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FOREWORD
 

Nutrition of Wheat is the third in a series of bibliographies being prepared on 
basic food crops Nutrition ofMatze andNutntion ofRice were published in 1971
The bibliograplues were 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 publihhed on these food crops, particularly in regions where library
facilities are limited or absent 

Nutrition of Wheat contains many of t0. most important articles written on the 
subject in the past 5 years The short abstraLt included with each title should enable
the researcher to decide whether the article is relevant to ,us interests All references 
in tlus bibliogriphy 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 WorldinarkEncyclopedia ofNations, 3rd ed (Harper &Row, New
York 1967) Within sections, abstracts are arranged alphabetically by country in 
which the work was done or, if unknown, the country in wluch the work was 
published 

Nutrition of Wheat 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 pubhLations They and their identifying notations are 

I The Commonwealth Agricultural Bureaux (Publishers of Soils & Fertilizers, 
shown as SF, and FieldCropAbstract., shown as FCA)

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

Other abstract. were taken from TVA's FertilizerAbstracts (shown as FA)
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,
 

KENYA LESOTHO 

1 Pinkerton, A 1967 Copper Deficiency of Wheat in the 3 Weinmann, H 1966 Fertilizer Experiments Rep Crop
 
Rift Valley, Kenya J Soil Sci 18(1) 18 26 (Eng) (Nat Agr Res Lesotho 1960 65, 25 50 (Eng ) (Maseru Exp Sta )

Lab ,Nairobi) Discusses the effect of NPK on maize, wheat, and potatoes,
 

The area of the Rift Valley, Kenya, within which soils are comparative effects of P manure and manure ash, effect of 
deficient in Cu for wheat crops has been delineated fertilizers and manure in a rotation of maize, beans, and 
Deficiency is associated with soils, derived from pumice and wheat (SF 30 1891) 
ash from the Menengal caldera, which contain <3 ppm Cu by 
analysis with Aspergillus niger In pot tests, the yields of 
tomato as indicator crop for Cu deficiency were found to MOROCCO 
correlate closely with yields of wheat Cu sulfate and Cu 
oxychloride when broadcast were both effective in eliminating 4 Kelso, T , McKnight, R , Nevins, J , Russel, D A 1967 
the deficiency in wheat and resulted in a marked increase in Moroccm Role of Fertilizerin AgriculturalDevelopment with 
Cu content of the grain Spraying with either compound, or Special Emphasis on Wheat (Prepared for the Agency for 
applying oxychloride as a seed dressing, significantly increased International Development) 186 pp (Eng)
the grain yields, but did not result in maximum yield (CA Recommendations are made for improving wheat 
67 10803m) cultivation using the new high yielding varieties, irrigation, and 

use of fertilizers
 
2 Weiss, E A 1967 FertilizerTrials on Maize and Wheat
 
East Afr Agr Forest J 32(3) 326-40 (Eng) (CI B A, Osaka,
 
Japan) NIGERIA 

A detiled and comprehensive series of fertilizer trials on 
maize and wheat were carried out from 1960 65, to determine 5 Federal Department of Agricultural Research An Index of 
the most profitable applications of phosphate and N and the Agricultural Research and Related Subjects in Nigeria 
effects of various forms of both, in the seedbed and as Published annually on behalf of the Agricultural Technical 
topdressings There was a basic difference in crop response Committee, lbadan, Nigeria 198 pp (Erg 
from similar levels of fertilizers on the two main soil types 
which occur in this area Crops grown on soils derived from RHODESIA 
granite and gneiss require less phosphate in the seedbed and 
more N topdressing for optimum yields than those grown on 6 Edwards, I B 1969 Variations in the Tolerance of Some 
soils derived from phonolites The residual effect of annual Rhodesian Wheat Varietiesto High Soil Acidity Rhodesia Agr 
applications of phosphate on both soil types was found to be J 66(5) 120 22 (Eng) 
high Various types of phosphate and N fertilizers were In Rhodesia, six wheat varieties were grown in asoil with a 
compared and the effect of varying ratios of NP in the seedbed pH of 4 8 The varieties were grown in the field on a red 
investigated It would appear that this ratio ismore critical for fersiallitic clay soil at a 23 cm row spacing and a seeding rate 
wheat than maize and too close a ratio may depress yields The of 67 kg/ha Fertilizer was applied at the rate of 168 kg N/ha 
effect of wattle on following crops was discussed in some as ammonium nitrate, 134 kg P20s/ha as single 
detail Applications of nitrogenous fertilizers to crops in the superphosphate, and 101 kg K20/ha as muriate of potash 
yetar followingattle rogenuerllydepres yiel t ast Observations on the general patterns of growth were made 50year following wattle generally depressed yields, both as a days after sowing Tolerant were the varieties F 1516 and 
seedbed application and as a topdressing The brushwood line Tokwe, intermediate was Zambesi, and sensitive were S 
effect is described, with the probable reasons for improved 1138A4A2, Devuli and Mtilikwe The application of 3 360 kg 
plant growth on these areas It would appear that even CaO/ha 50 days after sowing (by banding it between the rows) 
distribution of the fertilizer was more important than the favored the growth of the acid sensitive strains, the beneficial 
met' - plication Mechanical spreading was effective and effects were apparent 3 weeks after application of lime, and 
speedy Topdressing of wheat was uneconomic except in the development of new tillers resulted (Trop Abst 25 1820) 
certain restricted circumstances Seedbed applications of 
magnesium sulfate to acid volccnic soils in the Nandi Border 
area increased yields, the increase being greater in the presence SOUTH AFRICA 
of seedbed N Liming also increased yields on these soils, but 7 De L Beyers, C P 1966 Effect of CopperFertilizingon 
the amounts required made its use unprofitable and on other the Copper Content of Certain Crops S Afr Tydskr 
soil types may have little effect on crop yields Potash Landbouwetensk 9 907 10 (Afr) (Landbounavorsingsinst 
generally depressed yields and no other fertilizer had any Winterreenstreek, Stellenbosch) 
significant effect Foliar nutrient sprays had little effect on In a rotation of wheat, oats, peas, millet, lupins, and sweet 
below average crops of both wheat and maize (FA 1 615) maize on Cu deficient acid sandy soil, an Initial single 
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application of 20 lb/morgen (2 1 acres) CuSO 4 increased the 
yield of wheat, millet and peas and increased the Cu contents 
of all six crops Higher rates of Cu gave no significant increases 
in yield or Cu content over 20 Ib/morgen (SF 30 4471) 

8 De Kock, J 1969 Urea as aNitrogen Fertilizer Farming S 
Aft 45(5) 31 2 (Eng ) (Agr Res Sta , Vaalharts) 

In trials in 1960 65 on sandy, alkaline soils at Vaalharts, N 
at 80, 160, and 240 lb N/morgen was applied to wheat in the 
form of (i) ammojaumm sulfate at sowing, (b) urea at sowing, 
(c) urea 14 days before sowing, and (d) urea as a topdressing 8 
weeks after sowing Average yield (1960 65) for all treatments 
with 80, 160, and 240 lb N/morgen was 19 4, 23 7, and 24 8 
bags grain/morgen, respectively Fertilize- applied as (b) 
reduced yields compared with (c) and (d) (20 7, 23 4, and 
23 5 bags grain/morgen, respectively) though the better urea 
treatments differed little from -immonium sulfa'e (229 bags 
grain/morgen) in effectiveness (1 bag = 200 lb, I morgen = 
0 86 ha) (FCA 23 27) 

9 Schutte, K H 1967 The Influence ofBoron and Copper 
Deficiency Upon Infection by "Erysiphe granunis," the 
Powdery Mildew, in Wheat Vanety Kenya Plant Soil 
27(3) 450 52 (Eng) 

The wheat variety Kenya, grown in sand culture 
experimpnts conducted on a balanced nutrient (modified 
Robbins) solution, was found to be fairly resistant to powdery 
mildew (Erysiphe graminis) B deficient plants were, however, 
very susceptible to the pathogen, showing severe infection of 
the stem, leaf sheath, and leaf blade Cu deficient plants were 
also susceptible, though to a considerably less extent, the 
lesions were here minly situated on the leaf blades (Trop 
Abst 23 905) 

10 Schutte, K H , Dawson, M C 1964 Influence of 
Micro Nutrie-,t Deficiency Upon the Wilting Rate of Young 
Wheat J S Afr Bot 30(4) 201 7 (Eng) (Umv Cape Town) 

The wilt rate was much slower in control plants of Thticum 
vulgare than in those grown in a medium deficient in B, Cu, 
Mn, or Zn (CA 66 75338n) 

SUDAN 

11 Khalifa, M A 1970 Effects of Sowing Date, Nitrogen 
and Seed Rate on Wheat Yields in the Sudan Gezira Exp Agr 
6 143 49 (Eng) (Univ California, Davis) 

The results of a 3 yr study showed that mid October sowing 
gave greater grain yield than mid September or mid November 
sowing because grains were much larger and more numerous 
per head N increased yields by increasing the number of ears, 
but the effect was decreased with higher levels of N, and with 

late sowing Grain yield was only slightly affected by seed rate 
(SF 33 4046) 

TANZANIA 

12 Anderson, G D , Houston, B G , Northwood, P J 1966 
Effects of Soil, Cultivation IPntoryand Weatheron Responses 
of Wheat to Fertilizers in Northern Tanzania Exp Agr 
2 183 200 (Eng) (North Res Centre, Mr, Agr ,P 0 Box 
3101, Arusha) 

