
Optimi, Spacing ani Nitrogen Dose for High Yielding Rice 
Variets in Madras State Indian Farming 18(6) 12 17 (Eng) 
(Agr Coil Res Inst ,Coimb itore, Madras) 

Trials to dctermmne tileeffect of 0 200 kg N/ha, in addition 
to a basal dressing of 50 kg each of P2Os and K2 0/ha and six 
spacings on gr tn yields of live rice cv and one hybrid 
(japonica %indica) rice were carried out during 3 years in the 
kharif (sulmcr) and rabi (winter) seasons Cv Talchung Native 
1,IR 8, ADT 27, and Hybrid 2410 gave higher yields in the 
rabi than in the kharif season, but the reverse held fo, Tainan 
2 and Co 32 Taichung Native I and Hybrid 2410 grown at a 
spacing of 15 x 20cm 160 and 80 kg N/ha, rcspectively,mwith 

and IR 8 and ADT 27 at 20 x 10 cm with 200 and 160 kg 
N/hi, respLctively, gave the highest respectiv, yields of 6250, 
5218, 6255, ind 4414 kg/ha Tainan 3 and Co 32 at 20 x 10 
cm and receiving 200 and 120 kg N/ha, respectively, gave the 
highest yields ot 6366 and 5041 kg/ha (FCA 22 2712) 

310 Srnnvasulu, K , Pawar, M S 1965 Studies on the 
hilhence of N, P,and K on Sonc QuantitativeCharactersin 
7vo "Indica v Japonica Rice Hybrids Rice News Teller 
13(3) 81 3 (Lng) (Rice Res Sta , Machilipatnam, Andhra 
Pradesh) 

In field and pot trials, two re hybrids (Hr 19 x Norm 18), 
cultures 48 and 73, received N, P, and K each at 0, 45, and 90 
lb/acre Culture 48 had more grains/pamcle and gave 
significantly higher grain and straw yields than culture 73 N at 
45 lb/acre gave the highest yields under normal climatic 
conditions (FCA 20 226) 

311 Sriraiamurthy, V M M , Kumarasastry, V V 1968 
Relative Fffictency of Ammoniun Phosphate,Nitrophosphate 
and Single 5uperphosphateas a Source of Phosphate to Rice 
Fertiliser News 13(3) 29 31 (Eng) 

N aiii P were applied to H R 19 rice at rates of 0, 33 6, 
50 4, and 67 2 kg/ha using ammonmum sulfate + ordinary 
superphosphate, 20 20 0 ammonium phosohiate, and 20 20 0 
nitropnosphate as sources N ind P rates varied 
simultaneously The test was conducted for 3 years (6 seasons) 
on a black clay loam of pi "18 and extremely low in available 
P according to soil tests Yield response was in the order 
ammonium sulfate + superphosphate > ammonium phosphate 
= nitrophosphate The authors suggtst that S in ammonmum 
sulfate and gypsum in superphosphate may have contributed 
to the higher yield of this treatment (FA i 1200) 

312 Srivastava, S C 1970 Appraisal of Nitrogen 
Fertilization Practices for Paddy, Wheat, Sugarcane, and 
Potato Plant Soil 33 265 71 (Eng) (Indian Inst Sugarcane 
Res , Lucknow) 
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In crops where early tillering is a critical factor in building 
up commercal crop yields, early N fertilization to build up a 
lugh N composition early in plant growth is essential The 
quantity of fertilizer required to achieve this is usually more 
than would be justified by the quantity actually utilized 
because of a low root foraging capacity at this stage in the 
plant's growth (CA 74 311Oz) 

313 Subbarayalu, M , Rethinavelu P 1968 Optimum 
Requirements of Nitrogen, Method, and rime of Application
for PaddyCrop in the ManmutharProject Area in Tiruneleveli 
District Madras Agr J 55(2) 74 7 (Eng) 

The optimum dose of N was found to be 50 kg N/h, for 
samba stason and 33 kg/ha for summer season Broadcasting 
half the quantity at planting and the remaining half a month 
after planting was found to be the best for samba season, while 
applcation of the entire quantity in the form of pellets near 
the root Lone it a depth of 2 in 3 weeks after planting and 
broadcasting the entire quantity at the time of last plowing 
and incorporating into the soil were foutd to be equally good 
for summer season 

314 Subbiah, B V , Bajaj, J C 1968 Asvociatnon of Ccrtain 
Soil [actors with HigherPaddy Yields J Indian Soc Soil Sci 
16(3) 297 300 (Eng ) (Agr Res Inst , Delhi) 

Greenhouse and field trials on factors affecting rice yields 
were determined Increased yields and response to N 
fertilization were positively correlated with the soil organic 
matter content 'Phere was little correlation with clay ontent, 
cation exchange capacit5, p1l, or available P or K (CA 
70 114258r) 

315 Subbiah, B V , Venkateswarlu J 1965 Availability atid 
Transformation of Sulfur in Rice Soil% Isotop Radiat 
Soil Plant Nutr Stud , Proc Symp Ankara, pp 563 78 
(Eng ) (Agr Res Inst , Delhi) 

Studies were carried out using the isotope dilution 
technique (A values), to evaluate and correlate some of the 
important methods for studying selected rice soils Pot ciulture 
experiments with 13 soils showed that dry matter varied with 
different soils and the yield response due to S application
varied from 00% to 17 4% The A values varied from 95 to 
227 ppm When rice is grown under waterlogged conditions 
the regression equation worked out was Y= 15 65 0 87X (Y = 
percent yield response and X = sulfate reducing capacity in mg 
l 2S/g soil) In the case of S in rice receivimg green manure, the 
amount of S varied from 2% to 8% of the total S in the rice 
plant rrom 3% to 13% S was taken up by the rice crop and 
2% 12% %as found in the soil organic matter Incubation 
studies showed that nineralizamon of organic S is favored 
under aerobic conditions and decreased under flooded or 
anaerobic conditions S uptake by the rice crop was 
significantly correlated with the total and 0 5M NaHC0 3 
extractable organic matter Total S values may be taken as an 
index of S availability of rice soils, 0 SM NaHCO 3 may be used 
as an extractant (CA 65 1601 5d) 

316 Sbrahmanyan, R, Manna, G B 1966 Relative 
Response of the Rice Plant to Blue Green Algae and 
Ammonium Sulfate in Bulk Trials Curr Sci 35(19) 482 83 
(Eng) 



At Cuttack, a plot of rice receiving 30 kg N/ha b 
ammonium sulfate after transplanting showed considerable 
development of green algae A similar plot received a basil 
dressing of 1000 kg lime + 30 kg in the form ofP 20 5 
superphosphate per ha, and a mixtuie of the N fixing 
blue gieen algae Anabaena sp and Nostoc sp at a rate of 2 g 
dry weight/ha after transplanting In this plot Anahaena soon 
became the dominant alga, and growth of the rice was more 
vigorous than in the first plot After some time the crop in 
both plots became hlorctic this was cured by applying a 
mixture of trace elements The plot with blue g&een algae 
yielded 24% more grain per ha than the plot with ammonium 
sulfate, the difference wis due to a higher number of tillers, 
larger panicles, and heavier grains (Trop Abstr 22 25,4) 

31 / Subramanian, S 1968 A PreliminaryStudy of th Tine 
and Method of Application of Ammoninm Sulfate to Rice 
Crop Oyrza 4(l) 48 54 (Eng ) (Agr Coll Res Inst , 
Coimbatore) 

In trials during 3 years, two rice .v were given 30 lb N/acre
by different rethods in addition to a basal dressing of 5000 lb 
(unspecified) green leaf and 150 lb superphosphate/acre Grain 
yields of the long duration (195 days) cv Co 25 increased 
more from applying N in three split doses at transplanting and 
again 30 and 60 days later than applying the N as a single dose 
60 days after transplanting or in two split doses The 
short duration (110 days) cv Co 29 gave higher yields trom 
applying N in a single dose 30 days after transplanting than 
applying it on other dates in two split doses (FCA 22 1875) 

318 Subramaman, S Parimbaraniini C ,rinivasan, V 
1966 A Prelimnary Sttudy on the Efficaiy -& Calcium 
Ainmonium Nitrate for Fertilizing Rice Madras Agr J 
53 458 63 (Eng) (Agr Coil Res Inst Coimbatore) 

(NH4 )2 SO4 was superior to calcium ammonium nitrate 

(SF 30 2240) 


319 Subramoney, N 1965 hIury to Paddy Seedlings by
Productionof H12 5 Under F1dConditions J Indian Soc Soil 
Soi 13(2) 95 8 (Eng) 

The sympt )ms of the physiological disease of rice known as 
kuttipachal in Kerala State were found to be similar to those 
resulting from 112S damage Uprooted plants had a black crust 
on the roots wlih evolved an odor of 112 S when treated with 
dilute IICI Damage was due to soluble Fe as well Is to 112S 
Factors contributing to the physiologlcal disease were a p1] 
below 4 5, the presence of soluble Fe, the applicition of 
(NH 4 )2SO 4 , and occurrence of the sulfate reducing bacteri 
Absence of any one of these fictors limits tie damage of rice 
under Kerala conditions It is liggested as measures against the 
disease to idd lime to bring the pH1 ibove 5, to use nonsulfatic 
nitrogenous fertilizers, and to apply Mg silic lte (Trop Abstr 
21 1470) 

320 Sundiram, K M , Subbiah, V, Murugesan, M 1969 
Responsp of Rice to Fertilizer Application tn Cultivators 
Fieldvtin Tainl Nadu Madras Agr J 56 803 11 (Eng) (Agr 
Coil Res Inst , Coimbatore) 

Responses to N were g.eater than responses ,o P and K 
Little or no response to P occurred with N rates of > 60 
lb/acre With 30 lb/acre N, no marked K responses occurred to 
applications >30 lb/rcre K2 0 (SF 33 4076) 

321 Tewari, S N , Das, M , Deka, A K 1969 Iron Manganese 
Interrelations in Soil and Plant J Inst Chem , Calcutta 41 
(Pt 4) 135 37 (Eng ) (Assam Agr Coll , Jorhat) 

In a pot culture experiment with an acid soil (pH 5 5) with 
a sufficient amount of available Mn (77 I ppm), response of 
rice to Mn applic (ion was studied When the ratio between 
available Fe and Mn was lowered clue to Mn treatment the dry 
matter yield as well is Mn content of pl ints increased Th s 
supports the concept that it is not the absolute concentration 
of available Fe and Mn but rather their ratio in the medium 
that determines the growth of plints (CA 71 123012d) 

322 Thakur, B S 1970 Iffect of Rates and Tite of 
Application of Nitrogen on Paddy I ertiliser News 15(7) 32 
(Lng)

Application of 100 kg/li i of fertiluer N in three split doses 
(60 kg N it planting + 20 kg N at tillering + 20 kg N at paricle 
initiation) was superioi to other treatments for paddy, variety 
IR 8 

323 Fiwari, B P 1965 Urea t Good kertilizerfor Paddy 
Rlce News Tell.r 13(1) 25 (Eng) (Agr Res Inst Jabalpur) 

Expcrimnents in Madhya Pradesh on light soils showed equal 
performancct, of (Nd 4) 2S O4 , NIl 4 sulfate nitrate, and urea, on 
nedium he ivy soil, split appIcation of N was bettcr than basal 

application urea and (NI14)2SO4 being equally effective (SF 
29 2101) 

324 Urs, Y S V Ilivanigi, G V 1969 Response of JR 8 
and Taichung 65 Varieties of Paddy to the Tine and Method 
of Application of Nitrogen tn Visvesvaraya Canal Tract 
Mysore J Agr Sci 3 313 22 (Eng) (Reg Res Sta , Mandya)
 

In 2 year experiments with high yielding paddy varieties on
 
leached sandy soils the most effective mt.thod of applying 100
 
kg/ha N was a dressing of 50 kg/ha to the soil at transplanting
 
+ tour sprayings of urea at rites cf 12 5 kg/ha (SF 33 3204) 

325 Vachhani, M V Rao, M V 1965 Relative Ifficacy of 
Nitrogenous Fertilizerv for Rice tn Orissa Rice News Teller 
13(3) 71 5 95 (Lng )(Cent Rice Res Inst Cuitack) 

Trials during 4 years showed ihat N1i 4 CI Nil 4 phosphate, 
and NI-I4 sulfate nitrate were ne irly as efIcctive , (NI14)2SO4 
as nitrogenous fertilizers for rice Urei and NIl 4 NO 3 were 
only moderately eftective CaCN , and NaNOI were almost 
ineffective All of th compounds wire used ti imounts 
sufficient to supply either 20 or 40 lb N/acrc (CA 65 12818") 

326 Varghese T , Money, N S 1965 Influcnte of Calcitm 
and Mfagnesittin itn Inirea~ingthe I ffic tency of Fertilizersfor 
Ri-e tn Kerala Agr Res J Kerala 3 40 5 (1ng ) 

Applications of (i ind Mg incre ised soil pll ind available 
P, Ca tended to in"rease available K Mg increased P content of 
rice grains md the grain to chaff ritio Ci increased N in 
grins (sr 29 622) 

327 Varadhirajin, G , Rao, P R N 1965 The iflueice of 
Nitrogen and PhosphoricAcid on the TIcidene oftcnof Rice 

Bren adPporicAdt d Rice sTel
he of 

Borer, "Tryporyza nertuasCll k Rice News Teller 
13(4) 105 / (Eng) (Agr CoIl Res Inst, Coinbatore,
Madras) 

Yields of grain and incidence of stem borer attack on rice 
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grown during August February of 1962 63 and 1963 64 
increased with increasing N rates from 0 to 60 lb/acre P 
apolied at two levels had no significant effect (FCA 20 229 ) 

328 Venkataraman, G S , Goyal, S K 1969 Influence of 
Blue Green Algae on tile High Yielding Paddy Variety IR 8 
Sci Cult 35(2) 58 (Eng ) (Agr Res Inst , New Delhi) 

In trials with rice cv IR 8 given a basal dressing of 89 kg 
P2 0 5 + 50 kg K2 0/ha, application of 112 1 kg N/ha plus 
inoculation with blue gieen algae (Aulosira ertilissima 
Tolypotlinv tenuis Cyhndrospernum musticola and Nostoc 
sp ) at 2 5 kg (dry weight)/ha 7 days after transplanting 
resulted in yields of 4007 4 kg gram/ha, compared with 
3567 3 and 3372 3 kg for treatments with N alone and algae 
alone, respectively, and 2762 kg for untreated controls (FCA 
23 288) 

329 Venkateswirlu, J, Krishna Rao, D V 1965 Studies on 
FoliarApplication of Nit ogen as Urea to Rice J Indian Soc 
Soil Sci 13(2) 127 34 (Lng) 

The effe, is of (1) 0, 25, ind 50 kg N as urea applied to the 
soil, (2) I, 2, and 3 additional sprayings with 1125 1 urea 
solution/h., a,,. t3) urea concentrations of 1%, 2%, and 3%, on 
the ,ield and N content of rice plants were studied in a trial 
conducted at lyderabad India, during three successive 
seasons Yields increased with the dose of N applied to the soil 
and with the spray concentration, not with the numbei of 
sprayings The effect of spraying was reduced by N application 
to the soil Young leaves absorbed N from foliar sprays more 
readily than did stems or older leaves, N sprayed before 
flowering was absorbed more efficiently than N from sprayings 
applied at a later stage The protein content of the kernels 
increased with the number of sprayings as well as with the 
spray concentration (Trop Abstr 21 1469) 

330 Venkateswarlu, J , Subbiah, B V 1969 A Comparison 
of ScteralProceduresfor Estimatingthe Sulfur Status ofRice 
Soils J Indian Soc Soil Sci 17(2) 155 59 (Eng) 

The available native soil S as measured by the isotopic 
dilution technique using radioactive S (A values) correlated 
significantly with the S supplying power of rice soils, as 
measured by the uptake of S in soil without S treatment 
Among the chemical methods, total, organic, 0 5M NaHCO3 
extractable, 500 ppm P extraictable, and isotopically 
exchangeable sulfate were tound to be almost at par and 
correlated significantly with the S uptake 

331 Venkateswarlu, J , Subbiah B V ,Tambane, R V 1969 
Vertical Distributionof I onns of Sulfur in Selected Rice Soils 
of India Indian J Agr Sci 39(5) 426 31 (Eng) (Agr Res 
Inst , New Delhi) 

'Ihe vertical distribution of forms of S and its interrelation 
with C, N, and P in the organic fraction were studied ir surface 
soils obt-ind from rice growing tracts of India The total S in 
the soils (depth range in cm, S in ppm) was at depths 0 15, 
1125 275, 15 30,207 1969,3046,50 171,4661,438 181, 
and 61 92, 31 3 150 Thus, in general, the total S decreased 
with increase in depth Organic S, which constituted 141o-18% 
of the total S, also decreased Sulfate S, which formed 7% 62% 
of the total S, was inconsistently distributed in the profiles 
There was considerable nonsulfate inorganic S (up to 57%) 
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particularly in the surface soils that were rich in phosphates 
and high in pH or calcareous in nature The mean CN S P ratio 
was 100 9 2 1 0 0 3 for the organic matter in the samples of 
surface soil (CA 72 54139g) 

332 Verma, A B S, Nalamwar, R V , Nema, M L 1968 
Response of Four VarietiesofPaddy to Three FertilityLevels 
Indian J Agron 13(2) 88 91 (Eng) (Agr Coil , Jabalpur, 
Madhya Pradesh) 

In trials with four rice cv during 2 years, higher grain yields 
were obtained from applying 40 kg N + 40 kg P20 5 + 10 kg 
K2 0/ha than from applying 20 kg N + 20 kg P2 0 5 , or from 60 
kg N + 60 kg P2 Os + 20 kg K2 0/ha Among cv, Cross 4 2 gave 
the highest yields of 2759 kg/ha, followed by 2598 kg/ha for 
Nusahi, 2491 kg/ha for Chhatri and 2481 kg/ha for C R 203 
(FCA 23 290) 

333 Verma, S K C , Thakur, C 1968 Nitrogen Response 
Curve and Economics of FertiliserApplicationili Early Winter 
Rice Transplanted by Modified Techl iques Fertiliser News 
13(4) 36 40 (Eng ) (Tirhut College of Agr ,Dholi, Bilar) 

Field experiments were conducted during 1963 65 to study 
five methods of transplanting ice and four rates of N 
application Maximum economic response for conventionally 
transplanted rice wis obtained with 50 3 kg N/ha, net profit 
was 578 71 rupees/ha When seedlings were transplanted twice, 
optimum rate of N increased to 70 kg/ha but net profit 
dropped to 414 40 rupees/ha Seedlings pulled and allowed to 
root essentially in a moist atmosphere for 25 days prior to 
planting responded linerly to rates of N, p to 84 kg/ha, the 
maximum used This tespoi se was lincar regardless of whether 
or not roots were pruned befor' setting into the field and 
whether or not pruned roots were treated with a rooting 
hormone Maximum profit increased to 705 765 rupees/ha for 
the modified methods of tr msplanting ([A I 1352) 

334 Vijayan, P K , Menon M K 1965 VarietalResponse to 
Manuring with Ammontum Sulfate Rice News Teller 
13(l) 16 18 (Eng ) Dep Agr Kerala) 

An experiment was Londucted for three first crop seasons 
with transplanted rice to determine the effect of (NI-E4 )2SO4 
and superphosphate in different levels, separately and in 
combination on two strains of rice, Ptb 2, a selection from the 
variety Ponnaryan, and Ptb 9, a selection from 
Thavalakkannan The soil (pH 8) had a high content of fine 
-liy and silt particles, contained high levels of Fe and Al, and 
cooLtained extremely low levels of available P2 05 and CaO 
Both fertilizers were applied at rates of 0, 30, 45, and 60 lb of 
N or P205 /acre All of the P and 50% of the N were applied at 
the time of transplanting, the remaining N being applied I 
month later Strain Ptb 2 gave signific.ntly higher yields than 
Ptb 9 N -" 30 Ib/acie gave significantly higher yields than the 
control, while the effect of P was not significant (CA 
66 94354f) 

335 Virmani, S M 1967 Evaluation of Comparative 
Efficieihcv of Super Digested Compost on Phosphorus Uptake 
by Rice by Using p 3 2 Indian J Agr Sci 37(5) 302 7 (Eng) 

Fhe uptake by rice seedlings of P, applied as a 
superphosphate compost mixture or a super digested compost 
obtained by incubating the superphosphate compost mixture 



beforehand for 4 weeks at 300 C , was studied Uptake 
efficiency was measured by using labeled P The incubation 
treatment increased the P up'ake efficiency, the extent of the 
increase being dependent on the P fixing capacity of the soil 
While in an alluvial soil the efficiency was only increased by 
about 16%, the increase was 69% in a laterite soil For the four 
soil types studied the increase averaged 35% Composting 
organic material with superphosphate may be particularly 
useful in fertili7ing rice grown on ,ois with a high P fixing 
capacity (Trop Abstr 23 925) 

336 Yesoda Raj, A 1968 Stadles on InterracialHybrids of 
Rice Indian J Sci & nd 2(.3-4) 105 15 (Eng) 

In Hyderabad three japonica varieties were crossed with 
two indica varieties, and four lavanica with three indica 
varieties Indicalaponica hybrids exhibited vigor regarding 
height, number of tillers and yield, and showea response to 
heavy manuring hidicalavanica hybrids exhibited vigor in 
tiller number and yield, but showed no response to manuring
The crosses showed pollen and spikelet sterility More sterility 
was recorded in indicalaponica hybrids than in indicalavanica 
hybrids In successive generations sterility decreased (Trop 
Abstr 24 2195) 

INDONESIA 

337 National Academy of Sciences-Lembago Ilmu 
Pengetahuan Indonesia (Indonesian Institute of Science) 
Workshop on Food Means Toward Increased Rice Yield 
(Background paper working Group !11) Bogor, May 27 June I, 
1968 (Eng) 

The largest average increase 134 kg paddy/kg (N + P20s)] 
resulted from 30 kg N + 30 kg P2 0 5 The average relative 
efficiency rating for sulfite ot ammona, urea, ammonium 
chloride, ammonium sulfate nitrate, and calcium cyanamide 
was 100, 105 103, 99 and 81, respectively A quickly 
available phosphate fertilizer is preferable, applied as basic 
dressing, before trinsplanting The common practice is to 
apply N fertili/er at 4 and 8 weeks after transplanting, 
broadcast between rows, and trampled into the soft mud 
during the weeding process 

338 National Academy of Sciences-Lembago Ilmu 
Pengetahuan Indonesia (Indonesian Institute of Science) 
Workshop on Food Nitrogen Response and Yield Potentialsof 
PB 5 and P11 8 (IR 7and IR 8) (Background paper working 
Group 11I)Bogor, May 2, June 1, 1968 (Eng) 

The tall weak straw.d Syntha yielded 4 4 ton unhusked 
rice/ha at 120 kg N/ha during the wet season IR 8 and IR 5 
produced 3 9 tons and 5 5 tons unhusked rice/ha A heavy 
incidence ot bacterial leif blight prevented IR 8 from showing 
its high yield potential during the wet season During the dry 
season IR 8 ind IR 5 gave yields of more than 7 5 tons 
unhusked rice/ha ai 120 kg N/hi The efficiency of N fertilizer 
during the wet season at 60 kg/ha for Synthi, Sukanandi, IR 
8, and IR 5 was 29 1, 19 9, 21 5, and 32 9 kg unhusked rice 
while at 120 kg/ha it was 18 6, 15 1, 13 6 and 25 3 

339 Siwi, B H 1968 Rice (Background paper of Working 
Group Iii) Workshop on Food (Eng) (National Academy of 

Sciences-Lembago llmu Pengethuan Indonesia, Djakarta, May 
27 June 1, 1968) 

Rice varieties in Indonesia, both the local or improved, are 
generally tall and leafy and lodge easily therefore, not more 
than 60 kg/ha N is recommended 

340 Tan, K H 1968 The Genesis and Characteristicsof 
Paddy Soils tit Indonesia Soil Sci Plant Nutr 14 117 21 
(Eng ) (Bogor Inst Agr Sci ) 

Comparative studies of andosols, reddish brown and red 
latosols from the hills and lowlands of west Java indicated that 
soil formation under water resulted in surfice pseudogley 
formation and release of soluble SiO 2 Mobilization of Fe and 
Mn has resulted in the formation of accumulation layers of Fe 
and Mn within the profile Under the reducing conditions, part 
of the allophane in the andosol was transformed into halloysite, 
gibbsite, and goethite (SF 30 740) 

IRAN 

341 Dewan, M L , Mahdavi, A F 1968 Soils in Relation to 
Rice Production tin Iran Trans, 9th Int Congr Soil Sod 
4 41 51 (Eng) (Soil Inst, Iran) 

In Iran, rice is grown essentially on hydromorphic and on
alluvial soils The major hydromorphic soils found in Iran are 
low humic and humic gley soils, wet alluvials pseudogley or 
gray hydromorphic soils, and a small area of half bog soils In 
other areas nce is grown on alluvial soils, especially where 
irrigation water is plentilul Different soil types, soil test data, 
and responses to fertilizer were studied, correlated, and 
reported An application of 30 kg/ha increased yield by 4 2 
kg/ha of paddy for each unit of N The application of 
phosphate gave a similar response The coefficient of the 
regression of yield response to 20 kg P2 0 /ha on available soil 
P (ppm) was b = .4 9 kg/ha of paddy Although the present 
average yield of rice is about 2 5 tons/ha, if suitable fertilizer 
and management practices are combined on suitable soils, the 
y eld can rise to an average of 5 6 tons/ha (CA 72 42361k) 

IRAQ 

342 Ito, H 1965 The Necessity, the Possibility, and the 
Means of Rapidly Increasing Rice Production tit Iraq 82 pp 
(Eng) (Bagdad Government Press) 

JAPAN 

343 Abe, K ,Matsui, M 1966 ResidualEffect of the Growth 
and Yield of Rice tit the Four Elements Fertilizer 
Experimental Field Res Rpt Fukuoka Agr Exp Sta 
4 3 341 (Jap) 

344 Akamatsu, S 1968 Direct Sowing o1 Rice Seeds on a 
Submerged Paddy Field 8 lffects ofth Amount ofFertilizer 
and Different Proportionsof lasicFertilizerto Topdressingon 
the Growth arid Yield ofRice Nippon Sakumotsu Gakkai Kiji
37(l) 25 31 (Jap) (Okayama Univ ) 

Field culture experiments of Hooyoki, variety rice plants 
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were carried out at 150 hllls/m 2 spacing, 6, 9, 12, 15, or 180 
kg total N/ha of fertilizer and 5 1 I 5 ratio of bisic fertlizer 
to tiletopdressing The increase of the rice yield and the grain 
weight was marked at 150 80 kg total N/ha and 1 5 fertilizer 
ratio (CA 73 24383k) 

345 Akimatsu S 1967 Studies on BroadcastingMethod of 

Rice 9 Relation Between the Quantity of Fertilizerand Yield 
in Direct Sowtng Culture at DrainedPeld Proc Cliugoku Br 
Crop Sci Soc Jipan 10 I (Jap) 

346 Ando J Slnma,aki, L Akiyama T 1968 Flotationof 
GranulatedMixed I ertizers on FloodedPaddy FieldsandIts 
Prevention Nippon Dojo l-hyogaku Zasshli 39(6) 314 18 
(lap) 

347 Ando, S 1968 Ttchniques of Application of Gradually 
Acting Nitrogcn l ertilizer to Rice Slikoku Nogyo no Shin 
Gijutsu5 99 115 (Jap) 

348 Araki, K Suzuki S 1964 Studies on 
Nutrio PhysiologicalCharactcrv of Direct Sown Rice Plants 2 
Significance of Baal Dressng of Nitrogen for Direct 5own 
Rice Plant Under Upland I icid Condition Shikoku Nogyo 
Slhkenjo Ilokoku 1] 30 9 (Jap ) 

Until the w. ining period growth of stcm, P content and 
the oxidiiing ibIlity of roots were increased by the basal 
dressing of N Until i %eck or two aftcr waterlogging, growth 
and P absorption weje incre ised lherefore it was considered 
that the b is i dr.ssing of N up to 0 5 kg/i re wIseltetive It tcrtii/iion the fertilizer with citrate soluble P was 

60 kg/iLcre of rILL yield Is .xpcctd N should be ipplied as 
basil dressing of 040 (156 kg/ iLre (K A 19 1487) 

349 Arikaw II , K n ii III, 1hinoiki, M Maeno M 
Nonak i,F 1968 Studies on thc Method of Nitrogen 
Fertilizationof Direct owming Cultiiationof Rice Plants in the 

~ellDrained Paddy Fields Bull Kanagawa Agr Exp Sta 
106 20 35 (Jip) 

350 AsiI " Isak i R 1966 Studies on Method of 
Fertilizer Apphcation and Planting Density in Warm Region 
Proc Kinki Synip (rop Sci Plant Breeding Soc 11 37 9 
(Jap) 

351 B iba, I , Inl K PhvsiologicalStudiesida lwata, 1 1969 
on the lhdcriAodac/h Disorder of the Rice Plant I 
Relationship Beiwiccn ihe Occiirrene ofthe DisorderandSoil 
Properties Nog o Gilutsu kenkyusho llokoku 1) 20 79 92 
(Jap ) (N it Ist Agr Scl 1okyo) 

After suppling iious inlounts ot w iter to 'or dried soil 
samples, consider Ay greater decreises i Ili ind Nl13 N 
prodution occuried in two soils inducing this disorder 
(straight IIid) th in OLuried i soils on whilh the disorder 
was rare oi ibSint (F 3 3 2389) 

352 B-ib I I I ijni K 1969 Physiological Studies on the 
Hidert Aodacin Disoidti of thc Rice Plant 2 Relationship 

Between the Occurrence of the Disorderand I nviroinnental 
Factors Nogyo Gijutsu Kenkyusho Hlokoku D 20 93 142 
(Jap ) (Nat Inst Agr Sci Tokyo) 

In pot experiments the disorder was induced by moderate 
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drying following flooding on soil previously showing 
symptoms of the disorder in the field The symptoms were 
most severe at a soil moisture content of 50% 70% of 
maximum w,,er holding capacity Flood irrigation during the 
period from 20 to 12 days before heading (corresponding to 
the stage of reduction division) inhibited the disorder, but if 
done before or after that period its occurrence was promoted 
High rates of N and lime topdressing suppressed it (SF 
33 2390)
 

353 Chamura, S 1969 Effects of Nitric Acid in Irrigating 
Water on the Growth and Yield of Paddy Rice Nippon 
Sakuinotsu Gakkat Kiji 38(2) 253 60 (Jap) 

354 Chiang C T 1965 A vailability of Phosphorusin Paddy 
5oils Nippon Dojo Hiryog iku Zasshi 36(4) 90 4 (Jap) 

In several paddy field soils, available 1 was examined by the 
Neubauer method So called ivailable P extracted commonly 
fron, soils appeared not ilways to coincide with the P 
absorbed by rice plInts Water soluble P was most ivailable for 
the plant growth With the increase of soil acidity, Al P or Fe P 
was miide less ivailible tor the pi mt while Ca P became more 
so In otht.r words Ca P w is more absorbed by the plant in 
soils containing much Fe P or Al P, while Al P or Fe P was 
more readily absorbed i soils high in Ca P Occluded P was 
not iv III ible to tileplant Al P i soils was more availabie for 
the pl-Int th in Al phosphate The amount of available P in soils 
wis rel ited to soil organic m itter it wis of lower availability 
in acid soils but of higher -ivailability in neutral soils As for P 

recommended for the soils high in Fe P or Al P, that 
with water soluble P for those high in Ca P (CA 
64 10354) 

355 Chino, M, Kitagishi, K 1966 Heavy Metal Toxicities in 
Rice Plants I Growth of Rice Plants at High Levels of 
Copper, Nickel, Cobalt, Zinc, and Manganese Nippon 
Dojo Hliryogaku Zasshi 37 342 47 (Jap) (Nat Inst Agr Sci, 
Toyko) 
In water cultures, the order of toxicity was 

Cu,>Ni>Co>Zn>Mn, the series corresponding closely to 
stibility of metallo organic complexes and to electronegative 
state of the metals Mobility of the metals from roots to tops 
was in the order Mn>Co>Ni>Cu The ratio of ear to straw 
was decreised by each metal and was lowest with Zn or Mn 
Of various yield components, the percentage of rip.ned grains 
wts the most severely affected by metal toxicities The second 
most severely affected was in the Cu and Ni eries, number of 
panicles per pot, 'nd, in the Zn and M'n ser s, number of 
spikelets per panicle (SF 30 2948) 

356 (hino M , Kitagishi K 1966 Heavy Metal roxicitiesin 
Rice Plants 2 7oxicities of Copper,Nickel Cobalt, Zinc, and 
Manganese at Different Stages of Plant Growth Nippon 
Dojo Hiryogaku Zassli 37 372 77 (Jap) (Nat Inst Agr Sci, 
Tokyo) 

Rice plants were grown in nutrient solutions supplied with 
Cu, Ni, Co, Zn, and Mn at concentrations of 0 6, 15, 3 0, 15, 
and 65 ppm, respectively Applications were started at 
transplanting, commencement of vigoious tillering, maximum 
tillering or a, heading and were continued to complete 



ripening Symptoms included malformation of roots and 
sudden withering at ripening in the Cu and Ni series, necrotic 
leaf spots in the Mn series and Fe chlorosis in the Co, Ni, and 
Zn scries but not in the Cu and Mn series In the Mn series 
grain yields were reduced most by application at the 
reproductive stage due to decreases in percentage ripened 
grains and number of spikelets per p-imcle In the Cu series, 
maximum reduction occurred with application at ripening due 
to decrease in the percentage of ripened grains Generally, at 
high toxicity levels, grain yields were sMverely affected by 
applcation during veget itive growth and at ripening,whereas 
at low toxicity levels i -imil ir effect occurred with 
applications at the reproductmvC stage In the Cu md Ni series 
application it the ripening stage decreased percentage of 
ripened grains most, whereas in the Zn and Mn series 
application at the reproductive stage hid most effect 
Apparently, the mechanism involved differs between the Cu Ni 
group and the Zn Mn group, in the Cu md Ni series water 
deficiency in the pi ints at ripening was thought to oe the main 
factor mnolved (SF"30 3812) 

357 Chino, M Mitsui, S 1968 Effect of Manganese Toxicity 
on Carbon Assinilation of Rite Plantv at the Ripening Stage 
Nippon Dojo lihryogmku Zasshli 39(6) 320 (Jap ) (Univ 
Ibaragi, Mito) 

Fixition of CO2 by rie plants on maturing was influenced 
by the applcation of Mn (up to 65 ppm) The application did 
not hinder the photosynthesis of the leaves per se, but caused 
an apparent decrease of CO2 fixation by decreasing leaf area 
and increasing respirition (CA 69 105421 r) 

358 Chino, M , Mitsui S 1967 Studies on the Occurrenceof 
Heavy Metal Induccd hon Chlolovtv it Plants I The Effects 
of Heavy Metal Excesses on tile Absorption Translocation, 
and Distribution of "9Fe tn Rice Plants 2 The Effects of 
Heavy Metal Excesses on the Iron Concentrations it Tops of 
Rice Plants Nippon Dojo 1-Hryogaku Zasslu 38(7) 249 59 
(Jap ) (Ibdragi Univ ) 

I Rice plants grown for 2 months in nutrient solutions 
containing high rates of Cu, Co, or Mn were transplanted to 
solutions containing the same levels of nutrients plus '9Fe 
Chlorosis developed 72 hours after transpl inting in plants fed 
Co Fe content markedly decreased in the tops of all plants, 
particularly those fed Co Cu greatly depressed the plant 
growth Treitments had little effect on the Fe content in 
roots, or distribution of l e among leave- or tillers and within 
leaf blades It wis concluded that the mrem factor inducing 
chlorosis w-is the decrease in Fe content in the tops 2 The 
amount of Fe in tops was affected by (a) suppression of plant 
growth and (b) inhibition of Fe absorption (i) was affected 
by nutrients in the order Cu>Ni>Co>Zn>Mn Chcmmc'Dl 
form of Fe detern reed the ability of metils to influence (b) 
effect in the preseMce of chloride or citrate of Fe was in the 
order Cu, Co, Ni>Zn>Mn Chelated Fc. markedly reduced the 
inhibitory effect of metals, particulirly of Cu (FCA 21 2529) 

359 The Compound Fertilizer Research-Council 1970 Crop 
Responses to Aminontumn Polyphosphate (1I) Tokyo, Japan 
15 pp (Jap) 

Experiments were conducted at four different sites in the 
cool region where the soils ire highly responsive to phosphate 

application APP tends to result in a slight delay in the early 
growth of the rice plant particularly tillers are likely to be 
reduced, as compared with AOP application but this delay is 
recovered after the middle stage of growth Translocation of 
phosphate from leaves to panicle is slightly higher with APP 
The size of the granules (1 3 im) has no effect The response 
of the rice pi mt to APP is slhl ly better than to AOP the 
pyrophosphate content in APP making tile difference 

360 Dokiya, Y , Owa, N , Mitsui, S 1968 Compurottve 
Physiological study of Ironz Manganese and Copper 
Absorption by Plants 3 Interaction Between Iron Manganese, 
and Copper on the Absorption of the I letnents by Rice and 
Bark) Seedlings Soil Sci Plant Nu' 14(5) 16974 (Eng) 
(Tokyo Univ) 

Absorption experiments were carried out using 
ridioisotope. of Fe, Mn, and Cu at concentritions of 001, 
002, 004 008, and 0 16 ppm, with the p1l adjusted to 5 5 
As the concentration of Fe was increased, a decrease of Cu 
absorption was observed in rice Addition of Cu to the 
solution accelerated Fe absorption In barley plants, Fe 
concentritmon had no effect on Cu absorption, but Cu 
apparently inhibited Fe absorption Mn inhibited absorption 
of Fe in barley plants, but its effect on Fe absorption by rice 
was inconclusive The effect of Mn on Cu absorption was 
inhibitory in both plants (CA 71 21283a) 

361 Goto, K 1969 Soil of Rice Felds and Improvement of 
Manure Nogyo Oyobi Engei 44(2) 365 68 (Jap) 

362 Gotoh, S, Yamashita, K 1966 OxidationReduction 
Potentialof a Paddy Soil in Situ, with SpecialReference to the 
Prod, ion of Ferrous Iron Manganous Manganese, and 
Sulfide Soil Sci Plant Nutr 12(6) 230 38 (Eng) (Kyushu 
Agr Exp Sta MAF Chikugo) 

There are in soil several redox systems with various levels of 
standard redox potential (h) Many soil constituents undergo 
great changes with flooding and drainage and these can be 
followed from the measurements of the Lh of the soil 
Drainage and increased porosity of the soil help the oxidation 
of IFe 2 , Mn+ 2 , and S 2 and raise the Ei, value Increase in the 
reduced forms of these ions with consequent decrease in Lh is 
enhanced with the level of compost and also, to a certain 
extent, with flooding Too much decrease of the E1h under 
heavy application of co.',post has a retarding effect on the rice 
plants at the early stage of growth The reduction process 
takes place in succ,-sston from high potential to low in the 
order of Mn, Fe, and S systems (CA 67 31955c) 

363 H'mra, M 1968 Fertilizing and Double Cropping tht Rice 
Cultn'ation Farming Japan 2(2) 55 (Lng ) 

tertiliuing and double cropping require conditions different 
from md better than usual Prepar ition should center around 
tile control of water supply for land improvement new 
techniques in fertilizing, cultivition pest control, and 
selection of improved varieties When these conditions are met 
in harmony, fertilizing and double cropping of rice becomes 
feasible 

364 Harada, T , Takaki, 11 , Yamada, Y 1968 Lffect of 
Nitrogen Sources on the Chemical Components tn Young 
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Plants Soil Sci Plant Nutr 14(2) 47 55 (Eng) (Kyushu 
Univ , rukuoka) 

Sugar beet, tomato, and rice plants were grown for 4 5 
weeks in nutnent solutions that supplied either nitrate N or 
ammonium N or various combinations of these two forms In 
c.omparison to plants receiving nitrate N, those receiving 
ammonium N were higher in free ammoniuin N, amides, and 
frtee basic amino arids such as arginine and lysine Soluble 
sugtrs also were higher but organic acids, such as malic, were 
much lower (FA 1 1349) 

365 11 ishirnoto, Y 1968 Influences of Pentachlorophenol 
(PCP)Supplied with Compound Fertilizers on Plant Growth 
3 A Connection Between PCP Toxicity on Rice Plant and 
Method of PCP Addition to Fertilizer Granules Nippon 
Dojo lliryogaku Zasslhi 39(8) 387 91 (Jap) 

366 hlirose, S Kumada, K 1968 Nitrogen Economy of 
Paddy Voils 5 The Influence of Temperature on 
Imnnobilization of A monium Nitrogen Under the Field 
(onditions Nippon Dojo Hiryogaku Zisshi 39(12) 543-47 
(Jlip) 

367 llonya, K , ltiyami, A 1964 The Physiological Study 
on the Adjustment of Paddy Rice Growt'i 'lohoku Nogyo 
Shikenjo Kenkyu Hokoku No 30, 13 93 (Jap ) (Tohoku Nat 
Agr Exp Sta Morioka) 

Lnvironmental factors influencing rice growth were studied 
Rtice growth was inaly/ed in ternis of the changing balance of 
protein and carbohydr ite metabolism Temperature, soil 
oxygen status soil moisture contert, and nutrient supply v -re 
imporhnlt in that order Implications of the study are 
discussed for trinsplanting date, drainage, irrigation, and 
manuring prictices (FCA 19 934) 

368 1lorie M , Y iniinura, I , Hosoyama, T 1969 Statistical 
5tudies on Variou Characteristics of Crop Plants 6 Varietal 
Differences oJ a Morphological Nature Characterizing Rice 
Varieties with Three Nitrogen Fertilizer Levels at Various 
I evels of Plant Spacing Nippon Sakumotsu Gakkai Kii 
38 675 80 (Jap) (Nat Inst Agr Sci , Tokyo) (SF 33 3205) 

369 Ide K Kobiyasli S Tokuyasu, M 1968 Manuring of 
Rice Plants in the ltarm District of Japan II Relations 
Be,ween Amouint and Application Methods of Fertilizers and 
Planting Densities Kyushu Noji Shikinjo 30 149 53 (Jap) 

370 Ide, K , Kobay ishi S Tokuyasu M , Shimomura, T 
1968 Manuring of the Rue Planti in the Warn District of 
Japan Ill Application Amounts of Nitrogen Fertilizers 
Kyushu Noji Shikinjo 30 154 55 (Jap) 

371 lkenaga, N, Morita, R, Masuo, Y 1966 Short Period 
Cultivation of Direct Sown Rice Plant V Effect of 
Topdress, g of Nitrogen at Heading Time on the Yield 
Nippon Sakumolsu Gakkii Kiji 35(34) 223 26 (Jap) 
(Shikoku Agr Lxp Sta , Kagawa) 

With itopdressing of urea of 0 80 kg N/ha at heading time, 
the grain yield of early maturing rice varieties increased with 
increased N applicaition The relative grain yield increase was 
much less than the total dry matter increase The effect of 
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such N application was more significant in the case of delayed 
heading time (CA 67 2450d) 

372 lnoue, T ,Kojo, S 1965 Studies on the Time ofSowing, 
Variety, Drill Spacing Fertilizing Method and Quantity of 

Nitrogen in the Dry Sowing Culture of Paddy Rice Proc 
Kyushu Br Crop Sci Soc Japan 25 34 8 (Jap) 

373 Ishida, H Fujiwara, A 1965 NutrioPhysiological 
Studies on Low Temperature Damaged Rice Plants 4 
Relationship Between the Amount ofAvailable Manganese in 
Soil and the Manganese Uptake by Rice Plants Grown Under 
I ow Temperature Conditions Nippon Dojo Hiryogaku Zasshi 
36 107 12 (Jap ) (Tohoku Univ ) 

Under low temperature rice plants on volcanic ash soil 
poor in available Mn absorbed nearly as much Mn as those on 
Mn nch alluvial soil The exchangeable Mn content of the 
latter was lower under upland than under lowland conditions 
At moisture corresponding to primary wilting point, Mn 
uptake was greater from upland soil than from lowland soil 
Although lowland soil contained more exchangeable Mn under 
high temperature, Mn uptake was greater under lower 
temperature In water culture, rice plants absorbed more Mn 
under low temperature The acceleration of Mn uptake by low 
temperature is attributed to changes in physiological 
conditions in the plants (SF 29 2099) 

374 Ishida, H , Fujiwara, A 1965 Low Temperature 
Damaged Rice Plants 5 Relation Between Enhancement of 
Manganese Uptake and Change ofPhysiological Conditions of 
Rice Plants Nippon Dojo Hiryogaku Zasshi 36(5) 113 16 
(lap ) (Tohoku Univ ) 

In rice plants with clear physiological symptoms of 
deficiencies of N, P, K, S,Ca, or Mn, the growth and the 
uptake of Mn, Fe, or P were studied With a Mn deficiency, 
growth and absorption of Fe or P decreased but the uptake of 
Mn increased Increased Mn absorption was also found with 
plants deficient in Mg or S (CA 64 5454h) 

375 Ishizuka, Y, Ando, T 1968 Interaction Between 
Manganese and Zinc in Growth of Rice Plants Stil Sci Plant 
Nutr 14(5) 201 6 (Jap ) (Hokkaido Univ ,Sapporo) 

Seedlings of japonica rice cv Shin ei were grown in nutrient 
solutions containing five levels of Mn (0 50 ppm) and Zn (0 30 
ppm), covering a range from deficiency to toxicity In the 
solution without Mn, growth of rice plants showing Mn 
deficiency was more strongly inhibited at higher Zn levels The 
effect of Zn on growth of rice plants was slight at the I ppm 
Mn level, at Mn levels higher than 5 ppm, Mn toxicity 
symptoms vere severe at low Zn concentrations and Mn 
toxicity decreased with increasing Zn level Optimum growth 
and yields were obtained by growing plants at a Mn/Zn ratio 
of 01 10 The amount of Mn absorbed by plants declined as 
Zn concentrations increased, and depression of Mn absorption 
by Zn was thought to be one of the effects of Zn in reducing 
Mn toxicity Since growth of rice plaris depended not only on 
the concentration of Mn or Zn in the tissues but also on the 
Mn/Zn ratio, it was concluded that Mn and Zn interacted to 
reduce the phytotoxicity of each other and that Mn and Zn 
interacted antagonistically on the growth of rice plants (FCA 
22 2757)
 



376 Ito, A, Fujiwara, A 1966 Calcium Nutrition of 
Rice Plant Changes of Calcium in the Rice Plant with 
Different Calcium Concentrations in the Medium Nippon 
Dojo Hiryogaku Zashi 38 126 30 (Jap) (Tohoku 
Univ ) 

In Ca deficient media, growth was poor and upper leaves 
became chlorotic, necrotic, and then died In media with 0 5 
ppm Ca growth was also poor, typical Ca deficiency symptoms 
occurred and no ears developed In media with 5 500 ppm Ca, 
growth was ncrmal Ca contents of the plants at each sampling 
increased with increasing Ca supply, being highest at harvest 
(the only sampling time at which Ca contents on a dry weight 
basis changed) Most of the Ca was extractable by 70% ethyl 
alcohol, 2% CH3 COOH, or 10% HCI Alcohol (70%) soluble 
Ca and nonextractable Ca were extremely low at all Ca 
concentrations and sampling times Amounts of CH3 COOH 
and HCI extract ible Ca generally increased with increasing Ca 
supply, but the amount of HCI extractable Ca decreased at the 
time of ear development, subsequently increasing again at 
harvest time (SF 31 1414) 

377 lyama, J Hashimoto, A, Kondo, M 1968 Effects of 
ApplicationMethods of Fertilizerson the Growth and Yield of 
Ric- Varieties Kyushu Noji Shikinjo 30 79 82 (Jap) 

378 Kawabe, Y 1967 Study on Subsoihng and Deep 
Placement of Basic Fertilizer in Rice Culture Noji Shikenjo 
Kenkyu Hokoku, No 10, 122 (Jap ) (Cent Agr Exp Sta, 
Konosu) 

In trials during 8 years on poorly drained soil, subsoiling 
increased the vigor of plant growth in the later stages of 
development and the number of spikelets per plant compared 
wita plants in soil recemng normal tillage Placement of basal 
fertilizer at depths of 6 21 cm at the time of subsoiling 
significantly increased grain yields The most suitable spacing 
for the use of this treatment was 30 hills/m 2 , using a 2 wheel 
tractor, subsoiling and fertilizer placement was more effective 
at intervals of 60 cm than at 30 cm (FA 2 130) 

379 Kawaguchi, K 1966 Tropical Paddy Soils Jap Agr 
Res Quart ](1)7 11 (Eng) 

The differences between the paddy soils of Japan and those 
of Southeast Asia, partlcularly of Thailand and Malaysia, are 
considered with respect to soil profile, rate of weathering of 
soil materials, composition of clay materials, and contents of 
N, P, Mg, Ca, Fe, available Si, and easily reducible Mn The 
distinct horizon differentiation of Japanese soils, which is 
uncommon for soils in Southeast Asia is connected with the 
dtfferert way of sedimentation, this also results in 
considerable differences in texture The tropical soils are 
generally much more deficient in N and P than the temperate 
soils of Japan, while in several cases they also show deficiences 
in K, Fe, available Si, and easily reducible Mn (Trop Abstr 
22 2203) 

380 Kiuchi, T 1968 Fertilizationfor Lowland Rice Agr 
Asia Special No 6, 70 8 (Eng ) 

Further high yield of rice may not be act ieved in Japan by 
only changing the amount and method of application of N, P, 
and K It is necessary to apply well balanced amounts of Mg, 
Ca, Si, and other trace elements such as Fe and Mn for the 

improvement of soil characteristics and nutritional status of 
the soil 

381 Komatsu, Y, Nakano, K, Kawasaki, 1 1965 
Short Period Cultivation of Directly Sown Rice I Effect of 
Nitrogen and Seeding Density on Early Gi ,,vth Nippon 
Sakumotsu Gakkai Kiji 33 205 13 (Jap) (Slikoku Agr Exp 
Sta Zentsuji) 

During the growing season N content of the soil depended 
on rate of applied N, but loss of fertil7er N due to 
nitrification was high Nearly total disappearance of 30 kg/ha 
occurred in the first second leaf stage with early season rice, in 
the second third leaf stage with ordinary season rice and in 
the third leaf -tage with late season rice Nitrification was 
checked by addi,.n of dicyandiamide to (N!1 4 )2SO 4 and 
there was a marked effect on growth Growth increased with 
increasing N particularly between 0 3 kg and 0 6 kg/ha 
Dry matter weight and N content of plants decreased with 
increasing seeding density (SF 28 3494) 

382 Komoto, Y, Sakai, H 1967 Studies on High Yielding 
FertilizationMethod for Rice Plantsin IWarinerRegions I On 
tlhe Mode of Manunng Effect of Slow Acting Nitrogenous 
Fertilizer (esp Guanyl Urea) Chugoku Nogyo Shikenjo 
Hokoku i 137 49 (Jap) 

N mineralization of guanyl urea can be controlled by 
irrigation practices to change soil oxidation reduction and its 
application might strengthen the possibility of improving the 
growth status of rice plants (top growth type) and make 
high yielding rice culture easier 

383 Kono, Y , Yamada, N 1969 The Developmental 
Physiology of the Cortical Disintegration in Rice Roots 
Nippon Sakumotsu Gakkai Kipi 38 477 88 (Jap) (Nagoya 
Univ) 

Cortical disintegration in rice roots is a catabolic process 
affecting cytoplasmic protein and is related to energy 
consumption for elongation of the root axis and lateral root 
growth With inadequate N and P supply to the main roots 
cytoplasmic N and P of the root cortex is utilized as an energy 
source (SF33 2391) 

384 Kurihara, K , Tanaka, T 1966 Slow-Release Fertilizers 
by Coatings I Preparationof Coated GranularFertihzersand 
the Response of Rice Plants Ann Rep Div Chem Fert Nat 
Inst Agr Sci ,pp 33 7 (Jap) 

A pot experiment was conducted to determine if coated 
fertilizer could supply the amount of nutrients, N in 
particular, matching the needs of rice plants grown on 
waterlogged soil Granular fertilizers whiLch were coated with 
five different kinds of material, were used Generally coaled 
fertilizers gave slower growth through the whole season than 
noncoatad fertilizers The growth yield "rdN recovery by the 
plint were closely related to the rate of N release into water 
On soil leached with the equivalent of I cm water/d iy coated 
fertilizers, in which 607a%90% of N was rele ised into th, water 
within 5 weeks gave significant increases in yield and N 
recovery over the noncoated, but less yield and N recovery 
were obtained with less than 30% release rate because N was 
not released fast enough for optimum growth Leaching losses 
of N can be almost prevented by use of coated fertilizers even 
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where considerably severe leach, g occu;red with noncoated 
fertiizers 

385 Kucaka, Y, Chen P Y, Tsuji, H, lmai, S 1967 
Radioactivation Analysis of Trace Elements in Rice Plant 
Determt'ationsofManganese,Magnesium, Sodium, Potassium, 
Chlor e Bromine, Copper and Zinc Radioisotopes (Tokyo) 
io(.10) 526 30 (Jip ) (Konan Univ ,Kobe) 

The seed chaff grain, stem, and leaf of rice plants were 
irradiated at a flux of 24 x 1012 thermal neutrons/cm2/sec 
,ind Mn, Na and K were determined by the nondestructive 
method and Cl Br, Cu, and Zn by radiochemical separation 
methods IThe experimental errors were Mn 3 5, Na, K, CI, Br, 
and Cu 5 10, and Zn 107o-20% Cl is found chiefly in the seed, 
Mn, Na and Br in the leaf and K in the stem (CA 68 366440 

386 Kutsuni, A 1966 Application of Irquid Fertilizerfor 
Rice Cultie Nogyo Oyobi Engel 41(8) 1209 213 (Jap) 

387 Matsuda K 1968 Pffects of FDTA on CropPlants IV 
Compari on Between Various Synthetic Chelating Agents in 
Alleviating Alanganc e and Iron Deficiencies of Upland Rice 
Plants Nippon Dojo liryogaku Zisshi 39(6) 3004 (Jap) 
(Univ Shiiuoka) 

The effects of chelating .ompounds on the growth of 
upland rice plints, cultured in Mn or Fe deficient soil, were 
studied (helites, including LDTA and nitrilotriacetic acid 
(NTA), were ipplied at 100 ppit to mineral acid soils 
neuti ili/ed with CiO I he growth and yield of the plants were 
improved, NFA having the most favorable effect This effect 
of chel it(s did not s.em to be explained by increased 
absorption of Fe or Nn by the plant Some chelates hid an 
undesirible elfect by retarding the growth of the root (FA 
2 275) 

388 Mitsumari, Y Ilayashi K 1968 FormationofHannul 
Substances in Paddy fIelds and TheirInfluence on Rice Plants 
of Diffirent Nutrient 5tatts Fertilte, No 31, 20 6 (Eng) 
(Tokii Kinki Nat Agr Lxp Sta)

Deficienc.y of iiorginic nutrients in culture solution 
decreased the ability of paddy to absorb other nutrients and 
lowered its resistance to harmful substances (organic acids, 
sulfide S) produced in piddy fields under certain conditions 
The importance of i proper supply of K, S1O, CaO, 3nd Mg is 
stressed (SF 30 746) 

389 Mitsushima "I llosoda, K 1968 On tie Method of 
PertilizerApplation in Direct Sowing Culturc at Submerged 
hield Iolhoku Noyo Kenkyu 10 115 18 (lip) 

390 MItsuNhiinI S , Suiukt, II Wada, G 1969 Analysis of 
tie Yield Determining Process and Its Application to Yield 
Predictionand Culture Improvement of Lowland Ricc 79 An 
Jxpcrincnt for Mlaxtmnizing Yield by Producing 'Ideal Plaint 
Tvpts by the Circulation of Irrigation Water Containing
Nitrate Fertilizers Nippon Sakuinotsu Gakkai Kiji 38110 
(Jap) (Nat Inst Agr Sci, Konosu)

Grain yields were increased by 5%-27% by restricting the N 
supply (preferably as NO3) in the irrigation water during the 
period when the leaf number index increased from 69 to 93 
(approximately from 43 to 20 days before heading) (SF 
33 1540) 
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391 Matsushima, S , Tanaka, T , Hoshmo, T 1968 Analysis 
of Yield Determining Process and Its Applicaton to Yield 
Prediction in Olture Improveme it of Lowland Rice 81 
Combined Effects of Air Tempeature Water Temperature, 
Shading and the Amount of Fertii.ersin the Seedling Period 
on the Characteristics of Rice Plants Nippon Sakumotsu 
Gakkii Kiji 37(2) 16974 (Jap )(Nit Inst Agr Sci , Konosu) 

Experiments were carried out at 160 210, 3 10 , and 360 for 
air and water temperatuies by using a light shading treatment 
(20% shading), and with i heavy fertilizing treatment The 
plant height ind top dry matter were more strongly nfluencei 
by the water temperature thin by air temperature, these 
characteristics showing maximal values at 310 air and water 
temperature The N and carboiydrite content decreised 
progressively with the increase of air temperature The shiding 
treatment had a detrimental effect on the parameters 
investigated, excluding plint height Hleavy fertili7ation of the 
seedlings had a beneficial effect especnlly on the mto of the 
top dry matter to the pi tnt height (( A 73 24385n) 

392 M'tsuslinii ' lanaka r Manika, 'I , Shiomil M 
1967 Analyvi of the Yield Determining Process ana It 
Application to Yield Predictton atd C'ultu,e Imptoi'etent of 
lowland Rice 76 Re5ponw of Rice Plants Grown Unaer 
Different Types of Weather Condition t( Different Nitrogen 
Fertilizing Aethods Nippon Sikumotsu Gakkai Kii 
36(4) 435-42 (Jap ) (Nat Inst Agr S0i Konosu) 

Experimentail cultivations (1959 61) were carried out in a 
paddy test field (Konosu, Jap in) by using viltoria lawn sheets 
(70% hght transmission) for contiolling lighting conditions 
and (NI14 )2SO 4 4 5 kg/acre wis ipplied at the same 
transplanting or in 2 4 equal doses during growth Shading
during the period of beading had the greatest deleteriou, effect 
on yield, and full sunlight was requited for maxiunin yield 
during the ripening period No optinum ferlii itin regi ie 
was found for all weather conditions the full dose applied at 
transplanting gave as good over ill results as any other (CA 
73 243821) 

393 Matsushimi S , Wada, G M ttsuzaKI, A 19(9 Analysis 
of the Yield Determining Ptocess and Its Application to Yield 
Prediction and Ctulture lnprortmentof I owland Rice 80 An 
Experiment for Afavtnizing Yicld by' Producing Ideal Plant 
Types by N/itrate Application in an Ordinary Paddy Field 
Without CirculatingIrrgation Nippon Sakuniotsu G ikkai Kiji 
38 11 17 (Jip) (Nat Inst Agr Sci Konosu)

In a field with waler perneiility 10 15 nun/day tirget 
yields were obtained by applying NO 3 during early growth and 
by discontinuing the N supply by irriguting with fresh water at 
the start of the criticil period ( 33 15I3 I) 

394 Matsushina, S , Wadi, G , Matsu7aki A , Yaiaura M 
1967 Relation Betiveen NitrogenContent and Starch Content 
in Rice Plant%with Special Reference to a CriticalFvaluation 
of the Diagnosis by Iod.ie Reattio of the Nitrogen
Requirement at the Panicc Intiation Stage Nippon 

Sakumotsu G kkai Ktji 36(2) 248 53 (Jap ) (Nat Inst Agr 
Sci , Konosu) 

A positive correlation was found between the starch 
content in the rice plant and the degree of staining of a leaf 
sheath by I in KI The correlation was the closest when the 



third leaf sheath from the top was used The negative 
correlation between starch and N content in the plant became 
less significant when the varieties and conditions of the 
samples such as time of transplanting and of topdressing and 
climate were d fferent There was little correlation between 
tie number of spikelets and N content in the plant 
Topdressing of N it the panicle ini t ation stage increased the 
number of spikelets, whild resulted in a higher yield of grain, 
but did not hive much effect on the content of N and starch 
The i starch color did not seem to be a good index for 
estimating the requirement of rice plants for topdressing (FA 
1 449) 

395 Matsushuma, S , Wada, G , Matsizaki, A , Yamaura, M 
1968 Analyst of Yield Determi tng Process and lt% 
Application to Yield Prcdictzon and Culture Improvement of 
Lowland Rice 82 Iffect of Nitrogen Depletion at Different 
Growth Stagcs on the Growth and "teld of Rice Nippon 
Sakuniotsu Gakkai Kip 37(2) 175 81 (Jap ) (Nat Inst Agr 
Sci , Konosu) 

Rice plants were cultured in nutrient solutions containing 
ammonium N 30 1 35 15 K2 0 40, MgO 7 CaO 7, Fe 2 0 5 
and SiO 2 150 200 ppm Ihe remov il of N supply for 20 days 
from 59 49 and 42 d iys before the he iding incre ised the 
grain yield and the percentage of ripened grains This might be 

,
ascribed to th-decrease of the number of spikelets per unit 
area, the increase of carbohydiate content in straw at the 
heading stage, md the prevention of excessivc growth and 
lodging The amount of photosynthetic produtioii after 
heading was ilainly governed by the N content in leaf blades 
at heading and the N supply alter heiding and was scarcely 
affected by the le if area indexes leif length and light utilizmng 
efficiency (CA 73 24386p) 

396 Matsushima, S , Wada, G Tanaka I Matsuziki, A , 
Hoslimo, T 1964 Analysiv of Developmental I actors 
Determining Yield and Yield Predictionin I owland Rice 72 
Effec ts of Toparessing with Amnonium 5ulfate on Yield and 
Conponents of (Yrain of 0,1 ectly Sown Rice Nippon 
Sakumotsu Gikkai Kiji 33 141 44 (Jap) (Nat Inst Agr Sci , 
Konosu) 

Unlike t ansplanted rice, topdressing ol N to sown rice just 
before the reduction division stage was iieftective in 
decreasing the numbe of degenerited spikelets No method 
was consistent in producing either ,ncreised or lowered yields, 
but methods of topdressing winch iiire ised both the number 
of spikelets per umit irc iand tile peicemIt ige of ripc grains 
were the most suitable (SI 28 2758) 

397 Maisumur i Y , Iwas iki % 1965 Method of! ertilizing 
Rice tn Direct S'owing Cultioc on Dry fields 3lokai Kinki 
Nogyo Slukenjo Kenkyu Ilokoku Nc 14, 44 pp (Jap ) 

After basal dressing of Nil 4 fertilizer to surf ice soil much 
of it was converted to NO 3 and leachetm PIicement of NI 14 i1 
the furrows under the seed supprcssed imtricatmor, but 
leaching of Ni14 occurred Basal N dressings it sowing or 
submergence caused overgrowth at early and late stigcs of 
growth and decre ised grain yields and should be oitted on 
paddy soils of southwestern Japan, where kaolin clays have 
weak absorptive power for nutrients Plants sown at 30 
hdils// i2 (3 4 grams/hill) by mid May should be fertilizea fioni 

the time of submergence, omitting a basal N dressing and N 
topdressing at submergence In both, N topdressing at 
young ear formation increased yields For direct sowing plants, 
P should be given not as a basal dressing but as a topdressing 
after tillering (SF 29 3561) 

398 Matsuura, K , Iwata, T , Hasegawa T 1969 Iffect oj 
Deep Placement of bertihzers on Rice I Yield Analysis 
Nmpon Sakumotsu Gakkai Kiji 38(2) 215 21 (Jlp ) (Fukui 
Agr Exp Sta) 

Injection of liquid fertilizer (15 6 6) at 12 cm depth 
increased yields on standard pkanting (22 2 hills/rn 2 ), 
dense planting (29 7 hils/m 2) and dense planting/heavy 
manuring plots by about 17(-3%, 5%-6%/, 'nd 10r/ I1%, 
respectively, It ilso inLreased the number of spikclets pLr i1 2 

and 1000 kernel weight but decre ised the number of p uncles 
per m2 and the percentage of ripened grains ihc litter was 
partly associated .vmh iless favorable light receiving habit of 
the plants The increased number of spilke is was attributed to 
increased N content in the leaves and incre ised net 
assimilaion rate at inienedmate growth stages the,, etects 
ilso resulted in increased husk size with whiLch I1000 kernel 
weight was correlated (SI 33 1529) 

399 MIKosliba 11 Takase T 1965 Response to Application 
of I ertilizer tithiia Rice lffects of Different Quantities of 
Nitrogen Application on Growth and Yield it Indica Rice 
Nettai Nogyo 9(l) 19 23 (Jlp ) 

high appication rates of N fertilizers accelerated vegetative 
growth of indici rice while reproductive growih was retarded 
Grun/straw ritio decreased according to the increased 
amounts of N 

400 Mikosluba, 1- Takase, T 1966 Response to Application 
of I rtlizer tin Indica Rice 3 Lffects of the Split 
Application of Vitrogen on the Growth and I ield titIndica 
Rice Nettai Nogyo 10(l) 5 9 (Jap ) (Cent Agr I xp Sta 
Konosu) 

In pot experiments using the indtua cv 1 136 the split 
application ot N at five dates during the growing season 
reduced plant height number of tillers (per pl mt) culi 
length number of panicles and weighi of straw 1onip ired 
with i single basil applic-mtion of N but mcreL Ised thc length 
and weight of pnlaraes and 1000 grain weight PinicLe length 
mud weight iid 1000 grain veghlt were hghcr in the indi(a cv 
thin in thc ,apontca cv Ilonen wvise1 lie weight r itio of grain 
to straw i 1 I 3 6 was higher with the split th in with the hiisal 
treatment In T 136, grun yield wis ighest wilh the split 
ipplcation, whereas in lonen wase it was Inghcst with the 
b isal ippllcation (ICA 22 256) 

401 Minioto, I1 Mikami N , Od igir, T 1968 Response of 
lowland Rice to the Difference of time S'ituation of Deep
Placement as Additional I crtiltzer Rep 1 ohoku Br Crop Scl 
Soc Japan 10 35 6 (Jap 

402 Minioto 11, Mikam, N , Odagir, r 1968 Studies on 
thc Morphological Variation of lowland Rice tn the 
Swteniatic Difference of the Rate of Basic fertilizer and 
Additional Deep fertilizer Rep Tohoku Br Crop Sci Soc 
Japan 10 33-4 (Jap) 
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403 Mimoto, H, Y, Imai, S 1965 Effect of the 
Injection of Additionat Fertilizerat Different Stage of Growth 
on Grain Yield and Its Components of Lowland Rice Bull 
Aomori Agr Exp Sta 10 129 36 (Jap) 

Urea solution was injected to a depth of 12 cm at various 
growth stages of lowland rice The most effective time for 
fertilization was 30 40 days prior to heading At first the 
growth of the plants was inferior to the nontreated plants but 
was much greater at the later stages in the percentage of 
panicles and tillers produced The 1000 grain weight was 
higher due to the larger number of kernels per panicle 

404 Minoino, R Murayama, H 1965 Efficts of the Solar 
Irradiationand the Method of Nitrogen Supply on the Yield of 
Rice in Kna Basir Proc Kyushu Br Crop Sci Soc Japan 
24 49 50 (Jap) 

405 Mitsui, S 1968 Me~tanized Application of Liquid 
Fertilizerv with Irrigation Water to Paddy (Including Certain 
Herbicidesand lnsecticides) Nippon Agr Res Inst , Tokyo 
104 pp (Jap) 

Successful ways of applying liquid fertilizer with irrigation 
water a~e discussed Bentonite application minimized loss of N 
fertilizer Pestides can be simultaneously applied to further 
cut costs 

406 Monit i, M Chiba, T 1965 Effect of Fertilizer 
Applying Po~ition on Rice Growth 2 Relation Betveen 
FertilizerApplving Potionand Rice Growth in I atterPerod 
Tohoku Nogyo Kenkyu 7 63 5 (Jap) 

407 Murakami, I! 1968 Effect of Sulfur Oxidation on the 
Chemnial Nature of 5oil and on Rice Plant Growth V Acid 
Sulfate Soils Nippon Dojo Hiryogaku Zasshi 39(11) 514 18 
(Jap ) (Prefect Agr Exp Sta Sliimane) 

Chemcal danges caused by S oxidation were studied in 
newly reclaimed polder soils with much acid sulfate The soils 
contained S mostly as pyrite The results of lysimeter 
experiments shcwed that 1-ICI soluble free Fe and easily 
decomposible organic matter hindered rice plant growth 
FeSO 4 and 4X12 (S0 4 ) 3 interfered with P absorption by rice 
Not only liming but also draining were necessary for good rice 
yields Reductive soil conditions were harr'cul to plant 
growth Oxidizing soil S, followed by I ming and draining, is a 
good way to improve icid sulfate soils for rice growth (CA 
70 958400 

408 Muriyama, N 1967 Nitrogen Nutrition of Rice Plant 
lip Agr Res Quirt 2(2) 15 (Eng) 

Japanese publi itions on the timing of N fertil7er 
applications to rice ire reviewed N uptake on fertile soils was 
found to continue until maturation but as soils are poorer less 
and less is taken up after heading In northern Japan grain 
yields increase linearly with an increase of N uptake before 
heading in southern J ipan the rate of increase in yield 
decreises as N applcatitons increase because most of the extra 
N is used to increase the production of straw These findings 
indicitc that the highest yields can often be attuned only by 
increasing the uptake of N after heading, for example, by 
splitting the dosage of N fertilizer into a basal dressing and a 
topdressing Experimental results coo'irmed his and have 
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shown that, even after heading, topdressings are desirable 
under certain conditions (FA 2 225) 

409 Nagai, K 1967 Changes in Properties of a Series of 
Upland and Paddy Field Soils with Same Conditions of 
Formation and Different Productivities XV Adsorption of 
Nitrate Nitrogen to the Soils lbalaki Diigaku Nogakubu 
Gakujitsu Hokoku 15 43 8 (Jap ) (Ibiriki Umv , Aim) 

Air dried top soils of four groups of upland fields and five 
pairs of paddy fields were examined One g of each soil was 
mixed with 0 5 nil solution containing I 5 or 0 5 ing nitrate N 
After drying at 300, the soil was leached with a constant 
volume of MeOH Nitrate N was determined by microdiffusion 
analysis The amount of nitrate N left in the soil decreased as 
the soil became more productive in each group Decreases in 
the positive charge of a soil (leaching of active Fe and Al) and 
increases of the negitive charge (oxidation of soil organic 
matter) were considered to be the cause (CA 69 51212c) 

410 Nagai M 1967 Ecological Studies on Vegetative 
Growth in Rice Plants 6 Fffe t of the UndergroundNutrient, 
Especially Nitrogen Nutrient on the Tiller Emergence 
Shizuoka Daigaku Nogakubu Kenkyu Hokoku No 17 
231 37 (Jap) (Shizuoka Univ ) 

In two experiments, (a) four rice cv were grown in soil with 
various rates of ammonium sulfate and (b) two cv were grown 
in standard culture solution or in culture solutions lacking N 
for 20 diys at various growth stages Increasing N supply 
hastened percentage and dite of tiller emergence In (a), the 
last tillers to develop were those of the I1th or I2th leaf, but 
tiller emergence was prolonged in (b) The N content of plants 
was high during early development and tell as growth 
progressed, but this was not correlated with irregularity in 
tiller emergence after the turning stoge (I-CA 22 291) 

411 Nakamura, K , Moriyama, T 1965 Preparations of 
Alagnesium Ammontum Phosphate and Magnesium 
Annnonium Chlorde Fertihzer and Pot Lxperiments on Their 
Fertlizing Efficiencies Asai Garasu Kenkyu Hokoku 
15 55 71 (Jap ) (Asai Glass Co , Ltd Yokohama) 

Mg NI-I4 phosphate (I) and Mg NIt 4 chloride (IF) were 
prepared by the following reaction 21131'O4 + 3Mg(OH) 2 + 
3NH 4 CI + 12H1- -21 + II The fertilizing effects of I and II2 
were investigited by pot experiments using rice, millet, and 
wheat N and Mg of I hid gradual as well as immediate effects 
on the growth of these plants 11had the combined effect of 
NH14CI and MgSO 4 (CA 63 14000g) 

412 Nishi, K , Kaneki, Y 1968 tudics on the Difference in 
Charactersof Indica Rice From "Japonica Rice 2 Effect 
of Topdressing at the Stage of Young Pamcle Fonnation on 
the Growth and the Yield of PanicleNumber and 
Panicle Weight Tpe of 'Indica and laponica Rice Nettai 
Nogyo 12(2) 73 8 (Jap ) (Tokyo Unv Agr ) 

The eftect of topdressing at panicle formation on growth 
and yield of rice was investigated in pot trials witl, the indica 
cv Kaladi nai and Dular and the ]aponica cv Honen Wase and 
Norm 17 Grain yield per hill was higher following a basal 
application rather than topdressing for all cv, the increase 
being due to increased tillering and increased pinicle number 
Topdressing after panicle formation increased 1000grain 



weight for japonica but not for indica cv Root activity per 
unit root weight and leaf N content after heading were greater 
in indica than in japonica cv It was concluded that 1000 grain 
weight and percent ripened grains could not be increased in 
indica cv by topdressing at panicle formation (FCA 22 1874) 

413 Nishihara, T , Tsunevoshi, Y 1964 The Availability of 
Urea Mixed with Nitrification Inhibitors to DirectSeeding 
Paddy Rice ogoslima Daigaku Nogakub, Gakujutsu Hokoku 
15 91 9 (Jap) 

On plots receiving N applied twice (basal + topdressing) or 
thr. times (basal + flooding stage dressing + topdressing) 
plant 1 -,ht at later growth, grain yields and amount and rate 
of N aL rbed were increased by addition of nitrification 
inhibitors Grain yields were larger with two applications + 
inhibitor than with three applications without inhibitor 
Dicyanodiamide, anbam, and maneb increased N absorption 
on plots receiving no N (SF 28 4178) 

414 Nishihara T , ,suneyoshi Y 1968 Effect of Some 
Nitrification Inhibitors on the Availability of Basal Dressed 
Nitrogen to Directly Sown Rice Plants on a Dry Paddy Field 
Kagoshima Daigaku Nogakuba Gakujutsu Hokoku 18 133 41 
(Jap) 

In pot experiments, urea mixed with a nitrification 
inhibitor was appld as a basal dressing to direct sown paddy, 
the soil moisture being kept at 60% of maximum water 
capacity for 4 weeks before flooding Inorganic N in the 
percolates decreased greatly with 2,5 diLhlorophenyl 
isothioLyanate (2 5 CPI) 2 methyl 4 amino 6 
(trichloromethyl) triazine (triazine derivatine), and particularly 
with 2 chloro 6 (tncliloromethyl) pyridine (N serve), but not 
with 2 amino 4 chloro 6 methyl pyrimidine (pyrimidine 
derivative) or dicyanodi imide (DDA) N serve was harmful to 
growth only during the period before flooding, otherwise 
leaves in N serve pots were greener and the number of tillers 
greater than in topdressed controls The ordei of effectiveness 
based on grain and straw yields and N uptake was N serve > 
2,5 CPI > triazine derivative > pyrimidme derivative = DDA 
> control Except with 2,5 CPI, grain yield iesponses were 
little affected by increasing the rate of application of 
nitrification inhibitor from 15 to 30 or 50 ppm of soil (SF 
30 741) 

415 Noguchi, S 1968 Studies on the Early Sowing Paddy 
Rice Grown on the Upland Field 2 Its FertilizingApplication 
Methods Kyushu Noji Shikinjo 30 34 7 (Jap) 

416 Okabe, T , Satoh K 1968 Method of Fertilizing 
Mulched Rice Nogyo Oyobi Engel 43(7) 50 4 (Jap) 

417 Okamoto, Y 1969 Effects of Silicic Acid on Rice 
Plants 9 On Growth UnderHigh and Low Temperatueof the 
Culture Solution 10 On Growth Under High and Low Air 
Temperatures Nippon Sakumotsu Gakkai Kiji 38 743 52 
(Jap) (Umv Wakayana) 

St ameliorated the growth retarding effect on rice plants of 
high or low temperatures With adequate Si, the uptake of 
NPK and the accumulation of NPK, total sugar and starch in 
the panicle, and dry weight of the plants increased (SF 
33 3200) 

418 Omon, T, Ono, Y, Kawanaka, K , Tsuboi, I 1968 
Fffect of Direct Seeding Without Cultivation on Soils and 
Fertilization I Crop Yield and PhysicochemicalPropertiesof 
Soils in the Ca e of Successive Direct Seeding Chika Shigen 
Chosasho Hokoku, No 38, 19 21 (Jap) (Prefect Agr Exp 
Sta ,Okayama) 

Direct seeding without cultivation, repeated for 5 years, did 
not decrease the yield or growth of rice or wheat Applying N 
in increasing amounts was required to keep good yield With 
successive noncultivation, humus Ca, Si, and P tended to 
accumulate Direct seeding without cultivation in succession 
was applicable for grayish brown soil or gley,'d soil, of loamy 
or clayey loamy texture with good drainage (CA 73 87016p) 

419 Onishi, M , Ono, T 1968 Fertilizationfor Rice Plant 
Reproductive Giowth H Manurial Effect of Ammonium 
Nitrate or Magnesium Hydroxide at Earing Chugoku Nogyo 
Kenkyu, No 38, 22 3 (Jap ) (Prefect Agr Exp Sta , Tottori) 

Pot experiments were carried out with field soils of shale 
with granitic sa-d The first fertilization at earing had to be 
increased by two times for NI-I 3 N or 2 5 times for NO 3 N of 
that of (NH 4 )2SO4 sulfate N By the addition of Mg(OH) 2 
fertilizer (50% soluble in citric acid, pH 9 9), the earing was 
quickened and increased, and N and MgO were more absorbed 
by the plant, resulting in an increase of yield (CA 73 87017q) 

420 Oritani, T , Yoshida, R 1969 Nitrogen Metabolism in 
Crop Plants 5 Changes in the Nitrogen Compounds in Rice 
Plants wth Aging Nippon Sakumotsu Czkkai Kipi 38 575 86 
(Jap)(ToyamaOotamiTech Coil) 

Alanine, asparagme, and glutamie contents decreased 
rapidly from early spikelet initiation to the boot stage and 
tended to increase greatly in plants supplied with N at the 
early spikelet initiation stage In the ripening period, arginine 
and proline were predominant as compared with asparagine 
and glutamme especially in plants supplied with N at full 
heading (SF 33 3196) 