In 13 out of 17 experiments over four seasons, ammonium 
sulfate nitrate topdressed at 1 cwt/acre gave economic 
increases in grain yield Such applications to the first, second, 
or third wheat crops after a ley of Rhodesgrass or to land 
cropped continuously for a number of years nearly always 
gave an economic increase in yield, but on continuously 
cultivated land with normal rainfall after planting, an 
economic return from a second cwt/acre was probable After 
fallow 'or one season, economic responses to N occuired only 
when the preplanting period was very wet Wheat yields after 
ley, both with and without applied N, tended to be better than 
those on continuously cropped land Responses to P occurred 
in only one area, where N and P were both very important, 
particularly for newly plowed grassland Loss of organic 
matter and structural deterioration are probably the main 
causes of falling yields on long cultivated soils Grass/legumes 
leys are recommended for maintaining the fertility of these 
naturally fertile soils (SF 30 613) 

TUNISIA 

13 Capitaine, R C 19o8 Fertilizinga Cereal Rotation in 
Tunisia Ann Inst Nat Rech Agron Tunisie 41(3) 36 (Fr) 

Effects of fertilizers on cereal rotations in northern Tunisia 
varied with soil moisture content and with rainfall between 
sowing and tillering Fertilizer recommendations are given for 
a wheat-cereals or fodder-legume or fallow rotation (SF 
33 2340) 

14 Kobelt, V 1969 Yield Dataof Mexican Wheat in Tunisia 
Z Ausland Landwirt 8(3)273 80 (Ger) 

First experiments in Tunisia showed that Mexican dwarf 
wheat varieties yielded more than most local varieties, 
although the differences were not so pronounced as expected 
Under normal conditions, but without adequate fertilizng, 
yield differences are likely to be smaller than tnder 
experimental farming conditions It is stated that besides the 
introduction of new varieties wheat yields can be increased by 
better soil cultivation and plant husbandry, sufficient fertilizer 
application, and new farmirng techniques (Trop Abst 
25 2042) 

THE AMERICAS 

BOLIVIA Fertility Evaluation and Improvement Program Special 
Bulletin No 1, Bolivia (Sp) 

15 Manzano, A C, Carrera, W M , Waugh, D L 1969 Bolivian soils are too variable in fertility to permit a 
Fertilization of Wheat in Relation to Soil Analysis Soil uniform fertilizer recommendation Trials with Copoau variety 
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wheat on 17 different soils establishing the economic 
advantage of correlating fertilizer dose with sod analysis Net 
additional income due to fertilizer treatment based on soil 
tests ranged from $6 140 to $6 2846/ha with an average of 
$6 866/ha 

BRAZIL 

16 Blanco, H C , Ventunmi, W R , Gargantim, H 1965 
Behavior of Phosphate FertilizersApplied to Wheat and Their 
Residual Effect on Soybeans, in Soils of Varying Acidity 
Bragantia 24 261 79 (Port ) 

Super, triple super, and three natural phosphates (Olmda, 
Araxa, and Alvorada) were tested on wheat and for their 
residual effect on soybeans in pot experiments with a dark red 
latosol at varying pH levels Higher wheat yields were obtained 
from the two supers than from the natural phosphates, but 
there were no significant differences in the residual effect of 
the fertilizers Optimum pH values for super and triple super 
were 5 4 and 5 3 respectively, and 5 1 5 3, 4 7 5 0, and 4 8 5 3 
for the Olinda, Araxa, and Alvorada phosphates, respectively 
High levels of lime, increasing the pH to >5 5, decreased the 
efficiency of the P fertilizers (SF 30 1286) 

17 Cru7, A D, Haag, H P, Sarruge, J R, Malavolta, E 
1967 Aluminum Phosphorus Interaction in Two Varieties of 
Wheat ("Triticum vulgare") Cultivated in Nutrient Solution 
An Esc Super Agr Lutz de Queiroz, Univ Sao Paulo 
24 119 29 (Port ) (IPEAS, Rio Grande do Sul) 

Wheat plants of the variety Piratini, considered susceptible 
to Al poisoning, and of the resistant variety Colonias were 
grown by the divided root technique in which half of the roots 
were placed in nutrient and the other half in P free nutrient 
containing 0 2 6 ppm Al Radioactive P was added to tAe 
nutrient between the third and fifth day, all P being removed 
from the nutrient after the fifth day The plants were 
harvested on the eighth day No effect of Al was observed on 
the migration of P into the new leaves in either of the varieties 
(CA 73 3056r) 

18 Cruz, A D, Haag, H P, Sarruge, J R, Malavolta, E 
1967 Effects of Aluminum in Wheat ("Triticum vulgare") 
Cultivated in Nutrient Solution An Esc Super Agr Lutz de 
Quetroz, Univ Sao Paulo 24 107 17 (Port ) (IPEAS, Rio 
Grande do Sul) 

Wheat of a variety (Piratini) thought susceptible to Al 
poisoning was grown by the divided root method in which half 
of the roots were in nutrient, and the other half in a P free 
nutrient solution containing Al (0 25 60 ppm, AIC13 adjusted 
to pH 4) Solutions were renewed every 7 days for 34 days 
when the plants were collected and analyzed Plants with 
20 50 ppm Al were noticeably affected, while those with 
0 25 10 ppm Al showed only delayed effects (stunted growth, 
pale green leaves, many dry leaves, local chlorosis, root 
atrophy) Uptake of N, P, K, Ca, Mg, and Al was determined, 
indicating a very significant increase ,PAl in the leaves, stalks, 
and roots, the levels of N, K, P, Ca, and Mg were atfected 
differently The effect was negative for N and positive for Ca 
when correlated with the level of Al in the plant (CA 
73 3055q) 

CANADA
 

19 Chapman, F M ,Mason, J L 1969 Effect of Phosphorus 
and Potassium Fertilizerson the Agronomic Characteristicsof 
Spnng Wheat and Their Interactionon Grain Yield Can J 
Soil Sci 49 343-47 (Eng) (Dep Agr Substa Creston, B C) 

Combined PK fertilizers resulted in a positive interaction 
and increased the grain yields from 2,461 to 4,036 kg/ha when 
applied at rates suppl' ing up to 224 kg/ha of each nutrient A 
slight reduction in eld occurred at the highest combined level 
of both elements-996 kg/ha Small significant increases in 
grain yield were obtained from a single application of K, btt P 
alone did not alter the yield Increases in plant height, straw, 
grain, and kernel weights were obtained The number of days 
to mature were reduced from 95 to 91 or 92 and there was a 
reduction in the strength of the straw (SF 33 2345) 

20 Ferguson, W S , Gorby, B J 1967 The Effect of Soil 
catena and Phosphorus on the Yield of Wheat in Western 
Manitoba Can J Soil Sci 47(1) 3948 (lng) (Dep Agr, 
Brandon) 

The yield and plant response to P on black chernozemic 
soils occurring in catenary sequence was studied A large 
proportion of the total variance was from fields and the 
interaction between fields and soils No simple relation 
between productivity and soil morphology was found 
Variability was attributed to changes in microcliniatic factors, 
affected by shape, size, and aspect of the dr'inage areas 
sampled and by seasonal and yearly fluctuations in weather, 
plus the effet of these changes on the competitive ability of 
weeds Response tc P was related to topographlc position of 
the soil, with the lowest position, gleyed calcareous black of 
the Miniota AssoLiation, requiring approximately twofold 
more P to maximize wheat profits as the better drained orthic 
black locations Similar results were obtained by sampling the 
Carroll Sod Association However, in the Waskada Association, 
interaction between plant response and P or topographic 
position was obtained only 1yr in 4 (CA 66 75354q) 

21 Finlayson, A J , McConnell, W B 1969 Utilization of 
Nitrogen 15 and Phenylalanine2 1

4 C by Wheat Plants Can J 
Biochem 47(4) 415 18 (Eng) (Prairie Reg Lab Nat Res 
Counc , Saskatoon, Sask ) 

The distribution of "N from '5 NH 4CI in various parts of 
wheat plants following injection of the tracer into the stems at 
intervals during kernel formation was examined More 

" specifically, the incorporation of the N and 14 C from 
phenylalanine 2 14C into the gluten proteins and into the 
salt soluble proteins was studied The location of "N in the 
upper parts of the plant is markedly dependent upon the time 
of tracer injection and probably the gluten proteins and the 
salt soluble proteins are formed independently of each other 
The rate of incorporation of phenylalanmne into protein, 
relative to its metabolism by other pathways, increases as the 
plant matures (CA 70 103729u) 

22 Green, D G , Ferguson, W S ,Warder, F G 1970 Effects 
of Decenylsuccinic Acid on "2 P Uptake and Translocationby 
Barley and Winter Wheat Plant Physiol 45 13 (Eng) 

104
After 3 day, of exposure to 103 and M 
decenylsuccinic acid, winter wheat plants wilted and died 
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3 2Decenylsuccinate at 10 3 M inhibited p uptake by barley 
roots and wheat roots and resulted in significant (P.005)
leakage of previously absorbed 3 2P and total P (barley roots) 
Decenylsuccinate effects on 3 2 p uptake and retention were 
attributed to increased permeability resulting from injur 
Decenylsuccinate at 10 4M did not inhibit root uptake of 3 p
but decreased movement into the shoot This could be 
interpreted as an indication of reduced transpiration or 
inhibition of 32P loading into the transpiration stream 
DecenylsuCInate did not increase cold hardiness in winter 
wheat in a nonhardening environment 

23 Gupta, U C , MacLeod, L B 1970 Response to Copper 
and Optimum Levels n Wheat, Barley, and Oats Under 
Greenhouse and Field Conditions Can J Soil Sci 
50(3) 373 78 (hng) (Res Sta, Dep Agr, Charlottetown, 
Prince Edward Island) 

Experiments were conducted on a Charlottetown fine 
sandy loam soil under greenhouse and field conditions to 
determine the optimum levels of Cu in cereal crops An 
applLation of 0 5 ppm Cu to the soil, under greenhouse 
conditions, resulted in percent yield increases of about 38,
180, and 500 for kernels of wheat, barley, and oats, 
respectively Under field conditions, Cu application did not 
affect the kernel yield or the weight of 1,000 kernels of any of 
the three crops Under greenhouse conditions, without applied 
Cu, wheat and barley heads were 10 14 days later in emerging 
For maximum yields under greenhouse conditions, the 
optimum content of Cu in plant tissues at the boot stage was 
3 2 3 3 ppm for wheat and oats, and 4 8 ppm for barley A Cu 
content of 2 3, 2 0, and 18 ppm in wheat, barley, and oat 
kernels, respectively, appeared to be sufficient For straw, a Cu 
content of 3 9, 3 0, and 2 3 ppm in wheat, barley, and oats, 
respectively, appeared to be adequa e for optimum growth of 
the crops In general, Cu content of kernels from field tests 
was higher than that of kernels fiom greenhouse tests Under 
field conditions, Cu applications did not increase the Cu 
content of either the boot stage tissue or of the kernels 
Exchangeable (oxalate extractable) Cu content of about 
12 1 8 ppm in soil is indicative of Cu deficiency for growing 
cereal crops under greenhouse conditions (CA 74 12209r) 

24 Halstead, E H, Rennie, D A 1965 The Movement of 
hijected 32P Throughout the JVheat Plant Can J Bot 
43(11) 1359 366 (Eng ) (Univ Saskatchewan, Saskatoon)

Specific autivity (counts/min/g dry matter) measurements, 
autoradiographs, and densitometer tracings on the 
autoradiographs indicated that 3 2 p, injected into the stem of 
wheat plants, moved rapidly into the root system and was 
distributed uniformly throughout it Although root weights 
varied with depth the specific ictivity of the washed root 
material remained relatively constant The stap of plant
growth markedly influenced the translocation of the 3 2P into 
the roots Quantitative measurements indicated that 
approximately five times as muc.h acivIty moved into the root 
systems of 40 day old .ompared with 60 day ol plants A soil 
moisture stress imreased the specific activity of the roots A 
linear increase in tie specific activity of the root material was 
obtained by increasing the number of tillers injected per wheat 
plant (amount injected constant) The addition of indoleacetic 
acid, NH4 H2 PO 4 or H3PO 4 to the carrier free 3 7P reduced, 
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rather than increased, movement to the roots (CA 64 1017h) 

25 Hutcheon, W L, Paul, E A 1966 Control of the Protein 
Content of Thatcher Wheat by Nitrogen Fertilization and 
Moisture Stress Can J Soil Sci 46(2) 101 8 (Eng) (Dep 
Soil Sci , Univ Saskatchewan, Saskatoon) 

Eyperiments in a growth chamber showed that the protein 
content of spring wheat could be effectively controlled by N 
supply and soil moisture stress In the protein range 11 16%, it 
was possible to increase both protein and yields concurrently, 
protein contents higher than 16% were realized only where a 
growth factor such as moisture was below optimum for 
maximum yields (FCA 20 17) 

26 Nielsen, K F , Warder, F C Hinman, W C 1967 Effect 
of Chemical Inhibition of Vi fication on Phosphorus 
Absorption by Wheat Can J Soil Sci 47(1) 65 71 (Eng) 
(Dep Agr, Swift Current) 

Wheat was grown in loam treated vith 
2-chloro 6 trichloromethylpyridine (N serve) (1), to inhibit 
nitrification, and fertilized with N and P Increases in 
ammonmum N, together with low nitrate N in soils containing
30 ppm I showed that I inhibited nitrification but did not 
affect the formation of NH 4 + P uptake was affected both by 
quantity of N applied and the form the crop used Ammonium 
N increased P uptake more, even though it was not as readily 
absorbed as nitrate N Other factors to be considered when 
evaluating P uptake are fertilizer solubility, pH, and the 
reaction products of the fertilizer and soil (CA 66 75355r) 

27 Nyborg, M 1970 Sensitivity to Manganese Deficiency of 
Different Cultivars of Wheat, Oats, and Barley Can J Plant 
Sci 50(2) 198 200 (Eng) (Res Sta, Dep Agr ,Beaveriodge, 
Alberta) 

On the basis of yield and leaf symptoms, data confirmed 
that oats were very sensitive to Mn deficiency, wheat less 
sensitive, and barley tolerant Cultivar differences occurred in 
wheat as well as in oats Relative sensitivity to Mn deficiency 
from the least sensitive to greatest sensitivity was Olli and 
Parkland barley, Thatcher wheat, Saunders wheat, Glen oats, 
Exeter oats, and Victory and Abegweit oats (CA 73 24362c) 

28 Nyborg, M 1968 Sulfur Deficiency in Cereal Grains Can 
J Soil Sci 48(1) 3741 (hng) (Dep Agr, Beaverlodge, 
Adberta) 

Sulfate as Na2SO4 greatly increased the yield of 
NPK fertilized oats in field tests on four Graywooded soils 
Oats were less sensitive to S deficiency than secondyear 
alfalfa, but nearly equal to first year alfalfa Ini pot culture 
tests wheat, barley, rape, and first cut alfalfa, and red clover 
were about equally sensitive to S deficiency (FA 1 764) 

29 Racz, G J , Webber, M D , Soper, R J , Hedlin, R A 
1965 Phosphorus andNitrogen Utilization by Rape,Flax,and 
Wheat Agron J 57(4) 335 37 (Eng) (Univ Manitoba, 
Winnipeg) 

Addition of N or P did not appreciably increase- the seed 
yield of wheat on the fallow plot but when applied in 
combination on the nonfallow cite both seed and total yield 
were significantly increased Additions of P, N, or PM resulted 
in larger increases of rape than of wheat or flax on both plots 



Rape utilized P and N at a higher rate and in larger quantities 
than either wheat or flax Addition of P reduced the yields and 
the addition of N increased the total yields of flax on both 
sites The P content of all three crops at both sites was 
increased by th. addition of P Its content decreased with 
maturity in all three crops on the nonfallow site and for wheat 
and rape grown on the fallow site P utilization increased m 
the order flax > wheat > rape At maturity the percent P in 
straw decreased at both sites in the order flax > rape > 
wheat The P content of the seed decreased in the order flax 
> rape > wheat on the fallow site, and rape > flax > wheat 
on the nonfallow site Addition of N decreased the P content 
of the seed for all crops except the flax grown on the fallow 
site At both sites, all fertilizer treatments increased the N 
content of all three crops at the seedling stage At maturity, 
plant material produced on the fallow site had a higher percent 
of N than that produced on the nonfallow field The amount 
of dry matter produced varied with crop and harvest date At 
maturity rape produced the greatest yield and flax the lowest 
(CA 63 6272e) 

30 Sosulski, F W, Lin, D M , Paul, E A 1966 Effect of 
Moisture, Temperature, and Nitrogen on Yield and Protein 
Quality of Thatcher Wheat Can J Plant Sci 46(6) 583 88 
(Eng) (Univ Saskatchewan, Saskatoon) 

Thatcher wheat plants were grown in half gallon pots, using 
2,500 ft candles of light for 16 hr/day, in an Oxbow loam with 
a field capacity of 27% and permanent wilting percentage of 
9% Soil moisture ranges of 27 18%, 27 14%, and 27 10% were 
maintained N was applied as NH4 NO3 at 0 and 225 kg/ha at 
temperatures of 18 and 240 Lower temperature and N 
fertilization favored plant development at medium and high 
moisture levels, the protein content of the wheat kernels and 
flour was higher at the lower moisture levels, either with or 
without N Sedimentation values of flour were positively 
correlated with protein content, and inversely related to grain 
yield Glutamic acid and prohne contents were positively 
associated with flour, alanine, arginme, aspartic acid, cystme, 
glycine, and lysine were negatively correlated (CA 
66 18346q) 

31 Spratt, E D 1966 Fertility ofa Chernozemic Clay Soil 
After 50 Years of Cropping With and Without Forage Crops m 
the Rotation Can J Soil Sci 46(3) 207 12 (Eng) (Exp 
Farm, Dep Agr , lndian Head, Saskatchewan) 

N + P fertilizer significantly increased the yield of wheat on 
a chernozemic clay soil previously under a summer 
fallow/wheat/wheat rotation for 50 yr Where the rotation 
during the previous 50 yr was summer 
fallow/wheat/oats/bromegrass/3 yr luceme/intertilled 
maize/wheat/oats, wheat yields did not respond significantly 
to N + P treatment and were 400 kg/ha higher than in the first 
rotation The inclusion of lucerne and bromegrass in the 
rotation resulted in improved physical condition and higher 
contents of N, organic C, and total P in the sod (FCA 
20 1596) 

32 Spratt, E D ,McCurdy, E' V 1966 The Effect of Various 
Long-Ter'n Soil Fertility Treatments on the Phosphorus Status 
of a Clay Chernozem. Can J Soil Sci 46(1) 29 36 (Eng) 
(Exp Farm, Dep Agr, lndian Head, Saskatchewan) 