421 Osada, A 1967 PhotosyntheticCharacterand Fertilizer 
Response of Rice Varieties Jap Agr Res QuarL 2(l) 4 8 
(Eng)(Nat Inst Agr Sci ) 

Varietal differences in fertilizer response, especially in N 
reoponse, of rice plants is concerned with not only resistance 
to disease or lodging, but also with physiological and 
morphological characteristics Factors contributing to dry 
matter production, as welI as the rate of photosynthesis per 
unit leaf area, are easily influenced by N Exporiments were set 
up to investigate the relations between the photosynthetic 
characteristics and the N response of japonica and indica rice 
varieties (CA 73 87040s) 

422 Oshima, M 1966 Iodine Starch Test for Determination 
of Nitrogen Topdressing to Rice Plant Shiga Kenritsu Tanki 
Daigaku Gakujutsu Zasslit, No 7, 41 4 (.12p) 

A sheath was taken 24 25 days before the rice plant was 
eared Then the crosscut area of the sheath was immersed in a 
solution containing KI and I When the area showed a distinct 
purple blue color, additional feeding in the form of 
(NH 4 ) 2SO 4 was recommended in order to secure the high 
yield However, when the area was not stained at all, there was 
no need for further fertilization (CA 65 14371.) 
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423 Oshima, M , Nakamura, M 1970 Effects ofAmmonium 
and Nitrate Nitrogen on th" Growth of Tomato and Rice 
Plant Shiga Kenritsu Tar.kli Daigaku Gakujutsu Zasshi, No 11, 
44 7 (Jap) 

Tomato and rice seedlings were cultured for 2 9 days with 
different levels of NH 4+ and NO 3 The seedlings were 
harvested ana N in the seedlings was determined The relatior 
between growth inhibition and concentration of ammonium N 
and nitrate N was studied Tomato growth was inhibited at 
lower concentrations of ammonium but it was not inhibited at 
fairly higher concentrations of NO3 Rice showed better 
growth on NH4 + than NO 3 at lower concentrations, but it 
was inhibited more by NH 4+ than NO3 at higher 
concentrations (CA 73 130291p) 

424 Ota, Y 1968 Mode of the Occarrence of Bronzing in 
Rice Plant Jap Agr Res Quart 3 15 (Eng )(Nat Inst Agr 
Sci ,Tokyo) 

Symptoms and physiological aspects of bronzing and the 
properties and location of soils which induce bronzing are 
reviewed Bronzing was thought to result from high soil Al 
content plus Ca deficiency Control measures using fertilizers 
and resistant varieties are discussed (SF 33 2388) 

425 Ota, Y 1968 Techniques for Applying Fertilizerto Rice 
in Southeast Asia Nippon Sakumotsu Gakkai Kipi (Special 
issue), 181 91 (Jap) 

426 Sakagami, Y, Konno, If 1965 Effect of Nitrol'umate 
on the Growth of Rice and Wheat Seednrg Nippon 
Dojo Hiryogaku Zasshi 36(8) 243 47 (Jap) (Tech Univ, 
Tokyo) 

Nitrohumic acid derived from the nitrifiLation of lignite or 
brown coal, indirectly improved soil conditions and directly 
promoted plant growth (CA 64 8885c) 

427 Sakai, H 1968 Increase Paddy Rice Yields with Soil 
Management Irrigation Nogyo Oyobi Engei 43(10) 52 7 
(lap) 

428 Sakai, H , Nonoyama, Y , Komoto, Y 1968 Studies on 
the Soil Management and Fertilization Method for the 
Unplowing Rice Culture i High Yielding b,, Fertilizer 
Placement Chugoku Nogyo Shikenjo Hokoku E 2 193 227 
(Jap) 


Placement of fertilizer in the planting hole at depths of 5 
cm in plowed fields and 5 or 15 cm in unplowed fields gave 
yield increases of ip to 63 2 kg/acre (15 cm in unplowed 
field) Unplowed soils had higher Eli value and retained 
fertilit; until the later growth stages of the plants Topdressing 
34 30 days before heading in'reased yield to over 75 kg/acre 
Band application of lime and N n rrpased yield 12%-24% over 
broadcast application and is recommended because it is easily 
mechanized 

429 Sakanoue, Y, Iguchi, T 1968 Effect of Low Soil 
Moisture at Ripening on the Growth andNutrient Absorption 
ofRice Effect of DroughtDamageon the Groi Ph andMineral 
Uptake of Crops I Nippon Dojo Hiryogaku Zasshi 
39 171 75 (Jap ) (Yamaguchi Agr Exp Sta ) 

Simulated drought conditions (pF 3 3) at ripening resulted 
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in stems and leaves of poor appearance, dark grains and low 
grain yields, and 1000 grain weights In damaged plants, P20S 
and S102 contents were lower and MnO contents higher than 
in normally ripened plants, N, P2 0 5 and Mno contents in 
stems and leaves were much increased The degree of reduction 
in nutrient absorption at ripening in drought damaged plants 
was in the order P2 0 5 , K20> SiO2 > CaO = MgO > N > 
MnO (SF 32 1562) 

430 Sakanoue, Y, Iguchi, T 1968 Effect of Less Soil 
Moisture at Generative Growth Upon Growth and Nutrient 
Absorption of Rice Plant Studies on DroughtDamage Upon 
Growth and Mineral Element Uptake of Crops 2 Nippon 
Dojo Hiryogaku Zasshi 39(3) 210 13 (Jap) (Yamaguchi Agr 
Exp Sta ) 

In an experiment, rice plants were subjected to drought (pF 
3 7 3 3) at the reproductive stage Heading and ripening were 
retarded and stem and panicle lengths were shortened Grain 
yields were reduced by 83% and 1000 grain weight by 69%, 
but straw weight was little affected The P content of the plant 
decreased ind N and Mn incrLased, while root N, P, K, and Mn 
contents were increased Absorption of nutrients was reduced 
in the order P > K > Si > Ca + Mg > N > Mn (FCA 
22 1913) 

431 Sakanoue, Y, Iguchi, T 1968 Effect of Moderate or 
Low Soil Moisture at Vegetative Stages on the Growth and 
Mineral Uptake of Rice Nippon Dojo Hiryogaku Zasshi 
39 214 18 (Jap) (Yamaguchi Agr Exp Sta) 

Straw weight was decreased by 18% and grain weight was 
somewhat decreased by moderate soil moisture (pF 17), both 
were decreased appreciably by low soil moisture (pF 3 5) At 
pF 17, nutrient uptake was depressed in the order P > Si > K 
> Ca, Mg, but a little more N and noticeably more Mn were 
taken up than with normal moisture At pF 3 ';the order of 
depression was P > Si > K > Ca, Mg > N > Mn (SF 
32 3191) 

432 Sakanoue, Y ,Matsubara, K 1967 Effect of StirrngSoil 
After Waterlogging on Mineralization of Original Organic 
Nitrogen in Paddy Soils I Fallowing Paddy Rice Field 
Nippon Dojo Hiryogaku Zasshi 38(2 3) 70 3 (Jap) (Prefect 
Agr Exv Sta, Yamaguchi) 

N ,,ds absorbed more by rice plants grown or stirred soils 
than by those on nonstirred soils All the soils, stirred or 
nonstirred after wat, logging, were kept in bottles, corked, 
and paraffined, at 30* for 4 weeks Ammonia N v as higher in 
all stirred soils than in nonstirred Mineralization of original 
organic N was probably accelerated by stirring (CA 
67 72833e) 

433 Sekiya, F 1968 TilleringPrimordium and TillerngBud 
in Rice Seedlings 11 Effect of Calcium Deficiency on the 
Development of Tillering Buds Nippon Sakumotsu Gakkai 
Kiji 37(4) 465 71 (Jap ) (Yokohama Nat Univ ) 

In Ca deficiency at the early growth stage the tillering buds 
in each stem node developed and tillered as well as in the 
control plots However, when the Ca deficiency became too 
long, the development of the tillering buds was significantly 
reduced, especially at lower pH's of the nutrient solution (CA 
73 24388r) 



434 Shibata, M , Sasaki, K , Honma, A 19f-) A Study on the 
Responses to Nitrogen, Phosphoric Acid, and Potash ofRice 
Varieties Jap J Breed 19(1) 28 38 (Jii) (Hokkaido Agr 
Exp Sta ,Sapporo) 

In field trials in 1966 and 1967, three rice cv received N as 
a basic dressing and as two topdressings, tne first at tillering 
and the second at the boot stage P2 0 and K2 0 were applied 
as basic dressings Panile number per hill, grain number per 
panicle, percentage fertile grains, and grain yield were 
measured Significant varietal differences were observed in the 
effects of indiviaual fertilizers on these characters and in 
interactions between the fertilizers (FCA 23 289) 

435 Shimada N 1970 Salt Injury of Crops III Responses 
of Crop Roots to Salt Treatment Nippon Dojo Hiryogaku 
Zassli 41(4) 162 66 (Jap ) (Univ Chiba) 

The relation between the concentration of salts and the 
ability of the plant roots to reduce TTC 
(2,3,5 triphenyltetrazolium chloride) was studied with several 
kinds of plants Effects of the salts on water holding power or 
evaporation of the plant were examined Root of rush, lice 
plants, or cucumber showed lowered TTC reduction when 
treated wiith salts of Mg or NH14 + in lower concentration than 
that of K, Ca, or Na This slowing of TTC reduction of the 
root by Mg salts was weakened at p1i 5 6 5 Mg concentration 
(5mM) that retarded TTC reduction also reduced evaporation 
in the cucumber, but not absorption of water by cucumber 
roots Mg in the root was not changed by the supply of Mg up 
to 5mM, unfavorable for the root (CA 73 108835x) 

436 Shimizu, M , Kuno, K 1968 Lffects of lion on the 
Appearance of Morph genetically Abnornal Spikelets Due to 
an Unfavorable low Temperature in Rice Plants Nippon 
Sakumotsu Gakkai Kiji 37(2) 224 29 (Jap) (Nagoya Univ , 
Aichi) 

Rice plants grown in nutrient solutions were supplied with 
Fe (10 ppm) in the form of FeEDTA, ferric chloride, or ferric 
citrate FeEDTA prevented the development of morphogenetic 
abnormalities in the spikelets even under unfavorable low 
temperatures The ineffectiveets of ferric citrate and ferric 
chloride was due to their inefficient uptake by the plants 
(FCA 22 1901) 

437 Shimose, N , Miyake, Y 1965 Crops Grown on Polder 
Soils V Growth Injury if Rice Plants by Hydrogen Sulfide 
and Other 5ulfides Nippon Dojo Hiryogaku Zasshi 
36(5) 117 20 (Jap ) (Univ Okayama) 

The effect of intrrupted irrigation on H2 S injury to rice 
plants was studied on a newly reclaimed field Plant growth on 
waterlogged plots was inferior to that on interrupted irrigation 
plots, more so in the second year, causing "akagare" 
(physiological browning) in late July From the results of 
chemical analyses of leaves, inferior growth on waterlogged 
plots -Aas considered to be due to inhibited K+ uptake and 
abnormal protein and carbohydrate metabolism On the 
waterlogged plots, l-t2S and other sulfides developed, resulting 
in decreased plant growth On the same plots, incomplete 
removal of salts from the field probably hindered plant 
growth (CA 64 10358g) 

438 Sugawara, T 1965 DirectSowing Cultivaton of 

PaddyRice Plants in a Dry Field I Method of Fertilizer 
Application Utsunomiya Daigaku Nogakubu Gakujutsu 
Hokoku 6(1) 51 61 (Jap) 

Seedlings from direct sowing are grown for a period 
without watering The bulk of N should be applied shortly 
after watering, but it is profitable to supply some N at sowing 
and some as topdrcssing at the young panicle stage P is 
applied basally but heavier application is necessary on dry 
fields Besides a basal dressing K was effective applied about 
30 days before heading K absorbed after the formation of 
young panicles acted mainly on grim weight PCP urea is used 
extensively a little after irrigation on direct sown fields (SF 
29 4330)
 

439 Sugawara T 1968 ConstantHigh Productivityof Paddy 
Rice Under Irrigation Nogyo Sekai 63(6) 110 15 (Jap) 

440 Tadano, T ,Tanaka, A 1970 Iron Nutritionof the Rice 
Plant I Iron Absorption Affected by PotassiumStatusof the 
Plant Nippon Dojo Hiryogaku Zasshi 41(4) 142 18 (Jap) 
(l-lokkaido Univ , Sapporo) 

When cultured in a medium high in Fe, rice plant roots 
could reject this Fe the less the supply of K, the weaker the 
rejection In a medium low in Fe, the rice plant root could 
absorb Fe metabolically, the better the K nutrition, the more 
Fe absorbed High Fe media required addition of large 
amounts of K in order to avoid K deficiency For acid soil of 
Hachirogata and peat soil of Bibai addition ot K and 
neutralization of soil acidity increased K and decreased Fe in 
the plant, resulting in disappearance of brown spots or 
darkened color of the leaf blade, and in an increase of growth 
rate Disappearance or signs of Fe toxicity was due to the 
activity of the root strengthened by supplying K as well as 
lowering soil acidity, and to the higher !1h of the soil solution 
(CA 73 108834w) 

441 Takahashli, E 1968 Silica as a Nutrient to the Rice 
Plant Jap Agr Res Quart 3(3) 1-4 (Lng ) (Kyoto Umv ) 

The silica content in the stem and leaves of rice ranges from 
10% 20% The mode of silica uptake by rice is an active uptak. 
linked with aerobic respiration Widely used as a silicate 
material are Fe slags The effect of silicate materials on the rice 
yield becomes visible when the amount of available silica in 
the soil is < 10 5 mg SiO2 /100 g Soil in terms of the pH 4 
acetate buffer solution extractable, and when the silica 
content in straw is <11% (CA 73 86924w) 

442 Tanaka, A , Mulleriyawa, R P, Yasu, T 1968 
Possibilitv of Hydrogen Sulfide Induced Iron Toxicity of the 
Rice Ptivit Soil Sci Plant Nutr 14(l) 1 6 (Eng ) (Hokkaido 
Univ , Sappoio) 

Lusiana clay has a p1-I of 4 7, 3 2% organic matter, and an 
active Fe content of 2 9% Cellulose (I 25%) and S (2 5%) 
were applied to a 2 kg sample of the soil, and the soil was 
flooded with H20 Peta rice seedlings were planted and the 
soil solutiun was analyLed for Pe and S The F. content of the 
straw and the oxidizing power ul the root, were determine,] 
Fe toxicity was evident after 3 weeks only in plants with the S 
treatment The degree of toxicity correlated positively with 
the Fe content in the straw The oxidizing power of the roots 
35 days after transplanting was high in the control, low in the 
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cellulose only treatment, and very low in the cellulose and S 
treatment Six week old Peta plants grown in nutrient solution 
were exposed to FeSO 4 plus H2S at pH values of 5, 6, and 7 
Respiration measurements showed S inhibited respiration and 
increased Fe content of the shoot This inhibition decreased 
with pH increase Pretreatment with 100 ppm S as H2 S and 
then subjection to an FeSO 4 solution caused rapid Fe toxicity 
If Fe and S concentrations in the soil solution exceed certain 
levels, the oxidizing power of the roots is destroyed by S Fe is 
taken up more readily causing toxicity (CA 69 18312n) 

443 Tanaka, A Navasero, S A 1966 InteractionBetween 
Iron and Manganese tn the Rice Plant Soil Sci Plant Nutr 
12(5) 29 33 (ng ) (llokkaido Univ , Sapporo) 

In pot experiment,, increased Fe or Mn levels in the growth 
medium decreased Mn and Fe contents, respectively, in the 
rice plant The range within which Fe toxicity could be 
remedied by Mn application was fairly narrow Mn toxicity 
was rare and ipplication of Fe to prevent it would rarely have 
practical significance (SF 30 3808) 

444 Tanaka, I Nojima, K Uemura, Y 1965 Influence of 
Drainageon the Growth of Rice Plants ti Rice Felds 3 The 
Influence of Irngation Management on the Nutrient Uptake 
Yield of Rice Plant, and the Mineral Nitrogen Content titVoil 
Nippon Sakum Otsu Gakkai Kiji '13(4) 335 43 (Eng) (Cent 
Agr Lxp Sta ,Konosu) 

Experimental treatnents consisted of early, intermit ent, 
and late irrigation, shallow (5 in) and deep (17 cm) plowing, 
and four levels of applied N Results showed that yield of grain 
under intermittent irrigation at low N was 20% less than on 
plots irrigated early, yet at high Ni there wa little difference 
between yields of these two treatments It was also noted that 
the highest yields under the three irrigation treatments were 
similar Uptake of N, P, K and Si by plants on intermittently 
irrigated plots was less than on tile other two irrigation 
treatments, but uptake of Mn was much higher Plants under 
late irrigation showed higher uptakes of N, K, and Mn but 
lower uptake of P and Si than on early plots The influence of 
the movement of water in the soil on the mineral N content 
was also examined Results indicated that large losses of N 
occurred when the water table was 0 10 cm below the surface, 
when there were regular fluctuations in water table and when 
well drained soils were subjected to heavy irrigation or 
precipitation The main conclusions were (a) provided rainfall 
's adequate and evenly distributed, continuous submergence is 
not always necessary for rice cultivation, (b) the effect of 
iltigation management depends primarily on the cnange in N 
uptake, whic ,-affected by variations in the water table as 
much as by distribution of rainfall (FCA 20 223) 

445 Tange, M , Yamada, M 1966 Lffect of Fertilizers on 
Rice Growth Proc Kinki Symp Crop Sci Plant Breeding Soc 
11 21 32 (Jap) 

446 Tanno, M , Midorikawa, K , Hashimoto, H 1968 Studies 
of the Effects of Phosphatic Fertilizeron Paddy Rice in tle 
Volcanic Ash Soil Under Temperate Climate Bull lbaraki Agr 
Exp Sta 9 67117 (Jap) 

447 Toni, T 1966 Effect ofApplyingNttrohumates III Pot 

56 

Experiments on Upland Rice Nippon Dojo Htryogaku Zasshi 
37(2) 172 78 (Jap ) (Gakugei Univ , Tokyo) 

Fo" normal growth of upland rice plants the concentration 
of ammonmum nitrohumate (I) was critical With change of 
form ot phosphate fertilizer the effect of I was changed, 
superphospt'ate tending to increase ear weight less than fused 
phosphate In spite of the inhibition of earing by 1,ear weight 
was increased By supplying I in the proper amount, 
absorption of N, P, K, and Ca by the plant was increase& (CA 
65 1337g) 

448 Tsunoda, H 1965 Fertilizerand Herbicidal Effect of a 
Pentachlorophenol (PCP)Ammonium Chloride Fertilizer 
Mixture III Effects of PCP Compound FertilizerMixture on 
Rice Plant Growth Nippon Dojo Hiryogaku Zasshi 
36(3) 49 52 (Jap ) (Toyo Soda Mfg Co , Yamaguchi) 

The effect of th, mixture on plant growth was compared 
with that of ingle mateiial, such as granular PCP, a 
commerical herbicide, or a fertilizer When 40 ppm was placed 
in the soil, PCP retarded rice plant growth, decreasing root 
weight or number of tillers, but not plant height This 
retardation was soon recovered Rice grain did not change its 
weight between two plots, with or without PCP Compared 
with a plot given 20 ppm PCP, the ratio of rice grain weight to 
straw weight was higher on the plot given 40 ppm, the weight 
of the grain decreasing The difference in rice grain weight 
between the plot with the PCP fertilizer mixture and that with 
granular PCP with fertilizer was not great The injury to plant 
growth was less on the plot with the mixture IV Herbicidal 
Effects of PCPCompound FertilizerMixture Ibid 53 6 The 
herbicidal effect of the compound of fertilizer with PCP on 
barnyard grass was in the following order depending on the 
depth of soil where PCP was placed surface soil > 0 4 cm > 
0 8 cm For weeds other than barnyard grass the effect was 
0-4 cm > soil surface > 0 8 cm The herbicidal activity of the 
mixture was about the same as that of granular PCP or 
commercial herbicides, but the mixture had greater activity, 
when it was applied 0-4 cm deep under rainy condition and at 
the soil surface in sunny conditions Granular PCP was leached 
from the soil more and decomposed more in the surface water 
(CA 63 12270e) 

449 Uexkuell, H R von 1968 More K for Paddy in the 
Future World Farming 10(7) 18 (Eng) 

Many soils of the tropics are inherently low in K Increased 
N use will aggravate this condition K hungry grains produce a 
protein of inferior nutritional value and quality K supply also 
affects the number of filled grain and the susceptibility of 
plants to paddy diseases 

450 Wada, G , Matsushima, S , Matsuzaki, A 1968 Analysis 
of the Yield DeterminingProcessand Its Application to Yield 
Prediction and Improved Culture of Lowland Rice 87 Effect 
of Nitrogen on Dry MatterProductionBefore Headingand the 
Relationship Between the Number of Spikelet Components 
Per Unit Area and Dry MatterProduction Nippon Sakumotsu 
Gakkai Kiji 37 557 64 (Jap ) 

For plants of a single variety sown on the same date, the 
dry weight of the plants at the neck node initiatio, stage 
correlated Insitively with their N content, number of panicles, 
and number of differentiated rachis branches Between 



neck node mitiption and late spikelet initiation, the increase in The specific activities of '"Cin the componerts of the roots 
dry weight of plant and photosynthate production in the were in the order sugar> amino acid> protein > cellulose, 
leaves correlated positively with N uptake for the period hemi .ellulose > lignin Plants grown with NH 4 N maintained 
Between late spikelet initiation and heading the dry weight more 4C in their cytoplastic components, compared with 
increase correlated positively v th N uptake and with total N plants supplied with NO3 N or no N The importance of ioots 
content of the pla it at head,, g The amount of stored in amino acid synthesis is discussed (SF 33 4843) 
carbohydrates in sheaths and culms at heading was related to 
N uptake between late spikelet initiation and heading only 455 Yoshida, T , Nakamura, M 1968 On the Difference in 
when plants had absorbed equal amounts of N by the time of Rubidium 86 andPhosphorus32 Uptake at Different Zones of 
late spikelet initiation (SF 32 4020) Paddy Roots Nippon Dojo l-iryogaku Zasshi 39(4) 253 57 

(Jap) 
451 Yamasaki, T 1968 PossibilitiesofIncreasingRice Yield The uptakes of 86 Rb and 3 2P at different zones of the 
77rough Increased Fertilizer Application Fertilite, No 31, excised roots of rice seedlings were investigated at difrerent 
3 19 (Eng) (Tottori Univ) root ages Regions showing the most vigorous uptake of ions 

The possibility of increasing rice yields by applications of were not stable, but moved successively in association with 
heavy rates of complete and well balanced fertilizers is elongation and development of roots Patterns of the 
discussed with reference to Japanese conditions The problem movement were complicated Relative importance as the 
of lodging is considered, and the effects of N [as (NH4)2 S0 4 central site of ion absorption altered with root growth among 
and NH 4Ci] and K topdressings are discussed (SF 32 744) the three characteristic zones of roots, namely the meristem, 

the root hair, and the lateral generating zone Tle uptake of 
452 Yamazami, K , Yanagisawa, M Sekiguchi, T 1967 8 6 Rb by the elongated roots and that of 32P by root tips at all 
Fertirrigation of Liquid Fertilizer in Paddy Field III ages were sensitive to low temperatures and respiratory 
Distribution of Radioactive P by Fertilization Nippon poisons, indicating dependence upon metabolic processes The 
Dojo -hiryogaku Zassi 38(1) 29 36 (Jap ) (Prefect Agr Exp salt absorbing regions moved with age and the contribution of 
Sta , Toyama) nonmetabolic ion uptake in the salt absorption changed 

With two field soils, alluvial and ando, of different successively This suggested the importance of age as a factor 
capabilities for P fixation, distribution of P by fertirrigation that governs the salt uptake by plant roots (FA 2 547) 
was studied with 12P applied either basally or as topdressing 
P in water layer varied the variation coefficient in the range 
4%-10% indicating that 3 2 P was distributed quite uniformly KOREA 
The d stribution was not influenced by tillage, irrigating 
velocity, or concentration of liquid fertilizers, especially under 456 Ahn, S B 1968 Carbohydrate Metabolism of Rice 
wet soil conditions In the field where water prey ou ly Varieties in Relation to Their Reonse to Nitrogen Nongsa 
irrigated to I cm depth of soil, the fertirrigation co.ld not Sihom Yon'gu Pogo 11(l) 13143 (Korean) (Crop Exp Sta, 
transport the 3 2p in liquid fertilizer to the remote part of the Suwon) 
field Paddy fie Ihad to be drained betore the fertirrigation in Heavy application of N markedly lowered the starch 
order that the P in liquid fertilizer could attain its maximum content of low N responsive varieties The high N responsive 

r
distribution Variation of the amount o " %_.higher in soils variety maintained a relatively high starch content even when 
than in irrigating water Of total 1 

2 P, 80% was in the soil fertilized with high levels of N The high starch content at a 
depth of 2 cm Radioactivity in water oaui soil layer was higher high N level may be used as a biochemical paraneter for 
at water inlet than "t water outlet of the field, more so for high N responsiveness of rice varieties The (ontribution of 
ando soil than for alluvial soils (CA 67 43008j) carbohydrate assimilated and stored before flowering to grain 

carbohydrate was much lower in wet seasons than in dry and 
453 Yanagisawa, M , Irobe, A , lida, S , Yamazaki, K 1967 for early maturing varieties than for late maturing ones Toal 
On the Efficiency of N Received by Direct Sown Paddy Rice ,ugar was just as important as starch in carbohydrate balance 
at Different Growth taees Nippon Dojo Hiryogaku Zasshi between flowering and harvest (CA 71 80328s) 
38(l) 37 42 (Jap ) (Toyan a Prefect Agr Exp Sta ),

N applied to direct sown rice cv Koshijiwase at the 457 Choi, -1 0 , Leer, J H 1968 Lffects of Split 
initiation of panicle primordia or at flowering, reduced the Application of Nitrogen at Major Gowth Stage ofPaddy Rice 
dying off of lower leaves and was related to the length of the on Agronomic Characters and Grain Yields Nongra Sihom 
upper leaves N applied at the time of flooding gave the highest Yon'gu Pogo 1 (1) 23 42 (Korean) 
yield Utilization f fficiencies of applied N were basal dressing, N was applied as a basal dressing and as a topdressing at 
7 2%, topdressings at first flooding, 25%, at tillering, 34%, at various stages of growth N applied 25 32 days before heading 
formation of panicle prinmordia, 44%, at flowering, 49%, at 15 increased length of leaves and panicles Dry matter weight was 
days before heading, 55% (FCA 21 1767) increased up to the maximum tillering stage Yield was 

increased by topdressing in all casf s 
454 Yoshida, T 1968 Dynamic Aspects of Photosynthate 
Supply and Metabolic Pattern in Paddy Rice Roots Nippon 458 Heu, H , Ota, Y 1969 The Effect ofDeep Placementof 
Dojo Hiryogaku Zasshi 39 258 63 (Jap) (Nat Inst Agr Sci ) Fertilizerand Intermittent Irrigationon the Physiologicrland 

Paddy rice receiving NH 4 or NO3 showed a higher ability to Ecological Characters of Rice Plants Nippon Sakumotsu 
translocate 14C to the roots than the rice with no N source Gakki Kiji 38 501 6 (Jap) (Ho Nam Crop Exp Sta In) 
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Deep placement increased plant height, and increased yields 
by 20%, lodging resistance increased due mainly to retardea 
elongation of the lower internode and increased breaking 
strength of the stem, the degree of chlorophyll destruction in 
the leaves was lower, a naphithylamie oxidizinL, activity of the 
roots increased Deep placement + interaittent irrigation 
increased ihe yield by 24%, produced erect flag leaves, and 
gave the higher annaphthylamne oxidizing activity of the root 
and the highest K and SiO 2 contents of the plant at heading 
and harvesting (SF 33 2383) 

459 King U. R 1967 Lffect of Trace Elements on Nitrogen 
Metabohsm in the Larly Grovmg Stages of Rice Planted it 
Dry Ground Nongop Kv ahakwon Hakbo, No 10, 4 8 
(Korean) 

Lower contents ot tothl N, protein N and nonprotein 
organic N were obtained in the early growing stage of rice 
planted in dry grounid than from rice planted in in ordinary 
paddy however the inorganic N(as NO ) content was higher, 
in the former indicating that pi inting ja dry ground prevented 
the issimil ition of inorgiric N The addition of Zn and Mo 
int.re itd the assimilation of inorganic N and mreased the 
protein and nonprote n organic N levels 12 I 3 fold Addition 
of Zn and Mo to the fertilizer is essential for rice planted in 
dry iround especially in the early growing stige (CA 
69 35024n) 

460 Kim 11S (ho B II Lee, C Y , Lee, E W Shim, S 
C Yoo, S 1- 1966 Iffict of Nitrogct Ilritlizerv on the 
6roth of Ri(u' Plant I Duration and Rate of Ni' ogen 
Fertilizer Application atd Its Influence on the Effect of 
Phosphorus I ertihzers Using Nitrogen 15 andPhosphorus32 
Soul Tach ikkyo Nonmunhl, Chayon Kwahak, Siengnongge 
17 1 6 (Korean) 

N plays i deteiinuitive role in the growth, tillering, and 
yield of ricc plarts The optiiral amount of N to be applied 
was >3 kg/ 10 ai es N uptake from the fertilizer by rice plants 
was most cfficient when the fertilier was applied at the time 
of prime growth lowever, most efficient N utilization did not 
necessarily accompany the niximum rice yield P efficiency 
was not affected by time and rate of N application (CA 
68 77294k) 

461 Kwick, B II 1968 tuing Effects on Rice Growing in 
Degraded Paddy Soils Nongsa Siion Yon'gu Pogo 
11(3) 43 53 (Korean) (Korea Univ ,Seoul) 

An adequate level of liming on Akioclu degraded rice 
paddies increased grain yield of rice (approximately 30% 
increase) ind rehibilitated the soil The straw weight also 
Increased and the rate of leaf spot disease of 
Ilelthnnthosporiunm wis icduced greatly The liming effect, 
however, was not is pronounced in normal paddy soils as in 
the degrided soils (CA 71 90362n) 

462 Lee C , Lee, L W 1967 Effect ofNitrogen, Silicon, atid 
Their Itteractionon the Agronomic Characters it Paddy Rice 
Soul Taehmkkyo Nonmunjip, Chayon IYwahak, Saengnongge 
18 97 117 (Eng) 

The role of N was more apparent in the vegetative stages 
than at the reproductive stages whereas Si was more effective 
during the reproductive stages of paddy rice in wet and dry 
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soils Interactions between N and Si were observed in the 
number of grains per panicle, the maturing rate, 1000 
grain weight, and in the total yield A sufficient amount of N 
facilitates a higher yield in dry soil, no relationship was 
observed between dry soil and the effect of Si 

463 Lee, C Y, Lee, E W, Yco, S H, Kwon, Y W 1968 
77te Efficiency of Various Nitrogen Sources and Their Effect 
on the Utilization of Superphosphate as Affected by the 
Method oj Nitrogen Application in the Paddy Rice UsingN'1 
and p3 2 Labeled Material Soul Taehakkyo Nonmunjip, 
Chayon Kwahak, Saengnongge 19 10 18 (Korean) 

Field experiments using N' and P32 labeled materials 
were carried out to compare the elficlency of various sources 
of N to the lowlind rice as affected by the i-ethod of N 
application, and to determine the efficiency of P utilization 
from superphospha' as affected by the source and the 
method of N application Ammonium sulfite and urea resulted 
in almost the same efficiency and were more efficient than 
nitrite for rice cultivation Ammonium nitrate was slightly 
higher in the case ot late application but not as efficient is the 
first two Sodium nitrate was extremely inefficient The 
method of application was unimportant and interaction 
between the source and application method was not observed 
The utilization of P from superphosphate applied on the 
surface at transplanting was not significantly affected by the 
naturL of the N source and its method of application 

464 Lee, E W Kwon Y W Lee, J II 1968 5tudieson the 
Applicability of Urea Fohar Application to Paddy Rice 
Nongsa Siliom Yon'gu Pogo 11(l) 15 21 (Korean) (Coil Agr 
Seoul Nat Univ Suwo i) 

In 1967, plants of swamp rice g own under different 
fertilizer regimes and on soils of varying fertility received foliar 
applications of I 5,Y-.3% urea solutions at 1000 1/ha 18 and 15 
days before leading Urea application increased grim yields by 
an average of 10% Highest yields were obtained where the N 
or the leafbltde was <2 2% 18 days before heading, total soil 
applications of N were not more than 10o 120 kg/ha and 
where the N content of plants did not exceed 12 g/m2 A ufe. 
solution containing 0 5%-I 0/ N sprayed at 10001 /ha was the 
most effective rate (FCA 23 285) 

465 Oh, W K 1964 Effect of Cotnpost and Fresh Rice 
Straw on the ProductionofPaddy Rice I Effect on the Yield 
of Paddy and Sote of the Physical Propertiesof Paddy Soil 
Nongsa Silhom Yon'gu Pogo 7(l) 1 15 (Korean) (Inst Plant 
Environ , Suwon) 

Experiments in Korea since 1919 are reviewed It ih 
concluded that compost can supplement a shortage of 
commercial fertilizers, and that fresh rice straw (plowed in) is 
at least as good as compost for rice yields when a reasonable 
quantity of fertilizers (e g, 80 kg each of N, P205 , and 
K20/ha) isapplied (FCA 19 192) 

466 Oh, W K 1968 Requirementof Rice for Nitrogen When 
Red Earth ti Added to Sandy Pertr.-!,I PaddyFields Nongsa 
Sihom Yon'gu Pogo 11(3) 9 12 (Eng) (Inst Plant Environ, 
Suwon) 

Field experiments were used to det, rmine the quantity of 
nitrogeneus fertilizer to be applied when different quantities 



of red earth are added to a sandy textured paddy field A 
pro.edure is given for determining the quantities of red earth 
and fertilizer required for production of high yield .CA 
71 90359s) 

467 Park, C S, Kiin, B J , Kim, M K, Kim, Y S, Lee, J !H 
1968 Causes of DecreasedRice Yield on Irrigation with Saline 
Water Nongsa Sihom Yon gu Pogo 11(3) 21 8 (Korean) (Inst 
Plant Environ ,Suwon) 

Saline water irrigation decreased rice yield because of 
decreased absoiption of K during the growth oeriods of the 
rice plant The decreased absorption of K caused a decrease in 
numbers of grains per head, rate of grain formation, and 
weight of 1000 grains (CA 71 90360k) 

468 Park, J K 1967 Varietal Diflerencev lit PhywtologiLal 
Characteristicscf the Rice Plant I VarietalDifferences tn the 
PhysiologicalActivity of the Root and Its Correlation With the 
Top Part of Rice Plant Nippon Sikumotsu G ikk ii Kipi 
36(4) 377 83 (Jap ) (Inst PImt f nviron Suwon) 

A Japanese viriety Norm No 29 and a Korean variety 
Norakwan, were cultured in normal soil (Konosu), humus rich 
so ,Matsuo), md poor sandy soil (Oami) wlich were mixed 
with a granulir lcrtilizer (N 80%, 120s 8% and K2 0 5%) 
Varietal differences found under low humus soil conditions 
were (I) at the tillering stige tillc physiological root activity 
of the Norm No 29 was higher thin that ot the Nongkwang 
but at the ear formation stige the latter showed higher root 
activity than the former, (2) the fornation of silicatcd 
epidermal cell of top leit blade tended to be more influenced 
by soil fertility rather thin by the content of available silica of 
soils, and the cell number ot the Nongkwang was larger than 
that of the Norm No 29, md (3) a tendency for 
nonfertilizalion of spikelets was found and the decrease of 
spikelet number of Norm No 29 was higher than that of 
Nongkwang (( A 73 24380g) 

469 Park, J K 1967 Valictal Differences in Ph, tiological 
Charactetistics o1 the Rue Plant II Varetal Differences tn 
Nutrient Absorption by the Rice Plant Nippon Sakumotsu 
Gakkai Kiji -6(4) 384 b8 (Jip ) (Inst Plmnt Environ , Suwon) 

A Japanese viriety Norm No 29 and -i Korean varietv 
Nongkwang were cuil-!red ,n normal (K(onosL) lumis rich 
(Matsuo), and poor sandy soils (Omi) to determir', le 
nutrient absorption in the aerial parts (lear blade, leaf sheath, 
and stem) No varietal differences were observed in N and P 
absorption However, there v as i difference in the nutrient 
absorption between varieties when planted in humus rich soil 
under reducing conditions, and the K and silica contents in 
Nongkwang variety w'ere higher than that in Norm No 29 (CA 
73 2438111) 

470 Park, Y D 1967 lit Lffect of thca on ,lie Growth of 
Rice Plant Nongsa Sihom Yan'gu Pogo 10(3) 55 61 (Korean) 
(Inst Plant Environ , Suwon) 

In experiments in which rice plants were grown in r rient 
culture containing SiO 2 at 040 ppm, incr,.aimg 
concentration mncreised the uptaKe of 910 2 , but uecreased the 
uptake of otl er nutrients, particularly P, Fe, and Mn Theie 
was evidence of strong absorption of Si0 2 by the roots Plants 
grown in low concentrations of N0 2 absorbed it more 

strongly than those grown in high concentrations S102 had 
little effect on the dry matter and grain yield when the plant 
Si0 2 content was <0 3% Plants supplied with Si0 2 were not 
attacked by leaf mites, wheieas those not given SiO 2 were 
heavily attacked (FCA 21 2527) 

471 Park, Y D 1967 Studies on the NutrioPhysiology of 
Rice Plant Grown on an Aktocht 5oil Nongsa Sihom Yon gu 
Pogo 10(3) 23 35 (Korean) (Inst Plant Environ , Suwon) 

Rice plants grown on this sandy loam soil (in which 
Akiochi disease is liable to occur) had lower contents of SiO 2 , 

Mg, and K than those grown on (nondisease inducing) soil, but 
had higher contents of P, Fe, and S [he Pe content in 
above ground plant parts 3 weeks ifter tr insplanting was 500 
ppm and Fe toxicity was induced Application of slag 
decreased the plant contents of P, Fe, Mn, md S, and 
increised the S1O 2 content Slag decreased plant dry weight in 
the initial growth stages but markedly increased it during later 
stages (FCA 21 2528) 

472 Pirk Y D, Kim Y S Kwon H K Park, J Y 1968 
Effect of hIorganic Nutrientv (ithcon Dioxide, Calcium, 
AMagnevium Manganese) and Rice Varieties on Grain Yield in 
an Alkioch Soil Nongsa Sihom Yon'ga Pogo 11(3) 29 34 
(Korean) (Inst Plant Lnviron Suwon) 

In a pot experiment with an Akiochi soil grain yield was 
increased by - combined applcation of $10 2 (K 2 Si0 3 ), Ca, 
Mg, and Mn O-litting Ca gave a s ight decrease in yield The 
applic ition of these materials reducc.d the damage from 
lleltnnnthovporium leaf spot very clearly In a field expcriment 
with in Akiochi soil grain yield was increased by application 
of silicate slag ind tused phosphale Gr in yield of Nong I im 6 
(Akiochi resistant) was higher thin that of the Jn Heung in in 
Akiochi soil Damage by leaf spot of Nong Lim 6 was lower 
than Jin Heung and Nong Lim 6 hid higher Mn content than 
Jin leung (CA 71 90361m) 