Yield data since 1945 Indicate that various rates of 
monoammonium phosphate and barnyard manure have 
changed the relative yield potential of their respective plots 
Responses of wheat to the treatments have changed over the 
years, during the first few years of the experime,,', all rates of 
monoammonium phosphate, except the 20 lb/acre late, gave 
wheat yield increases of -2 cwt/acre, but during recent years 
the 30 and 40 lb/acre rates did n t give yield increases as large 
as they did originally The 80 and 100 lb/acre rates gave yield 
increases of >3 cwt/acre Availability tests for soil P showed 
much ugher P values for treated than for untreated plots 
Moderate rates of monoammonium phosphate for 20 years 
maintained the P fertility of t'ie Indian Head soil near an 
optimum level tCA 64 16573f) 

33 Stevenson, C K , Bates, T E 1968 Effect ofNitrogen to 
Phosphorus Atom Ratio of Ammonium Phosphates on 
Emergence of Wheat ("Tnticum vulgare") Agron J 
60(5) 493 95 (Eng) (Univ Guelph, Ontario) 

Ammonium phosphates providing five N P atom ratios 
(1 00, 1 25, 1 50, 175, and 2 00 1)were applied in solution in 
the row with wheat seed at planting in greenhouse 
experiments The soils used were Oneida clay loam (CEC 18 3 
meq/100 g) and Fox sandy loam (CEC 8 2 meq/100 g) each 
adjusted to pH levels ranging from 5 4 to 7 4 Soil pH, over the 
range studied, had no effect on emergenct with any of the 
ammonium phosphate materials tested Neither early nor final 
emergence changed when the N P atom ratio was varied in the 
clay loam soil when the molarity of the fertilizer solution was 
held constant (equal rates of P but varying rates of N) In the 
sandy loam soil early emergence was markedly lower with high 
N P atom ratio materials than with low ratio materials Final 
emergence showed the same trend as carly emergence with the 
sandy loam soil but differences betwveen materials were much 
smaller The difference in results between the two sods is 
attributed to the effect of cation exchange capacity on the 
toxicity of ammonia in the soil (FA 1 1677) 

CHILE 

34 Volke, V 1968 Effects of Nitrogen and Phosphorus on 
the Yield and on the Nitrogen and Phosphorus Content of a 
Winter Wheat Variety (Cappelle Desprez) Agr Tec (Santiago 
de Chile) 28(4) 162 69 (Sp ) (Univ Austral Chile, Valdivia) 

The effects of N and P on yields, and their content in the 
Cappelle Desprez wheat variety in a "trumao" soil, were 
analyzed The effects found by means of regression analysis 
were a positive linear dependence of N and P upon the 
protein percentage of grains, negative dependence and apositive linear dependence of P upon the P percentage of 
grains, a positive linear dependence of N and a positive 
dependence of P upon the N percentage of straw, a positive 
linear dependence of both nutrients upon yield, a positive 
linear dependence of both nutrients upon the protein 
production per given area, and a positive linear dependence of 
P and negative dependence of N upon the P extraction from 
grains There is a positive correlation between the N 
percentage of grains and that of straw, the N and P extracts 
from grais, the extracts of N of grains and yelds, and theextracts of P of grains and yields No correlation was found 
between the N and the P percentage of grains, the N 
percentage of grains and yields, the P percentage of grains and 
yields (CA 71 379491) 
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35 Volke, V, Inostroza, 0 1967 Effect of Nitrogen and 
Phosphoruson Yield (, ",ponents and OtherC0,uractensticsof 

inter Wheat Vanety Cappelle Desp~ez Agr Tec (Santiago 
de Chile) 27 99 105 (Sp) (CLntro Uns, Temuco) 

In a fa.torial experiment on a "trumao" su (Clule), N and 
P improved tillering and reduLed the number of grains per 
head in winter wheat P inLreased and N decreased the 
1,000 grain weight Rip .ning was delayed by N and advanced 
by P applications Both N and P increased yield, which was 
positively (.orrelated with tillering and plant height and 
negatively correlated with number of grains per head (SF 
31 1394) 

MEXICO 

36 Borlaug, N E 1969 Meloramientodel Trigo su Impacto 
en el Abastecinuento Mlundial de Ahmentos Inteinational 
Mai7e and Wheat Improvement Center, Mexico Translation 
and Reprint Series No 2, 40 pp (Sp) 

A translation of a paper "Wheat Breeding and Its Impact on 
World Food Supply," presented by the author at the "hird 
International Symposium on Vheat Genetics, Canberra, 
Australia, Aug 5 8, 1968 (The English version is published in 
the proceedings of the symposium ) High yielding varieties of 
wheat will not realize their potential productivity unless they 
receive sufficient fertilizer The best varieties cultivated with 
adequate fertilizer and the bes, cultural practices are capable 
of yielding up to 6,500 kg/ha The same variety cultivated 
with no fertilizer has yielded as little as 180 kg/ha In Mexico, 
high yield varieties of wheat need heavy applications of Nand 
P (120 40 0 or 140-40 0) It does not respond to additional K 
or micronutrients 

37 Borlaug, N E ,Ortega, J, Garcia, A , Rodriguez, R 1966 
PreliminaryReports of the First Three InterAmerican and the 
First Tvo Near East American Spnng Wheat Yield Nurseries 
CIMMYT Misc Reports 1 5, International Maize and Wheat 
Improvement Center, Mexico 2nd ed (Eng) 

Results of tests on 25 varieties of wheat were received from 
18 stations in the western hemisphere and from 20 in the Near 
East Data on yield and incidence of disease are reported 

38 CIMMYT Report 1966 67 1967 68, 1968 69 Interna 
tional Maize and Wheat Improvement Center, Dep 
Communication Londres 40, Mexico 6, D F, Mexico (Eng) 

Annual reports of the International Maize and Wheat 
Improvement Center in Mexico The Center is a nonprofit 
scientific and edu,.ational institution governed by an 
international board of direators with the main purpose of 
assisting all nations in obtaining rapid yield increases of wheat 
and maize CIAIMMYT News is published bi monthly by the 
Center 
39 Dalrymple, D 1969 New Cereal Vaneties-Wheat and 

Corn in Mexico US Dep Agr Foreign Agr Ser, 
International Development, Washington, D C 36 pp (Eng) 

In 1965, nearly 95% of Mexiio's wheat and over 13% of its 
corn was raised in irrigated districts Fertilizer was used on 
64% of the irrigated land and 79% was fully or partially 
mechanized Estimates of total fertilizer consumption rose 
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from 12,400 tons in 1950 to 196,700 tons in 1960 

40 Guide for Technical Assistants in Agriculture in Mexico 
Secretaria de Agricultura y Ganaderia, Instituto Nacional de 
lnvestigaciones Agncolas, Mexico, 1965 408 pp (Sp) 

Reports of field trials and fertilizer applications on crops in 
various locations throughout Mexico 

41 MacKenzie, D R 1971 Resulis of the Fourth 
International Spring Wheat Yield Nursery, 196768 
International Maize and Wheat Improvement Center 
(CIMMYT), Mexico, Res Bull 18 (Eng) 

Fifty wheat varieties representative of the major spring 
types were tested in the Fourth International Spring Wheat 
Yield Nursery (ISWYN) Results were obtained from 63 
locations throughout the spring wheat regions of the world 
Data received included yield and other agronomic and disease 
traits 

42 Puente, B A, Alvarado, B A, Moreno, D R 1964 
FertilizingWheat in the ComarcaLagunera Region Agr Tec 
Mexico 2 102 3 (Sp) 

Fertilizer trials on wheat were done in five localities with 
predominantly clay soils of pH 7 3 7 5, organic matter content 
1 52 1 99% and soluble saits giving a speciffi, conductance of 
103 3 93 mdlimhos/cm Eighty kg/ha N 1-80 kg/ha P2 0, 
increased grain yield from 879 kg/ha (on unfertilized plots) to 
2 621 kg/ha There was no significant response to K Two of 
the sites, where sediments are deposited annually after 
flooding, showed no response to fertilizers (SF 28 1302) 

43 Puente, B A, Anaya, G M , Moreno, D R, Ortega, T E 
1963 The Effect of the Time ofApphcation of Nitrogen on 

Grain Yield of Wheat and Some Agroonitc Characteristics,in 
the Comarca Lagunera Agr Tec Mex 2(4) 152 54 (Sp) 
(C I A N E, Matamoros Coahuila) 

Wheat received 80 kg N/ha (the optimum quantity), all at 
sowing time or after the first to the fourth irrigation, or split 
between sowing time and after the first two irrigations 
Applying all the N after the third and fourth irrigations gave 
the lowest yields, applying it at other times gave similar high 

yields The highest percentage of N in the grain, 15 05%, was 

obtained by applying all the N after the third irrigation, 73 
days after sowing (FCA 19 15) 

44 Zepeda, M J , Ortega, T E 1967 Fertihzatioaof Wheat 
in the Fuerte Valley Instituto Nacional de Investigaciones 
Agricolis, S A G , Centro de Investigaciones Agricolas de 
Sinaloa (CIAS), Mexico Cir 18 8 pp (Sp) 

45 Zillinsky, F J , Borlaug, N E 1971 Progress in 
Developing Thticaleas an EconomicCrop International Maize 

and Wheat Improvement Center (CIMMYT), Mexico Res 
Bull 17, 27 pp (Eng) 

This report summarizes the progress made and some of the 
problems encountered in the Triticale program at CIMMYT 
during the past year improving the yield, fertility, grain types, 
and lodging resistance under N fertilization 



UNITED STATES 


46 Adriano, D C, Armbrust, D V, Murphy, L S 1969 
FoliarAbsorption of Urea by Sandblasted Wheat Seedlings 
Agron J 61 575 76 (Eng) (Kansas State Univ, Manhattan)