MALAYSIA 

473 Dunsmore, J R 1970 L-peritnents on the Iertilization 
of Dry 1' ce (Hill Padi) tn Sarawak Malaysia Exp Agr 
6(3) 239 44 (Eng) 

Siifting eultivation of dry rice on steep hillsides continues 
to be widely practiced in Sirawak Malaysia Fertilizer 
experiments have shown that econonic incieases in yield can 
be obtained b mixing 0 9 kg (2 lb) of monoimmomum 
phosphate pellets (11% N, 21% P) with 2 4 kg (5 3 lb) of seed 
just before dibbling In certain areis idditonml increases might 
be gained by further incre-ksing the rate of ipplication of P, 
from the use of K, and fro, topdressing with N Closer 
spacing (305 cm or 12 m2) thin that traditl.-'ally used 
should also increase yields per unit area 

PAKISTAN 

474 Anon 1969 Increaving Yields of Paddy bv NPA tin kPost 
Pakistan Better Crops PI tnt Food No 3, 13 (Lng) 

Two hundred and eight fertilizer experiments cono'icted on 
paddy in various regions of East Pakistan were evaluated and 
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statistically analyzed They were carried out dunng the 
"Aman" season 1966 (transplanting in August September) 
representirg the major part of paddy grown in East Pakistar 
N, P, and K were tested at the following leels 30, 40,and 60 
lb/acre N, 60 lb/acre P205 , and 40 lb/acre K 20 In almost all 
cases NPK at the rate of 60 60 40 produced the highest yields 
Based on these results, it can be expected that the official 
fertilizer recommendations for paddy of 40 40 20 will be 
changed to 60 60 40 

475 Ahmed, S Azmi, A R, Malik, M B 1968 Uptake of 
FertilizerPhosphorus and Nitrogen by I owland Rice in West 
Pakistan Under Different Methods and Tanes of Application 
IN 'Isotop Radiat Soil Plant Nutr Stud' Proc Symp , 
Ankara, 1965 449 69 (Eng) (At Energy Agr Res Cent, 
Tandojam) 

Field experiments were conducted to determine t e effect 
of method of application (broadcast on the surface, hoed into 
the top 5 cm of sod or placed at 10 and 20 cm depths) of 100 
kg/ha P20, on P uptake by ru(e, the effect of 0, 60, and 300 
kg/ha P.O5 , applied in the nursery, m,uptake of P applied at 
different times in the field and the effect of time of 
application of 0-120 kg/ha N on uptake of P and N P uptake 
was greatest when applied broadcast or hoed ilto the top few 
cm, and was poor from P placed at 10 and 20 .m 
Nursery applied P had no influence on uptake of field applied 
P, grain yields, or dry matter Uptake of P applied at 
transplanting wan unaffected by time of N application The 
greatest utilization of N was obtained whe , was applied as a 
single drLssing halfway between transplanting and 2 weeks 
before primordial initiation (SF 32 3193) 

476 Alam, S M , Karim, A Q M B, Khan, A B, 
Habibulila, A K M 1966 5tudy of the Interaction of Iron 
and Manganeve and FheirEffects on the Uptake ofPhosphorus 
in Rice Plants by Radioisotope Technique Proc Agr Symp, 
Dacca, Pakistin, A L C, pp 8290 (US AEC 1966, 
CONF 660564) (Lng ) (At Energy Cent , Dacca) 

Solutions containing various contents and ratios of ' 9 Fe, 
S4Mn, and 3 2 p were added to rice culture media Five week 
seedlings were then allowed to grow for 2, 4, and 8 days after 
transplantation Each treatment was replicated three times 
Plant samples were collected from three pots of similar 
treatment after 2, 4 and 8 days' growth In dry plant material 
as obtained earlier, the radioactive Fe and Mn were determined 
by y scintillation counter while the absorption of 31p was 
determined by G M liquid counter 1he data were studied to 
observe the effects of Mn on the uptake of S9Fe, the effects of 
Fe on the uptake of S4Mn, and the effects of Fe and Mn on 
the uptake of 32p Mn, when applied at increasing rates to 
culture solutions containing different levels of 59Fe, decreased 
the uptake of "9Fe progressively except in the case of 5 ppm 
of Mn, where a slight increase in the absorption of "Fe was 
recorded Secondly, when Fe at an increasing rate was added 
to nutrient solutions containing different levels of 5aMn, it 
reduced the rin content of the rice plants (CA 69 105436z) 

477 Alam, S M , Kahn, A B 1966 Interaction of Iron and 
Matiganese on th Uptake of Iron and Yield of Rice Plants 
Proc Agr Syn'p, Dacca, Pakistan, A E C, pp 95 9 (U S 
AEC 1966, CONF 660564) (Eng) (At Energy Cent , Dacca) 
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Plant samples were collected by cutting after 20 and 40 
days and these were weighed after drying in an oven at 700 C 
From the dry plant materials the radioactive Fe was 
determined by direct counting in a scintillation counter From 
an analysis of the data, it was noticed that Mn, when applied 
at increasing rates to the nutrient culture solution containing 
different levels of S'Fe, progressively decreased the uptake of 
"5Fe The lowest yield was recorded with a dose of 5 ppm of 
Mn along with the same dose (5 ppm) of "5Fe On the other 
hand the highest yield was recorded at a dose of 10 ppm of 
5SFe in the absence of Mn As a result of the decrease in the 
uptake of s5Fe due to increased Mn ,ne growth of the rice 
plant was adversely affected It was further observed that the 
uptake of radioactive Fe by the rice plants increased with the 
increased growth period (FA 2 276) 

478 Azeez, M A 1964 Green Manunng for Increased Rice 
Production Pak J Sci 16(2) 56 63 (Eng) 

Sesbania aculeata is the best green manure plant for 
irrigated rice in West Pakistan In a experiment conducted on 
an alkalre soil during 16 years, ,reen manuring with S 
aculeata in the long run increased the rice yield by about 25%, 
,aly slightly less than did annual applications of 22 tons 
firri ard manure/ha Another trial demonstrated that addition 
of ammonium sulfate at a rate of 30 kg N/ha increased its 
effect Experience has shown that S aculeata should be sown 
in March and plowed in in June July, some 15 20 days before 
rice is transplanted to the field In order to promote the 
general use of this green manure in rice fields, irrigation water 
should be made available in March April Seed can be obtained 
by growing S aculeataas a windbreak around fields of rice and 
fodder crops, the plant flowers in October irrespective of the 
timeofsowin, (riop Abstr 20 1490) 

479 Bashir, M , Sandhu, M S ,Karim, M 1968 Evaluation of 
the Response of Rice Plants to the Application of Sugar Mill 
Waste (Press Mud) I As a Source of Nitrogen and Organic 
Matter Dacca, East Pakistan, Atomic Energy Centre, 19 pp 
(Eng) 

The response of rice plants to the application of sugar mill 
waste (press mud) in respect to N and Puptake was evaluated 
Press mud may not compete with ammonium sulfate or urea 
for the immediate supply of N but may have residual effects 
Application of fully decomposed press mud or that of 
undecomposed press mud to a soil having ideal conditions for 
quick decomposition, may improve the N supply because of its 
reasonably high N content Due to its high content of P, the 
press mud contributes available P and its decomposition 
increases the availability of soil P 

480 Islam, A , Rahman, S 1966 The Effect of Associated 
Salts on the A vailabihty of Soil Phosphorus and Its Uptake by 
Rice Plants Pak J Biol Agr Sci 9(2) 11 16 (Eng) (Univ 
Dacca, Dacca) 

The effects of application of (NH 4)2SO4 , K2S0 4 , CaSO4 , 
MgSO 4, FeSO 4, and A12(SO4 )3 on the availability of soil P 
and its uptake by rice jlants under waterlogged conditions were 
studied The availability of soil P was increL,sed by the 
application of (NH 4 ) 2SO 4 , CaSO 4 , and MgSO4 while FeSO 4 , 
AI 2(SO4 )3 , and K2SO 4 decreased it The absorption of P by 
rice plants was increased by the addition of (NH 4)2SO 4 , 



CaS0 4 , MgSO 4 , K2S0 4 , and decreased by the introduction of
FeSO4 and AI 2 (SO4 )3 (FA 2 100) 

481 Islam, A , Saha, R C 1969 Effects of Silicon on the 
Chemical CompositiorofRice Plants Plant Soil 30(3) 446 58 
(Eng) (Unv Dacca, Dacca) 

Rice plants were grown in nutrient culture solutions Si was 
supplied to these plants at different rates The plant samples of 
early vegetative, vegetative, and flowering stages were analyzed 
for N, P, K, Ca, Mg, Fe, Mn, Si, protein, and carbohydrate 
contents The application of Si generally decreased the N, 
protein, and K contents of rice plants Its application also 
decreased the Fe and Mn contents The use of Si resulted in an 
increase in P, Ca, Mg, Si, and carbohydrate contents of rice 
plants (CA 71 3798 In) 

482 Karim, A, ldris, M 1965 Studies on the Effect of NPK 
Balance of Soil on the Growth and Yield of Rice Plants Pak 
J Soil Sci 1(2) 29 36 (Eng ) (Agr Univ , Mymensingh) 

In trials with 790 lb/acre (NI1 4 )2SO 4 , 515 1105 lb super 
and 0 536 lb KCI to paddy, a 1 2 2 ratio of NPK in soil after 
fertilizing caused a sixfold increase in yields as compared to 
controls without fertilizing Data on growth, yield, and protein 
and carbohydrate contents of rice (Aus paddy) under different 
NPK ratios from 1 1 5 1 5 to I 3 3 are given (SF 29 3550) 

483 Khan, D H , Eaqub, M 1968 Removal of Nutrients by 
TransplantedAutumn Rice Grown in a Sub Tropical Soil of 
East Pakistan Int Rice Comm Newsl 17(3) 40-4 (Eng) 
(Agr Univ , Mymensingh) 

Rice straw removed about three times as much K and seven 
times as much P as N, but rice grain removed appreciably more 
N than P and K N application increased the removal of N, P, 
K, Ca, Mg, and S by straw and grain P application increased 
the removal of P and K by straw, but K application increased 
only K removal Overall, N showed greatest removal followed 
by P, K, and alkaline earths From applied fertilizers recoveries 
were greater from N than from P and K N recovery by straw 
increased, and by grain decreaed, with increasing N P 
recovery by straw and grain decieased at higher rates of P 
Little K accumulated in the grain due to K fertilizing, although 
an appreciable amount accumulated in the straw (SF 33 683) 

484 Vermaat, J G 1964 Report to the Government of 
Pakistan on Soil Fertility Investigations Exp Tech Assis 
Progr , FAO Rep 1887, pp I 100 (Eng) 

The purpose of the "rapid soil fertility survey scheme" was 
to establish soil fertility levels throughout Pakistan and to 
examine to what e tent yields could be increased by the 
efficient use of fertilizers The main results of nearly 9000 
fertilizer trials on cultivators' fields are presented In West 

Pakistan yield increases of 50%100% were obtained through 

combined application of ammr-um sulfate and single 

on both wheat an- rl"e, the use of fertilizerssuperphosphate 
on millet and sorghum was not economic,in East Pakistan rice 

PHILIPPINES 
485 Anon 1967 The Economics of IR 8 IRRI Reptr 
3(4) 1 3 (Eng) 

In six varietal trials conducted in the Philippines during the 
dry season on a fertile soil but without fertilizer application, 
the new rice variety IR 8 gave an average yield of 5 3 tons/ha, 
whereas the average yield of the highest yielding tall variety in 
each trial was only 4 5 tons/ha Correspondng yields of 
wet season trials were 4 4 and 3 9 tons/ha, respectively This 
indicates that even peasant farmers unable to purchase 
fertilizer should switch over from the traditional varieties to 
IR 8 However, IR 8 responds mu.h better to N fertilizer than 
do the old tall varieties, its high yield potential can only be 
realized with food management includini, teavy fertilizer 
applications These applications are highly profitably in terms 
of cash income (FA 1 1086) 

486 Anon 1965 Nitrogen Increases Rice Yields in 
CooperatweExperiment IRRI Reptr 1(4) 1 (Eng) 

This note presents results in a dry season fertilizer trail with 
rice, conducted at the Maligaya Experiment Station in the 
Philippines Plots received 160 kg N, 30 kg P2Os, and 30 kg 
K2 0/ha, alone or in combinations, N was applied in two 
dressings 100 kg was worked in before planting and 60 kg was 
topdressed at panicle initiation With N alone, varieties PI 
215936 and No 6993 yielded 6945 kg and 6001 kg/ha, 
respectively, against 1959 and 2272 kg/ha without N With N 
and P, they yielded 7164 and 6316 kg grain/ha, respectively P 
or K, whether applied alone or in combination with N did not 
significantli affe,.t grain production of either variety (Trop 
Abstr 21 52) 

487 Anon 1967 Rice -Plant Physiology Ann Rep Int 
Rice Res Inst 1967, 19-42 (Eng) 

In Los Banos, Philippines, physiological studies in rice were 
conducted on carbohydrate accumulation and N response in 
rice varieties, growth performance of varieties of different 
tillering ability, photoperiod response, internode elongation, 
salt tolerance, effects of N, P, and K on tillering, and on Zn 
deficiency of the rice plant in calcareous soils A close 
relationship was indicated between the starch content of the 
plant at a high N level and plant type Erect leaved varietcs, 
such as IR 8, can maintain better light conditions, and are, 
therefore, more responsive to N applications and have a higher 
starch content than varieties with droopy leaves (Trop Abstr 
24 1720)
 

488 Anon 1966 Ten Metric Tons Per Hectare High Dry 
Season Yields IRRI Reptr 2(4) 12 (Eng) 

In several varietal trials with irrigated rice, conducted in the 
Philippines during the dry season of 1965 66, the selection IR 

8 288 3 was consistently superior over the other selections and 
10 tons/ha was attained in onevarieties tested, a yield of over 

trial In a variety x N fertilizer trial on a rather fertile soil,
wherp yields of most varieties on control plots were 4 5 

yields were increased oy , ,,,.%through combined N and P, tons/ha, the yield of IR 8 288 3 ircreased with N doses of up 
and by 62%-92% through combined N, P, and K The to 120 kg/ha, whereas yields of other varieties were depressed 
application o fertilizers gave much higher yield increases with if the dose of N exceeded 30 90 kg/ha Selection IR 8 288 3 is 
selected wheat varieties than with local varieties (Trop Abstr a dwarf indica type derived from the cross between the tall 

21 1626) indica variety Peta and a dwarf indica variety from Taiwan It 
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will not be released to farmers because of its susceptibility to 
bacterial leaf blight and many races of Pincularia, and of its 
poor grain quality (Trop Abstr 22 249) 

489 Chandler, R F 1966 Factors Lniting Crop 
Production 5 Rice Span 9(3) 165 68 (Eng) 

High yields of rice in the tropics and elsewhere can be 
obtained by using short, stiff strawed nonlodging varieties 
responsive to fertilizers md resistant to disease, and by 
applying good management practices which necessarily include 
adequatte insect water and weed control Fertilizer 
experiments conducted by the Internitional Rice Research 
Institute in the Philippines clearly show that tlie traditional 
low yielding varieties do not respond to I' , on the contrary 
modern varieties whil make maxiwrmm use of available 
sunshine respond quite tavoribly to, N The most important 
recent advance in insect control for hooded rice is the 
application of systemic insttlicides (including lindane) to the 
water in p1 iee of by foliar sprays (Trop Abstr 22 253) 

490 Chandler, R F 1969 Improving the Rice Plantand Its 
Culture Niture 221(5 1Si) 1007 10 (Lng ) 

A bricf description is givcn of several of the research 
oroJects of the Intcrnmitiono RiLe Research Instit.e in the 
Philippines The princ,pil OLlctive of th-, ceding work is to 
develop rcc v irieties that ire short and stiff strawed, with 
relatively narrow upright leaves I e plhnt that resist lodging 
even when hc.vily fertlmlcd md intensely managed The most 
successful cross so fir is IR 8 its grain quality however, is 
inferior, ind it lacks resist'moce to ccrt nn discases Therefore 
work on briedmig is continuing In iht, field of iLronomy, 
work is conducted on virety fcrtimlzer interactions, the 
rel itionship betv Len solar energy md yields, md the chemical 
control of wceds in flooded tr mspl inted rice Lntomological 
work has shown that d izinon is quite effective In controlling 
stem borers, leafhoppers md pi mt hoppers when applied it 2 
kg/hl active ingredients every 20 days (l'rop Abstr 24 2194) 

491 De l)tta, S K Magniye C 1) 1969 A uney of 
Porins and Sources of lertihzcr Nitrogen for looded Rice 
Soils Pert 32(2) 103 9 (Log ) (lnt Rice Res Inst , Los 
Binos Laguni) 

The rel Itivm merits of various N fertilizers for flooded rice 
have bc n mnvestigited extensively Yield response is itlected 
by soil conditions and in mnagement pr ictices, particularly time 
and method of ipplic ition In most instances, 
ammnonium ontimning or imonium producing (urea) 
fertilieis ire ibout equally effective ii terms of grno yield 
response md serve is an excellent source of N for flooded rice 
lIn cert un inst nces urea has been reported to be infcror to 
ammonm sulfate, but no spemtihc reason has been cited for 
its low performance, excmpt suggestions of gre iter nobility 
prior to hydrolysis and biuret toxicity In certain problem 
soils wicth are low in mtivc Fe, urea, unmnonmum chloride mod 
oilier non S coot itming ferilh/ers are preferred to ammonmum 
sulfate Anhydrous unimonmi is is effective as any other 
amnoniumn fertilizer for flooded rice With its high analysis 
(82%), low cost, ind ease of manufacture, it should be in ideal 
choice but ihm quipment needed md the requirement of deep 
plicement liits its widespread use particularly in tropicil 
Asian countries Green manuring may be agronomically 
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desirable but probably has no economic benefit in the tropics 
where land occupied by green manure can be used for growing 
a second crop of rice Organic manure, green manure, etc , are 
used and may still be useful in areas of subsistence farming 
where inorganic fertilizers are not available and where the 
varieties grown have I relatively low N response Nitrate 
sources are unsatisfactory as preplant treatment because of an 
almost complete loss of N through denitrification but they 
may be used for topdressing at later stages of rice growth when 
the superficial root system is well developed (FA 2 1340) 

492 De Datta, S , Magn'iye C P Moomaw, J C 1968 
Lfficiency of Pertilizer Nitrogen (Nitrogen 15 labeled) for 
Flooded Rice Trins , 9th Int Congr Soil Sci J 67 76 (Lng) 
(Int Rice Res Inst Los Bmos Liguna) 

To measure the efficiency of N applied to flooded soils, 
experiments weie conducted in the greenhouse and the field 
with i 5N labeled urea and (N11 4 )2SO4 applied by three 
methods With a montmorillonie clay soil in the greenhouse 
experimtnt the perc.entage of the ipplied N recovered from 
the gr un and str iw was greater when the fertilizer was placed 
at 10 cm depth than when it was incorporated before 
transplanting or Mhele half wis incorporated and the 
remainder broidcist at panicle initiation On a kailinmte clay 
soil, no significant diffcrences in "N recovery were found 
between methods of ipplication, presumably because of low N 
Ilosss or low NI I t fixation from this slightly more acid soil 
Alternatively, the iterdange of fertili, r "N with the 
organic N fraction may hive bemn greater in the kaolinitic clay 
since this soil had i gre itci organic I liter content The field 
experiment conducted only on the montnorllonmtic clay also 
demonstrated better N fertili/er utmliation if the fertilizer was 
pliced it 10 cm This method rcsulted in greater efficiency of 
applied N when expressed is kg rough rice produced per kg N 
pplieu In terms of grain yield urc and (Ni14) 2SO4 were 

equally effective but slightly less N w-is recovered by the crop 
fertilized with urei Source of N ind method of application 
did not influcnce the amount of mineral N remaining in the 
soil after harvest and the indications were that even with 
deep plicement of tertilh7er there wis no residual effect of 
ipplied N in the form of mineial N Pirt of this mineral N may 
bt, immoblm7ed temporarily in the organic fraction in the soil 
and mniy be released with time if kept continuously flooded 
(CA 72 21017n) 

493 De Datta, S K , Moomaw J C , Racho, V V, 
Simsiinan G v 1966 Phosphorus Supplying Capacity of 
I owland Rice Soils Soil Sci Soc Amel Proc 30(5) 613 17 
(Lng) (Int Rice Res lnt Los Bmnos, Laguna) 

In a glasshouse trial rice grown in four soils ontaining 2 20 
ppm extractable P was given 0, 15, 30 or 45 ppm N and 0 or 
6 ppm 11labeled with "2P Percenthges of pi int 1)derived from 
applied P ra ged hrom 8% to 27% ind were generally 
unafcected by rate of applied N (I( A 20 986) 

494 De Datta, S K Tiuro, A C , Bif oing S N 1968 
Lffect of Plant 7ype and Nitrogen I evel on the Growth 
Characteristics and Grain Yield of Indica Rice in the 
Tropics Agron J 60(6) 64 347 (Lng) (lnt Rice Res Inst 
Los Banos, Laguna) 

In field trials in 1966, six tall mndica cv and two dwarf 



midica cv received N at 0 120 kg/ha (30 kg intervals) in the dry 
season (January May) and N at 0-80 kg/ha (20 kg intervals) in 
the wet season (July November) In the dry sepson the tall cv 

lodged at certain growth stages and gave highest yields at 
30 60 kg N/ha Yields from the dwarf cv Taichung I were 
highest at 90 kg N and those of dwarf cv IR 8 increased with 

increase in N up to 120 kg N, tile highest grain yield being 

9477 kg/ha IR 8 showed the highest efficiency in grain 

production and in total dry matter production The dwarf cv 

had higher N contents than the tall cv at tillering, panicle 
IR 8 gaveinitiation, and at harvest During the wet season, 


rough rice yields 3474 kg higher than those of the tall, 


weak strawed cv Peta Two crop yields from IR 8 Taichung I 

and Peta were 15,507, 11,708, and 7998 kg/ha, respectively 

(FCA 22 2726) 


495 Duangpatrm, P De Datta S K 1969 Urea Anmolnium 
Phosphate and Other Phosphorus Sources for Flooded 
TropicalRice Int RiLe Comm Newsl 18(4) 19 (Eng) 

All tested forms of urea ammonium phosphates (29 29 0 
25 35 0 and 34 17 0) were as effective -s super 1P04 as 

their influeiice on all the growth ch-iracteristicsevidenced by 
and nutrient uptake of the plant ind on the yield components 
and the grain yield of rice I lorida ground rock phosphate was 
a poor source of P causing a high percentamge of unfilled grain 
and a low grain yield of rice If the cost per unit of P is 
attractive, urea ammonium phosphate fertiliiers may be used 

as an excellent P fertiliLer for flooded tropical rice 

496 Kampfer M Zchler E 1967 7he Importance of the 
Sulfate Fcrtilizer5 for Raising the Yield and hnproving the 
Quality of Agritultural Horticultural and Silvicultural Crops 
Potash Rev 24(28) 62 (Lng) 

After cairying out a 3 yeir experiment in the Philippines on 
heavy clay soils with various kinds of rice the largest increase 
in the yield amounted to 969 kg/ha compared with the 

untreated from a fertilizer treatment with (NH4)2 SO4 , super 
P0 4 , and KSO 4 The phosphate uptake in nce is intensified by 

the presente of sulfate with a simultaneous increase of the 

yield of grain and straw 

497 Kawano, K , Tanaka, A 1968 Growth Duration in 
Relation to Yield and Nitrogen Responses in the Rice Plant 
Jap J Breed 18(1) 46 52 (Eng) (Hokkaido Univ, Sapporo) 

In trials in the Philippines during 1963 64 18 rice cv with 
different growth durations (i e , time from transplanting to 

flowering) were transplanted at 30 x 30 cm spacing and given 

various applications of N Plant weight at harvest increased 
with increasing growth duration but under high N levels it did 

1lie ratio of total grain weight tonot increase after 150 d iys 
total plant weight decreised with growth duration under all N 

levels, and maximum grmn yields were obtained after 120 or 

150 160 days growth duration at high and low N levels 
respectively Under high N levels the m iximum photosynthetic, 
rate at flowering wis obtained after 120 days and re-piratory 
rates at floweiing increased with growth duration under low N 

levels maximum photosynthetic rates were found at 130 150 
days and respiration rates hardly varied with growth duration 
Low assimilation rates after flowering caused low grain yields 
in populations of long growth duration at hih N levels and 

thus low N levels are necessary for high yields from such cv 

(FCA 22 298) 

498 Lian, S , Tanaka, A 1967 Behavior of Photosynthetic 
Products Associated with Growth and Grain Production in the 
Rice Plant Plant Soil 26(2) 333 47 (Eng) 

Investigations on rice plants conducted in the Philippines 
showed that C assimilated at the maximum tiller stage is 

translocated mostly to the lower leaves, C assimilited at the 

booting stige is distributed mostly to the spikelet certain leaf 

sheaths, and culms C assimulited in the leif she iths jnd the 

culm before flowering is retranslocated to the palch, after 

flowering However the efficlency of carbohydrites formed in 

these stages for grain production is not very high be. ,use up to 

60% may be consumed through respiration "ihe retintion 

percentage of assimilated ( decreases as mutual shading 
increases C assimilated after flowering atLcumulates mostly 
and efficiently in the brown ricc (Trop Absir 22 1544) 

on 
illage and Rates of Nitrogen Application on Transplanted 

Rice Philipp Agr 52(4) 200 10 (Eng) 
An experiment in the Philippines, showed that net returns 

for tillage costs (costs of land preparation, weeding, ana of 

herbicide) were higher from rotovated rice fields than from 
unplowed, or plowed and harrowed fields (Trop Abstr 
25 2060) 

499 Mabbayad B B 1968 Further Tests MAinnal 

500 MacRae, I C , Castro, T F 1967 Nitrogen Fixation it 
Some Tropical Rice Soils Soil Sci 103(4) 277 80 (Ing) 

In laboratory studies conducted in the Philippines with 
three types of submerged rice soils significant fixation of 

atmospheric N was observed when the soils were incubated at 
250 C for 28 days in the light, in two of the soils there was 

increased fixation on addition of rice straw and roots at crop 

residue levels Significant N fixation was however, also 
obtained with incubation in the dark though to a less extent 

than in the light On the baisis of the results of comparative 
experiments it is suggested that the heterotrophic N fixing 
microorganisms fixed more N in these soils than the 

photosynthetic species Soil inoculation with a blue green alga 

led to increased fixation in two of tile soils while inoculatioii 
with a N fixing CIostridiun had no effect (Trop Abstr 
22 1553) 

501 Marfori, R T 1969 The FertilizerRequirenicitsof Rice 
in Philippine Soils Araneta J Agr 16(1) 187 (Eng) (Araneta 
Univ , Ri7al) 

Thirty eight fertilizer requirement maps representing 46 

provinces are included Six fertilizer mixtures and two single 
element fertilizers were recommended for the soils surveyed 
(SF 33 4078) 

j9 6 5 502 Marfori, R T The Present Situation and Outlook 
of Soil Clavsification and I ertihzer Requirement with 

tmphavis on 7heir limplicationv on the Prewent Rice Problem 
of the Country Araneta J Agr 12(3) 178 88 (Lng) 

Fables show average results of 36 N x 1)x K fertiliier in Is 

with lowland rice and I I tri ils with upl md ,ice in the 
soil texture nutrientPhilippines grouped according to 

by applyingrequirements and yield increases obtawmable 
Cost calculattonsfertilirers are indicited for each texture class 
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show that application of fertilizers to good rice soils is highly 
profitable Maps of the different provinces showing areas for 
which certain fertilizer formulations are recommended have 
been prepared on the basis of so 1surveys, analysis of 180,000 
soil samples, 269 field trials, ind pot experiments For large 
parts of the area no standard recommendations are possible, 
but farmers may obtain advice by submitting soil samples to I 
of the 16 soil testing laboratories in the country (Trop Abstr 
22 891) 

503 Nangoi, D , De Datta, S K 1970 Effect of Tne of 
Harvest and Nitrogen I evel on Yield and Grain Breakage in 
TransplantedRice Agron J 62(4) 468 74 (Eng) 

An application of up to 120 kg/ha of N fertilizer in the dry 
season improved the milling quality of the chalky varieties 'IR 
8', 'IR 5' and Sigadis' but not that of the nonchalky variety 
'C 4 63 An application of up to 60 kg/ha of N increased the 
protein content of brown rice of the four varieties but 
increased the held rice yield of only Sigadis, the most cha',ky 
of the four varieties, the head rice yield of the other three 
varieties rem uned unchanged Irrespective of variety and N 
level, the optimum time of harvest of transplanted rice for 
obtaining maximum grain and heid rice yields and highest 
germination percentage was between 28 and 34 days after 
heading in the dry season and between 32 and 38 days in the 
wet seaon These heiding periods correspond to moisture 
contents of between 22% and 19% and between 21% and 18% 
respectively Lodging increased grain yield losses in both 
seasons with the losses being greater when harvested late, 
therefore lodging susceptible varieties should be harvested 
earlier than lodging resistint varieties N fertilizition in the dry 
season delayed by 2 4 days the optimum time of harvest of the 
improved varieties IR 8 IR 5, and C4 63 

504 Navasero S A 1969 Rice Nutritionon Bohol Coralline 
Calcareous Soil Potash Rev 9(18) I 9 (Eng ) 

Field trials conducted in the Philippines on the coralline 
calcareous soils showed that stunted growth and poor 
development of newly introduced irrigated short straw rice 
varieties suffeied from noninduced K deficiency The 
phenomenon could be attributed to low exchangeable K in the 
soil Orginic acids aggravated the condition, wheicas the high 
Ca level of the soil did not adversely influence K uptake A 
dressing of -90 kg K2 0/ha increased yield and leaf K by 
50% 100%, irrespective of the type of fertilizer Observed low 
Fe reserves in the soil appeared adequate to satisfy 
requirements in the presence of high organic mitter contents 
(Trop Abstr 25 1559) 

505 Nhung, M 1 M Ponnamperuma, F N 1966 Effects of 
Calcium (arbonate Manganese Dioxide Ferric Hydroxide, 
and Prolonged I Iooding on Chemical and hlectrochemical 
Changes atid Growth of Rice in a FloodedAcid Sulfate Soil 
Soil Sci 102(l) 2941 (Lng ) (Int Rice Res Inst , Los Banos, 
Laguna) 

On the basis -if glasshouse trials the following provisional 
proposals ire m ide for reclaiming acid sulfate soils for rice 
production (a) leich the soil with fresh water to lower the 
concentrition of salts, chiefly sulfates, (b) lime to an 
aerobic soil pit of 4 7 to prevent Al toxicity and to decrease 
Fe toxicity, (c) apply PMnO 2 to counteract Fe toxicity, (d) add 
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Fe2O3 (red earth) to counteract H2 S toxicity in soils low in 
active Fe,(e) maintain continuous flooding (FCA 20 1026) 

506 Ponnamperuma, F N , Yuan, W L 1966 Toxicity of 
Boron to Rice Nature 211 780 81 (Eng ) (Int Rice Res 
Inst , Los Banos, Laguna) 

Chemical retardation of soil reduction was studied as a 
remedy for physiological disorders of the rice plant Ca(N0 3 )2 
and MnO2 despite their retarding effect did not suppress foliar 
symptoms on a Taiwan coastal saline silt loam of pH 8 1 Soi' 
solutions of the flooded soil contained 9 1ppm B as against 1 
ppm B for two normal Philippine lowland rice soils The 
symptoms were intervenal chlorosis of upper mirgins of older 
leaves and later large, dark brown ellipticil spots in the 
affected parts which ultimately turned light brown dried, and 
rolled up The B content of the straw at hirvest was 80 ppm as 
compar,.d with 26 30 ppm for normal plants When the same 
rice variety was grown on two lowland clay soils treated with 
various levels of B, the described foliar symptoms were found 
on Luisiana clay (pH 4 6, organic matter 4 1%) to which 20 
ppm B or 6 7 ppm water soluble B was added As coastal soils 
from marine sediments miy contain 10 50 times as much B as 
inland soils, B poisoning may be a hitherto unsuspected factor 
limiting rice production on such soils (SF 30 649) 

507 Ponnamperuma F N Yuan, W L Nhung M M 1965 
Manganese Dioxide as aRemnedyfora PhysiologicalDiseaveof 
Rice Associated with Reduction of the Soil Nature 
207(5001) 1103 104 (Eng ) (Int Rice Res Inst ) 

In pot experiments, MnO 2 corrected 'suffocation disease', a 
physiological disorder of rice which occurs in Northeast 
Taiwan (FCA 19 205) 

508 Racho, V V , De Datta S K 1968 Nitrogen Lconomy 
of Cropped and Uncropped Flooded Rice Soils Under Field 
Condit ons Soil Sci 105(6) 419 27 (Eng) (Int Rice Res 
Inst , Los Banos, Laguna) 

Ammonmum sulfate up to 150 kg/ha of N was applied to 
two rice varieties and to uncropped flooded Maahas clay 
Changes in soil N content were measured periodicilly for the 
two cropping seasons in 1965 Fertilization did not alter total 
N (organic + mineral) content of the soil Mineril N occurred 
mostly is N-14 + with the amount present at transplanting time 
closely related to rate of application At harvest time mineral 
N was similar on all plots but this similarity could not be 
accounted for through variations in crop removal Thus, 
considerable quantities of N could not be accounted for at 
harvest time and the amount increased with rate of N 
application (FA I 1184,SF 30 4507) 

509 Samonte, H P , Mamari, C P 1966 Fvaluation and 
CorrelationStudies on Selected PhosphorusSoil Test Methods 
forPaddy Soils Philipp Agr 49(8) 589 602 (Eng) 

In the Philippines six P soil test methods were evaluated on 
five soils used in pot trials with rice grown at four P fertilizer 
levels The Bray No 2 method, giving the highest correlation 
for available P with grain yield appeared best suited The 
Olsen, Peech, and Ayres lagilhara methods, with highly 
significant values of the correlation coefficient, were also 
considered reliable tests The suitability of the Bray No I and 
Morgan methods appeared doubtful because they yielded 



available P values that did not correlate with grain yields With 
respect to P yield, however, the Olsen method was best 
correlated, followed by the Peech and Bray No 2 methods Of 
the five phosphate fractions determned, Al, Ca, and Fe 
phosphates were c.onsistently correlated with available P 
extracted while reductant soluble Fe phosphate was poorly 
correlated (Trop Abstr 22 1105) 

510 Simsiman, G V 1966 Effects of Nitrogen Forms and 
Methods of Application for lowland Rice Thesis-College of 
Agriculture, University of the Philippines in Partial Fulfillment 
of the Requirements for the Degree of MS in Soils 139 pp 
(Eng) 

N content in the plant increased with the addition of N in 
all forms, coated and liquid N fertilizers as well as standard N 
fertilizers In both wet and dry seasons, the N concentration in 
the plant with deep placement was consistently higher at all 
stages of growth than with the broadcast and incorporated 
treatments 

511 Simsiman, G V , De Datta, S K , Moomaw, J C 1967 
Sources of Nitrogen and Methods ofApphcation for Flooded 
Rice I Comparison of Two Methods of Applying
Slow-Release and Standard Fertilizer Materials J Agr Sci 
69(2) 189 96 (Lng) (Int Rice Res Inst , Los Banos, Laguna) 

Field experiments with rice were conducted on a flooded 
soil comparing two stand ird fertilizers (ammonium sulfate and 
urea) with N fertihiers with various release rates Tile 
controlled releas. fertilizers were ureaform and mixtures of 
emulsified asphalt, paraffin, and ammonium sulcate or urea 
For each of these fertilizer materials two methods of 
application were compared broadcast and incorporated, and 
placement at 15 cm depth The slow release materials resulted 
in a lower grain yield than did fast or medium release rate or 
standard fertilizer materials They released N too slowly during 
the early growth of rice to permit optimum plant growth and 
development Placement of 80 kg/ha N it 15 cm depth 
increased the plant N content at all stages of growth and 
significantly increased the grain yield compared with the 
broadcast and incorporated fertilizer treatment The highest 
grain yield in the experiment (7701 kg/ha rough iice) was 
obtained from a medium release material, which was 88% 
more efficient in increasing grain yield per unit of N when 
placed at 15 cm than when broadcast and incorporated The 
recovery of fertilizer N was 68% when deeply placed and 38% 
when broadcast and incorporated Deep placement of N not 
only increased the recovery of fertilizer N, grain yield, and 
total dr) matter production, but also maintained a greater 
reserve of mineral N in the flooded soil at all stages of plant 
growth Data suggest that the ammoniacal fertilizers either of 
standard or regulated releise type when placed in the reduced 
zone of the soil, persist for i long time and are gradually 
utilized by the plant Differences of the magnitude measured 
here can probably be obtained only with lodging resistant 
varieties and with relatively large amounts of sunlight during 
the ripening period of the crop The data indicated no 
particular advantage for the regulated release type (FA 2 276) 

512 Tanaka, A 1966 Matual Shading as a Factor Linuting 
the Yield Response of Rice to Application of Nitrogen 
Phosphorus, and Potassium Fertilizers Plant Soil 

25(2) 201 10 (Eng) 
Pot trials with the rice variety Peta conducted in the 

Philippines showed that, when other nutrients were kept at a 
constant level, yields increased with N levels up to 40 ppm and 
then declined, increased with P levels up to 2 ppm and then 
remained constant and increased with K levels up to at least 
200 ppm A higher optimum level of N and higher yields were 
obtained with high levels ofF _nd K Plants at the outside of a 
group of pots showed a stronger response to N than did plants 
surrounded on all sides a similar difference wis observed 
between plants at a wide and a nar ow spacing The results 
indicate that under field conditions mutual shading limits grain 
yield and may induce a negative response to N fertilizer largely 
irrespective of the supply of P and K fertilizers (Trop Abstr 
22 458) 

513 Tanaka, A, Garcia, C V 1965 Studies of the 
Relationship Between Tillering and Nitrogen Uptake of the 
Rice Plant 2 Relation Between Tillering and Nitrogen 
Metabolism cf the Plant Soil Sc Plant Nutr 11(3) 31 7 
(Eng )(nt Rice Res Inst , Los Banos, Laguna) 

During the tillering stage of cv Peta, an increase in the N 
content of the culm above 2%led to an increase in the number 
of tiders 5 and 10 days later Tle carbohydrates required by a 
developing tiller appeared to be provided by the internode 
immediately above its node of origin (FCA 19 215) 

514 Tanaka, A, Kawano, K 1966 Effect ofMutual Shading 
on DryMatter Production in the Tropical Rice Plant Plant 
Soil 24(!) 128 44 (Eng) 

Field studies on the relationship between dry matter 
production and mutual shading in six rice varieties were 
conducted at the International Rice Research Institute in the 
Philippines The varieties Tainan 3, Peta, Bbt x Pi, Taichung 
Native 1,Hung, and 81 B 25, were of different types Under 
conditions of heavy mutual shading resulting from a high total 
area of leaves per unit area of land surface whicl can be a 
varietal propeity or the effect of a high lcvel of N, the lower 
leaves experience a net loss of carbohydrates and grain yield is 
reduced Peta had a maximum leaf area index of 7 04 
compared to one of 5 06 for 81 B 25 when 150 kg/ha N was 
applied Peta yielded 4 12 tons/ha without N application and 
2 79 tons/ha with 150 kg N/ha, whereas 81 B 25 yielded 3 33 
and 5 14 tons/ha respectively 

515 Tanaka, A , Kawano, K 1965 leaf Characters Relating 
to Nitrogen Response tn the Rice Plant Soil Sci Plant Nutr 
11(6) 31 8 (Eng ) (Int Rice Res Inst Los Banos Laguna) 

Even at high N levels, rice varieties with short narrow leaves 
do not cause serious shading Such varieties generally have 
thick and N rich leaves The higher N content of the leaves and 
the good light penetration make it possible to produce higher 
grain yields at high soil N levels (SF 29 2832) 

516 Tanaka, A, Loe R , Navasero, S A 1966 Some 
Mechanisms hIvolved tn the )evelopment of Iron Toxicity 
Symptoms tittne Rice Plant Soil Sci Plant Nutr 12 32 8 
(Eng ) (Int Rice Res Inst , Los Banos, Laguni) 

Rice leaves containing more Ihan 300 ppm Fe often exhibit 
Fe toxicity symptoms known as bronzing, tiny brown spots 
appear first, followed by development of a uniform brown 
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color The critical Fe content leading to such symptoms differs 

according to variety and other factors With high Fe 

in the growth media, Fe is oxidized andconcentration 
deposited on the root surfaces Considerable amounts are also 

conce0trated in the root tips from where it is translocated, and 

deposited at the internodes At still higher concentrations Fe is 

to the lower leaves and deposited if thetranslocated 
rises above the critical level The susceptibilityconcentration 

of plants to Fe toxicity is increased if the roots are cut, as this 
criticalfacilitates entry of Fe into the plant The 

of Fe in the culture solutions for bronzing toconcentration 
occur was 100 ppm at pH 3 7, but it was frequently over 500 

ppm Growth is inhibited in young plants at much lower 

concentrations (SF 30 3032) 

517 Tanaka, ,\ Navasero, S A 1966 Aluninum Toxicity of 

the Rice Plant Under IaterCultureConditions Soil Sci Plant 
Rice Res Inst , Los Banos,Nutr 12(2) 9 14 (Lng) (Int 

Laguna) 

In water cultures ihe critical concentration of AI+++ was 

about 25 ppm for plants receiving normal supplies of other 
shoot, Al toxicitynutrients Above 300 ppm M.Iin the 

sympto us often developed These critical levels varied with P 

plant and with Fe concentration and pH of thestatus of tile 
culture Al content was much greater in the roots than in other 

organs, the root content, at least partly, ippeared to be in the 
At high Fe level in the culture solution,form of Al phosphate 

Al uptake wais reduced Al toxicity may develop on acid soils 


under up! md conditions but under lowland conditions there 


may be little Al toxicity (SF 29 4339) 


518 Tanaka A Navasero, S A 1966 Growth of the Rice 

iant on Acud Sulfate Soils Soil Sci Plant Nutr 12(3) 23 30 

(Lng) (Int Rice Res Inst , Los Banos, Laguna) 
Ri.e seedlings showed Al toxicity under upland conditions 

but not under lowland conditions because of decrease in the 

Al content of the soil solution following flooding As Mn 

content of the soil solution decreases after flooding and Mn 

uptake by the rice plant is inhibited by low pH, toxicity is no 

problem under lowland conditions Poor growth of lowland 

rice is due mainly to Fe toxicity, which is e iminated by 

applying CaCO 3 or large amounts of P The soils are 

if small amounts of P are applied underP deficient, but 
flooded cond, ons the Fe concentration of the soil solution 

may be increa-.d and thus aggravate Fe toxicity The Fe 

of the soil solution under flooded conditions can becontent 
lowered by applying CaCO3 Normal growth on these soils is 

(SF 30 2233)achieved by applying adequate P and CaCO 3 

1966 Manganese Content of519 Tanaka, A , N ivasero S A 
the Rice Plant Under Water Culture Conditions Soil Sci Plant 

Nutr 12(2) 21 6 (Eng) (nt Rice Res Inst, Los Banos, 

Laguna) 
Mn content of the plant increased with increasing Mn level 

and p1-I in the Lulture solutions and was greater with NO3 than 

with NH4 When insufficient Mn was supplied, absorbed Mn 

was translocated to the growing leaves and from lower leaves 

to upper leaves Deficiency symptoms often develop below 20 

ppm Mn and toxicity above 2500 ppm Mn in the shoot The 

critical upper limit for a single leaf is 4000 8000 ppm Mn A 

level of 0 01 ppm Mn in the culture is low enough to produce 
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Mn deficiency and 25 ppm is high enough to produce toxicity 

although pH and N source interact with the critical level (SF 

29 4332)
 

B 1968 The Accumulation Process520 Yoshida, S , Ahn, S 
Relation to Theirof Carbohydrate in Rice Varieties in 

Soil Sci Plant NutrResponse to Nitrogen in the Tropics 
Los Banos, Laguna)14(4) 153 61 (Eng) (Int Rice Res Inst, 

The carbohydrate metabolism of low and high N responsive 

varieties was studied at low and high N levels and in the wet 

and dry season The starch content of the rice plant was much 

lower in the wet season than in tht. dry season A heavy 

appliation of N markedly lowered the starch content of 

droopy, low N responsive varieties The high N responsive 

variety with erect loaves maintained a relatively high starch 

c')ntent even whe, 1 eavily fertilized with N The high starch 
be used as a biochemicalcontent at a high N level may 

parameter for the high N responsiveness of rice varieties The 
to grainapparent contribution of accumulated carbohydrate 

lower in the wet season than in thecarbohydrate was much 
dry season and for early maturing varieties than for late 

as important as or even morematuring ones Total sugar was 
important than starch in carbohydrate balance between 

flowering and harvest (FA 2 231) 

521 Yoshida, S , Castaneda, L 1969 PartialPeplaceinentof 

Potassium by Sodium in the Rice Plant Under Weakly Saline 
15(4) 183 86 (Eng)Conditions Soil Sci Plant Nutr 

leaf habit ofThe application of NaCI changed the 

K deficient plants from "droopy' to "erect" Within the 
obtained at the samedeficiency range, higher dry weights were 

K content in the presence of NaCI, suggesting a partial 

replacement of K by Na A decreasing effect of NaC! on the K 

content of the plant was observed at a high, but not at a low, 
The overall effects of NaCI can be beneficial tosupply of K 


rice growth under weakly saline conditions
 

522 Yoshida, S , Navasero, S A , Ramirez, E A 1969 

Effects of Silica and NitrogenSupply on Some Leaf Ch,iracters 

of the Rice Plants Plant Soil 31(1) 48 56 (Eng) 
While the degree of leaf erectness of the rice plant is a 

varietal characteristic, it can bL changed greatly by cdica and N 

nutrition N tends to make rice leaves more droopy and Si 

more erect This effect of Si on leaf erectness iskeeps them 
the Si content of leaves is low Leaf openness ismarked when 

well correlated with the light extinction coefficient of rice 

Leaf thickness incr.ases with increasing supply ofpopulations 
silica whereas it decreases with increasing amounts of N 

Increased N supply markedly increases leaf length, width, and 

area Si has little effect on these characteristics 

A 1960 Zinc Deficiency of the523 Yoshida, S , Tanaka, 
Soil Sci Plant NutrRice Plant in Calcareous Soils 

15(2) 75 80 (Eng) (Int Rice Res Inst Los Banos, Laguna) 

The present work was conducted to obtain field 
results from a series ofobservations and greenhouse 

of Zn deficiency in rice plantsexperiments on the occurrence 
in calcareous soils from Pant Nagai, U P, India, and Kale Shah 

It was found that Khaira disease in hid dKaku, West Pakistan 
both due to Zn deficiencyand Hadda in West Pakistan were 

The appearance of Zn deficiency was associated with high pH 



or calcareous soil or both The plant Zn content was not 
related to total soil Zn content, but was closely related to soil 
pH Addition of cellulose to tWe soil aggravated Zn deficiency,
suggesting that soil reduction was one of the factors 
responsible for decreased availability of Zn in submerged soils 
Zn deficiency was corrected by Zn application to the nursery 
bed, main pot applications, and dipping the young plants into 
a Zn suspension It was found that total Zn content of soil was 
not related to plant Zn content since soil contained adequate 
Zn Study of pH snowed that the higher the soil pH, the lower 
the Zn uptake However, since submersion tended to equalize
pH, there was the possibility thit high Ca or other factors 
associated with high pH iight be the cause of reduced Zn 
uptake (CA 71 60334r) 

524 Yuan, W L, Ponnamperuma, F N 1966 Chemical 
Retardation of the Reduction of Flooded Soils and the 
Growth of Rice Plant Soil 25 347 60 (Eng) (lit Rice Res 
Inst ,Los Banos, Laguna) 

Application of MnO 2 at 0 4% by weight retarded the 
reduction of flooded soil, corrected a physiological disorder of 
rice, and markedly improved grewth and yield of the crop
The beneficial effects were associated with a more favorabli, 
Fe/Mn ratio and removal of CO2 as MnCO 3 Application of 
Ca(N0 3 )2 at 04%by weight had similar effects, but harmed 
plants in strongly acid soils, Ca(CI0 3 )2 at 0 1%also retarded 
soil reduction, but tended to kill plants or depress yields (SF
30 2231) 

TAIWAN 

525 Chang, K C 1964 Effect of 'Astragalus Sinicus on 
Rice Growth on Poorly Drained Soil J Agr Assn China 
45 59 67 (Chin ) (Taiwan Agr Res Inst ) 

Poorly drained slate alluvial soil was (a) plowed and ridged 
after harvest of the rice crop or (b) kept submerged after 
harvest of the second rice crop until transplanting of the third 
N P20, K20 was applied at 80 60-0, 80 60 100, or 40 60 100 
kg/ha, and Astragahissinicus vines at 10,000 kg/ha (a) gave 
better rice yields than (b) Green manuring under (b) produLed 
a rice disease caused perhaps by toxic substances produced
during anaerobiL decomposition K appears to alleviate the 
disorder and increases the yield The two indica varieties tested 
were more tolerant of low redox potential of the soil than 
were the three japonica varieties (SF 28 570) 

526 Chang, S G 1966 Application of Phosphorus
Fractionationto the Study of the Chemistry ofAvailable Soil 
Phosphorus Soils Fert Taiwan 13 1 15 (Chin) 

Studies on inorganic P compounds in Taiwan rice soils 
showed that Fe phosphates predominate in latosols, Ca and Fe 
phosphates in acidi. alluvial soils, and Ca phosphates in 
calcareous and saline alluvial soils Rice on flooded soils 
absorbs most of its P from Fe phosphates, less from Al 
phosphates, still less from Ca phosphates, whereas Al 
phosphate is the main P source for upland rice A test for 
available P should dissolve P compounds according to a pattern 
similar to that of the crop Pot trials demonstrated that for the 
latosols all standard tests used gave a good correlation with 
nce grain yields, whereas methods using an alkaline or weakly 

acid extractant were most suitable for soils with a high 
proportion of Ca phosphates (Trop Abstr 23 1796) 

527 Chang, W L, Yang, S C 1965 Lffect of Growing
Conditions on Yield end Components of Yield in Rice Nung
Yeh Yen Chiu 14(2) 23 30 (Chin ) (Chiayi Agr Exp Sta ) 

On well drained clay loam of pH 5 3 5 6 with I 607-I 75% 
organic matter and 40 65 kg/ha available P grain yields in the 
second crop of 1963 and first crop of 1964 were not increased 
significantly with increasing NPK Increased planting density 
increased yields significantly only for the first crop Number 
of panicles per hill increased slightly with fertilizing and 
decreased significantly with increasing planting density 
Number of grains per panicle decreased slightly with fertiliing 
and significantly with increasing planting density (SF 
29 3548) 

528 Chang, W L, Yang, S C 1964 Lffects of Split
Application of Fertilizer and Planting Density on Yield, 
Components of Yield and Other Agronomic Characters of 
Rice Nung Yei Yen Chi 13 16 26 (Chin ) (Chiayi Agr Exp 
Sta ) 

F')r a second rice crop on clay loam of pH 5 3 5 6 with 
160% 175% organic matter and 40 65 kg/ha available P, 
80-4040 kg/ha NPK was either applied conventionally (A) as 
all PK and one half N basally the balance of N as topdressing 
at second weeding or 20 days after transplanting or (B) a split
application was made in which all P two thirds K ind 
one fifth N was applied as basal dressing, and two fiftl s of N 
as second topdressing 42 days after transplanting B gave
higher grain yield than did A Grain yields were increased by 
increasing the planting density from 64 to 96 hills/pen (3 3 
M2 

) Weight and length of panicles were significantly increased 
by B but generally decreased with increasing planting density 
Heading date and plant height were unaffected by A or B The 
first internode was significantly longer and the rest of the 
internodes shorter with B than with A A long first internode 
was related lo high grain yield Lodging was significantly 
reduced by B but unaffected by planting density On high
density plots, split applications appear to increase yields and 
reduce lodging (SF 28 1321) 

529 Chang, W L , Yang, S C 1966 Effects of Split
Application of fertilizer and Planting Density on Yield, 
Components of Yield and Other Agrononic Characters of 
Rice (3) Nung Yeh Yen Chiu 15(1) 17 (Chin) (Chiayi Agr
 
Exp Sta Tan)


Rice cv Chamung 242 was planted at densities of 64 or 96 
hills/3 3 m2 and received four fertilizer treatments during 
1964 65 Split applications of NPK fertilizer increased grain 
yields by 5% 6%/ha Grain yields were also increased by close 
spacing, which increased panicle number per unit area Panicle 
weight and length were significantly increased by split 
fertilizer application compared with the nonfertilizer tontrols, 
but decreased by close spacing Split fertilizer application did 
not affect heading date or plant height, but plants were 'maller 
and headed earlier at high densities Split fertilization 
increased lengtn of the first and second internodes but 
decreased the length of the next three internodes of the culm, 
all internodes were shorter in high density plots Lodging was 
light in all cases (FCA 23 2720) 
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530 Chang, W L, Yang, S C , Chao, J N 1967 Effect of 
Split Application of Fertilizeron Yield, Components of Yield, 
and Other Agronomic Characters of Rice (4) Nung Yeh Yen 
Chiu 16(2) 22 34 (Chin ) (Cbayi Agr Exp Sta ) 

Application of N to rice on a silty clay loam at 25 kg/ha on 
the day before transplanting with 75 kg topdressed at 
maximum tillering stage, or at 25 kg before transplanting, with 
40 + 25 + 10 kg topdressed between maximum tillering stage 
and heading, produced the highest yields, responses were 
associated with increased numbers of panicles per hill Early 
application of N gei erally produced more tillers and larger leaf 
area in the first crop, while late application promoted growth 
of the second crop Tall and late heading plants were 
high yielding (SF 30 2865) 

531 Chen, T T 1968 Effect of Aluminum Ion on Rice 
Growth Soil Fert Taiwan 65 (Chin) (Nat Taiwan Univ, 
Taipei) 

Growth of rice and barley was impaired and leaf stem and 
root yields gradually decreased when A13+ concentrations ,a 
the medium exceeded 2 ppm Al contents in leaves, stems, and 
roots ot rice and in leaves and stems of barley increased In 
roots of rice and barley the Al content of the roots was 2 7 4 6 
and 3 7 9 9 times higher respectively than in stems and leaves 
In cultures with excised roots, the pH of the medium 
significantly affected Al uptake, Al uptake fioia solutions of 
higher concentration was greater in rice roots than in barley 
roots These fiihdings are relevant to the greater adaptability of 
rice on acid soils (SF 33 4089) 

532 Chet., T T 1968 The Liming of an Acid Paddy Soil J 
Agr Assn China 63 35 45 (Chin ) (Nat Taiwan Univ ,Taipei) 

The base saturation percentage of a paddy soil could be 
estimated from the corrected lime potential, or 
I/3nAl 12p(Ca + Mg) A close relationship existed between 
rice growth and base saturation percentage of the soil 
Maximum rice growth occurred when exchangeable Ca was 
8%-20% of the exchange capacity of the soil The proposed 
"lime requirement' is the amount of lime needed to raise the 
degree of base saturation of the soil to the experimentally 
determined optimum value for the series (SF 32 3198) 

533 Chen, T T, Huang, H K 1968 Measurement of Base 
Saturation Degree of Paddy Latosols and Its Significance to 
Rice Growth Trans , 9th Int Congr Soil Sci 4 95 102 (Eng) 
(Nat Taiwan Univ , Taipei) 

The lime potential corrected for ionic product (Al) (OH)3 
and l/3pAl I/2p(Ca + Mg) were effective measures indicating 
the degree of base saturation of latosols and were applicable 
under upland and flooded state Exchangeable Ca or Mg of the 
soils increased almost proportionally when CaO or MgO was 
added, respectively, in the two acid washed soils, but 
exchangeable Ca decreased when MgO was applied Where 
both CaO and MgO were applied, both exchangeable Ca and 
Mg contents were increased, but the rate of increase of 
exchangeable Ca was greater than that of Mg Pot experiments 
it dicated maximum yields of rice were obtained when the 
levels of exchangeable Ca were 8%-20% of the total exchange 
capacity Significant correlations between exchange acidity 
and base saituration percentage, and also between exchange 
acidity and lime potential were observed for these acid washed 
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soils Ca saturation percentage or base saturation percentage of 
a latosolic paddy boil is a ,ritical index in determining its lime 
requirement (CA 72 21018p) 

534 Cheng, J S , Sb, T M , Lee, C W 1968 Experiment on 
the Amount ofNitrogenRequired by Indica VarietiesofRice 
Taiwan Agr Quart 4(1) 12 20 (Chin) 

Kaohsiung shen No 4 performed the best of the three 
tested varieties Taichung Native I and IR 9 60 shared a similar 
lesser result N application rates of 80 kg/hp and 110 kg/ha 
showed similar results in increasing grair yields and %ere 
significantly higher than fertilization of 50 kg/ha The ideal 
amount of N for indica rice would be 80 kg/ha 

535 Chiang, C T 1968 Studies on the Availability and 
Forms of Phosphorus in Paddy Soils Part4 Availability of 
Inorganicand OrganicPhosphorus Fart5 FactorsInfluencing 
the Solubility of Soil Phosphorus Taiwan Fert Co , Tech 
Bull 30, 37 pp (Chin) 

The availability of different forms of P depends on soil 
type In acid soils, Ca P is more readily available, while in 
neutral or alkaline soils Fe P and Al P are more available In 
acid soils organic P is less icadily available than it is in neutral 
soils It is important to supply P in a form whiLh is deficler c m 
the soil In flooded soils, the solubility of soil P increases when 
pH increases and Eh is lowered, as the development of soil 
metabolism results in the decomposition of organic matter, 
production of organic acids, and generation of gases, especially 
CO 2 and CH 4 

536 Chiang, C T , Yang, C C 1968 The Relation Betwecn 
Fertilizer Elements and Soil Metabolism Part 1 Studies on 
the Solubility ofPhosphorusand the .1oil Metabohsm in Paddy 
Soils Taiwan Fero Co lech Bull 31,42 pp (Chin) 

The additiun of calcium phosphate increased the 
production of NH4 N in the soil, as well as the amount of soil 
carbohydrates As the amount of carbohydrates in the soil was 
directly correlated with soil organic matter, it was assumed 
that phosphate improved microbial activity and organic matter 
decomposition The addition of phosphate hastened the 
production and decomposition of organic acids in soil, while 
the increase in organic acids increased the water solubility of 
soil P In general, the amount of soluble P increases in paddy 
soils as pH increases and Eh lowers Only in soils with a low 
degree of soil metabolism or with strong P fixation can 
significant effects be expected from P fertilizer addition 

537 Chiang, C T , Yang, C C 1969 The Relation Between 
FertilizerElements and Soil Metabolism Part 2 The Rolev of 
Nitrogen, Phosphorus and Potassium in the Metabolism of 
FloodedPaddy Soils Taiwan Fert Co , Tech Bull 31, 54 pp 
(Chin ) 

The addition of fertilizer, especially N, lowered the 
oxidation reduction potential of the soil and increased the 
amount of Fe2+ in the early stage of flooding N and K 
resulted in an increase of water soluble carbohydrates in the 
soil, while P hastened the decomposition of acid soluble 
carbohydrates Fertilizers, expecially P, hastened soil 
metabolic changes, including the production and 
decomposition of organic acids Production of NH 4 N was 
ni gatively correlated with the amount of organic acids The 



effect of fertilizer elements on the production and changes in 
soil metabolites can be arranged in the order 
NPK>NP>PK>.P>N>K 

538 Chiu, T F 1966 Iron and Manganese Absorption by 
Rice Plants Soils Fert Taiwan, 1 6 (Eng) (Taiwan Agr Res 
lnst ) 

In pot experiments with rice, the Mn uptake was greater 
and the Fe uptake loNer oil slate alluvial soil (SA) than on 
sandstone and shale alluvial soil (SSA) In field experiments 
greater re and Mn uptake in second crops than in first crops 
was attributed partly to higher temperatures causing more 
reductive conditions In general, Mn uptake exceeded Fe 
uptake Laboratory experiments confirmed that available Mn 
eyceeded available Fe during initial stages of flooding, 
,vailability in soil followed the order SSA>latosol>SA for Fe, 
and SA>SSA>latosol for Mn Plants continuously supplied 
with Fe showed tox,city symptoms about 4 days earlier than 
those grown alternately in FeSO4 solution and complete 
nutrient solution No symptoms ,ppeared on plants when a 
split root technique using FeSO 4 solution and complete 
nutrient solution was applied In another experiment chlorosis 
first appeared 10 days after transferring the plants to 
Fe deficient solution, chlorotic plants had higher N1,P, K, Mn, 
and soluble N (amides + NH 4 ) contents and lower sugar 
contents than Fe supplied plants Plants showing symptoms of 
"suttocating disease' (' cold acid paddy") associated with 
poor drainage and reductive soil conditions, contained more 
than three times as much Fe and about twice as much Mn as 
normal plants (SF 32 1561) 

539 Chiu, T F 1968 Nutrient Removal of Rice Plants in 
Tatwan Soils Fert Taiwan, 20 6 (Eng) (Taiwan Agr Res 
Inst ) 

The effect of growth stage and temperature on nutrient 
uptake of first and second crops and varietal differences in 
uptake are discussed (SF 33 4083) 

540 Chu, C 1968 The Influence of Growth Regulators on 
the Effect of FolarApplied 32P Phosphate and I4C Urea in 
Rice J Agr Assn China, No 62, 69 73 (Chin ) (Nat Taiwan 
Univ) 

Studies were made on the effects of plant growth regulators 
on the utilization of urea and absorption translocation of 
32 P phosphate which was sprayed on foliage as fertilizer Plant 
growth regulators applied in combination with i4 C urea on 
nce leaves inhibited the amount of '4C0 2 released If the 
amount of ik.O was2 release 100% in the check treatment, 
the treatments of NAA, G A , 2,4 D, and IAA were in the 
order of 47%, 54%, 56%, and 80%, respectively Little 
difference was found in the behavior of absorption and 
translocation of the foliar applied phosphate to rice when 
various kinds of plant growth regulators were applied (FA 
1 1810) 

541 Chu, C, Ku, Y L 1966 The Absorption and 
Translocationof FoliarApplied p 32 Phosphate and Its Effect 
as Fertilizer When in Combination Witth C14 Urea on Rice 
Damaged by Salinity J Agr Assn China q4 25 39 (Chin) 

p3 2 was rapidly absorbed after apphc, ion to the rice leaf 
and some p32 was translocated to all plant parts 6 hours after 

treatment Greater amounts were distributed to organs where 
metabolism was most active (young leaves and roots) p3l 

retention in the treated leaves increased with increasing pH of 
the applied solution The absorption of foliar applied p32 was 
greater in rice seedlings grown in sypthetic sea water of 6 and 
8 mmhos conductance than in those grown in untreated water, 
probably due to less P uptake by the roots Absorption of p33 

C14 or urea decreased when 'he salinity level increased from 
8 12 mmhos Wher P and urea were foliar applied in 
combination, the utilization of C14 urea was not as good as 
when it was applied singly (SF 30 1398) 

542 Feng, M P 1968 Method of Potash Application on 
Paddy Rice in Taiwan Fertilite, No 31, 27 41 (Eng) 
(T P R F , Taichung) 

In Taiwan soils, split K applications gave better results than 
a single basal dressing for the first and second rice crops The 
recommended methods are to apply 40% of the K at the first 
weeding and 60% at the second weeding, or 40% at the first 
weeding, 40% at the second weeding and 20% at the 
panicle formation stage (SF 32 747) 

543 Feng, M P 1967 Study on the Methods of Potash 
Application on Paddy Rice in Tatwan Potash Rev 16(37) 5 
pp (Eng) 

On slate alluvial soil low in Kholding capacity, which 
rt;eived 80 kg/ha N and 60 kg/hi P20, application of 60 
kg/ha K20 increased grain and straw yields of rice 
significantly Splitting the application into three portions 
according to the physiological needs of the plant increased the 
grain yield by 15 3% (617 kg/ha) over the no K check plot, 
whereas a single basal K dressing increased the yield by 4 6% 
(186 kg/ha) K applied 50 days before heading was important 
for increasing grain yields (SF 30 3027) 

544 Houng, K H , Chen, T T , Liu T P 1967 Effect of 
Liming on the Nutrient Uptake of Rice Plants Chung Kuo 
Nung Yeh Hua Hsuehl Hui Chih, Spec Issue I II (Eng ) (Nat 
Taiwan Univ, Taipei) 

Latosol soil samples from paddy fields in Pinchen and 
Chungli were leached with 0 IN IICI to adjust the pH to -2 0, 
and then freed from Cl by leading with H2 3 Their exchange 
acidities were 4 67 and 4 20 meq/100 g, respectively Their 
cation exchange capacities were 8 5 and 8 3 meq/100 g, 
respectively After neutraizing the samples with CaO and/or 
MgO to various percentages of exchange acidity and adding 
fertilizer ,nd0 3 g each of N, P2 05 , and K2 0 per sample, rice 
plants were grown for 8 weeks Rice yield was controlled 
chiefly by the amount of exchangeable Ca in the soil, 1001 
being optimal for both soils Increasing CaO and/or MgO 
reduced plant uptake of N and Fe, K uptake was unaffected 
Application of Ca increased Mg uptake, but Mg application 
reduced Ca uptake Application of Mg without Ca produced 
severe stunting (CA 70 28053p) 

545 Hsieh, C F, Kao, S, Chiang, C 1966 Effects of 
Planting Densities Amounts of FertilizerApplication and 
Planting Forms on the Yield of Rice Nung Yeh Yen Chiu 
15(4) 7 22 (Chin) (Taiwan Agr Res Inst ) 

Four crops of japonica rice cv Tainung No 38, Chianung 
No 242, and Taichung No 65 were planted in squares, 
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rectangles, or close spaced squares at 8, 36, 54, or 108 hIls/rm2 

and received normal, 1 5, or 2 times normal applications of 
fertilizer during 196063 Plant height and panicle number 
increased with increasing rates of fertilizer and Chianung 242 
was tallest Tiller and panicle numbers were highest in the 
square planted plots At the lowest and highest planting 
densities respectively, panicle numbers per hill were 16 2 and 
3 5 in the first crop and total panicle number per m2 290 and 
380, respectively Individual panicle weiffhts were greater in 
second crops and were unaffected by pl iting density Total 
grain yields, 1000 grain weight and total grain number per unit 
area increased, but grain number per panicle decreased as 
planting density increased Yield increases resulting from close 
planting were considered to be due to increases in panicle 
number, grain number, and total panicle weight Tainting No 
38 was recommended for close planting Square planting was 
best for the first crop, rectangular for the second (FCA 
22 2711) 

546 llsu, S C , Lin, M F , Chiu, T F ,Le-, L T, Huang, W 
L 1967 leaching I oss of Plant Nutrients in Paddy Soils of 
Taivan I Comparison of the Effec of Ammonium Sulfate 
and Urea on Paddy Rice and Leaching Loss ofPlant Nutrients 
in Paddy Soils of Taiwan Nung Yeh Yen Chiu 16 3343 
(Chin) 

In a lysimeter experiment with two silt loams (one acid, 
one neutral) and two silty clay loams (one acid, one neutral), 
(NI-14 )2S04 gave greatei grain and straw yields and greater N 
uptake than urea This was nct due to greater leaching losses 
of N with urea than with (NI-1) 2 S0 4 Leaching losses, 
particularly of N and K, were greater in acid soils than in 
neutral soils In general, leaching losses followed the order 
Ca>Mg>K>N>P (sr 30 2864) 

547 Huang W L, Lee, L T 1966 A ComparativeStudy of 
Some Rice Varictiev of Taiwan with Regard to Fertilizer 
Response and Nutrient Uptake 11 Nung Yeh Yen Chiu 
15(4) 41 8 (Chin ) 

Five rice varietis were selected for comparison of the 
rLsponse to N, P, K fertilizers aid nutrient uptake 
Application of N gives a substantial increase in the yield of 
each variety The eliect is greater in the first crop than in the 
second crop The response of the vrieties to P and K 
fertilizers was not significant, nor is there significant differenc, 
in the N, P, and K contents of straw The high yielding 
varieties tend to contain higher N, P, and K contents in grain 
(CA 68 94943p) 

548 Lee C C 1966 A Study of FertilizerApplication on 
the Farm soils of Tidal I and in Taiw2n II The Use of 
(Chemical) NitrogenousFertilizerson the Paddy Peldof Tidal 
land Res Bull Tui'van rert Co 25 401 (Chin) (Taiwan 
Fert Co ) 

For rice receiving between 0 and 105 kg N, plus 36 kg P 
and 30 kg/Kha, plant height ircrea-ed with incrcasing N rates, 
and maximum height was give , with two topdressings of 
(NH 4 )2S0 4 during early growth Rice grown as a second crop 
produced more primary than secondary tillers, but grown as a 
first crop prodaced equal numbers Since panicle weights of 
primary tillers were gr.ater than of secondary, controlled 
tillering and fertilizer treatments are recommended For rice as 
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a first crop four topdrescingr of urea (total 105 kg N/ha) and 
for rice as a second crop two topdressings of (NH 4 )2SO 4 
(total 90 kg/ha) (SF 33 2384) 

549 Ln, H C 1968 Uptake and DistributionofPhosphorus 
bv Rice Plants Soils Fert Taiwan, 27 31 (Chin) 

Experiments with 32P showed that in mature leaves newly 
absorbed P ions replaced those already present, the latter were 
then trarnslocated to meristematic areas or storage tissues (SF 
33 4084) 

550 Lin, K C ,Wen, H P ,Wang, C Y 1964 Experiment on 
the Availability of PCP Calcium Cyanamide for Paddy Rice 
and Its Effect on Weeding Nung Yeh Yen Chiu 13(1) 32 6 
(Chin ) 

Field experiments for two crops of paddy rice in 1962 
indicated that the availability of Na pentachlorophenolate 
(PCP) Ca cyanamide as a N fertilizer corresponded to that of 
(NH 4 )2 SO 4 in the first crop and was even superior in the 
second crop Although the early growth of paddy was slightly 
affected by the toxicity of PCP, it soon recovered and the 
growth became even better than that of the check 
[( )2SO4 plo] later The herbicidal effect was also high 
dae to the degree of availability (CA 62 706 1g) 

551 Tsai, W F 1967 NMtrogen and Potash Requirements in 
the Panicle Formation aid Fruiting Stages of Rice J Agr 
Assn China 57 72 8 (Chin ) (Taiwan Univ ) 

Nine treatment combinations respectively of N and K were 
given, three levels (5, 15, and 25 ppm) at the panicle 
formation stage combined with three levels at the fruiting 
stage The best N level at both stages 'as 15 ppm Rice yields 
increased with increasing K at the panicle formation stage but 
there was no re~nonse to K at the fruiting stage (SF 30 4577) 

552 Tsai, W F , t-hen, C S , Lin, C 1 1965 Effect of Late 
Application of Nitrogen Fertilizeron Grain Yield and Some 
Other Charactersof Paddy Rice (PrehmmaryReport) J Agr 
Assn China 49 65 72 (Chin ) (Nat Taiwan Univ) 

Application of part of the N at heading gave better yields 
than the traditional application of all the N before second 
weeding and intertillage N supplied at the beginning of 
primordia differentiation of the second rice crop increased the 
number of grains per ear The N content (or crude protein 
content) of brown rice and milled rice also increased about 
10%-15% when N was applied at heading (SF 28 4177) 

553 Wen, H P 1967 Experiment on the Availability of 
Sodium PentachlorophenolateUrea for Paddy Rice and Its 
Effect on Weeding Nung Yeh Yen Cliu 16(1) 69 75 (Chin) 

Field experiments were conducted at Taoyuan and Taipei 
areas to compare the fertilizer effect of 
pentachlorophenolate urea (A) with that of urea The 
nitrification inhibition effect of (A) was also tested in the 
laboratory With the same rate of N applied (A) favors th 
growth of rice under w. -flogged condition Ammonificatio 
of urea is also affected bv (A) Rice plants were injured by (A) 
when applied at a rate higher than 10 kg/ha (FA 1 1188) 

554 Yang, S C 1966 Experiment on the Timing of Urea 
Application in Rice Soils Fert Taiwan, 99 (Chin) 



In a fertilizer trial conducted in Taiwan, the first crop of 
rice variety Chianung 242 received a basal dressing of P and K 
fertilizers plus split applications of 80 kg N/ha in the forms of 
ammonium sulfate (50% at transplanting and 50% Pfter 30 
days) and urea (five methods) The best yield resulted from 
three applications of urea after 7 days (50%), 30 days (25%), 
and 60 days (25%), the lowest yield from appliations of 
ammonium sulfate The second rice crop received 100 kg N/ha 
and later applications were given somewhat earl ,r,the highest 
yield resulted from equal doses of urea applied after 7 and 25 
days, the lowest yield from applications of ammonium sulfate 
(Trop Abstr 23 1805) 

555 Young, F P , Chen, Y C 1965 Studies on the Varietal 
Difference of Nitrogen Fertilizer Response to the Yield of 
Rice Nung Yeh Yen Chiu 14(2) 43 8 (Chin) 

Grain yields with application or 80, 120, or 160 kg/ha N 
varied with variety, but varietal differences in fertilizer 
response were small because of insignificant interaction 
between variety and fertilizer level Yield response to N in a 
particular variety was greater in the first crop than in the 
second Increasing the applic,tion up to 160 kg did not 
increase the yield of the first crop but was effective for the 
second (SF 29 3562) 

556 Young, F P , Teng, Y C , Hsu, T H 1967 Comparative 
Studies on the Effect of Selection in Hybrid Population of 
Rice Under Different Fertilizer Levels Nung Yeh Yen Chiu 
16(1) 35 41 (Chin) 

Two hybrid rice varieties, cro~ses of Chianung No 242 X 
Colusa and Hsinchu No 56 X Iididsol Dinoj, wer. used in 
studies of their successive gene atiors on the response to 
fertilizer application Starting from F 2, seeds were planted 
separate in (1)ordinary (80 kg N/acre) and (2) heavy (160 kg 
N/acre) fertilization plots From F 7 , selected seedlings were 
again planted in (1), moderate (120 kg N/acre), and (2) plots 
to compare their yield, panicle length and weight, ind ripening 
time in days T'ie number of parides per hill in (2) was more 
than that in (1)Panicle weight in (1)was greater than in (2) 
Since there waq no significant difference in panicle length 
between (I) and (2), less pancle weight may be due to 
insufficient grain filling, as indicated by number of days for 
ripening In (1)plots the yield of rice which was selected from 
rice previously planted in (I) was higher than that selected 
from (2) plots Under 120 kg N/acre conditions there was no 
difference in yield between lines The yield was higher in those 
lines which were planted in (2) plots than those in (1)The 
difference in yield between lines was statistically significant 
(FAI 1180) 

THAILAND 

557 Anon 1967 Methods of FertilizerApplication inPaddy 
Field Proc Conf Tech Staff Rice Dep Thailand, 538 44 
(Thai) 

558 Anon 1967 ' dy on Durationand Rate of Application 
ofAmmonium Sulfate and SuperphosphateMixture in Paddy 
Field Proc Conf Tech Staff Rice Dep Thailand, 335 52 
(Thai) 

559 Anon 1967 A Study on Efficiency of Fertilizer 
Nitrogen and Phosphorusas Affected by Time and Rate of 
Their Combined Application Proc Conf Tech Staff Rice 
Dep Thailand, 400 14 (Eng) 
N's labeled ammonium sulfate and P3 2 labeled 

superphosphate were applied at rates of 20 20 (kg 
nutrient/ha), 30 30, and 60 60 at transplanting, half way 
between transplanting and 2 weeks before inflorescence 
initiation P uptake was about the same when P was applied at 
the rate of 60 kg at the first or second stages, it was shghtly 
higher when 30 kg was applied at the second and third stages 
Maximum N uptake followed the 30 30 application c the 
second and third stages 

560 Bond, B, Kelso, T, Woodward, R 1966 A Report on 
the Thailand FertilizerSituation and Potential (Prepared for 
the Agency for International Development), pp 105 17 
(Eng) 

The value of the added yield of rice is only slightly higher 
than the rost of the fertilizer due to the low price the 
farmer receives for his rice crop There are three ways to 
make the use of fertilizer more profitable (1)lower the cost 
of fertilizer, (2) raise the price of rice, and (3) a 
combination of (1)and (2) Under active consideration by 
the RTG is a proposal to subsidize fertilizers thub raising the 
present low level of use 

561 Lusanandana, B , Sanitwongse, P , Suwanawaong, S 
1967 A Study on the Ef.fictency ofNitrogen Utilization from 
Ammonium Sulfate in Different Placement Methods and Its 
Interaction Witth Utilization of Superphosphate Proc Cont 
Tech Staff Rice Dep Thailand, 415 31 (Eng) 

N added as ammonium sulfate applied either broadcast or 
in rows on the soil surface at transplanting, appeared to be 
taken up more quickly by rice seedlings than N from tilesame 
source placed at different depths in the soil At later stages of 
growth, deeper placements were more effective All subsurface 
placement resulted in significantly better giowth and higher 
grain yields than surface application The lower effect of 
surface placement of ammonium sulfate probably resulted 
from loss of fertilizer N through such factors as 
nitrification denitrification and also utilization by weeds 

562 Lusanandana, B , Suwanawaong, S 1967 A Study onl 
Thme and Rate of Superphosphate Application in Rice 
Oltivatton and the Residual Effects of Superphosphatefrom 
Various Methods of Placement Proc Conf Tech Staff Rice 
Dep Thailand, 30l 34 (Eng) 

The degree of tillering observed at 30 days after 
transplanting increased with rate of phosphate fertilizer 
applied At 80 djys after transplanting the rice receiving the 
highest rate of phosphate fertilizer as basal dressing produced 
the highest number of tillers, the plants with the latest 
application of tile ratesame produced the lowest number of 
tillers There was a good relationship between yield of rice and 
these tilleiing effects Plants receiving full or spht application 
earliest set-med to have the highest percentage of P uptake 
derived from fertilizer Split appliations ippe ired to oe as 
effective as tf0 rate at basal dressing provided that the final 
application was not vry late This seemed to indicate that 
split applications tended to reduce the phosphate fixation in 
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the soil At early stages of growth (30 days after 
transplanting), superphosphate hoed in was more effective 
than that broadcast on he soil surface However, this 
difference disappeared by 90 days after transplanting Residual 
effects from an exoeriment the previous year were highly 
significant, for all treatments involving subsurface placement, 
there was less total P uptake but greater fertilizer P uptake as 
compaed with surface treatments It is quite probable that in 
heavy ciay rice soils, greater fixation of P occurs with 
subsurface placement than with surface or broadcast 
application 