Four week old wheat (Triticum aestivum L ) seedlings were 
exposed to 13 6 m/sec wind velocity and sand at 1 kg/mm
Urea solution was foliar 1rayed at different intervals of time 
after exposure Total N content of tissues decreased in the 
order wind plus sand > wind alone =unexposed Urea uptake
seemed to be greater when application was soon after exposure 
to wind and sand (SF 33 658) 

47 Ashley, D A 1968 Nitrate Uptake and Assimilation by
LowN Wheat Seedlings from Ca('sN03)2 Solution Diss 
Abst B28(12) 4839 (Eng) (N Carolina State Univ, Raleigh) 

Initial absorption of ions from pH 6 5 Ca(iSNO 3)2 solutions 
by low N wheat seedlings resulted in acidic solution pH drifts 
After approximately 3 hr, pH drifts toward alkalinity in the 
solution occurred Absorption of Ca and nitrate ions was not 
stoichiometrically related to the accumulation of H or 
hydroxyl ions as indicated by pH changes in the solution 
Nitrate uptake, accumulation and assimilation rates increased 
rapidly during the initial 41h hr, decreased dunng the 4% to 6 
hr interval and then increased again ter 6 hr The 
fluctuations in these rates were possibly assoL.ated with 
internal metabolic readjustment in response to internal acidity
fluctuations when the Ca and nitrate ions were absorbed 
A lag occurred in the initial rates of nitrate uptake, reduc 
tion, and assimilation Part of the lag phenomenon asso(.iated
with nitrate reduction and assimilation resulted from the 
sequential effects of the lag in nitrate uptake, but there 
also appeared to be a lag specifically associated with each 
process The reduction and assimilation processes resulted 
in 1 N enrichmLnt of ammonium, amide, alpha amino,
chloroform soluble, and ethanol insoluble Ntractions within 3 
hr The enrichment of each fraution increased with time, the 
ammonium and amide fraitions having highest enrichment and 
alpha amino and ethanol insoluble tractions following in that 
order Since nitrate accumulated in plant tissues, reduction of 
nitrate appeared to be arate limitng step in the assimilation of 
nitrate into reduced constituenth Amino acids synthesized
from nitrate also accumulated to a greater extent than their 
reduced precursors implicating protein synthesis from the 
amino acids as arate limiting step in nitrate assimilation Pulse 
treatment of seedlings with Ca(' sN0 3)2 for 3hr followed by
Ca(i 4NO3)2 treatment provided a basis for comparing the 
efficiency of nitrate reduction in roots and shoots 
Immediately after exposure to nitrate, roots were more 
efficient than shoots in nitrate reduction and this was 
probably associated with the time required for translocation of 
nitrate to reducag sites in tho shoots In the latter phases of 
the experimental periods the shoots were more efficient than 
roots in nitrate reduction Data from the nitrate pulse 
experiment also indicated that substantial quantities of nitrate 
reduction products in roots may be translocated to the shoots 
of the low N seedlings Ca absorbed from 4SCa(N0 3)2 was 
distributed throughout the plant within 3 hr A major portion
of the Ca absorbed in the initial 3 hr entered the replaceable
(1 hr SrCl 2 displacement) root Ca pools Subsequent to 3 hr 
most of the Ca entered nonreplaceable (root Ca iemaining 

after SrCI 2 and EDTA displacement) and shoot Ca pools (FA 
1 1345) 

48 Bauer, A, Young, R A , Ozbun, J L 1965 Effects of 
Moisture and Fertilizeron Yields of Spring Wheat and Barley
Agron J 57(4) 354 56 (Eng) (N Dakota Agr Exp Sta, 
Fargo) 

The results are reported of 66 field trials conducted during
1958 60 on nonfallowed soils in N Dakota to meas ire the 
effects of seasonal rainfall and stored soil moisture at sowing
time on the yields of spring sown wheat and barley given
various amounts of N Growing season rainfall ranged troin <4 
to >10 in Average yields of grain increased as rainfall 
increased whether N was given or not I he manitude of the 
response, as well as the amount of N needed fo- ,,aximum
yield, also rose as rainfall increased As the amount of stored 
available soil moisture at sowing rose, there was an increase in 
the amount of N, with P,required for maximum 1.rain yields
Growing season rainfall, plus stored soil moisture, accounted 
for approximately 40% of the yield response to N (FCA 
19 770) 

49 Black, A L 1970 Adventitious Roots 7illers,andGrain 
Yields of Spring Wheat as hIfluenced by NitrogenPhosphorus
Fertilization Agron J 62(1) 32 6 (Eng ) (Soil Water Conserv 
Res Div , Agr Res Serv , Sidney, Montana)

Factorial combinations of concentrated superphosphate at 
0, 22, 45, 90, or 180 kg of P/ha and NH 4 NO 3 at 0,45, or 90 
kg of N/ha were broadcast on a Williams loam soil and 
incorporated with a tandem disk just before seeding spring
wheat (Tritcum aestivitm, Fortuna) Samples of roots ind 
tops taken at the end of tillering revealed that most or the 
effect of P and NP fertilization was acLounted for by changes
in plant morphology Grain yields increased from 1,984 to 
2,706 kg/ha (29 5 to 40 2 bu/aLre) when 45 kg of P/ha was
added alone and to 3,306 kg/ha (48 2 bu/acre) when 45 kg of 
N/ha was also applied Higher rates of P, with or without 
added N, failed to further increase grain yield (CA 
72 78027v) 

50 Boatwright, G 0 , Ferguson, H 1967 hIfluence of 
Primary and/or Alvhentittous Root Systems on Wheat 
ProductionandNutrient Uptake Agron J 59 299 302 (Eng)
(Montana State Univ , Bozeman) 

Spring wheat (Triticum aesttvtum Thatcher) was grown
under greenhouse conditions under two levels of P and two 
soil water reginies in the fertilizer zone Plants were grown
either with complete root systems, or with primary roots, or 
with adventitious roots Plants which developed only pamary 
or only adventitious roots initiated late tillers just before 
reaching matnirmy Since plants utilizing both root systems
failed to initiate late tillers, it appears that late tillering is 
related to root development rather than to a soil water or 
Pfertilizing factor Early tillering under P fertilizing was 
significantly greater when plants developed both root systems
P fertilizing did not increase tiller formation unless both root 
systems were present Grain yields were significantly greater
when plants developed both root systems than when either 
individual root system was utilized Plants with only
adventitious roots yielded significantly more grain than those 
with primary roots only P fertilizing significantly increased 
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grain yields irrespective of root development The dry fertdlizer 
zone resulted in decreased wheat yields when plants developed
both root systems, but yields from plants with only primary 
roots were not affected by the dry fertilizer zone N and P 
translocation into the grain was significantlv greater when 
plants developed both root systems than when plants were 
grown with incomplete root systems (Sr 31 2107) 

51 Boatwright, G 0 Viets, F G, Jr 1966 Phosphorus 
Absorption During Various Growth Stages of Spnng Wheat 
and hItermediate Wheatgrass Agron J 58(2) 185 88 (Eng)
(U S Dep Agr , Bozeman, Montana) 

Maximum tiller production, maximum dry matter 
production for both species, and maximum grain production 
of wheat resulted when P was supplied in the nutrient culture 
for the first 5 weeks Longer periods of available P did notincrease significantly the number of tillers produced Available 
P must be present early in plant growth if maximum root 
development of wheat and wheatgrass is to be achieved A 
supply of P for the first 4 weeks was sufficient to produce
maximum root growth The percent of P was abnormally high
in the tops of the spring wheat plants during the first 5 weeks 
(up to heading) when P was supplied to the nutrient culture 
continuously The percent of P in the roots of the plants 
grown in nutrient solutions containing P from the outset was 
highest in young plants decreased until the hard dough stage,
then increased until harvest Dry matter production of 
intermediate whe itgrass was reduced more than spring wheat 
when P was withheld during either the initial period of growth 
or in the later period The small quantities of P absorbed 
initially by both Lrops was extremely important for maximum 
dry matter production When P was withheld for the first 2 
weeks, tiller and secondary root development was hindered 
and the yields for wheat, wheatgrass, and wheat grain were,
respectively, only 80, 59 and 42% of the maximum P uptake 

as measurtd in the tops of wheat continued after wheat 

headed to maturity when P was supplied continuously, but 

this P was not utilized for dry matter or grain production The 

percent of P in the wheat grain did not change significantly as 

the period for P increased fiom 2 to 8 weeks However, Ahen 

P was provided throughout the growth period, the percent and 

total 
 P in the grain was less than for the other treatments
When P was initially withheld, the percent P in the tops of 

wheat, and wheatgrass, and in wheat grain increased with 

increasing increments of tine that P withheld
was Early P 
deprivation results in abnormally high P percent when P was
ultimately supplied N uptake by spring wheat and 
intermediate wheatgrass increased significintly as the period of 
P supply increased from 3 to 5 weeks, but it was not 
significantly different when P was supplied for periods longer
than 5 weeks When P was initially withheld, there was a 
signifitant decrease of N uptake by both crops Data indicate 
that an initial 5 week supply of P provided enough P for 
n axinum wheat yields (CA 65 1335e) 

52 Brown, J C 1965 Calcium Movement in Barley and 
oWheat a Affected by Copper and Phosphorus Agron J 

57(6) 61, 21 (Eng) (Soil Water Conserv Res Div , U S Dep 
Agr , Beltsville, Maryland) 