563 Lusanandana, B ,Suwanawaong, S , Lampapong, S 19673 2 
1ffects of Ammonium Sulfate N1 5 and Superpho'ihatep 

Application and Their Interactionon Paddy Field Proc Conf 
Tech Staff Rice Dep Thailand, 380 99 (Thai ) 

564 Lusanandina B, Suwanawaong, S, Sanitwongse, P 
1967 A Study on Comparative Lfficiency of DifferentForms 
of FertilizerNitrogen for R e Proc Conf Tech Stafi Rice 
Dep Thailand, 432 50 (Eng) 

Theie was practically no difference in the efficiency of urea 
and anmonium sulfite Ammonium nitrate was less efficient 
and sodium nitrate was least effet", - It is highly probable 
that nitrate N could have been lost through denitrification 
and/or leaching more easily than the urea and ammonium 
forms especially when nitrate N was applied early in the 
planting season Whel s )dium nitrate was applied broadcast as 
topdressing at the begirning of the reproductive stage of the 
rice plant its efficiency was comparable with the other three 
fertilizers 

NORTH VIETNAM 

565 An Plhong 1968 Uve of Powdered Limestone and 
Res ServDolomite Instead of Lime in Rice Paddies Jt Pubi 

Transl N Vietnam, No 332 77 8 (translated from Khoa Hoc 
Thuong Thuc 3 1968 ) (Eng) 

The fields in North Vietnam require a quantity of 
powdered limestone or dolomite 2 2 times greater than 
heated lime to cover the same ground Those fields which are 

acid require greater quantiaes of powdered limestone and 
dolomite This must be completely pulverized to be effective 
but may be spread in relatively large quantities without danger 
of poisoning the rice plants Powdered limestone may alo be 
spread with animal manure, composted with peat or garb3ge, 
or plowed under with gre, n marare to hasten ferncntaqion 

566 Can, L 1964 The EfjLcl ofRaw Phosphateon Flooded 
Rice in the Democratic Republic of Vietnam Beitr Trop 
Subtrop Lanuwirt Tropenveterinaermed 1 45 56 (Gc.r) 

Local raw phosphate (16% P2 O5) had no effect on rice on 
soils of pH >5 5, on more acid soils, yields were increased by 
about 10% to 3000 kg/ha (SF 28 4179) 

SOUTH VIETNAM 

567 My Nhung, M 1966 Chemical and Physico Chemical 
Changes in a Flooded Acid Sulfate Soil and the Growth and 
Yield of Rice Directorate of Agncultural Research, 100 pp 
(Eng) (Saigon, Vietnam) 

Includes a review of ierature on acid sulfate soils, a 
summary of experiments cooducted, result- of experiments 
and discussion, effects of various chemicals on rice plants, 
summary, and Lonclusions 

568 Pham Huu Anh 1970 Results of FertilizerExpenments 
in 1962 63 Directorate of Agriculture Research, Soil Fertility 
Section Publication No Bheb 89, 152 pp (Eng) (Saigon, 
Vietnam) 

After general description of soils at nine experiment 
stations, detailed results of fertilizer experiments on rice, 
upland crops, and vegetables are discussed as a source of data 
for future work 

569 Tran Thi Nguyet, Pham lluu Anh 1966 TheEstimation 
of FertilizerRequirements in Vietnam for 1967 Saigon, 24 

PPFertilizet use on Vietnam rice soils will increase if the 
distribution system can be improved and if prices of fertilizer 
and agricultural products cin be made more favorable to 
growers Recomni ,ded nutrient rates for three major soil 
groups are given 

EUROPE
 

AUSTRIA 

570 Aleksic, Z , Broeshart, H , Middelboe, V 1968 Shallow 
Depth Placement of (NH4 )2SO4 in Submerged Rice Soils as 
Related to Gaseousl osses of FertilizerNitrogenandFertilizer 
Ffficienv Plant Soil 29(2) 338 42 (Eng ) (IAEA, Vienna) 

When N fertilizers are applied to rice, prowing under 
submerged conditions, substantial gaseous losses of fertilizer N 
have been observed Placement of the fertilizer at shallow 
depth greatly reduces these losses A balance experiment using 
six different rice soils was carried out in a greenhouse

55 Nlabeled (NH 4 )2 SO 4 (atom excess of 10% sN) was 

applied on the surface and at a 7 cm depth Analysis of soil, 
roots, and zhoots showed that the difference in utilization of 
fertilizer N for surface and depth placement in pots could be 
accounted for by the difference in ,--eous loss of fertilizer N 
(FA 2 233) 

571 Broeshart, H , Haunold E , Fried, M 1965 The Effect 
of Water Conditionsatid Oxidation Reduction Status of Rice 
Soils on the Avatlability of Soil and FerthzL Phosphate Plant 
Soil 23(3) 305 13 (Eng) (IAEA, Vienna) 

A factorial pot experiment with rice comprising four 
watering treatments and two labeled superphosphate 
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placements was conducted using nine rice soils The dry matter 
yield of 8 week old rice varied with the soil type, upland
conditions resulted in less dry matter and a lower P content 
than constant or intermittent flooding Mixing the fertilizer 
with the soil and surface application resulted m equal yields
and P contents of the rice The availability of the fertilizer P 
was significantly higher under upland than under reduced soil 
conditions The availability of P in soils free fr( ,i CaCO 3 was 
higher under the reduced condition of the flooded soils than 
under the upland conditions, this is due to the reduction of Fe 
and the solubilization of Fe phosphate Placement of 
superphosphate on the soil surface resulted in a higher
utilization of the P fertilizer than mixing with the soil (Trop
Abstr 21 1643) 

572 Fried, M , Zsoldos, F, Vose, P B, Shatokhm, I L 
1965 Characterizing the NO3 and NH4 Uptake Process of 
Rice Roots by Use of 1sN labeled j2fH4 NO3 Pl',,siol Plant 
18 313 20 (Eng) (IAEA, Vienna) 

+Uptike of NO 3 and NIl 4 even in the presence of one
another, could be measured for 2 week old rice roots using
salts enriched with N' s NH4 + was absorbed 5 20 times as fast 
as NO3 , depending on pl Since NII 4 CI and NaCI both 
inhibited NO3 uptake, about 40% of the inhibition by NH 4 CI 
was probably not due to NH4 + NO 3 did not affect uptake of 
NH 4 +, Rb, K, and Ca caused less than 30% decrease in uptake
despite the tenfold higher concertration of these 
complementary ions (SF 28 4005) 

573 Kumazawa, K , Goler, J A 1969 Optical Eminmssion 
Spectrographic Studies on the Distribution aiid Accumulatton 
of Nanogram Amounts of 15N in Rice Seedlings Plant Cell 
Physiol 10(4) 725 31 (Eng) (IAEA, Seibersdorf Laboratory) 

An optical emission spectrographic method was used to
study the distribution and accumulation of nanogram
quantities of 1IN in leaves and roots of individual rice plants 
Gaseous N that was prepared from plant samples, not weighing 
more than 100 pg, was trapped in an electrodeless tube The 
excess 'IN was determined by exci t ing the gas vith a high
frequency generator, then measuring the light intensities of the 
molecular bandheads at 2977, 2983, and 2989 A For leaves
that contained 4 atom percent 15N the precision obtained was 
±1 33% A comparison of emission and mass spectrographic
15N values was obtained with a number of second leaves of 
rice plants that were grown under similar environmental 

conditions The 15 N contents obtained at 
a 2 atom percent 

level by the two methods were in reasonable agreement
 

BELGIUM 

574 Hai, T V, Laudelout, H 1966 Phosphate Uptake by
intact Rice Plants by the Continuous Flow Method at Jo
Phosphate Concentrations Soil Sci 101(5) 408 17 (Eng)
(Univ Louvain) 

Measurements according to the continuous flow technique
3of P0 4 uptake from very dilute solutions by intact rice 

plants have shown that the flow rate noticeably influences the 
rate of uptake A theoretical interpretation based on film 
diffusion effects is presented which provides a partil
explpaation of the experimental observations It alsu allow, 

the calculation of a first order rate constant for P04 3 uptake
in the range 0 10 5 ppm Passive leakage of P0 4

3 from 
poisoned roots or 0 uptake is also influenced by the rate at 
which the nutrient solut on flows past the loot surfaces (CA 
65 2636) 

575 Hai, T V, Laudelout, H 1966 Phosphate Uptake by
Rice Roots Ann Physiol Veg 8 13 24 (Fr ) (U'iv Louvain)

Rate of P uptake by excised rice roots is directly
proportional to P concentration in the nutrient medium up to 
about 1 0 ppm, rate of uptake by unit surface area being 5 x 
10 cm sec1 Respiration and rate of P uptake are related to 
partial oxygen pressi - by hyperbolic curve Effect of pH on P 
uptake at low concentrations (05 ppm) is explained by 
assuming that only H2PO 4 ions are absorbed There is a
well marked point of optimum absorption at pH 5 6 (SF 
30 1397) 

BULGARIA 

576 Gurbuchev, I , Neikova Bocheva, E , Raikov, L 1968
Effectiveness ofPhosphates with Different Levels ofA vallable 
Phosphorus in Soils Agrokhimiya, No 8, 44 9 (Russ) (Inst 
Pochvoved im Pushkarova, Sofia)

3Administration of P0 4 was slightly effective in soils with 
a sufficient amount of mobile P, even when utilizable N was 
present P fertilizers were not effective when used in alkahzed 
chernozem or carbonated chernozem or podzol brown forest
soil, if the original P20 S concentration was >30 mg/100 g
soil The utilization coefficient for administered P0 4 3 was 
16 9%-20 9% in nonfertilized soils The fertilizers increased 
rice harvest on chernozem smolnitsa soil (CA 69 85757z) 

577 Katzarov, K , Milev, V 1964 Rice Manuring with 
Organc and Mineral Fertilizer Agrochimica 8 349 61 (Eng) 
(Rice Inst ,Plovdiv) 

In conjunction with 500 600 kg/ha super spread before 
sowing, NH 4 NO3 applied P, 250 300 kg/ha in two installments
 
at the time of shooting ,Ad idering increased rice yields by

45%, urea applied at 174 kg/na under the same conditions
 
increased yields by 52% as compared to no fertilizing Best 
results were obtained by simultaneous application of 500 kg
 
super and 200 kg (NH 4 )2 SO4 before sowing, followed by

NH 4NO 3 and urea split into two equal rates at the time of
 
shooting and tillering (SF 28 1320)
 

ENGLAND 

578 Larsen, S 1967 Isoionic Exchange of Phosphate in
Paddy Soils Plant Soil 27(3) 401 7 (Eng) 

In expeiiments conducted in England, isoionic exchange of 
phosphate was studied in aqueous suspensions of two British 
and four paddy soils under anaerobic and aerobic conditions 
Linear relationships between the logirithms of the32p concentration in solution and the logarithm of time 

32elapsed after application of p to the suspensions were 
observed under the two contrasting conditions Using a rate 
equation for recrystallization, the calculated reaction orders 
ranged from 4 0 to 6 8 Based on these values it is believed 
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that hydroxyapatite was present in at least some of the soils 
Anaerobic treatment of the soils produced higher pH, P, and 
Fe in solution, isotopically exchangeable P, and reaction order 
values than did aerobic treatment (Trop Abstr 23 921) 

FRANCE 

579 Gouny, P 1967 Features of Fertilizer Application to 
Rice Fields Bull Engrais 495 9 15 (rr) 

A brief review is given of nutrient requirements of the rice 
plant in relation to its uccessive stages of development, and of 
fertilizer requirements of rice fields as they are affected by 
climate, soil, flooding, transplanting, and other cultural 
practice, The emphasis is on rice in temperate Lones, in 
particular in the Cama gue region of southern France Farmers 
in this region now apply 120 140 kg N/ha as ammonium salts 
or urea Lvapotranspiration of the crop is 750 mm while 3350 
mm water are supplied the irrigation water does not 
appreciably contribute to the mineral nutrition of the crop In 
temperate zones rice should be abundantly supplied with 
nutrients in the tarly stages when temperatures are still low, P 
requirements ire higher for directly sown rice than for 
transplanted rL. (Trop Abstr 22 1785) 

580 Rouquerol F 1964 Fh Activity of 'Vitrogen Fixing 
Organisms in Soi %of th Camargue Delta Application of a 
Method for Aeauring Potenti, fixing Capacity Ann Agron 
15 599 617 (Fr) (Centre Rech Agron Midi, Montpellier) 

Graphs show seasonal variations in the N content and 
potential fixing capacity (method discussed) in soils under 
rice, fallow, halophyte vegetation, and grass (SF 28 2906) 

HUNGARY 

581 Kiss, I S 1965 Nitrogen and Phosphorus Fertilization 
of Rice Novenytermeles 14(1) i 8 (H'ng) (Res Inst Irrig 
Rice Prod , Szarvas) 

On alkali and meadow soils, N increased the yields and dry 
weight of rice cv Dunghan Shah and the shoot/root ratio, but 
P did not The N and K contents of the plants were highest at 
tillering, then deLreased, however, the P content was lowest at 
tillering and increased during flowering Fertilizer affected the 
contents of N and K, but not that of P (FCA 19 193) 

582 Palfi, G 1965 The Lffect of S'odan Salts on the 
Nitrogen Phospiorus Potassium Soditn and Anino Acid 
Content of Rice Ioots Plant Soil 22 127 35 (Eng) 

Plaints grown in sand rich in Na but with otl er nutrient 
levels normal 1ontained less N and P thin plants grown with all 
nutrient levels normal The presence of Na impaired uptake of 
Nil 4 Uptake of PO 4 was antagonized by SO4 and Cl Thus on 
Ca free saline soil, the decrease in P uptake by rice is explained 
by the surplus of antagonistic ions as well as by P fixation 
Plants grown on high salt media had lower dry weights than 
plants grown at lower Na levels The N P ratio was 4 2 in the 
control but 5 2 in the high Na medium Usually the asparagme 
content of plants indicates the level of plant nutrition but 
under poor conditions (e g , with excess Na) it may result from 
impaired protein synthesis, it only indicates better N nutrition 
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if accompanied by an increase in total N and dry matter 
Changes in asparagine concentration are usually associated 
with changes in the concentration of the major amino acids 

583 Palfi, G 1965 Nitrogen and Amino Acid Content in 
Rice Leaves Under Conditions of Abundant Amiromum 
Sulfate Supply Fiziol Rast 12(3) 398 404 (Russ) (Szeged 
Univ ) 

The rice Dunghan Shah was sown in an acid saline soil with 
0, 434, and 695 kg ammonium sulfate/ha Some of the plants 
given the highest dose formed necrotic brown spots and lodged 
badly, their gro,ving points rotted The surviving plants in the 
manured plots had longer leaves tillered less, and flowered 4 5 
days later Their leaves had higher contents of dry matter and 
of K, the N content was raised only slightly The content of 
amino acids at the time of flowering rose sharply from the 
lower leaves to the upper, though it was not notably increased 
by manuring, the content fell for some time after flowering 
but rose again when the leaves died There was also a reduction 
of N content at maturity and a positive correlation between N 
and asparagine contents The behavior of the amino acids 
suggests that they are, together with amides, the main form of 
N transport An unidentified substance with properties 
resembling an amino acid was also found in the leaves in dir ,'t 
proportion to the amount of N Yields equivalent to41 3 hkg 
were obtained from the control, 45 6 under moderate 
manuring, and 32 8 hkg/ha from the high dose (FCA 19 195) 

584 Polgar, S 1967 The Lime Content of Soil and Rice 
Plants Novenytermeles 16 15 24 (Hung) (Agrartud Foisk 
Debrecen) 

Pot experiments indicated the need for a particular Ca/N 
ratio in the soil to ensure balanced rice nutrition, antagonism 
between Ca and N was confirmed Low soil and air 
temperatures caused unbalanced N nutiition, decreased yields, 
extended the vegetative period, and could severely injure 
plants grown on lime free soils Liming was therefore 
particularly benefial in unfavorable weather Increased Ca 
content of rice plants was correlated with increased resistance 
to disease and adverse environmental conditions Applying 
10 15 q/ha powdered limestone would ensure higher and more 
consistent yields on lime deficient soils (SF 30 3024) 

585 Szepes, J Kiss, I S 1967 The Uptake of p 3 20 4 and Its 
Incorporation into Phosphate Fractions of the Rice Leaf in 
Response to Various Nitrogen Applications Novenytermeles 
16 73 8 tHung ) (Tudomanyegyet, Budapest) 

P3 2 0 4 uptake was most significan at tillering, decreased 
markedly by the time of panicle shedding and flowering but at 
ripening again approached the value shown at tillering 
Absorbed P was only slightly incorporated Into the organic 
fractions at tillering but it increa ed more than 20 fold at 
panicle shedding flowering and decreased again by the 
beginning of ripening At tillering, there was little effect of N 
fertilizing on P'20 4 uptake, at panicle shedding flowering, 
large N dressings markedly increased the incorporation of 
p3 '2O into the leaf protein Yields were highest and ripening 
earliest in treatments where the moiganiL P content Mas 
highest and changes in the ratio of organic P to inorganic P in 
the course of de,,elopment were lowest (60 kg/ha N basal + 20 
kg N topdressing or 100 kg/ha N basal dress ng) (SF 30 3026) 



586 Vamos, R 1969 Effect of the Amount of Sunlight on 
the Utilization of Ammonium Sulfate by Rice Plants 
Novenyternieles 18(1) 93 6 (Hung) (Mikrobiol Int , Szeged) 

The effect of (NH 4 )2SO4 on solonetz soils and on 
lime deficient meadows depends on the amount and intensity 
of sunlight During the generative phase up to stem elongation 
the synthetic processes of the nce plants are very slow, when 
there is little sunlight This may result in the reduction of 
(NH 4 )2SO 4 to l12S and in the degeneration of roots to cause 
browning of the plants In these cases (NI-H) 2S0 4 addition 
increases the damage At a high sunlight intensity this trend is 
counteraLted and the plant even liberates P from insoluble Fe 
phosphates, which increases the yield Under such conditions 
the addition of 400 500 kg (NH 4 )2SO 4/ha may double or 

triple yields (CA 71 60236g) 

587 Zsoldos, f 1970 Influence of pH and Temperatureon 
PotassiumIon Uptake and hxchange by Rice Roots Bot 
Kozlem 57(2) 101 5 (Hung) (Jozsef Attila Lmv , Szeged) 

Excised roots of 8 day old rice plants were studied to 
determint, the uptake and exchange ratio of K+ and S6Rb+ 
The maximum rate of exchange occurs at pH 6 1 and 10 A 
sudden decrease in temperature alters cell membrane 
permeability (CA 74 1124b) 

588 Zsoldos, F 1967 Influence of Low Temperatureon the 

lon Absorptio-i of Rice Roots Agrokem Talajt 16(4) 653 58 
(Hung) (Jozsef Attila Univ , S~eged) 

The influence of low temperature on the ion absorption of 
rice roots (Oryza satina var japonica) was studied using 
radioactive isotopes (3 2 p, 8 Rb and 82 Br) At low 
temperaturc the absorption of various ions in KH 2 PO 4 and 
RbCI solutions of 5 X 10 ' moles concentration varied While 
the adsorption of P0 1P tnd Br anions always decreased with 
the temperature, in the case of Rb, ion absorption began to 

increase agtin below 80 ( The unusual result is explained by 
the cold shock clfect which is likely to be caused mainly by 
sudden temper iture ch inges Fhis effect could be moderated 
by gradual cooling Under the influence of cold shocks the 
permeability of the cell membranes and consequently the 
absorption and the release of materials may considerably 
change It is likely that in the case of rice roots, too, the 
permeability of the boundary membranes increases at low 
temperature and allows a larger quantity of Rb ions to 
penetrate the cells than under normal conditions Since the 
difference presented itself only in the Rb absorption it is likely 
that the shock effect is very specific as regards the various 
ions It is assumed that ions having a common carrier" behave 
similarly At 100 120 C , for example, at the minimum 
germination temperiture of rice sceds no cold shock effect 
occurs At this temperature, nd this may be of interest in 
practice, a reduced but yet regular ion absorption takes place 

(FA 2 294) 

ITALY ~s) 

589 Borasio, L 1964 Fertilizationof Rice and Its Practical 
Application (In ItalyI Riso 13(1) 149 61 (It) 

The author deals with the importance of C as a 
fundamental element supplied to the rice plant not only by 

the air but also in part with C14 through the roots as proved 
C14
by experiments with Next to organic molecular N, the 

ammoniacal ion NH 4+ is the best, whereas NO 3 -hardly ever 
present in Italian soils-is harmful to the plant The organic 
manures (green manure, stable manure, hoof and horn dried 
blood, etc ) are the most effective ones Among nitrogenous 
fertilizers the most recommended are (NH4 )2SO 4 , CaN(CN) 
(considered as one of the best forms of N for rice fields, and 
urea which is coming into use for its high fertilizing value The 
phosphatic fertilizers most in use are superphosphates, Thomas 
slag, ard the triple superphosphates K is applied under the 
form of KCI Ca is rarely used, being generally contained in the 
soil and in the fertilizers (FCA 19 903) 

590 Borasio, L, Upadhyaya, S S S 1964 The Retention 
Capacily of Rice Soils for Nitrogenous Organic Substances 
Riso 13 283 94 (It) 

Data show the retention and transformation of active 
ingredients from solutions of urea, biuret, di.yandiamide, and 
melamine in columns of different soils (pH 5 17) with 
permeabilities ranging from 0 012 to 9 6 1/hr according to the 

orstructure and texture of the soil (sand, and medium sandy 

loamy soils) Results indicate that these N fertilizers may be
 
applied to normal soils in rice cultivation without any
 
impairment of their utilization and efficiency (SF 28 2030)
 

591 De Rege, F 1967 Variation in Rice Production and 
Function of IncreasingRate of Single or Complex Fertilizing 
Elements Riso 16(3) 213 50 (It ) 

From statistical analysis of experiments an equation is 
derived correlating yield with fertilizer use Results of the 
experiments indicate that N is the most important single 
element, but best results can he expected from a balance of 
the different nutritive elements given together 

592 De Rege, F , Leonizo, M 1969 Increase in the Fertile 
7)llers of Rice by Increasing Ratesof Nutrient Elenients Riso 
18 263 78 (It ) (ENTE Naz Risi, Vercelli) 

Rice grown in potted soil (pH 6 3) rich in organic matter 
and available P and poor in available K, was treated after 
transplanting with urea, superphosphate, and KCI, singly or in 
combination, at increasing rates Complete fertilizer was much 
more effective than single applications of N, P, or K (in this 
decreasing order of importance), the increase in the number of 
fertile tillers was related sigmoidally to fertilizer rate (SF 
33 3191) 

593 Myttenaere, C , Bourdeau, P 1969 Cesium 137, Stable 
Cesium, and Potassium in Lowland Rice Proc Second Nat 

Symp Radioecology, Ann Arbor, Michigan, May 15 17, 1967, 
pp 553 55 (Eng) 

tron fallout wre measured inStable Cs, K, and i3'7Cs 
lowland rice grown in 1964 near Vercelli, Italy No correlation 
was found between the Cs and K contents of various plant 

shootsparts Flooding enhanced the uptake of stable Cs in tile 
It also increased the specific activity of 13 7Cs (pCI 13 Cs/pg 

in the plant 

594 Myttenaere, C , Bourdeau, P,Masset, M 1969 Indirect 
Contamination of Lowland Rice with Manganese54 Proc 
Second Nat Symp Radioecology, Ann Arbor, Michigan, May 
15 17, 1967, pp 56170 (Eng) 
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Tracer experiments were carried jut to explain field 
observations showing that indirect contamination was 
responsible for most of the fallout S4Mn found in lowland rice 
and that preventing flooding increased this contamination 
Lowland and upland rice were grown in flooded soil and in soil 
at field fapacity Carrier free 54Mn was applied to the surface 
of the soil or uniformly mixed with it Fhe lowland variety 
was found to absorb more of the stable and radioactive Mn 
than the upland variety Flooded plants absorbed more stable 
Mn and proportionally even more radiomanganese than plants 
grown at field capacity regardless of the mode of application 
of S4Mn Applying S4Mn to the soil surface resulted in greater 
radiocontamination this effect was particularly enhanced in 
the flooded lowland rice plants which developed numerous 
surface roots The specific activity of 54 Mn varied 
considerably within the plants It would seem the availability 
ot S4Mn for plant uptake varies with time, more or less 
independently of that of native stable Mn and that the element 
has little mobility within the plant 

595 Myttenaere, C , Masset, M 1969 Availability of Stable 
Manganese and S4Mn to the Rice Plant in Hooded Soil Soil 
Sci 107(4) 296 301 (Eng) (European At Energy 
Community, Ispra) 

Rice was grown in a flooded soil traced with 54 Mn and 
sampled throughout the growing cycle in order to explain 
variations in the specific dctivity of this radioelement within 
the plant and relate them to the availability of stable and 
radionianganese n the soil The specific activity of 54Mn in 
the plant was found to decrease with time together with that 
of the available Mn fraction of the soil At harvest, the 
differences observed within the plant were related to the time 
at which the organs developed and to their function These 
differences in iy be explained by the evolution of the isotopes 
in the soil and by the low mobility of Mn in the plant The 
values obtained for the total aerial part represent an integral of 
the c.onditions prevailing during the whole growing cycle and 
are consequently higher than the root values (PA 2 1381) 

596 PiLcciurro, G , PiaLco, R 1966 The Efficiency of 
Nitrogen and PhosphorusFertilizers on Rice Cultivation Riso 
15(4) 261 68 (It ) 

Results are presented of a fertilizer placement trial with a 
recently introduced semi eirly laponicarice variety, conducted 
in nortl .rn Italy Ammonium sulfate at a rate of 60 kg N/ha 
and superphosphate at 60 kg P205 /ha were either distributed 
on the surface or placed at a depth of 5 cm before 
transplanting, K fertilizer at 60 kg K2 0/ha was broadcast on 
the surflce Crop development was below normal because of 
cold weather 1he tri d indicated that the best utilization of N 
fertilier is obtained by placement at a depth of 5 cm, the best 
utiliz ition of P fertilizer by broadcasting on the surface When 
both fertilizers were distributed on the surface or placed at a 
depth of 5 cm, mixing had no appreciable effect on N and P 
uptake by the crop (Trop Abstr 22 455, SF 30 2237) 

597 I'Ciurro, G , Piacco, R 1969 Evaluation of the 
Efficiency of Different Nitrogen Fertilizers in Rice 
Cultivation Riso 18(2) 121 34 (It) 

In Italy, urea, sulfate of ammonia, ammoniumnitrate, and 
sodium nitrate, applied at 5 cm depth at transplanting of rice, 
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had a significantly positive effect on the height of plants, dry 
matter, and grain yields, the most effective fertilizers were 
urea and sulfate of ammonia Plants absorbed a consideraly 
greater quantity of N from ammonium sulfate and urea than 
from ammonium nitrate and sodium nitrate The absorption of 
N was greater when aplied at 5 cm depth at transplanting, 
than when applied on the surface 2 weeks before the 
primordial initiation No marked effect of the different N 
fertilizers on the P absorption was aoted (Trop Abstr 
25 555) 

598 Tano, F 1967 Investigations into Root Excretion of 
Rice Plants("Oryza sativa' L ) Riso 16(4) 269 308 (It) 

In northern Italy, different parts of rice plants of a local 
variety were analyzed at successive stages of growth in 1964 
and 1966, in order to determine th , pattern of uptake of the 
major nutrients and that of dry matter synthesis It was found 
that dry matter increases up to full maturity whereas uptake 
of minerals ceases at the milky ripe stage After that, the plant 
loses 17% 20% of its K, 20%-25% of its Ca, and 25%-30% of its 
Mg through root excretion, no losses of N and P were 
observed (Trop Abstr )3 706) 

PORTUGAL
 

599 Patella, J F 1965 Residual Effect of Phosphorus on 
Soils ofIrngatedRice Lay Arroz 19(216)5 7 (Port) 

After 2 years superphosphate applied at 90 kg/ha had the 
most residual effect, resulting in yield of 5 kg/ha compared 
with 4 5 kg/ha for control 

ROMANIA 

600 Maianu, A , Albescu, I 1969 The Settingand Layout of 
Rice Paddies in Saline Soils Stinta Sol 7(3) 19 26 (Rom) 
(Inst Cercet Pentru imbunatatir Funciare Pedol ) 

Rice paddies can be initiated in steppes and forest steppes 
Water with a salinity normally required by rice (up to 5 g/Il) 
cannot be used in saline soils because they increase the 
salinity The recommended water should have 2 g salts/ and a 
pH of not over 8 If the pH of the water is higher, the us. of 
gypsum is recimmehwled The soil must contain 3% 5% humus, 
0 12% 2% total N, and over 0 1%P2 0 5 If the soil contains 
under 2% organic matter its reclamation is necessary (CA 
72 89384k)
 

US S R 

601 Akhundov, F G 198 Application of Fertilizersto Rice 
in the Lenkoran Region of Azerbaidzhan SSR Khim Sel' 
Khoz ,No 11,5 6 (Russ) 

Rice grown on marshy loam soil received different 
combinations of 90 150 kg each of N and P2 05, and 70 120 kg 
K2 0/ha On fertilized plots, grain yields increased to 29 142 6 
hkg/ha, total N content in the gram to 2 41%-2 97%, soluble N 
content to 0 22%-0 73%, protein N content to 2 16%.2 21%, 
and P20 5 content to 0 75% 0 96%, compared with 25 hkg, 
2 27%, 0 22%, 2 04%, and 0 71%, respectively, for unfertilized 



control, the highest increases were given by 150 kg N + 150 
kg P20 5 + 120 kg K2 0/ha (FCA 22 1873) 

602 Akhundov, F G 1969 Dynamics of Nutrients in Bog 
Soil Under a Rice Crop in Connection With the Use of Various 
Forms of Nitrogen Fertilizers lzv Akad Nauk Azerb SSR, 
Ser Biol Nauk, No 2, 68 73 (Russ ) 

The bog soil was low in hydrolyzable N and exchangiable K 
and was characterized as intermediate in the supply of 
available P The general fertilization background consisted of 
90 kg N/ha in the form of (NH4) 2SO 4 , NH 4CI, NH4 NO3 , 
urea, KNO 3 , NH 4 OH, or urea formaldehyde complex 
fertilizer, 90 kg P/ha in the form of superphosphate, and 60 kg 
K/ha in the form of KCI The highest content of absorbed 
NH 4+ in soil was with (NH 4) 2SO4 , 13 69 1492 mg/kg in the 
upper horizon md 9 70 12 38 mg/kg in the lower 
Applications of amide and amine forms of N did not produce 
significant changes in the absorbed NH 4 + The lowest content 
of absorbed NHI4 + was observed with KNO 3 application 
931 10 58 mg/kg in the upper horizon and 7 27 9 70 mg/kg in 
the lower The content of extractable P in the soil samples 
increased with the application of the various N fertilizers 
Similarly, the content of exchangeable K in the 
(NH4) 2SO4 treated soil samples was 14 22 20 48 mg/kg 
whereas in the untreated samples the K content was 
940 15 06 mg/kg (CA 71 111957c) 

603 Akhundov, F G 1965 Effect of NitrogenFertilizerson 
Rice Yield in the Azerbaidzhan SSR Agrokhimiya, No 12, 
13 16 (Russ) (Inst Pochv Agrokhim Akad Nauk Azerb) 

In the Lenkoran region, on heavy loamy slightly alkaline 
soil to which PK was applied, urea or (NH 4 )2 SO 4 increased 
yield over a 2 year period NO 3 fertili7ers did not increase 
yield Urea and (NH 4 )2SO 4 increased the percentage contents 
(dry weight basis) of total and protein N in the grain (SF 
29 2100) 

604 Akhundov, F G 1966 Effect of Potassium Fertilizers 
on Rice Yield in the Azerbaidzhan SSR Agrokhimiya, No 6, 
44 8 (Russ) 

The experiments were carried out on a marshy, heavily 
argillaceous soil in the Masally region of the Azerbaidzhan SSR 
ii, 1963 65 The soil reaction was mildly alkaline, total humus 
content in the top layer (horizon) 3 83%, total N 0 24%, 
readily hydrolyzed N 56 mg/kg, absorbed ammonia 20 8 
mg/kg, and water soluble material 3 73 mg/kg, nitrates 173 
mg/kg, total P 0 28% (32% organic, 55% mir,ral compounds), 
P soluble in 1% (NH 4 )2CO3 20 7 mg/kg 'otal K 3 61%, and 
exchangeable K 8 45 mg/ 100 g Laboratory tests were set up 
to establish a theoretical basis for fertilizer application to a 
marshy soil Samples were taken off from an experimental rice 
field, and mixed with fertilizer in a ratio of 200 g major 
nutrient to 1 kg of air dry soil Irrigation was carried out by 
weight to maintain 100o humidity The test was repeated 
three times Before sampling, the percent of hygroscopic 
humidity was determined in a thoroughly mixed soil Samples 
were taken 1, 3, 15, 30, 60, 90, and 150 days after the start 
One day after KCI application, 59 9% of the introduced K was 
water soluble When KCI was introduced together with N, and 
also with N and P, the values were 68 3% and 73 3%, 
respectively Further composting lowers the amount of 

water soluble K When K is introduced, part of it is converted 
to an exchangeable form One day after the start of the test, 
the content of exchangeable K was 30% and decreased 
insignificantly in 30 and 60 days Washing out of K was 
studied on the basis N and P with a test lasting 70 days during 
which 57% of the total irrigating rate of water was used 
(irrigating rate = 2000 m3 /ha) The greater part of 
water soluble K was found in the first fraction (7 days) with a 
gradual decrease in the subsequent days (14 4%, 6 9%, and 
3%) K fertilizing of a rice plantation could well be limited to a 
two stage application which will provide rice plants with the 
necessary K nutrition during the total vegetation period The 
effectiveness of different forms of K diminishes in the order 
K2 SO4 , KCI, sylvinite The same order applies to the yield of 
rice straw Fertilization also improves the quality of rice, in 
particular, by increasing its protein content (CA 65 12815) 

605 Basitova, S M , Zasorina, E F , Muladzhanova, B S 
1968 Manganese in the Riosphere of Southwestern 
Tadzhikistan Izv Akad Nat idzh SSR, Otd Fiz Mat 
Geol Khim Nauk, No 1, 7. 8 (Russ) (Inst Khim, 
Dushanbe) 

Mn was determined colormetrically in soils and plants and 
spectrally in natural waters of southwestern Tadzhikistan The 
average content in typical mountain brown, mountain brown 
carbonate gray and gray meadow weakly salnated and 
salonchak soils was 863, 730, 640, and 500 ppm, respectively 
averaging 683 ppm for all southwestern Tadzhikistan soils 
Chemical analysis of 160 plant samples showed that the Mn 
content was 5 90, average 41 ppm The average normal 
content of Mn i plants is 80 ppm, therefore the plants in 
southwestern Ta. ikistan contained much less Mn than 
normal The average Mn content in surface and subsurface 
waters of the territory is 0 003 ppm This is lower than the 
Clarke value of Mn in the hydrosphere (0 004 ppm) The 
concentration of Mn in various plants depended on its content 
in soils and on the type of plant The Mn concentrated in rice 
stems Rice straw contained 380 ppm Mn This straw is 
recommended for addition to animal feeds (CA 70 46471c) 

606 Dobrunov, L G , Gostenko G P, Tsvetkova, B M 
1968 Responses of Rice Plants to N and P Fertilizers at 
DifferentStages of Growth Tr Inst Bot ,Alma Ata 26 36 48 
(Russ) 

In plot trials plants of swamp rice cv Dubrovskii 129 were 
given 0 2 g N/kg soil, and P20 5 and K2 0 at 0 15 g of each, (a) 
before sowing, (b) at the I 2 leaf, (c) the 3 4 leat, and (d) at 
the full tillering stages in a further treatment (e) 50% of the 
fertilizer was given before sowing and 50% at early tillering 
The greatest number of productive tillers (5 1) was given by 
treatments applied at (b), highest yields of dry matter (20 5 
g/plant) and of grain (4 2 g) at (a), plants receiving no fertilizer 
yielded only 0 9 g grain/plant Data on contents of 
chlorophyll, carbohydrates, N, P, and K are also given for 
plants receiving fertilizer at different times Fertilizers were 
most effective when applied before sowing (FCA 23 284) 

601 Gusemov, R K, Akhundov, F G 1968 Metabolism, 
Yield, and Quality of Rice as Infl enced by Nitrogen 
Nutrition Vestn Sel'skokhoz Nauki (M isLow) 13(11)10 14 
(Russ) 
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In paddy soils, use of (IS NH 4 ) 2 SO 4 and 
Ca(isNO 3 ) 2 4H 20 showed that the ammomacal forms of N 
remain in the soil longer than the nitrates Although P is taken 
up by the plants readily, its absorption is a slow process The 
elution of N from NPK fertilizers is rapid if it is in the form of 
nitrate, and slow if it is ammoniacal The tallest plants, 
maximum bushy growth, and largest number of grains are 
obtained with urea and (NH4) 2SO4 Use of Ca and K nitrates 
gave poorer plant growth and lower grain yields The 
maximum quantity of free amino acids in the plant parts was 
obtained with urea and (NH4)2SO4 (394 and 382 mg of free 
amino acid/lOO g of plant part, respectively) Urea and 
(N[1 4 ) 2SO4 gave a higher protein content in the rice than the 
nitrates (CA 70 11428 1t) 

608 llyaletdinov, A N 1970 Biological Mobilization of 
Phosphorus and Nitrogen in Inundated Soils Used Under Rice 
Crops lzv Akad Nauk Kaz SSR, Ser Biol 8(2) 19 28 
(Russ ) (ins, Mikrobiol Virusol , Alma Ata) 

Greenhouse experiments were performed on the effect of 
flooding a marshy grassland carbonate soil 7 45 days before 
sowing rice Flooding and incubating for 32 instcad of 7 days 
raised thL yield of rice from 183 g/l00 plants to 308 in an 
experiment with 2 4 g (N-1 4 ) 2 SO 4 and 2 8 g phosphorite 
added per 9 kg soil effects of other amounts of fertilizer were 
investigated The explanation for this improvement is 
mobilization of N and P by bacteria under anaerobic 
conditions Soil + phosphorite wetted for 7 days with a 
solution .ontaining 2 g/I (NI-14 )2SO4 + 5 g Ca lactate showed 
an increase in HOAc extractable Fe and sulfide (sulfide was 
zero initially), and the incubated soil showed black spots of 
FeS After incubation with grated lucerne roots for 20 days, 
NI-I 3 N increased from 2 14 to 4 35 mg/l100 g in flooded soil 
and to 3 48 in soil at 45% saturated moisture Bacterial counts 
are included (CA 73 97940z) 

609 Kandaurov, N S 1967 Transformation of Iron Forms 
and the Nitrogen Mobility in the Soil of Rice Fields 
Agrochimiya No 4, 103 10 (Russ) (Kubansk Sel'skokhoz 
Inst , Krasnodar) 

Salnplhs (600 g) of slightly depleted meadow chernozem 
soil from the Krasnodar region of northern Caucasus, with 
additions of 4 12 g finely divided peas, were submerged for 3 
months at 27 300 under a 5 8 cm layer of distilled water 
Fe2 0O3 and FeO, humus, and the absorbance of the humic 
acids were determined repeatedly in the samples during the 
anaerobic process, in 0 1 0 5, and I ON H2 SO4 extracts and in 
02N NaOll extract on a photoelectric colorimeter The 
conversion of Pc 2 0 3 into FeO to a limiting equilibrium was 
established in the experimental soil, and also the 
transformation of the original humus into a simpler complex 
with a lower humic/fulvic acid ratio (CA 67 53044g) 

610 Krupskii, N K , Rovalivnich, P G , Latyshev, E P 1967 
OxidationReduction Potential and Dynamics of Mobile 
Nitrogen in Rice Field Soil Agrokhliniya, No 5, 37 42 
(Russ ) (Ukraimsk N I Inst Pochv , Kharkov) 

The study of oxidation reduction potentials in various 
positions of soil and water of flooded rice fields, as related to 
flooded soil surface and to distance from growing rice plants, 
showed that values determined in water I cm over soil surface, 
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1 cm under flooded soil surface at point of tillering, 5 cm 
under soil surface in rhizosphere, and 1, 5, and 10 cm in depth 
at a distance 10 cm from rice plants varied from 12 3 to 26 5 
rH (oxidation reduction potential) units The lowest values 
were those determined at depths 1, 5, and 10 cii at a distance 
10 cm from rice plants Because of reduction under anaerobic 
conditions corresponding to rH values deternmed and also 
significant leaching, the nitrates are shown to be a!most 
completely excluded from the N rLtritioq of rice plants Thus, 
the main source of N on rice fields is aminonium N (CA 
67 90150j) 

611 Mamedov, C A 1968 hifluence of Physical Properties 
and Treatment of Soils on Summer Rice Crops on the West 
Shirvan Steppes Uch Zap Azerb Sel'skokhoi Inst , No 2, 
62 7 (Azerb ) (U S S R ) 

In gray grassland soils on two farms, raising rice and cotton, 
effects of the initial flooding were checked to depths of 184 
cm for HCO 3 , Cl, SO4 ^ , Ca2+, Mg2+, and Nf+content The 
same assays were made later for the cotton crop On both 
farms HCO 3 remained unchanged, other assays showed slight 
increases or decreases Soil pH, at depths to 125 cn, varied 
from 7 10 to 8 87 for the rice crop, and from 8 00 to 8 95 
later for cotton Fertilizers, organic and inorganic, im.reased 
crop yields (CA 73 311 le) 

612 Milev, V 1967 Rice Growing in the Krasnodar District 
of the USSR Riso 16(l) 5761 (It) 

Rice growing in the Krasnodar district of southern Russia 
started in 1930, at present over 50,000 ha ire sown annually 
and the area is still expanding The mean yield is 3 0 3 2 
tons/ha Features of the highly mechimized growing system 
are flooded fields, in part requiring frequent ch inges ol water 
to prevent high temperatures and excess silinity application 
of NPK fertilizers, aerial sowing ol part of the irea weed 
control with 2 5 3 kg 2,4 D/ha applied from the air at 
flowering time when the water temperature is 'it least 250 C 
Locally selected blast resistant varieties with a duration of 
150 120 days are grown in rotation cycles virying from 3 
years with two rice crops to 8 ye irs with five rice crops (Trop 
Abstr 22 1341) 

613 Rozin, S Y 1968 Fertilization of Rice in the Ukraine 
Visn Sil's'kogospod Nauki 4 28 35 (Ukr) 

614 Slukhai, S I , Zhabitskii, P F , Nizhko, L V 1)68 
Effect of Various Forms ofNitrogen Fertilizers on the Growth 
and Productivity of Rice in the 5outhern Ukraine 
Fiziol Biokhiin Osn Pitan Rist , No 4, 153 59 (Russ) 
(Inst Fiziol Rast, Kiev) 

Pot and field experiments were carried out to determine the 
effect of NH4 NO 3 , NaNO 3 , Ca(N0 3 )2 nd urea on the 

growth and yield of rice grown in southern Ukraine Urea and 
NH 4 NO3 were much more effective than the other nitrates A 

higher content of cell fluid in the plants treated with NH14 NO 3 
and urea was found compared with the control and with 
N'iNO3 treatment Treatment with NI-14 NO 3 and urea 
produced the highest yield of rice grain containing higher 
levels of protein and starch, compared with NaNO3 treatment 
(CA 71 60217b) 



615 Tonkonozhenko, E V 1966 Effects of Trace Elements 
on the Yields of AgriculturalCrops Under the Conditionsof 
the KrasnodarDistrict Khim Sel' Khoz 4(5)9 14 (Russ) 

During 1963 64 field experiments were carried out with 
beets, peas, rice, and corn Mg, B, Mo, and Cu were applied in 
different amounts in different forms The soils of the 
Krasnodar district were high in trace elements, but no direct 
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616 Comhaire, M 1965 RiceManuring Centre International 
d'Information et de Documentation des Producteurs de 
Phosphate Thomas 197 pp (Eng) (Brussels) 

This publication is (.oncerned with the manuring of rice 
fields in tropical and temperate regions The main parts of the 
publication deal with the problems of rice manuring, the 
manuring of rice in the different countries of the world 
economic aspects and recommendations (FCA 19 1103) 

617 de Geus, J G 1967 Rice IN Fertilizer Guide for 
Tropical and Subtropical Farming pp 31 69 (Eng) (Centre 
d'Etude de l'Azote, Zurich) 

618 Doyle, J J 1966 The Response of Rice to Fertilizer 
FAO Agr Stud ,No 70 69 pp (Eng) (FAO, Rome) 

A review is presented of the response of rice to fertilizer on 
the basis of field trials carried out in 31 countries The findings 
are presented under two headings (I) response of rice to 
fertilizer within individual countries and (2) a summary of 
response data on a worldwide basis It appears that rice 
responds to N on nearly ill soils at a rate of 12 13 kg of paddy 
per kg of applied N, at least with moderate rates of 
application This ratio could be substantially increased through 
the introduction of improved practices The use of P205 and 
K2 0 is probably not economic on a worldwide basis but can 
be highly profitable on particular soils (Trop Abstr 21 2273) 

619 Food and Agriculture Organization of the United 
Nations 1966 Statistics of CropResponses to Fertilizers 112 
pp (Eng) (FAO, Rome) 

620 Grist, D H 1969 Cultivation of Rice World Crops 
21(1) 1721 (Eng) 

General aspects of the cultivation of irrigated rice are 
outlined The need for high yielding disease resistant hybrids 
is emphasized Brief information is given on drainage and 
irrigation Response to times and placement of N fertilizers, 
soil P aiailability, K shortage, possible deficiencies of Fe, Mn 
and otier trace elements, the effect of silica on peat soils, and 
the need for organic and inorganic manuring are briefly 
discussed Operations with respect to mechanization in small 
holdings and in large scale production, major requisites for 
double cropping, ratooning, and the favorable effects ot 
rotations are summarized Early weed control with propanil at 
3 kg/ha has proved to be effective, paraquat appears 
promising MCPA or 2,4 D given 15 25 days after 
transplanting, followed by conventional weeding practices is 

correlation existed between the trace element content in 
soil and that in the crops A favorable influence of these 
elements, when applied as ferti izers, upon yields and 
quality of cropped plants was observed Pronounced 
effects of applied trace elements appeared with beets, 
peas, and rice, but not with corn (CA 65 9678c) 

REVIEWS 

effect ve in tropical monsoon Asia A table listing diseases and 
pests is added (Trop Abstr 24 2206) 

621 Grist, D H 1965 Rice 4th ed London, Longmans, 548 
pp (Eng) 

622 International Rice Research Institute 1965 TheMineral 
Nutrition of the Rice Plant Proc Symp Int Rice Res Inst, 
Los Banos, Philippines, February 1964 Johns Hopkins Press, 
Baltimore, 494 pp (Eng) 

623 Jamck, J , Schery, R W , Woods, F W, Ruttan, V W 
1969 Rice IN Plant Science, San Francisco, Freeman and 
Company, pp 352 55 (Eng) 

General discussion on history of rice, evolution and current 
methods of rice culture, processing, and products Maps show 
world's major rice producing areas 

624 Kemmler, G 1968 The Manuring of Paddy 
Rice-Lxperiences from South and East Asia Tropenlandwirt 
69 8 26 (Ger ) 

Based on the evaluation of experiments and practical 
experience, recommendations have been established for 
various rice growing districts in different countries In Taiwan, 
recommendable rates vary between 60 and 120 kg/ha N, 30 80 
kg/ha P2 05 , and 40 90 kg/ha K2 0 In India the following 
rates are recommended for local varieties 17 67 kg/ha N, 
11 50 kg/ha P2 05 , 0 50 kg/ha K20 Recommendations under 
the "High Yielding Varieties Program' in India are 67 135 
kg/ha N, 34 74 kg/ha P2 05 , 25 67 kg/ha K20 Pirt .fthe N, 
the full rate of P, and part or the whole inount of the K2 0 
dose are applied before trinsplmnting and mixed into the soil 
with the puddling operation Topdressing with N md 
sometimes with K is done at the stage of tilering and/or 
pancle initiation Analyses of long term trends show the close 
connection between fertilizer rates and yield level 

625 Kemmler, G 1969 Manuring ofRice in Japan Fertilizer 
News 14(4) II 17 (Eng ) (Agr Res Sta Buentehof, 
Hannover, German Federal Republic) 

A review with 21 references Uptake of N, P, and K per ton 
of brown rice does not increase when the yield is doubled 
Splitting the application of K and applying Ca silicate increases 
yield (SF 33 4840) 

626 Matz, S A 1969 Rice IN Cereal Science (Chap 7), Avi 
Publishing Company, Westport, Conn 172 223 (Eng) 
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627 Noguchi, Y ,Sugawara, T 1966 Potassiumand Japo'nca 
Rice, Effects of Potassium on the Growth, Yield, Histological 
Structure, andMetabolism ofRice Plants International Potash 
Institute 102 pp (Eng) (Berne, Switzerland) (CA 
66 104436a) 

628 Nuttonson, M Y 1965 Global Agrochmatic Analogues 
for the Rice Regions of tl - Continental United Siates 
AmeriL.an Institute of Crop Ecology, 9 pp (Eng) (W hington, 
D C) 

629 Nuttonson, M Y 1965 Rice Culture and Rice Chmate 
Relationships with SpecialReference to the United States Rice 
Areas and Their Latitudinai and Thermal Analogues in Other 
Countries American Institute of Crop Ecology 555 pp (Eng) 
(Washington, D C ) 

630 Government Printing Office 1966 Pice in the United 
States Varieties and Production U S D A Agr Handb 289, 
124 pp (Eng) (Washington, D C ) 

This handbook presents a general account of rice growing in 
the USA Its 8 chapters have been written by different 
authors The brief introductory chapter, outlining the 
economic importance of rice in the U S A is followed by 
chapters discussing the botany of the rice plant, rice breeding 
and selection methods, the characteristics and performance of 
varieties, and seed growing soils and fertilizer application, 
rotation, land preparation, sowing, irrigation, and drainage, 
harvesting, drying, and storage of the crop, and weeds, 
diseases, and pests mod their control With the exception of the 
chapter on botany, the whole publication is concerned only 
with rlce in the U S A (Trop Abstr 22 45) 

631 Shiroshita, T 1965 Theory and Practice in Fertilizer 

Application IN Theory and Practice of Growing Rice,(Chap 
4) pp 183 227 Fuji Publ Co , Ltd, Tokyo (Eng) 

632 Tanaka, A , Yoshida, S 1970 Nutritional Disordersof 
the Rice Plantin Asia IRRI Tech Bull 10, 51 pp (Eng) (Int 
Rice Res Inst , Los Banos, Philippines) 

A report on the "physiological diseases" of rice, 
descriptions and causes of these disorders are discussed 

633 Watabe, T, Kawaguchi, K 1968 Increasing the Rice 
Yield in South and Southeast Asia Asian Survey 
8(10) 82028 'Eng) 

Various means of increasing the rice yields in Asia are 
discussed Output can be increased by increasing the area 
under cultivation and/or increasing the yield/unit area 
cropped Apparently it is quite difficult to increase the area 
cropped Temperature and quality of soil are not serious 
factors in causing low yields Suggestions are niade to improve 
nursery practices, improve the varieties used, use more 
fertilizer, and improve irrigation, the latter might be effected 
by using water reservoirs to store water from rainy to dry 
seasons (FA 2 133) 

634 Yamada, N , Lusanandana, B 1969 Rice Production in 
the Asian Development Region IN Asian Agr Survey (Part 1) 

pp 141 96 (Eng) (Univ of Washington Press, Seattle) 
Part I seeks to identify the problem areas ivolved i rice 

production in the regions covering member countries of the 

Asian Development Bank (ADB) While the report is not 
divided into problems any country in particular may have, it 

does recognize problem areas typical to the regions, i e, land 
use, soil conditions, fertilizer use, variety improvement, plant 
protection, and rice processing 
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LIST OF PUBLICATIONS
 

Acta Agron (Budapest) [Acta Agronomica(Budapest)]

Acta Bot Sin (Acta BotamcaSintca, Clhh Wu Hsueh Pao)

Acta Pedol Sin (Acta PedologicaSinca)

Advan Agron (Advances in Agronomw)

Agr ,Asia (Agriculture Asia)

Agr Gaz N S W (AgriculturalGazette of New South Wales)

Agr Handb, USDA (Agricultural Handbook, U S


Departmen ofAgriculture) 
Agr Nitrogen News (AgriculturalNitrogen News)

Agr Pak (AgricultiirePalastan) 

Agr Res J Kerala (AgriculturalResearch Journalof 'erala)

Agr Res Rev (AgriculturalResearch Review)

Agr Sci , Hong Kong (AgriculturalScience, HongKong)

Agr Tec Mex (Agricultum Tecntca en Mexico)

Agr Trop (AgriculturaTropical) 

Agri Digest
Agrochimica 

Agrokem Talajt (Agrokenita es Talaltan)

Agrokhimiya 

Agron J (Agronomy Journal)

Agron Trop [Agronomie Tropicale (Pans)]

An Esc Super Agr "Luiz Queiroz," Univ Sao Paulo (Anais


da Escola Superior de Agncultura, "Luiz de Quetroz,"
Universidadede Sao Paulo) 


Andhra Agr J (AndhraAgriculturalJournal)

Ann Agr Sci (Annals of AgriculturalScience) 

Ann Agron (AnnalesAgronomiques)

Ann Physiol Veg (Annanles de Physiologie Vegetale)

Ann Rep Div Chem Fert Natl Inst Agr Sci (Japan)


(Annual Report of the Division of Chemical Fertilizers, 
NationalInstitute ofAgriculturalSciences, Japan)

Ann Rep Int Rice Res Inst (Annual Report of the
InternationalRiceResearch Institute) 

Ann Rep W Afr Rice Res Sta (Annual Report of the West 
Africa Rice Research Station) 

Araneta J Agr (AranetaJournalof Agriculture)
Arkansas, Agr Exp Sta Bull (Arkansas, Agricultural

ExperimentStation, Bulletin)
Arkansas, Agr Exp Sta , Rep Ser (Arkansas, Agricultural

Experiment Station,Report Series)

Arkansas hari Res (ArkansasFarm Research) 

Arra7 (Coldmbia) 

Arroz (Peru) 
Asai Garasu Kenkyu Hokoku (Reports of the Research 

Laboratory,Asahi GlassCompany)
Aust J Exp Agr Anim Husb (Australian Journal of 

ExperimentalAgricultureand Animal Husbandry) 

Background papers Workshop on Food sponsored by the
National Academy of Sciences-Lembago Ilmu Pengethuan
Indonesia Djakarta, May 27 Junc 1, 1968

Be'tr Trop Subtrop Landwirt Tropenveterinaermed
(Beitraege zur Tropischen und Subtropi schen 
Landwirtschaftund Tropenvetennaermedzin)

Better Crops Plant Food (BetterCrops with PlantFood)
Bol Tec Pesqu Exp Agropecuar Norte (Boletn Tecnico do 

Instituto de Pesquisas e ExpernmentacaoAgropecuanas do 
Norte) 

Bot Kozlem (BotantkatKozlemenyek)
 
Bragantia

Bull Engrais (Bulletin des Engrats)

Lull Aomori Agr Exp Sta (Bulletin of the Aomori
 

Agn, ulturalExperimentStation)
Bull lbraki Agr Exp Sta (Bulletin of the Ibaraki 

AgricultaralExperimentStation)
Bull K nagawa Agr Exp Sta (Bulletin of Kanagawa

Agr'.ulturalExperiment Station)
BI Nat Inst Sci India (Bulletin of the NationalInstituiteof 

Sciences of India) 

Caribbean Farming
Chem Age India (ChencalAge of India)
Chika Shigen Chosasho Hokoku (Report of the Geological

Survey of ttokkaido)
Chugoku Nogyo Kenkyu (Chugoku AgriculturalResearch)
Chugoku Nogyo Shikenjo Hokoku E [Chugoku Nogyo

Shikenlo Hokoku (Renzolu) E Bulletin of the h,,goku
AgriculturalExperimentStation]

Chung Kuo Nung Yell Hua Hsueh Hui Chil, Spec Issue 
(Journal of the Chinese Agricultural Chemical Society,
SpecialIssue) 

Curr Sci (CurrentScience) 

Diss Abstr (DissertationAbstracts) 

Ehime Daigaku Kiyo, Da1 6 Bu (Memoirs of the Ehime 
University, Section 6 Agriculture)

Emp J Exp Agr (Empire Joirnal of Experimental 
Agriculture) 

Exp Agr (ExperinentalAgriculture)
Exp Tech Assis Progr , FAO Rep (Expanded Technical 

Assistance Program, Food and Agriculture Organizationof 
the UnitedNations) 

FAO Agr Stud (Food and Agriculture Organization of the 
United Nations AgriculturalStudies)

Farm J (Calcutta) [FarmJournal(Calcutta)] 
Farming Japan
Fert Soc S Afr J (Fertilizer Society of South Africa 

Journal) 
Fertilite
 
Fertilite (Pans)
 
Fertilizer News
 
Fiziol Biokhim Osn Pitan Rast (Fiziologo Biokhimicheskie
 

Osnovy PitaniyaRastenn) 
Fiziol Rast (FiziologiyaRasteni) 

Ghana J Sci (GhanaJournalof Science) 

Hokkaido Nogyo Shikenjo Hokoku (Report of the Hokhatdo 
NationalAgricvlturalEvpeniment Station) 

Ibaraki Daigaku Nogakubu Gakujit, Hokoku (Scientitflc
Reports of the Faculty of Agriculti.re, Ibaraki University)

Indian Agr (IndianAgriculturist) 
Indian Farming 
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Indian J Agron (IndianJournal ofAgronomy) 
Indian J Agr Econ (Indian Journal of Agricultural 

Economics) 
Indian J Agr Sci (Indian Journalof AgriculturalScence) 
Indian J SL, & Ind (IndianJournalofScience andIndustry) 
Int Rict. Comm Newsl (InternationalRice Commission News 

letter) 
IRRI Reptr (InternationalRice Research Institute Reporeer) 
IRRI Tech Bull (International Rice Research Institute 

Technical Bulletin) 
Isotop Plant Nutr Physiol , Proc Symp, Vienna 1966 

(Isotopes in PlantNutrition and Physiology, Proceedings?f 
the Symposium on the Use of Isotopes in Plant Nutrition 
and Physiology International Atomic Energy Agency, 
Vienna, Sept 5 9, 1966) 

Isotop Radiat Soil Plant Nutr Stud, Proc Symp, Ankara, 
1965 (Isotopes and Radiation in SoilPlant Nutrition 
Studis, Proceedings of the Symposium on the Use of 
Isotopes and Radiation in SoilPlant Nutrition Studies, 
Aikara,June 28 July 1!, 1965) 

Isotope Studies on the Nitrogen Chain [Proceedingsof he 
Symposium oil the Use of Isotopes in Studies of Nitrogen 
Metabolism in the Soil PlantAnimal System (Jointly 
organized by the IEA and FAO in cooperation with the 
ICSU ) Vienna, Aug 28 Sept 1, 1967 1 

Izv Akad Nauk Azerb SSR, Ser Biol Nauk (lzvestiya 
AAadeniii Nauk Azerbaidzhanskot SSR, Senya 
Biologicheskikh Nauk) 

izv Akad Nauk Kaz SSR, Ser Biol (Izvestiya Akademni 
Nauk Kazakhiskoi SSR, Seriya Biologicheskaya) 

Izv Akad Nauk Tadzh SSR, Otd Fl7 Mat Geol Khlim Nauk 
(Izvestiya Akademn Nauk Tadz/ukskoi SSR, Otdelenie 
Fiziko Aatemnaticheskikh i Geologo Khimicheskikh Nauk) 

J 	Agr Assn China [Journalof the AgriculturalAosociationof 
China (Taiwan)] 

J Agr Sci (Journalof AgriculturalScience) 
J 	Indian Soc Soil Sci (Journalof th" Indian Society of Soil 

Science,) 
J Inst Chem , Calcutta (Journi , the Invtitution of 

Chensts,Cilcutta) 
J Post Grad: Sch , Indian Agr Res Inst (Journalof the 

Post Graduate School, Indian Agricultural Research 
Institute) 

J Res, Punjab Agr Univ (Journalof Research, Punjab 
AgriculturalUniver. #v) 

J Sci Res Banaras Hindu Univ (Journal of Scientific 
Research of the BanarasHindu Unversity) 

J Soil Sci U A R (Journalof Soil Science of the bnited 
Arab Republic) 

Jap Agr Res Ojart (JapanAgriculturalResearch Quarterly) 
Jap J Breed (JapaneseJournalof Breeding) 
Jap J Trop Agr (JapaneseJournal ojf TropicalAgriculture) 
JNKVV Res J [JJVKVV ('lawaharlal Nehru Krishi Visht 

Vidyalaya) ResearchJournal] 
Jt Publ Res Serv Transl N Vietnam (U S Department of 

Commerce, Joint Publications Research Service, 
TranslationsofNorth Vietnam I 

Khm Sel' Khoz (Ktntyav Sel'skom Khozyatstve) 
Kagoshima Daigaku Nogakubu Gakujutsu Hokoku (Bulletin of 
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the Faculty of Agriculture,Kagoshima University)
 
Kyushu Noji Shikinjo (Kyushu AgriculturalResearch)
 

La Agr Exp Sta, Bull (Louisiana AgriculturalExperiment 
Station, Bulletin) 

La Agr Exp Sta, Rep Proj Dept Agron (Louisiana 
Agricultural Experiment Station Re'rrt of Projects 
DepartmentofAgronomy) 

Labdev, Part B 
Lay Arroz (LavouraArrozeira)
 

Madras Agr J (MadrasAgriculturalJournal)
 
Mysore J Agr Sci (Mysore JournalofAgriculturalSciences)
 

Nagpur Agr Coil Mag (Nagpur Agricultural College 
Magazine) 

Nature [Nature (London)] 
Nettai Nogyo (JapaneseJournalof TropicalAgriculture) 
Nige, 2 Midwest Reg Min Agr Natur Resources Exp Rep 

(Nigeria Midwestern Pegion Ministry of Agriculture and 
NaturalResources,ExperimentReport) 

Nigerian J Sci (NigerianJournalof Scteihce) 
Nippon Agr Res Inst (Nippon Agricultural Research 

Institute Tokyo) 
Nippon Dojo Hiryogaku Zasslu (Journalof the Science of Soil 

andAnimal Fertilizers,Japan) 
Nippon Sakumotsu Gakki Kij (Proceedings of the Crop 

Science Society ofJapan) 
Nogyo Gijutsu Kenkyusho Hokoku (Renzuko) D (Seir, Iden, 

Sakumotsu Ippan) (Bulletin of the National Institute of 
AgriculturalSciences, Series D Plant Physiology, Genetics, 
and Cropsin General) 

Nogyo Oyobi Engel (Agricultureandttorticulture) 
Nogyo Sekai (AgriculturalWorld, Tokyo) 
Noji Shikenjo Knekyu Hokoku (Journal of the Central 

AgriculturalExperimentStation, Konosu) 
Nongop Kwahakwon Hakbo (Scientific Report of the 

Academy of AgriculturalSciences) 
Nong~a Sihom Yori'gu Pogo (ResearchReports of the Office 

ofRuralDevelopment) 
Novenytermeles 
Nung Yeh Yen Chiu (Journalof TaiwanAgriculturalResearch) 

Oryza 

Pak J Biol Agr Sci (Pakistan Journal of Biological and 
AgriculturalSciences) 

Pak .i Sci (PakistanJournalofScience) 
Pak J Soil Sci (PakistanJournalof Soil Science) 
Pesquisa Agropec Bi asileira (PesquisaAgropecuariaBrasileira)
 
Philipp Agr (PhilippineAgriculturist)
 
Plant Cell Physiol (Plantand CellPhysiology)
 
Plant Dis Rep (PlantDiseaseReporter)
 
Plant Soil (PlantindSoil)
 
Pochvovedenie
 
Poona Agr Coil Mag (PoonaAgriculturalCollege Magazine)
 
Potash News Letter
 
Potash Rev (PotashReview InternationalPotash Institute)

Proc Agr Symp, Dacca, Pakistan, A E C 1966, (U S AEC 

1966, CONF 660564 ) [Proceedings of the Agricultural 
Symposium, Dacca,Pakistan,Atomic Energy Center,1966 



(United States Atomic Energy Commission 1966, 
CONF 660564 )]

Proc Chugoku Br Crop Sci Soc Japan (Proceedingsof the 

Chugoku Branch of the Crop Science Society of Japan)


Proc Conf Tech Staff Rice Dep Thailand [Proceedings of 

the Conference by the Technical Staff of the Rice 
Department, Thailand (Report of experiments conducted
in Thailand under a research contract in the IAEA 
coordinated program on the application of isotopes and 
radiationin rice cultivation )] 

Proc Indian Acad Scl, S (B) (Proceedings of the Indian 
Acal'emy of Sciences, Section B)

Prof.. Kinki Symp Crop Sci Plant Breeding Soc (Proceedings 
of the Kinki Symposium of Crop Science aind Plant 
BreedingSociety) 

Proc Kyushu Br Crop Sci Soc Japan (Proceedingsof the 
Kyushu Branchof the CropScience Society of Japan)

Proc Semin Sea, Salt, Plants, 1st, 1965 (Proceedingsof the 
Seminar on Sea, Salt and Plants, Ivt, Central Salt and 
Marine Chemicals Research Institute, Bhavnagar, India 
December20 23, 1965 Publ 1967 )

Proceedings of the Second National Symposium on 
Radioecology Ann Arbor, Michigan, May 15 17, 1967 

Proc Symp Mineral Nutr Rice Plant, 1964 (Symposium on 
the Mineral Nutrition of the Rice Plant,Proceedings,held 
Los Banos,Philippines,1964 Baltimore,publishedfor IRRI 
by JohnsHopkinsPress 1965, 494 pp) 

Qd Agr I (QueenviandAgriculturalJournal) 

Radioisotopes (Tokyo) 
Ranchi Univ J Agr Res (Ranchi University Journal of 

AgriculturalResearch)
Rast Resursy (Rastitel'iyeResursy) 

Rep Tohoku Br Crop Sci Soc Japan (Reports of the Tohoku 


Branch, Crop Science Society ofJapan) 

Res Bull Taiwan Fert Co (Research Bulletin of the Taiwan 


FertilizerCompany) 
Res Rpt Fukuoka Agr Exp Sta (Research Report of the 

FukuokaAgricu'tutalExperiment Station)
Rev Agr Sucr lie Maurice (PevueAgncoleetSucneredel'leMaurice) 
Race J (Rice Journal) 
Riso 

Sci Cult (Scienceand Culture) 
Shiga Kenritsu Tanki Daigaku Gakujutsu Zasshi (Scientific 

Reports of ShigaPrefecturalJuniorCollege)
Shikoku Nogyo no Shin Gijutsu 
Shikoku Nogyo Shikenjo tlokoku (Bulletin of the Shikoku 

AgriculturalExperiment Station)
Shizuoka Daigaku Nogakubu Kenkyu Hokoku (Bulletin of the 

Faculty ofAgncultu-e, Shizuoka University)
Soil Sci (Soil V,.ice) 
Soil Sci Plant Nutr [Soil Science and Plant Nutrition 

(Tokyo)] 

Soil Sci Soc Amer, Proc (Soil Science Society of America, 
Pr ceedings) 

Soils Fert (Sr is andFen lizers) 
Soils Fert 'i aiwan (Soils and Fertilizersin Taiwan)
Soul Taehakkyo Nonmunjip, Chayon Kwahak, Saerignongge

[Seoul University Journal,Biology and Agriculture Series 
(B)] 

Span (Span, Shell PublicHealth andAgriculturalNews) 
Stunta Sol (StuntaSolului) 
Surinaamse Landbouw 

Taiwan Agr Qiiart (Tatwan Agriculture Quarterly)
Tech Bull Cereal Diseases, Res Div (Techmical Bulletin of 

CerealDiseases,ResearchDiviston)
Tech Bull Taiwan Fert Co (Technical Bulleti' of the Taiwan 

FertilizerCompany, Ltd) 
Technology 
Tecnologia 
Tolioku Nogyo Kenkyu (Tohoku AgriculturalResearch)
Tohoku Nogyo Shikenjo Kenkyu Hokoku (Bulletin of the 

Tohoku NationalAgriculturalExperiment Station)
Tokai Kinki Nogyo Shikenjo Kenkyu Hokoku (Bulletinof the 
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SUBJECT INDEX
 

AKAGARE AMMONIUM SULFATE 

Akagare, 437 Ammonium carbonate, com phate, Nitric phosphate, see Ammonium ohosphate 
Akiochi disease, 461, 471, pared with ammonia (anhy Nitrogen solution, Resin Amm,-'tim phosphate, see 

472 drous), 186, ammonium coated ammonium sulfate, ,s rnonium phosphate 
Algae, 32, 155, 156, 228, bicarbonate, 186, amino Resin coated urea, Sulfur tare, Ammonium phos 

229, 275, 280, 316, 328, nium sulfate, 186 coated urea, Suspension phate sulfate, Ammonium 
500 Ammonium chloride, 144 fertilizer, Triammonium polyphosphate, Diammo-

Alkali metal phosphate, see compared with ammonia phosphate, Urea, Urea mum phosphate, Liquid 
Magnesium ammonium (anhydrous), 491, ammo ammonium phosphate, ammonium polyphosphate, 
phosphate nium hydroxide, 602, Urea formaldehyde Liquid fertilizer, Magne 

Aluminum phosphate, 44, 52, ammonium nitrate, 325, Ammonium fixation, 492 sium ammonium phos 
82, 128, 133, 509, 517, 602, ammonium phos Ammonium hydroxide, see phate, Monoammonium 
526, 535 phate, 325, ammonium also Ammonia (anhydrous), phosphate, Suspension fer 

Aluminum sulfate sulfate, 219, 298, 325, Aqua ammonia tilizer, Triammomum phos 
compared with ammonium 337, 491, 602, ammo compared with ammonium phate, Urea ammonium 

sulfate, 480 calcium sul mnum sulfate nitrate, 219, chloride, 602, ammo phosphate 
fate, 480, ferrous sulfate, 298, 325, 337, calcium nium nitrate, 602, ammo- compared with ammonium 
480, magnesium sulfate, ammonium nitrate, 219, nium sulfate, 602, potas chloride, 325, ammo 
480, potassium sulfate, calcium cyanamide, 325, sium nitrate, 602, urea, nmum nitrate, 325, ammo
480 337, calcium nitrate, 602, urea formaldehyde, nium polyphosphate, 

Aluminum toxicity 104, 298, potassium nitrate, 602 359, ammonium sulfate, 
505,517 518,531 298, 602 sodiuir nrate, Ammonium N, 36 61, 64, 311,325, ammonium sul 

Aluminum uptake, 517, 531 298, 325, urea, 219, 325, 73, 124, 142, 154, 195, fate nitrate, 325,calcium 
AM, see 2 Amino 4 chloro 6 337, 491, 602, urea 219 cyanamide, 325, nitric 

methyl pyrimidine formaldehyde, 602 Ammonium nitrate phosphate, 173, 311, 
Amides 35, 364, 602 method of application, compared with ammonium phosphate rock, 173, 
Ammonia (anhydrous) see effects on growth and chloride, 325, 602, sodium nitrate, 325, 

also Ammonium hydrox yield, 448 ammonium hydroxide, superphosphate, 173, tri 
ide, Aqua ammomi rate of application, effects 602, ammonium phos pie superphosphate, 173, 
compared with ammonium on growth and yield, 451 phate, 325, ammonium urca, 325 

bicarbonate, 186, ammo Ammonium fertilizers, see phosphate ulfate, 184, Ammonium phosphate 
nium carbonate 186, specific sources Ammonia ammonium sulfate, 134, nitrate, compared with 
ammonium chloride, (anhydrous), Ammoniated 184, 325, 419, 463, 564, ammonium sulfate, 177, 
491, ammonium sulfate, coal Ammonium bicarbon 577, 597 602, ammo urea 177 
118, 186, 491, aqua it., Ammonium carbonate, nium sulfate nitrate, 325, Ammonium phosphate sul 
ammonia, 117, sodium Ammonium chloride, calcium cyanamide, 325, fate, compared with ammo
nitrate, 65, urea, 491 Ammonium hydroxide, calcium nitrate, 195, nium nitrate, 184, amimo 

depth of application, Ammonium nitrate, 614, nitric phosphate nium sulfate, 184, nitric 
effects on giowth and Ammonium nitrohumate, 184, potassium nitrate, p h os p h a t e , 1 8 4, 
yield, 61 65 Ammonium phosphate, 602, sodium nitrate, 134, superphosphate, 184 

rate ot application, effects Ammonium phosphate 325,463, 564, 597,614, Ammonium polyphosphate, 
on growth and yield, 77 nitrate, Ainrionium phos urea, 134, 195, 325, 463, see also Liquid ammonium 

time of applation, effects phate sulfate, Ammonium 564, 577, 597, 602,614, polyphosphate 
on growth and yield, 77 polyphosphate, Ammo urea formaldehyde, 602 compared with ammonium 

Ammoniated coal, 426 nium sulfate Ammonium depth of application, phosphate 359, liquid 
compared with ammomnium sulfate nitrate Aqua effects on nutrient up ammonium poly 

sulfate, 172, oil cake ammonia, Asphalt coated take, 94, 190 phosphate, 49, 55, nitric 
172 ammonium sulfate, Asphalt frequency of application, phosphate, 55, super 

Ammonium bicarbonate coated urea, Calcium effects on growth and phosphate, 40 suspen 
compared with ammonia ammonium nitrate, Diam yield, 253 sion fertihbt, 55, urea 

(anhydrous), '86, amino monium phosphate, Guanyl rate of application, effects ammomut, phosphate, 
mnum carbonate, 186, urea, lsobutyl diurea Liq on growth and yield, 253 55 
ammonium sulfate, 186 uid ammonium polyphos time of application effects Ammonium sulfaie 

method of application, phate Liquid fer',lizer, on growth and yield, compared with alumium 
effects on growth and Magnesium ammonium 253,463 sulfate, 480, ammonia 
yield, 187 chloride, Magnesium Ammonium nitrohumate, (anhydrous), 118, 186, 

rate of application, effects ammonium phosphate, 447 491, ammoniated coal, 
on growth and yield, 187 Monoammonium phos Ammonium orthophosphate, 172, ammonium bicar 
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AMMONIUM SULFATE 

bonate, 186, ammonium 
carbonate, 186, ammo 
nium chloride, 219, 298, 
325, 337, 491, 602, 
ammonium hydroxide, 
602, ammonium nitrate, 
134, 184, 325, 419,463, 
564, 577, 597, 602, 
ammonium phosphate, 
311 325, ammonium 
phosphate nitrate, 177, 
ammonium phosphate 
sulfate, 184, ammonium 
sulfate nitrate, 154, 219, 
298, 323, 325, 337, cal 
cium ammonium nitrate, 
154, 159, 160, 219,269, 
318, calcium cyanamide, 
325, 337, 550, 589, cal 
eium nitrate, 161, 298, 
607, calcium sulfate, 
480, EAP 3032, 43, EAP 
3033, 43, farmyard 
manure, 282, ferrous sul 
fate, 480, liquid ammc 
nium polyphosphate, 55, 
magnesium sulfate, 480, 
nitric phosphate, 184, 
311, potassium nitrate, 
298, 602, 607, potassium 
sulfate, 480, resin coated 
ammonium sulfate, 45, 
resin coated urea, 45, 
sodium nitrate, 65, 134, 
163, 215, 298, 325,463, 
564, 597, sulfur coated 
urea, 86, 87, urep 45, 
48, 86, 87, 134, 137, 
152, 154, 159, 160, 161, 
177, 202, 203, 208,209, 
219, 224, 225, 269, 323, 
325, 337, 463, 91 ,492, 
546, 554, 564, 577, 589, 
597, 602, 607, urea 
formaldehyde, 602 

depth of application, 
effects on growth and 
yield, 45, 61, 65, 174, 
511, 561, effects on 
nutrient uptake, 6, 94, 
136, 511,570 

effect on algae, 316 
effect on blast, 31 
efficiency, 89, 90, 142, 

166, 174, 254, 264,492, 
570 

frequency of application, 
effects on efficiency, 
254, effects on growth 

and yield, 21, 41, 158, 
171,174,290 

method of application, 
effects on efficiency, 
492, effects on growth 
and yield, 561 

rate of application, effects 
on growth and yield, 20, 
23, 30, 53, 63, 70, 90, 
102, 103, 150, 158, 178, 
215, 225, 247, 263, 269, 
276, 334, 381, 451, 583, 
586, effects on nutrient 
uptake, 15, 225, 228, 
247, 583, effects on 
plant composition, 583, 
60Z, 607, effects on soil 
composition, 219, 508 

time of application, effects 
on efficiency, 254, 
effects on growth and 
yield, 21, 27, 34, 38, 53, 
90, 178, 392, 422 

Ammonium sulfate nitrate, 
compared with ammonium 
choride, 219, 298, 325, 
337, ammonium nitrate, 
325, ammonium phos 
phate, 325, ammonium sul 
fate, 154, 219, 298, 323, 
325, 337, calcium ammo 
nium nitrate, 154, 219, 
283, calcium cyanamide, 
325, 337, calcium nitrate, 
.)8, potassium nitrate, 
298, sodium nitrate, 298, 
325, urea, 154, 219, 283, 
323,325,337 

Ammonidm uptake, affected 
by sodium, 582 

Ammonium vs nitrate, 42, 
219, 273, 364, 419, 423, 
454, 564, 572, 589, 603, 
607 