A definite nutritional relation between Cu, Ca, and P in the 
Cu responsive Atlas 66 and Monon whtit and Hudson barley 

plants is demonstrated With increasing concentration of P in 
the soil, the concentration of Ca decreased and the 
concentration of P increased in the upper leaves of 
Cu deficient plants, as indicated by the failure of the new 
leaves to unroll, and the twisting and dying of the tops Monon 
wheat does not develop these symptoms unless grown at
relatively high P concentrations P decreases the movement of 
Ca to the new leaves of Atlas 66 more readily than it doe inMonon P concentrations are greater in Cu deficient than in 
Cu sufficient leaves The Cu deficiency symptoms were related 
to the Ca and P concentrations in the plants Addition of Cu 
to the soil maintained a higher concentration of Ca and a 
lower concentration of P in the upper leaves of the 
Cu sufficient plants, but the concentration of Rb and Zn m 
the leaves was not affected (CA 64 4206c) 

53 Brown, P L 1971 Water Use and Soil Water Depletion
by Dryland Winter Wheat as Affected by Nitrogen
Fertilization Agron J 63(l) 43 6 (Eng) (Sod Wat-r Conserv 
Res Div ,Agr Res Serv , Bozeman, Montana) 

Evapotranspiration (ET), daily water use, and soil water 
depletion by Feekes scale growth stages of N fertilized 
Triticum aestwum (wheat) were measured under dryland field 
conditions Fall applied N (NH4NO) rates were 0, 67, and 
268 kg/ha (0, 60, and 240 lb/acre) Soil water measurements 
were made at weekly intervals with a neutron moisture meter 
Sod nitrate N to 183 Lm (6 ft) in early spring was 21 kg/ha (19
lb/acre) ET for the sping summer growth period was 22 1,
27 2, and 31 5 cm (8 7, 10 7, and 12 4 in ) for the respective
N treatments Daily ET reached maximum values at the 
headed to flower stage Soil water extraction was largely
limited to the upper 91 cm (3 ft) with no N With N, the 
wheat extracteL water to 183 cm Stored soil water supplied

6 1, 11 2, and 15 5 cm (2 4, 4 4, and 6 1 in ) of water to the
 
wheat grown on the three N treatments This was 30, 55, and
 
76% of the plant available water to 183 cm At maturity, there
 
was 18 0, 13 2, and 9 6 cm 
(7 1, 5 2, and 3 8 in) of plant
available water remaining in the soil to a depth of 183 cm 
Grain yields were 1,610, 3,090 and 3,630 kg/ha (24,46, and
 
54 bu/acre) In addition to increasing ET, N increased water
 
use efficiency by 56% (CA 74 75652a)
 

54 Brown, P L, Campbell, R E 1966 FertilizingDryland
Spring and Winter Wheet in the Brown Soil Zone Agron J
 
58(3) 348 51 
 (Eng) (Dep Soil Sci , U S Dep Agr , Bozeman, 
Montana) 

Wheat (alternating with fallow) was not fertilized or was 
given 18 lb P or up to 40 lb N/acre or both Fertilization gave 
no consistent yield increases in spring or winter wheat In 
some instances N and NP depressed yields Applied P and NP 
accelerated spring growth and soil r-oisture use The failure of 
accelerated early growth to imrease grain yields was attributed 
to water stress from the heading stage to maturity (FCA 
20 780) 

55 Carson, F W, Jr 1967 Some InitialDifferences in Wheat 
Seedling Metabolism as Induced by Ammonium or Nitrate 
Nitrogen Sources Diss Abst B 28,2) 427 (Eng) (Univ N 
Carolina, Raleigh) 

Ten day old N starved wheat seedlings were used to study 
some of the differences in metabolism induced by exposure to 
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nitrate and ammonium sources of N The 10 days of growth 
without N caused a high carbohydrate status of the tissues 
permitting rapid absorption of both forms of N and utilization 
of the ammonium without the onset of severe toxicities during 
the period of investigation The seedlings were exposed to 
either of the two N sources and sampled over a 264 hr period 
Rapid changes in the pool sizes of P containing components
revealed a number of early metabolic differences between 
ammonium and nitrate nutrition In the shejts, lipid P was 
higher when nitrate was supplied, whereas only small 
differences between N sources were evident in the root lipid 
fraction Within 2 hr, the roots of plants supplied with 
ammonium increased in RNA content, soluble nucleotides, 
and a soluble organic P fraction, including sugar phosphates 
(CA 68 38574g) 

56 Chaudhuri, I I ,Wiebe, H H 1968 Influence ofCalcium 
Pretreatment on Wheat Germination in Saline Media Plant 
Soil 28 208 15 (Eng) (Utah State Univ , Logan) 

Wheat grains were soaked for 6 hr in 1 solutions of CaCI 2, 
Ca(N0 3 ) 2 , KNO 3 , NaCI, and in water, they were then grown 
in 1%NaCI Percentage germinations were 92, 81, 31, 16, and 
8% respectively Increasing the CaCI 2 concentration to 5% and 
the soaking time to 24 hr, did not have any great effect on 
percentage germination but the CaCI 2 treatment reduced 
2 2 Na uptake from the germinating medium by 25% The 
effect of CaCI2 treatment persisted even when the seeds were 
dried and stored for 112 days before germination (SF 
31 3465) 

57 Deering, R E 1968 Wheat Fertilization A Calculated 
Gamble Farm Quarterly 23(5) 44 5, 102 4 (Eng) 

Most U S wheat is produced in the Great Plains where 
annual rainfall is less than 20 in and fertilization is not 
considered profitable Many of the soils still are relatively high 
in native fertility but others are becoming low in organic 
matter and available P On these latter soils, fertilization can 
be profitable in some years Profits in years of high rainfall 
may more than compensate for fertilizer costs in other years 
Stored soil moisture may be measur-d to decide whether or 
not to fertilize and how much to ferilize Very high rates of 
fertilization may hold more promise than the present 
moderate rates A preliminary test in Montana resulted in 70 
bu of wheat/acre from 300 lb/acre of N compared to 37 bu 
from 60 lb of N and 21 bu from the check plot without N 
Moisture requirement for the 70 bu was 13 in or 5 3 bu/in
On the check plot moisture use was 9 2 in or 2 2 bu/in (FA 
2 126) 

58 Dewey, W G, Nielson, R F 1969 Effect of 
Early-Summer Seeding of Winter Wheat on Yield, Soil 
Moisture, and Soil Nitrate Agron J 61 51 5 (Eng) (Utah 
State Univ , Logan) 

Yieid reductions in winter wheat planted in June or early 
July largely cancelled the benefits of the fallow summer on 
Utah drylands By autumn of the establishment year, most of 
the available sod moisture and nitrates had been used up In 
irrigated trials, although irrigation and N applications 
maintained soil moisture and nitrate levels near optimum, 
yields of the early seeded plots were significantly below those 
of late seeded ones Disease, winterkill and physiological old 

age appeared to be the main factors responsible (SF 32 3975) 

59 Dreier, A F , Sander, D H ,Grabouski, P H , Daigger, L 
A 1969 Winter Wheat and Rye Fertilizer Experiments in 
Nebraska, 1968 Nebr Agr Exp Sta Outstate Test Circ 133, 
37 pp (Eng) 

In 13 winter wheat experiments in the Southeastern area 
since 1961, P alone produced an average yield increase of only 
1 bu Forty lb of N when applied alone, gave a yiel I increase 
of 7 bu, and a 10 bu increase was obtained from N + P An 
additional 20 lb of N gave a 2 bu yield and 0 5%increase in 
protein content In an average of 20 experiments in the East 
South Central area, the average yield of nonfertilized plots was 
22 bu An increase of 2 bu was obtained from P alone, 4 bu 
from 40 lb of N, and 7 bu from 40 lb of N + P N increased 
protein 0 8 and 1 1%at the 40 and 60 lb rates respectively 
Fall and spring N applications gave comparable yields In the 
Central area, average yields and yield response to fertilizer 
%ave varied greatly with season This would indicate that 
factors other than soil fertility are limiting wheat yields in tlis 
area Increasing rates of N fertilizer decreased -lhel weights 
and gave sizeable increases in protein cuntent In 19 
experiments in the West South Central area, an average yield 
increase of 7 bu from 40 lb of applied N was obtained 
Increases in protein content of 0 6 13, and 18% resulted 
from applications of 20, 40, and 60 lb of N, respectively In 25 
Western area experiments 40 lb of N give an average yield 
increase of 5 bu and 15% increase in protein content When 
applied with P, yield increases of 4 6 and 6 bu were obtained 
from 20, 40, and 60 lb of applied N, respeLtively with 
corresponding increvos of 0 8, 1 4, and 2 2% protein The 
higher N rates reduced bushel weights 

60 Eck, H V , Tucker, B B 1968 Winter Wheat Yields and 
Response to Nitrogen as Affected by Soil and Climatic 
Factors Agron J 60(6) 663 66 (Eng) (S W Great Plains 
Res Cent, U S Dep Agr, Bushland, Texas) 

In 104 field trials on 41 soil types in W Oklahoma, 
fertilizer treatments were 45 kg N + 20 kg P/ha or 20 kg P/ha 
Soil moisture at sowing, rainfall during the growing season 
temperature dunng ripening, soil moisture inthe spring, and 
rainfall in tho spring were significantly and positively 
correlated with grain yields and with yield response to N It 
was not nnssible to use thcse relationships to predict wheat 
yields or yield response to N (FCA 22 2440) 

61 Edrich, G L 1969 Nitrate Reductase Actitty in Wheat 
("Tnticum aestivum") and Its Relationship to Grain Protein 
Production as Affected l'v Genotype and Sprit g Application
of Calcium Nitate Diss Abst 29(12) 4478B (Eng) (Univ 
Illinois, Urbana) 