Anbam, 413 
Anhydrous ammonia, see 

Ammonia (anhydrous) 
Aqua ammonia, see also 

Ammonia (anhydrous), 
Ammonium hydroxide 
compared with ammonia 

(a nhydrous), 117, 
sodium nitrate, 65 

depth of application, 
effects on growth and 
yield, 61, 65 

Aqueous ammonia, see Aqua 
ammonia 

Asphalt coated ammonium 

sulfate, 39,511 
Asphalt coated urea, 511 
Basic slag, see Calcium silicate 

slag, Thomas slag 
Biuret, 491, 590 
Blast, 31,80, 307 
Bone meal, compared with 

superphosphate, 126, 142, 
triammonium phosphate, 
126 

Borax, 222 
Boron fertilizer, see also spe 

cific sources Borax 
Boron fertilizer, 615 
Boron toxicity, 506 
Boron uptake, 15,22 
Bromine uptake, 588 
Bronzing, 281, 300,424,516 
Calcined phosphate 

compared with fused phos 
phate, 185, multiphos 
phate, 185, superphos 
phate, 185 

rate of application, effects 
on growth and yield, 183 

Calcium, see also Lime 
Calcium ammonium nitrate 

compared with ammonium 
sulfate, 154, 159, 160, 
269, 283, 318, ammo-
nium sulfate nitrate, 154, 
chlorocholine chloride, 
179, urea, 154, 159,160, 
269 283 

depth of application, 
effects on growth and 
yield, 174 

efficiency, 174 
frequency of application, 

effects on growth and 
yield, 154, 174 

rate of application, effects 
on growth and yield, 269 

time of application, effects 
on efficiency, 168, 
effects on growth and 
yield, 168 

Calcium chlorate, 524 
Calcium cyanamide, com 

pared with ammonium 
chloride, 325, 337, amino 
nium nitrte, 325, ammo 
nium pl osphate, 325, 
ammonium sulfate, 325, 
337, 550, 589, ammonium 
sulfate nitrate, 325, 337, 
sodium nitrate, 325, urea, 
325,337,589 

Calcium fertilizer, see also 

CALCIUM UPTAKE 

specific sources Bone 
meal, Calcium ammonium 
nitrate, Calcium cyanam 
ide, Calcium magnesium 
silicate, Calcium nitrate, 
Cal.,um oxide, Calcium 
phosphate, Calcium silicate 
slag, Calcium sulfate, Con 
centrated superphosphate, 
Dicalcium phosphate, 
Gypsum, Lime Monocal 
cium phosphate Nitric 
phosphate, Sulfur coated 
concentrated superphos 
phate, Superphosphate, Tn 
ple superphosphate 
rate of applic-tion effects 

on growth and yield, 
241, 472, effects on 
nutrient uptake, 326 

Calcium magnesium silicate, 
compared with sodium silt 
cate, 279 

Calcium nitrate, 524 
compared with ammonium 

chloride, 298, ammo 
nium nitrate, 195, 614, 
ammonium sulfate, 161, 
298, 607, ammonium sul 
fate nitrate, 298, potas 
sium nitrate, 298, 607, 
sodium nitrate, 298, 614, 
urea, 161, 195, 607, 614 

Calcium oxide, 533 
Calcium phosphate, see also 

Bone meal, Concentrated 
superphosphate, Dicalcium 
phosphate, Monocalcium 
phosphate, Nitric phos 
pliate, Sulfur coated con 
centrated superphosphate, 
Superphosphate, Triple 
superphosphate 
52, 133, 509, 526, 535, 
536 

Calcium silicate slag, 155, 
251,471,472,625 
compared with phosphate 

rock, 33, super 
phosphate, 33 

economics, 28 
Calcium sulfate, compared 

with aluminum sulfate, 
480, ammonium sulfate, 
480, ferrous sulfate, 480, 
magnesium sulfate, 480, 
potassium sulfate, 480, 

Calcium uptake, affected by 
ammonium nitrophosphate, 
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CALCIUM UPTAKE 

447, calcium, 375, iron, 
200, magnesiuri, 544, 
nitrogen, 15, 22, 160, 232, 
phosphorus, 15, 22, 272, 
silicon, 481, soil moisture, 
49, 429, 430, 431, stage of 
growth, 258, 598, zinc, 
200,301 

Cation exchange capacity, 
affected by nitrogen, 13 

CCC, see Chlorocholine chlo 
ride, Cycocel 

Cesium uptake, 593 
Chelates, see Copper chelate, 

Ethylenediammnetetraacetic 
acid, Iron chelate, Manga 
nese chelate, Nitrilotuiace 
tic acid, Zinc chelate 

Chlorocholine chloride, 179 
Chlorosis, 69 91, 123, 316, 

506,53b 
Coal fertilizer, see Ammoni 

ated coal 
Coated nitrogen, 384, 510 
Coated NPK, compared with 

uncoated NPK, 226 
Cobalt toxicity 355 
Compost, 219, 335 362, 

465,565 
Con.entrateu superphos 

phate, see also Sulfur 
coated concentrated super 
phosphate, Superphos 
phate, Triple superphos 
phate 
81 

Condensed phosphate, see 
Ammonium polyphcsphate 

Controlled release fertilizer, 
see Asphalt coated amnio-
mum sulfate, Amhalt 
coated urea, Coated nitro 
gen, Coated NPK, EAP 
3032, EAP 3033, Guanyl 
urea, Isobutyl diurea, Mag 
nesium ammonium phos 
phate Melamine, Resin 
coated ammonium sulfate, 
Resin coated urea, Sulfur 
coated concentrated super 
phosphate, Sulfur coated 
urea, Urea formaldehyde 

Copper chelate, 267 
Copper fertilizer, see also 

specific sources Copper 
chelate, Copper sulfate 
71,261,615 

Copper sulfate, 100, 222 
Copper toxicity, 355 

90 

Copper uptake, 15, 22, 49, 
161,360 

Cortical diintegration, 383 
Cycocel, 180 
DDA, see Dicyandiamide 
Deficiency symptoms, boron, 

506, calcium, 167, 376, 
433, iron, 69, manganese, 
519, nitrogen, 167, 239, 
phosphorus, 167, potas 
sium, 167 

Denitrification, 23, 64, 89, 
90,94 118,491,561,564, 
570 

Diammonium phosphate, 144 
Dicalcium phosphate 

compared with superphos 
phate, 283 

rate ot application, effects 
on growth and yield, 81, 
82, effects on nutrient 
uptake, 81 

Dicyandiamide, 381, 413, 
414, 590 

Double cropping, see Multiple 
cropping oEAP 3032, 43 

EAP 3033, 43 
Echinochloa, 121 
Economics of fertilizer use, 4, 

28, 126, 182, 196, 262, 
277, 282, 294, 299, 306, 
333, 485, 491, 502, 560, 
569,618 

EDTA, see Ethylenediamine 
tetraacetic acid 

Ethylenediammetetraacetic 
acid, 387 

Farmyard manure, 281, 282, 
565,589 
compared with ammonium 

sulfate, 282, green 
manure, 478, superphos 
phate, 126 

FeEDTA, see Iron chelate 
Ferric chloride, 358, 436 
Ferric citrate, 69, 297, 358 

436 
Ferric oxide, 505, 609 
Ferric sulfate, 69 
Ferrous oxide, 609 
Ferrous sulfate, 197, 442, 

538 
compared with aluminum 

sulfa~e, 480, ammonium 
sulfate, 480, calcium sul 
fate, 480, magnesium sul 
fate, 480, potassium sul 
fate, 480 

Fertlrrigation, 405,452 

Fluid fertilizer, see Liquid 
fertilizer 

Foliar application, boron, 
222, 57, copper, 222, 
267, iron, 200, 267, 297, 
manganese, 14, 222, 267, 
278, molybdenum, 267, 
nitrogen, 182, 187, 218, 
229, 275, 281, 285, 324, 
329, 464, 540, 541, phos 
phorus, 540, 541, zinc, 
197, 200, 205, 238, 267, 
278,301 

Fritted trace elements, 100 
FTE, see Fritted trace ele 

ments 
Fused phosphate 

compared with calcined 
phosphate, 185, calcium 
silicate slag, 251, multi 
phosphate, 185, paper 
mill sludge, 251, super 
phosphate, 185,251,447 

rate of application, effects 
on growth and yield, 
183,472 

GA, see Gibberellic acid 
Gall fly 199 
General fertilizer recommen 

dations, Brazil, 97,99,102, 
103, Ceylon, 138, 141, 
China, 146, Colombia, 108, 
France, 579, India, 164, 
221, 294, 624, Indonesia, 
339, Korea, 465, Louisiana, 
50, Madagascar, 4, 5, 8, 
Mexico, 42, New South 
Wales, 119, Pakistan, 474, 
482, Panama, 11l, Philip 
pines, 501, 502, Senegal, 
26, Surinam, 115, swamp-
land soils, 5, Taiwan, 534, 
548, 624, Texas, 54, Viet 
nam, 569 

Gibberellic acid, 540 
Grain/straw ratio, 18, 186, 

241, 326, 355, 399, 400, 
448,497 

Green manure, 118, 221, 
261, 269, 315, 478, 491, 
525,565,589 
compared with superphos 

phate, 260 
Growth regulators, see Chlo 

rocholine chloride, 
Cycocel, Gibberellic acid, 
Indoleacetic acid, Naphtha 
lenepcclic, acid, 2,4 Dichlo 
rophenoxyacetic acid 

KUTTIPACHAL DISEASE 

Guanyl urea, 382 
Gypsum, 69 
ladda disease, 523 

Hideri Aodachi disorder, see 
Straight head 

High yielding varieties, 8, 12, 
76, 111, 116, 165, 170, 
176, 180, 194, 196, 201, 
206, 214, 215, 216, 217, 
218, 219, 220, 229, 239, 
240, 258, 270, 288, 294, 
295, 299, 309, 324, 338, 
456, 485, 488, 489, 490, 
494,504,547,555,620 

IAA, see Indoleacetic acid 
IBDU, see lsobutyl diurea 
Indoleacetic acid, 104, 305, 

540 
Internode elongati,-r 59, 60, 

63,85,253 
Iron, as replacement for 

iluminum 104 
Iror, chelate, 267, 297, 358, 

43, 
Iron chlorosis, 91, 358 
Iron fertilizer, see also spe 

cific sources Ferric chlo 
ride, Ferric citrate Ferric 
oxide, Ferric sulfate, Fer 
rous oxide, Ferrous sulfate, 
Iron chelate, Iron phos 
phate, Iron slag, Iron tai 
trate 49, 57, 69, 71, 84, 
477 

Iron phosphate, 44, 52, 82, 
128, 133, 509, 526, 535, 
571,586 

Iron reduction, 64, 69, 131, 
362,571 

Iron slag, 441 
Iron tartrate, 297 
Iron toxicity, 123, 142, 281, 

319, 440, 442, 443, 471, 
505,516,518,538 

Iron uptake, affected by 
bicarbonate, 69, calcium, 
544, calcium silicate slag, 
471, copper, 360, iron, 69, 
84, lime, 518, magnesium, 
544, manganese, 83, 360, 
443, 476, 477, phosphorus, 
518, potassium, 440, sili 
con, 470, 481, soil mois 
ture, 49, 538, sod temper 
ature, 538, stage ofgrowth, 
258, 477, vulfur, 442 

Iso'utyl diurea, 118, 144 
Khaira disease, 238, 523 
K,*tipachal disease, 319 



LEACHING LOSSES 

Leaching losses, calcium, 546, 
magnesium, 546, nitrogen, 
23, 28, 89, 303, 397, 444, 
546, 564, phosphorus, 546, 
potassium, 9, 546, 604 

Leaf analys s, 35, 107, 506, 
573 

Lime, 51, 62, 82, 100, 110, 
131, 163, 169, 219, 228, 
251, 280, 281, 316, 352, 
407, 461, 505, 518, 532, 
533,565,584 

Liquid ammonium polyphos 
phate, compared with 
ammonium polyphosphate, 
49, 55, ammonium sulfate, 
55 nitric phosphate, 55, 
superphosphate, 49, 55, 
suspension fertilizer, 55, 
urea ammonium phosphate, 
55 

Liquid fcalizer, see also 
Ammonia (anhydrous), 
Ammonium hydroxide, 
Aqua ammonia, Foliar 
application, Liquid ammo 
nium polyphosphate, Nitro 
gen solution, Suspension 
fertilizer 
398,405,452 

Lodging, 12, 70, 74, 75, 76, 
80,85, 105, 123,230 247, 

395, 451, 494, 503, 528, 
529,583 


Magnesium ammonium chlo 
ride, compared .vith mag 
nesium ammonium phos 
phate, 411 

Magnesium ammonium phos 
phate, compared with mag 
nesium ammonium chlo 
ride, 411 

Magnesium carbonate, 237 
Magnesium deficiency, 374 
Magnesium fertilizer, see also 

specific sources Calcium 
magnesium silicate, Lime, 
Magnesium ammonium 
chloride, Magnesium 
ammonium phosphate 
Magnesium arbonate, Mag 
nesium hydroxide, Magnesi 
um oxide, Magnesium sili 
cate, Magnesium sulfate 
237,241,326,472,615 

Magnesium hydroxide, 419 
Magnesium oxide, 237,533 
Magnesium silicate, 237,319 
Magnesium sulfate, 237 

Magnesium uptake, affected 
by calcium, 544, nitrogen, 
22, 232, phosphorus, 15, 
silicon, 481, soil moisture, 
17, 49, 429, 430, 431, 
stage of growth, 258, 598 

oManeb, 413 
Manganese chelate, 2,57 
Manganese deficiency, 374 
Manganese fertilizer, see also 

specific sources Manganese 
chelate, Manganese oxide, 
Manganese sulfate 
14, 49,321,357,375,472, 
477 

Manganese oxide, 505, 506, 
507,524 

Manganese reduction, 64, 69, 
362 

Manganese sulfate, 163, 197, 
221,261,278,300 

Manganese toxicity, 142, 
281,300,355,375,443 

Manganese uptake, affected 
by calcium silicate slag, 
471, iron, 69, 443, 476, 
manganese, 49, 83, 519, 
605, nitrogen, 22, 161, 
519, phosphorus, 15, 161, 
silicon, 470, 481, soil mois 
ture, 17, 22, 49, 145, 429, 
430, 431, 444, 538, 594, 
soil temperature, 373, 538, 
stage of growth, 258, 595, 
variety, 594, zinc, 375 

Manure, see Farmyard 
manure, Green manure, 
Rice straw manure 

Melamme, 590 
Metal ammonium phosphate, 

see Magnesium ammonium 
phosphate 

Micronutrient fertilizer, see 
also specific micronutri 
ents boron, copper, iron, 
manganese, molybdenum, 
zinc 
316 

Mmoi elements, see Micro 
nutrients 

Molybdenum fertilizer, see 
also specific sources 
Sodium molybdate 
267,615 

Molybdenum uptake, 15, 22, 
272 

Monoammonium phosphate, 
473 
Monocalcium phosphate, rate 

of application, effects on 
growth and yield, 30, 52 

Multiphosphate 
compared with calcined 

phosphate, 185, fused 
phosphate, 185, super 
phosphate, 185 

rate of application, effects 
on growth and yield, 183 

Multiple cropping, 8,26, 116, 
198, 202, 206, 313, 338, 
363,494, 620 

NAA, see Naphthaleneacetic 
acid 

Naphthaleneacetic acid, 304, 
305,540 

Nickel toxicity, 355 
Nitrate fertilizer, see also 

Ammonium nitrate, 
Ammonium phosphate 
nitrate, Ammonium sulfate 
nitrate, Calcium amino 
nium nitrate, Calcium 
nitrate, Nitric phosphate, 
Nitrogen solution, Potas 
slum nitrate, Sodium 
nitrate 
64,219,390,393 

Nitric phosphate, compared 
with ammonium nitrate, 
184, am,, )nium phos 
phate, 173, 311, amrmo-
nium phosphate nitrate, 
177, ammonium phosphate 
sulfate, 184, ammonium 
polyphospha'e 55, ammo 
nium sulfate, 184, 311, 
liquid ammonium poly 
phosphate, 55, phosphate 
rock, 173, 177, superphos 
phate, 173, 177, 184, sus 
pension fertilizer, 55 triple 
siiperphosphate, 173, urea 
ammonium phosphate, 55, 
57 

Nitrification inhibitors, see 
Anbam, Dicyandiamide, 
Maneb, Pent achloro 
phenolate urea, 2 Amino 
4 chloro 6 methyl pyri 
midine, 2 Chloro 6 
(trichloromethyl)pyridine, 
2,5 Dichlorophenol isothio 
cyanate, 2 Methyl 4 amino 
6(trichloromethyl)triazine 

Nitrification losses, see Deni 
trification, Volatilizition 
losses 

Nitrilotriacetic acid, 387 

NITROGEN FERTILIZER 

Nitrogen fertilizer, se- also 
specifiL sources Ammo 
nium fertilizer, Calcium 
cyanamide, Coated nitro 
gen, Coated NPK, Mela 
mine, Nitrate fertilizer, NK 
fertilizer, NP fertilizer NPK 
fertilizer, Nitrohumic acid 
depth of application, 

effects on growth and 
yield, 48, 61, 65, 175, 
195, 239, 313, 620, 
nutrient uptake, 219, 
510,511 

efficiency, 338, 453, 460, 
511 

frequency of application, 
effects on growth and 
yield, 25, 29, 42, 46,48, 
55, 57, 76, 80, 85, 152, 
175, 182, 194, 195,202, 
208, 209,236,253,308, 
313, 317, 322, 323,324, 
400, 413, 530, effects on 
nutrient uptake, 10, 219 

method of application, 
effects on growth and 
yield, 293,396,428 

rate of application, effects 
on blast, 307, effects on 
growth and yield, 74, 80, 
101, 116, 122, 165, 176, 
192, 201, 223,224,227, 
230, 239, 240, 242,245, 
246, 249, 252, 259, 282, 
293, 299, 306, 309,327, 
333, 344, 348, 383,399, 
418, 486, 488, 494 497, 
512, 514, 515, 522,534, 
548, 551, 555, 556,581, 
.31, effects on milling 
quality, 503, effects on 
nutrient uptake, 22 35, 
231, 246, 259, 510,601, 
effects on plant compos 
tion, 210, 211,231 456, 
503, 520, 601, efffcts on 
soilN forms, 124, effects 
on stem borer attack, 
327, effects on water 
requirement, 286 

time of application, effects 
on growth and yield, 54, 
57 59 60, 74, 75, 85, 
87, 92 93, 101, 134, 
146, 152, 202 216, 284, 
308, 394, 395 397, 408, 
412, 438, 453, 457, 552, 
620, effects on nutrient 
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NITROGEN FERTILIZER 

uptake, 134, 135, 219, 
394, effects on plant 
composition, 420 

Nitrogen fixation, 500 
Nitrogen losses see Denitri 

fication, Leaching losses, 
Oxidation reduction, Vola 
tilization losses 

Nitrogen solution 
compared with urea, 88 
rate of application, effects 

on growth and yield, 83, 
effects on nutrient up 
take, 510 

time of application, effects 
on growth and yield, 403 

Nitrogen uptake, affected by 
calcium, 73, 544, iron, 200 
magnesium, 544, molybde 
num, 459, nitrogen, depth 
of application, 6, 48, 597, 
frequency of application, 
10, 413, rate of applica 
tion, 15, 22 35, 559, 583, 
source, 43, 48, 160, 298, 
546, time of application, 
77, 412, 460, 552, 559, 
NPK, depth of application, 
7, phosphoius 271, silLon 
189, 417 462, 481, ammo 
mum rutrohumate, 447, 
sodium, 582, soil moisture, 
2, 22, 189 292, 429, 430, 
431, 444, 459, stage of 
growth, 223, 258, 450, 
497, 580, 581, 583, 598, 
variety, 77, 469, 547, z nc, 
200,459 

Nitrophosphate, see Nitiic 
phosphate 

NK fertilizer, see Potassium 
nitrate 

Nodal blast, see Blast 
Normal superphosphate, see 

Superphosphate 

NP fertilizer, 537 


depth of application, 
effects on growth and 
yield, 596 

method of application, 
effects on nutrient up 
take, 190 

rate of applicatior, effects 
on growth and yield, 12, 
40, 198, 225, 248, 266, 
276, 484, effects on 
nutrient uptake, 225 

NPK fertilizer, 132, 144, 482, 
537 


92 

compared with coated 
NPK, 226 

depth of application, 
effects on growth and 
yield, 7, effects on nutri 
ent uptake, 7 

frequency of application, 
effects on growth and 
yield, 529 

method of application, 
effects on growth and 
yield, 7, 58, 144, effects 
on nutrient uptake, 7 

rate of application, effects 
on growth and yield, 
243,244,270,295,310, 

332, 451, 484, 496, 527 

time of application, effects 
on growth and yield, 3, 
16, 528, 606, effects on 
nutrient uptake, 606, 
effects on plant composi 
tion, 606 

Nitrohumic acid, 426 
N Serve, see 2 Chloro 

6(trichloromethyl) pyrimi 
dine 

NTA, see Nitrilotriacetic acid 
Nutrient deficiency symp 

toms, see Deficiency 
symptoms 

Nutrient requirements 
calcium, 96,483 
magnesium, 96,483 
nitrogen, 96,206,483,625 
phosphorus, 96, 206, 483, 

625 
potassium, 96, 206, 483, 

625 
sulfur, 483 

Nutrient utilization 
nitrogen, 13, 23, 79, 89, 

90, 94, 154, 16'; 189, 
223, 229, 254,338,341, 
475,618 

phosphorus, 13, 189, 255, 
256, 271, 287, 335, 341 

potassium, 255, 287 
soil moisture effects, 37, 

189 

Oil cake, compared with 

ammoniated coal, 172 
Ordinary superphosphate, see 

Superphosphate 
Organic fertilizer, 118 
Oxidation-reduction, 23,28, 

64, 69, 94, 123, 142, 362, 
382, 407, 506, 523, 524, 
S37, 538, 571, 578, 609, 

610 
Paper mill sludge, see Sludge 
Partial production efficiency, 

255 
PCP, see Pentachlorophenol 
Pentachlorophenolate-urea, 

compared with urea, 553 
Pentachlorophenol, 438,448, 

550 
Phosphate, see also Phospho 

rus 
Phosphate rock, 566 

compared with ammonium 
phosphate, 173, ammo-
nium phosphate nitrate, 
177, calcium silicate slag, 
33, nitric phosphate, 
173, 177, superphos 
phate, 33, 126, 142, 173, 
177, 495, triple super 
phosphate, 173, urea 
ammonium phosphate, 
495 


partially acidulated, 52 
Phosphorite, 608 
Phosphorus fertilizer see also 

specific sources A ,mium 
phosphate, Ammonium 
phosphate, Calcined phos 
phate, Calcium phosphate, 
Coated NPK, Fused phos 
phate, Iron phosphate, Mul 
tiphosphate, NP fertilizer, 
NPK fertilizer, Phosphate 
rock, Phosphorite, Potas 
sium phosphate, Reno 
phosphate, Saphos phos 
phate, Urea ammonium 
phosphate 
citrate insoluble sources, 

effects on growth and 
yield, 173, effects on 
nutrient uptake, 173 

citrate soluble sources, 
effects on growth and 
yield, 173, 354, .#iects 
on nutrient uptake, 173 

efficiency, 493, 576 
frequency of application, 

effects on growth and 
yield, 47, 55, 151 

method of application, 
effects on distribution in 
soil, 452, effects on 
growth and yield, 58,70, 
571, effects on nutrient 
uptake, 130,475,571 

rate of application, effects 
on graintostraw ratio, 

POTASSIUM CHLORIDE 

18, effects on growth and 
yield, 18, 204, 223, 227, 
247, 282, 383, 486, 512, 
601, effects on micro 
nutrient availability, 71, 
effects on nutrient up 
take, 22, 247, 601, 
effects on plant composi 
tion, 601, effects on 
water requirement, 286 

time of apphcation, effects
 
on growth and yield, 67, 
168, 287, 475, 562, 
effects on nutrient up 
take, 168 

water soluble sources, 
effects on growth and 
yield, 82, 173, 354, 
effects on nutrient up 
take, 173
 

Phosphorus fixation, 452, 
536,562,582
 

Phosphorus transport energy, 
235
 

Phosphorus uptake, affected 
by aluminum, 407, ammo 

n ummnitrohumate, 447, 
cal(.ium silicate slag, 471, 
chlorine 5;82, compost, 
335, growth regulators, 
540, iron, 200, 407 476, 
manganese, 476, molybde 
num 271, nitrogen, 6, 22, 
160, 189, 232, 298, 460 
475, 493, 585, 597, NPK, 
7, phosphorus, 15, 22 81, 
168, 257, 271, 359, 475, 
559, 562, 574, 575, silicon, 
189, 417, 470, 481, 
sodium, 582, soil moisture, 
2, 49, 189, 429 430, 431, 
444, 571, stage of growth, 
223, 258, 455, 581, 585, 
598, sulfur, 480, 496, 582, 
temperature, 588, variety, 
"7, 469, 547, zinc, 72,200, 
301
 

PK fertilizer, see Potassium 
phosphate 

Polyphosphate, see Ammo 
mnum polyphosphate, Liq 
uid ammonium polyphos 
phate, Suspension fertilizer 

Potash, see Potassium 
Potassium
 

in irrigation water, 143
 
in straw, 9
 

Potassium chloride, 77, 102, 
103,138
 



POTASSIUM CHLORIDE 

compared with potassium 
sulfate, 604, sylvinite, 
604 

Potassium fertilizer see also 
specific sources NK fertil 
izer, NPK fertilizer, Potas 
slum chloride, Potassium 
nitrate, Potassium phos 
phate, Potassium silicate, 
Potassium sulfate, Sylvinite 
efficiency, 207, 521 
frequency of application, 

effects on growth and 
yield, 181, 191, 262, 
302,542,543 604 

rate of application, effects 
on gall Py incidence, 
199, effects on growth 
and yield, 105, 170, 207, 
220, 230 486, 504,512, 
551, 601, effects on 
nutrient uptake, 504, 
601, effects on plant 
composition, 210, 211, 
231,601 

time of application, effects 
on gioN th and yield, 
109,287 551 

Potassium fixation, 207 
Potaszium nitrate, compared 

with ammonium chloride, 
298, 602, ammonium 
hydroxide, 602, ammo 
mum nitrate, 602, ammo 
nium sulfate, 298, 602, 
607, ammonium sulfate 
nitrate, 298, calci arn 
nitrate, 298, 607, sodium 
nitrate, 298, urea, 602, 
607, urea formaldehyde, 
602 

Potassium phosphate, 304, 
305,537 

Potassium silicate, 472 
Potassium sulfate, 

compared with aluminum 
suifate, 480, ammonium 
sulfate, 480, calcium sul 
fate, 480, ferrous sulfate, 
480, magnesium sulfat, 
480, potassium chloride, 
604, sylvinite, 604 

frequency of application, 
effects on growth and 
yield, 171 

rate of application, effects 
on blast, 31, effects on 
growth and yield, 20 

Potassium uptake, affected 

by ammonium nitrophos 
phate, 447, calcium, 504, 
544, cesium, 593, magne 
slum, 544, nitrogen, 22, 
160, 232, 583, pH, 587, 
phosphorus, 15, potassium, 
44b, 504, saline water, 467, 
silicon, 417, 481, soil mois 
ture, 2, 22, 49, 429, 430, 
431, 437, 444, stage of 
growth, 258, 581, 598, 
temperature, 587, variety, 
77,469,547 

Press mud, see Sugar mill 
waste 

Rabbing, 280 
Redox, see Oxidation 

reduction 
Renophosphate, 115 
Residual fertilizer 

nitrogen, 48, 90 
phosphorus, 34, 151, 562, 

599 
potassium, 207 

Resin coated ammonium sul 
fate, 45 

Resin coated urea, 45 
Rice straw manure, 9, 36 
Ro k phosphate, see Phos 

phate Rock 
Root/top ratio, 84, 263, 581 
Rubidium uptake, 455, 587, 

588 
Saphos phosphate, 138 
Secondary nutrients, see Cal 

cium, Magnesium, Sulfur 
Seed soaking, 263 
Sewage sludge, see Sludge 
Shifting cultivation 473 
Silica, 140, 270 
Silicon feraiizer, see also 

specifc ,ourimes Calcium 
magnesium silicate, Cal 
cium silicate slag, Magne 
sium silLate, Potassium sili 
cate, Silica, Sodium silicate, 
Thomas slag 
142, 189, 241, 417, 462, 
522 

Silicon uptake, affected by 
aerobic respiration, 441, 
nitrogen, 232, potassium, 
232, silicon, 470, 471, 481, 
soil moisture, 129, 430, 
431, 444, variety, 140,469 

Simazine, 87 
Slag, see Calcium silicate slag, 

Iron slag, Thomas slag 
Slow release fertilizer, see 

Controlled release fertilizer 
Sludge, see also Compost, 

Sugar mill waste 
251 

Sodium chloride, 521 
Sodium molybdate, 228, 280 
Sodium nitrate 

compared with ammonia 
(anhydrous), 65, ammo 
mum chloride 298, 325, 
ammonium nitrate, 134, 
325, 463, 564, 597,614 
ammonium phosphate 
325, ammonium sulfate, 
65, 134, 163, 215, 298, 
325, 463, 564, 597, 
ammonium sulfate 
nitratL., 298, 325, aqua 
ammonia, 65 Lalcium 
cyanamide, 325, calium 
nitrate, 298, 614 potas 
sium nitrate, 298, urea, 
65, 134, 325, 463, 564, 
597,614 

depth of application 
effects on growth and 
yield, 65 

Sodium silicate, compared 
with calcium magnesium 
silicate, 279 

Sodium uptake, affected by 
nitrogen, 15, 22, phospho 
rus, 15, 22, soil moisture, 
22 

Soil aluminum, 104, 291, 
424,518 

Soil boron, 506 
Soil calcium, 73, 219, 424, 

504, 532, 533, 544,584 
Soil copper, 161 162 
Soil iron, 64 69, 104, 197, 

291, 321, 340, 379, 387, 
407, 491, 504 518, 537, 
578,608 

Soil magnesium, 219,533 
Soil manganese, 64, 69, 161, 

162, 197 291, 300, 321, 
340,373 379,387,518 

So I moisture, effect on 
growth and yield, 2, 18, 23, 
186, 189, 243, 244, 245, 
246, 429, 430 431, 462 
525, 571, 608, effect on 
manganese responses, 14 
300, effects on nutrient 
uptake, 2, 17 22, 169, 
l15, 189, 244, 245, 246, 
292, 429, 430, 431, 459, 
571, effects on phosphorus 

SULFUR FERTILIZER 

responses, 438, effects on 
plant composition, 520, 
effects on soil composition, 
611, effects on straight 
head, 351, 352 

Soil nitrogen 64 73, 78, 94, 
124, 157, 166, 169, 379, 
381, 492, 508, 584, 600, 
608 

Soil pH, 131, 142, 314 
Soil phosphous, 44, 52, 81, 

82 128, 129 133, 140, 
234, 251,-271, 314, 326, 
354 379, 480, 535, 536, 
571 576, 578, 600, 602, 
608,620 

Soil potassim, 9, 143, 207, 
314, 326, 379, 449, 504, 
602,604,620 

Soil silicon 379,441 
Soil sulfur 64, 315, 330, 

331 407 
Soil tests 

nitrogen 73, 78, 157,409 
phosphorus, 44, 106, 127, 

133, 139, 234, 251,354, 
509,526 

potassium, 188, 268 
sulfur, 330 

Soil zinc, 161, 162, 197,523 
Spacing of plants, 239, 240, 

248, 274, 284, 309, 378, 
398, 473, 497, 527, 528, 
529,545 

Straight head, 351,352 
Straw yield, 10, 20, 47, 70, 

101, 171, 177 183, 184, 
186, 187, 192, 198, 215, 
237, 241, 260, 279, 285, 
408, 414, 431, 461, 496, 
60 

Subsoiling, 378 
Suffocation disease, 507, 538 
Sugar mill waste, 479 
Sulfate reduction 64, 315 

319,362 
Sulfide toxicity, 123, 281, 

319,437,442,505 608 
Sulfur deficiency, 374 
Sulfur fertilizer, see aso spe 

cific sources Aluminum 
sulfate Ammonium phos 
pi 1te sulfate Ammonium 
sulhate Ammonium sulfate 
nitrate, Calcium sulfate, 
Copper sulfate, Ferric sul 
fate, rerrous sulfate, 
Gypsum, Magnesium sul 
fate, Maiig,-nese sulfate, 
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SULFUR FERTILIZER 

Potassium sulfate, Resin 
coated ammonium sulfate, 
Sulfur coated concentrated 
superphospi ate, Sulfur 
coated urea, Sulfuric acid, 
Superphosphate, Zinc sul 
fate 
71, 86, 311,315,319 

Sulfur oated concentrated 
superphosphate, 82 

Sulfur coated urea, compared 
with ammonium sulfate, 
86, 87, urea, 86, 87 

Sulfur uptake 315, 330, 471 
Sulfuric acid, 69 
Sunlight, 46 79,586 
Superpl'osphate, see also 

Concentrated superphos 
phate, Sulfur coated con 
centrated superphosphate, 
Triple superphospl.ate 
compared with ammonium 

phosphate, 173, ammo 
mum phosphate nitrate, 
177, ammonium poly 
phosphate, 49, bone 
meal, 126, calcined phos 
pliate, 185, calcium sili 
iate slag, 33, dicalcium 
phosphate, 283, farm 
yard manure, 126, fused 
phosphate, 185, 251, 
447, green manure, 260 
liquid ammonium poly 
phosphate, 49, 55, multi 
phosphate, 185, nitric 
phosphate, 173, 177, 
phosphate rock, 33, 126, 
142, 173, 77, 495, 
Thomas slag, 110 589, 
triammonium phosphate, 
126, triple superphos 
phate, 173, 589, urea 
ammonium phosphate, 
495 

depth of applh ation, 
eff,'Lts on nutrient up 
take, 136, 190 

efficiency, 335, 461, 571 
frequency of application, 

elfects on growth and 
yield, 171 

method of application, 
effects on growth and 
yield, 562 

rate of appl.ation, effects 
on blast, 31, effects on 
growth and yield, 70, 
102, 103, 183, 233,276, 

94 

334, effects on nutrient 
uptake, 15, 233 

time of application, effects 
on growth and yield, 21 

Suspension fertilizer, corn 
pared with ammonium 
polyphosphate, 55, liquid 
ammonium polyphosphate, 
55, nitric phosphate, 55 
urea ammonium phosphate, 
55 

Sylvinite, compared with 
potassium chloride, 604, 
potassium sulfate, 604 

Temperature, 72, 112, 122, 
391, 417, 538, 539, 584, 
588 

Thomas slag, 108, 110, 589 
Tillering, affected by algae, 

316, magnesium, 237, 
nitrogen, 3, 10, 16, 20, 
177, 193, 225, 230, 247, 
312, 316, 410, 460, 513, 
phosphorus, 3, 16, 18, 81, 
82, 177, 562, potassium, 3, 
16, 230, seeding depth, 19, 
silicon, 279, soil moisture, 
18 time of fertilizer appli 
cation, 606, variety, 217, 

zinc, 301 
Toxicity, see also specific 

causes Aluminum, Cobalt, 
Copper, Iron, Manganese, 
Nickel, Sulfide, Zinc 

Toxicity symptoms 
cobalt, 356, 358 
copper, 356, 358 
iron, 516 
manganese, 281, 300, 356, 

358,519 
nickel, 356 
zinc, 356 

Trace elements, 
nutrients 

see Micro 

TTiammonium phosphate, 
compared with bone meal, 
126, superphosphate 126 

Triple superphosphate, se 
also Concentrated super 
phosphate, Sulfur coated 
concentrated supeiphos 
phate, Superrhosphate 
compared with ammonium 
phosphate, 173, nitric 
phosphate, 173, phosphate 
rock, 173, superphosphate, 
173, 589, Thomas slag, 589 

2 	Amao 4 chloro 6 methyl 
pyrimidine, 66, 212, 213, 

215,264,265,414 
2 	Chloro.6(trichloromethyl) 

pyridine, 66, 212, 213, 
215,264, 265,414 

2,5 CPI, see 2,5 Dichloro 
phenyl isothiocyanate 

2,5 Dichlorophenyl isothio 
cyanate, 414 

2,4 D, see 2,4 Dichlorophe 
noxyacetic acid 

2,4 Dichlorophenoxyacetic 
acid, 540 

2, Methyl 4 amino 6(trichlo 
romethyl) triazine, 414 

Urea 
compared w th amnonia 

(anhyrous), 491, amino 
nium chloride, 219, 325, 
337, 491, 602, ammo 
mum hydroxide, 602, 
ammonium nitrate 134, 
195, 125 463, 564,577, 
597, 602, 614, ammo 
nium phosphate, 325, 
ammonium phLsphate 
nitrate, 177, ammoium 
sulfate, 45, 48, 86, 0'7, 
134, 137, 152, 154, 159, 
160, 161, 177, 202,203, 
208, 209, 219, 224,225, 
269, 323, 325, 337,463, 
491, 492, -46, 554,564, 
577, 589, 597, 602,607, 
ammonium sulfate 
nitrate, 154, 219, 283, 
323, 325, 337, calciumm 
ammonium nitrate, 154, 
159, 160, 219, 269,283, 
calcium cyanamide, 325, 
337, 589, calcium 
nitrate, 161, 195, 607 
614, nitrogen solutiop, 
88, pentachlorophenolate 
urea, 553, pctassium 
nitrate, 602, 607, resin 
coated ammonium sul 
fate, 45, resin coated 
urea, 45, sodium nitrate, 
65, 325, 463, 564, 597, 
614, sulfur coated urea, 
86, 87, urea formalde 
hyde, 602 

depth of application, 
effects on growth and 
yield, 45, 61, 5, 174, 
511, effedts on nutrient 
uptake, 94,213,511 

efficiency, 89, 174, 492, 
590 

ZINC UPTAKE 

frequency of application, 
effects on growth and 
yield, 41, 174, 218, 329, 
554, effects on nutrient 
uptake, 212,213,329 

method of application, 
effects on efficiency, 
492, effects on growth 
and yield, 118,285,329, 
effects on nutrient up 
take, 212, 213,329 

rate of application, effects 
on growth and yield, 88, 
225, 229, 269, 275, 285, 
303, 320, 371, 464,effects on nutrient uptake, 225, 303, 329, 

effects on plant compost 
tion, 603, 607 

time of application, effects 
on growth and yield, 
285,438 

O.rea ammonium phosphate,
compared with ammonium 
polyphosphate, 55, liquid 
ammonia polyphosphate, 
55, nitric phosphate, 55,
57, phosphate rock, 495,superphosphate, 495, sus 
pension fertilizer, 55 

Urea solution, see Nitrogen 
solution 

Ureaform, see Urea formalde 
hyde 

Urea formaldehyde, 511 
compared with ammonium 
chloride 602, ammonium 
hydroxide,nitrate, 602,602, ammoammonium 
nium sulfate, 602, potas 
sium nitrate, 602, urea, 602 

Volatilization losses of mtro 
gen,89 94,381,397 

Water regimes, see Soil Mots 
ture 

Zinc chelate, 51, 267 
compared with zinc sulfate,
86

Zinc chlorosis, 91 
Zinc fertilizer, see also spe 

cific sources Zinc chelate, 
Zinc sulfate 
51, 57, 71, 86, 205, 301, 
375,523 

Zinc sulfate, 197, 222, 238, 
261,278 
compared with zincchelate, 86 

Zictoxicity, 355 
Zinc uptake, affected by 

nitrogen, 22, 161, phos 
phorus, 15, 22, 72, 161, 
soil moisture, 22, 49, soil 
temperature, 72 



Bulletin Y-36 Seplembei 1971 

NATIONAL FERTILIZER DEVELOPMENT CENlER ITNNEUS[F VALLEY AUTHORITY MUSCLE SHOALS, ALABAMA 35660 