I Seasonal nitrate reductase activity in 15 high protein cv 
was positively correlated with percent N in the grain produced 
Nitrate reductase activity after flag leaf extension was 
correlated with yield of grain protein/ha 2 In a field trial in 
1966 67, in which Ca(N0 3 )2 was applied a,34 and 68 kg/ha 
to cv Gage and Ottawa on April 8, 18, and 30, increasing levels 
of N produced increases in nitrate content, nitrate reductase 
activity, and soluble protein content of leaf tissue Ihere werc 
no differences between cv and dates of application 3 Cv 
Ponca and Monon grown at high post vernalization 

II 



temperatures (380 day/270 C night following 180/70 C)
caused reduced nitrate absorption, low soluble protein content 
of tissue, and red ced dry matter accumulation rate, compFaredwith medium post vernalization temperatures (290/18 C)
(FCA 23 60) 

62 Fleming, A L, Foy, C D 1968 Root StructureReflects 
DifferentialAluminum Tolerancein Wheat Varieties Agron J
60 172 76 (Eng) (U S Dep Agr Sods Lab, Beltsville,
Maryland) 

Atlas 66 and Monon wheat varieties were grown in a 
modified Steinberg nutrient soluti, with 9 pim Al for 5 
days, they were then placed in Al free nutrient Root growth
ceased aftei 24 hr with Monon, but continued with Atlas 66 
When stress was removed, the existing root tips and lateral 
roots of Atlas 66 continued growing but Monon produced new 
lateral roots and considerable growth occurred from 
adventitious roots that had been only ,lightly damaged by Al 
The regenerated Monon root system was conspicuously short
(SF31 3578) 

63 Foy, C D, Armiger, W H, Briggle, L W, Reid, D A 
1965 Differential Aluminum Tolerance of Wheat and Barley
Varieties in Acid Soils Agron J 57(5) 413 17 (Eng) (U SDep Agr , Beltsville, Maryland)

Wheat and barley varieties differed widely in their tolerance 
to acid soils containing high levels of KCI extractable Al
Wheat varieties from Brazil showed the greatest tolerance to 
the acid soils while those from the plains and western states 
showed the least tolerance High levels of extractable Al
resulted in stubby roots, chlorosis, and die back of leaves from 
the tips, and ii some cases a purple colorpcion of stems 
Liming the sois to pH 5 8 reduced the so~ubdlity of Al to 
nontoxic levels and greatly reduced , eliminated yield
differences between varieties Results indicate that certain 

varieties have been selected for properties that are closely

associated with their abilities to tolerate Al in acid soils (CA

63 154901) 


64 Foy, C D, Burns, G R, Brown, J C, Fleming, A L 

1965 Differential Aluminum Tolerance of Two Wheat

Varieties Associated With PlantInduced pH Changes Around 

Their Roots Soil SLi Soc Amer, Proc 29(1) 64 7 (Eng)
(U S Dep Agr ,Beltsville, Maryland)

In nutrient solutions, the Al sensitive Monon variety of 
wheat lowered the pH, and the Al tleri it Atlas 66 variety
raised the pH, resilting in differences up to 0 7 pH unit In
acid Bladen soil, this difference was much smaller and a hit, 
root to soil ratio was netessary to produce significant pH
changes The factor responsible for the Al tolerance of Atlas 
was not transferred to Monon in mixed cultures in Bladen soil 
The relative inrease in yield of Monon with high lime 
r'ompared to yield with low lime was much greater than the 
corresponding in.reav'd yield of Atlas High lime raised the 
concentration of Ca in Monon tops considerably more than in
Atlas Uptake of F by Atlas was greater with low lime than 
with high lime but hie had the opposite effect on P uptake by
Monon Atlas roots were profusely branched with both ligh
and low lime, but those of Monon were profusely branched 
only with high lime Results indicate that the differential Al 
tolerance of Atlas and Monun varieties of wheat can be 
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attributed at least in part to plant induced pH changes around 
their roots (CA 63 12009h) 

65 Gingrich, J R 1965 Effect ofSoil Temperature on the 
Response of linterWheat to PhosphorusFertilization Agron
J 57(1) 41 4 (Eng ) (Oklahoma Agr Exp Sta , Stillwater)

Wheat was sown on soils (a) low in P and (b) high in P to 
which two levels of P or no P were -idded, and the pots were
held at 500, 650, and 800 F The dry matter yield at 24 days 
was unaffected by applied P at 500F, but was considerably
increased at the higher temperatures, the first increment in P 
being particularly effective in (a) The P content of the 
herbage was scarcely affected by lemperature, but increased 
with added P (FCA 19 728) 

66 Greene, R E 1965 InvestigationsofSoil NitrogenLevels 
and Nitrogen Fertilizationof Hard Red Winter Wheat Diss 
Abst' 26(3) 1266 267 (Eng) (Oklahoma State Univ, 
Sfillwater)

Spraying wheat with N solutions after an initial N 
application to the sod increased grain protein content if the
topdressing did not exceed 40 lb N/acre, but the increase was 
small (FCA 19 1956) 

67 Guettinger, D L 1965 NitrateandAmmonium Nutrition 
of Wheat Diss Abst 26(6) 2959 (Eng) (Washington State 
Umv ,Pullman)

Wheat plants grown for 4 weeks in culture solutions in a 
growth chamber produced more top and root growth with
NO3 N than with NH4 N The differences associated with 
source of N were greater when the root zone was maintained 
at 40 F than when it was allowed to equilibrate to the 70 F 
light period and the 600 F dark period The lesser growth in 
NH4 N solutions was shown to be independent of 
(.oncentration The utilization of NI-1 appeared to be pH
dependent, where.s NO3 utilization was 

4 
not Four field trials 

were conducted to evaluate source of N in two rainfall zones 
in eastern Washington N fertilizer was applied in the spring to 
fall seeded wheat At each of the expeimental locations, N
fertilizer increased the prodioction of dry matter The 
percentage of N in the above ground portions also increased
with N fertilization The NO3 N increased dry matter 
production more than did NH4 N at the start of the growing 
season ani1 the uptake of N at this time was also greater with 
an NO3 source of Nthan with an NI-I4 source (CA 64 103540 

68 Halstead, E H , Barber, S A , Warncke, D D , Bole, J B
1968 Supply ofCa, Sr, Mn, and Zn to PlantRoots Growingin 
Soil Soil Sca Soc Amer, Proc 32(1) 69 72 (Eng) (Purdue
Univ Agr Exp Sta , Lafayette)

In growth chamber experiments, the calculated supply of 
Ca, Sr, Mn, and Zn to wheat and soybeans occurring via root 
interception plus mass flow, was highly correlated with their 
uptake P ln p s a fflow, a and Sr reake , but the n 

ake Plant species affected Ca and Sr uptake, but not Mn 
and Zn uptake Three methods of calculating the quantity of 
root interception were ealuated by determinng the relatve 
degree of correlation between the calculated supply and
uptake by the plant The method which estimated the 
maximum possible root interception gave the highest
correlation (FCA 21 2330) 



69 Harper, J E , Paulsen, G M 1969 Nitrogen Assimilation 
and Protein Synthesis in Wheat Seedlings as Affected by 
Mineral Nutrition I Macronutrients Plant Physiol 
44(1) 69 74 (Eng ) (Kansas State Univ , Manhattan) 

Deficiencies of each major nutrient (N, P, K, Ca, Mg, S, and 
Fe) decreased the specific activity of nitrate reductase from 
Triticum aestivum seedlings Nitrate content was decreased by 
N, P, K, Ca, and Mg deficiencies and unaffected by S and Fe 
deficiencies Glutamic acid dehydrogenase activity was 
decreased by N, P, and S deficiencies, unchanged by K 
deficiency, and increased by Ca, Mg, and Fe deficiencies 
Glutamine synthetase activity closely paralleled nitrate 
reductase activity and was decreased by deficiencies of N, P, 
K, Ca, Mg, and S Glutamc oxalacetic transaminase wao not 
sensitive to major nutrient deficiencies High leucine 1

4C 
incorporation into tissue sections of N , P, K , Ca , and 
S deficient seedlings did not appear indicative of protein 
synthesis rates in intact seedlings Nutritional deficiencies 
apparently depleted endogenous amino acid pools and caused 
less inhibition of exogenous leucine 14C incorporation into 
protein (CA 70 76877g) 

70 Harper, J E , Paulsen, G M 1969 Nitrogen Assimilation 
and Protein Synthesis in Wheat Seedlings as Affected by 
Mineral Nutrition II Micronutrients Plant Physiol 
44(5) 636-40 (Eng) (Kansas State Univ ,Manhattan) 

Activity of nitrate reductase from Tnticum aestivum L 
seedlings was decreased by deficiencies of Mo, Zn, and Cl 
Nitrate accumulated in Mo deficient seedlings, declined in 
Zn deficient seedlings, and was unaffected by the other 
micronutrient treatments Glutamic acid dehydrogenase 
activity was decreased by deficiency of Mo, the only nutrient 
that affected the enzyme Glutamine synthetase activity was 
decreased only by Cu deficiency, and glutamic oxaloacetic 
transaminase was not affected by any micronutrient 
deficiencies Incorporation of 14C leucine into protein by 
wheat seedlings was increased by Mo deficiency, apparently 
because of decreased inhibition from endogenous amino acids, 
and was decreased by Cu deficiency Protein content was not 
affected significantly by the micronutrient treatments (FA 
2 1342) 

71 Hough, H , Painter, L I , Singleton, P , Seamands, W , 
Partridge, J , Moine, C , Robbins, G 196f.) Summary of 1965 
Fertilizer Studies in Wyoming Wyom Univ Agr Exp Sta 
Bull 454, 18 pp (Eng) 

Tables of yields of alfalfa, dry beans, shelled corn and corn 
silage, grass hay, potatoes, small grain, and sugar beets 
resulting from the soil application of N, P, Fe, Zn, Mg, Mn, 
gypsum, and manure are given (CA 65 20791a) 

72 Huber, D M , Painter, C G , McKay, H C , Peterson, D 
L 1968 Effect of Nitrogen Fertilization on Take-All of 
Winter Wheat Phytopathology 58(11) 1470 472 (Eng ) (Dep 
Plant Path , Univ Idaho, Moscow) 

In field trials in 1967, the percentage of whiteheads 
resulting from take all (Ophuobolus gramims) in irrigated 
winter wheat, decreased significantly with increasing rates of 
fertilizer N The grain yield obtained from nonfertilized wheat 
severely infected with 0 graminiswas 28 bu/acre Ammonium 
sulfate at 40 lb N/acre reduced the disease index from 83 to 

35 and gave a yield of 58 bu/acre (FCA 22 1663) 

73 Huffaker, R C , Miller, M D, Baghott, K G , Smith, F 
L, Schaller, C W 1967 Effects of FieldApplication of2,4 D 
and Iron Supplements on Yield andProtein Contentof Wheat 
and Barley and Yield of Beans Crop Sci 7(1) 17 19 (Eng) 
(California Agr Exp Sta , Davis) 

In field trials during 3 yrs, the grain yields of wheat and 
barley were significantly increased by 2,4 D isopropyl ester 
applied as a dust at 12 lb/acre at the 5 to 7 leaf stage The 
highest -ereal yields were obtained when the isopropyl Lster 
was used in combination with FeSO 4 or FeEDDHA The 
protein content of the wheat was markedly increased by 
application of 2,4 D iso octyl ester in combination with 
FeDTPA (FCA 21 2304) 

74 Hutton, C E, Fiskell, J G A 1963 Zinc Response by 
Soybeans and Wheat on Heavily Limed Soils in Wlestern 
Fonda Soil Crop Sci Soc Florida, Proc 23 61 70 (Eng) 
(Florida Agr Exp Sta ,Gainesville) 

Results of two experiments are reported where 
combinations of high Ca limestone and high rates of hydrated 
lime were applied to induce a Zn deficiency in crops grown in 
a wheat soybean rotation Deficiency symptoms are described 
Data show the effect of increasing rates of liming materials 
Yield decreases can be counteracted by one application of Zn 
Soil data show some movement of Ca as deep as 15 in from 
lugh applications of hydrated lime at the surface (CA 
62 2210d) 

75 Ibrahim, H A 1967 Studies on the Sprouting Problem in 
Soft White Wheats Diss Abst 28B(i) 16 17 (Eng) (Correll 
Univ, Ithaca, New York) 

In a survey of 259 lines and varieties of wheat, those with 
red grains usually sprouted less than those with white grains 
Few white varieties showed any measureable degree of 
dormancy, cv Avon was more prone to sprouting in the ear 
than was cv Genesee The best method for testing for 
sprouting behavior was by placing ears of wheat on wire mesh 
and spraying with water Resistance to sprouting was greater at 
higher grain moisture contents Topdressing Wihii 40 lb N/acre 
decreased the amount of sprouting Germination of seeds from 
basal spikelets of red and white varieties was less rapid than 
that of seeds from other ear positions (FCA 21 1575) 

76 Jackson, W A, Lugo, H M , Craig, D 1966 Cesium 
Uptake from Dilute Solutions by Young Wheat Seedlings as 
Affected by Selected Cations Plant Soil 24(1) 33 53 (Eng) 
(Dep Soil Sci ,N Carolina Agr Exp Sta , Raleigh) 

Uptake of Cs by roots of wheat seedlings raised in solution 
culture was reduced by prior treatment with K, and by the 
presence of K, Rb, and NH4 in the solution containing the Cs 
At pH 4, addition of Ca increased uptake of Cs Cs transport 
to the shoots was reduced by Ca at pH 6, by NH4 , and by K 
and Rb when the K content of the tissue was high When tile K 
content of the tissue was low, little transport of Cs o,.curred 
and solution concentrations of K up to 001 meq/ increased 
transport of Cs Data suggested that separate processes were 
involved in the uptL),e and the translocation of Cs NI-I 4 ions 
inhibited uptake and transport lo similar extents, wheieas K 
inhibited uptake more than transport (FCA 20 63) 
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77 Jackson, W A , Williams, D C ,Laudencia, P N, Carson, 
E W, Jr 1964 Effects ofPhosphorusNutritionon Manganese 
Uptake and Transport in Wheat Seedlings Trans, 8th Int 
Congr Soil Sci 4 165 79 (Eng) (N Carolina State Univ, 
Raleigh) 

Shoot growth of wheat seedlings cultured in nutrient 
solution without added P was restricted by 10 days after 
germination whereas root growth was not restricted until 18 
days The diminution in capacity of roots of low P seedl'ngs as 
compared with high P seedlings to take up Mn was evident 
before root growth was restricted flhe uptake of Mn wo 
affected more by P nutrition than was Cs and Sr uptake The 
lower capacity of low P seedlings to take up Mn was observed 
for 0 1 1 0 meq Mn/l The diffeence in Mn uptake between 
the two types of seedlings was not attributable to the 
respiratory substr,,te supply since the carbohydrate contents 
of roots and shoots was greater in low P seedlings than in high 
P seedlings Initially, Mn uptake was rapid and nolinear with 
time for both high and low P seedlings In both cases this was 
followed by a slower rate which was linear at 2 8 hr Adding 
equivalent amounts of NaH 2PO4 to the MnC12 increased to 
50% the linear phase of Mn uptake in the low P seedlings, and 
also slightly increased the Mn uptake in the high P seedlings 
Equivalent amounts of Na 2SO4 did not increase Mn uptake 
Transport of Mn to the shoots oLcurred at a steadily increasing 
rate for 8 hr in both seedlings Differences between the high 
and low P seedlings were even more marked in Mn transport to 
the shoots than in Mn uptake by the roots The addition of 
NaH 2 PO 4 to the MnCI2 solutions increased Mn transport more 
than it increased uptake of Mn by roots Addition of 
NaH 2PO4 to the roots of seedlings thal had previously 
absorbed Mn induced substantial movements of Mn to the 
shoots This effect on transport was larger with loW P seedlings 
than with high P seedlings (CA 71 2629b) 

78 Jackson, W A , Williams D C , Minotti, P L 1968 Some 
Consequencesof Nitrogen Nutrition on Uptake and Transport 
of Strontium and Cesium. Soil Sci 106(5) 381 92 (Eng)
(Dep Soil Sci , N Carolina State Univ , Raleigh) 

In growth chamber experiments, wheat seedlings were 
grown for 2 weeks in nutrient solutions containing (a) 
ammonium N, (b) nitrate N, and (c) no N, and then 
transferred to solutions containing labelled Cs and Sr The 
proportion of absorbed Sr transported to the shoots was 
higher in seedlings from (a) and (b) than in those from (c) Cs 
uptake was high in seedlings from (a) and low in those from 
(b), but in the latter, a large proportion was transferred to the 
shoots There was a very high deposition of Sr in the young 
third leaf of seedlings from (a) Dunng the uptake period, Cs 
uptake was decreased in seedlings from (a) and (c) by the 
concomitant presence of ammonium N, while the presence of 
nitrate N increased the Sr and Cs uptake in seedlings from (c)
,OCA22 883) 

79 Jadav, K L 1970 Effect of Salinity on Nitrogen Use by
the DwarfWheat "Trittcum aestivum" variety Sonora 64 Diss 
Abst Int B 30(10) 4460 461 (Eng) (Umv California, 
Riverside) 

Three salinity levels (control, 140 and 280 meq/l ) and four 
N levels (28, 56, 84, 112 ppm N) were combined (3 x 4) in the 
factorial design to give 12 treatments Three salinity levels 
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were established by addition of appropriate amounts of a 
rmxture of equal weights of CaC12 21120 and NaC1 Field 
experiment was carried out simultaneously for a N rate 
comparison with sand cultures The greenhouse experiment 
gave the greatest grain yield per plant, suggesting that under 
suitable environmental conditions, higher yields can be 
obtained than occurred in the outdoor environment in the 
vicinity of Riverside (b) Almost identical conclusions were 
drawn from the experiments in all the three habitats with 
respect to phenology of the species under study, particularly 
with respect to time of flowering, N concentration and uptake, 
and effect of these factors on grain yield It was observed that 
the higher yielding characteristic of the dwarf wheat variety,
Sonora 64, seems to be due to its long penod of grain 
development and N absorption after flower emergence, 
suggesting sufficient water supply after flower emeigence 
stage (CA 74 12212m) 

80 Jensen, M E , Sletten, W H 1965 Evapotriaspiration 
and Soil Moisture Fertilizer Interrelations With Irrgated 
Winter Wheat in the Southern High Plains Conserv Res Rep 
U S Agr Res Serv, No 4, 25 pp (Eng) 

Seasonal evapotranspiration (ET) with optimum soil 
moisture averaged ± 28 in Delayed irrigation, which decreased 
seasonal ET by 10%, reduced yield by 20% N fertilizer 
increased' seasonal ET by 10%, but increased yields by 60% 
Rate of ET increased rapidly in spring During the heading 
stage, Ef reached a mean maximum of 0 28 in /day From 
heading to maturity, potential ET increased, but ET decreased 
N up to 12 lb/acre greatly increased grain yields when medium 
and high moisture levels were maintained High rates of N 
increased protein content of grain, but the latter decreased 
when yields were increased by irrigation N incieased water use 
efficiency (SF ;0 609) 

81 Long, 0 H ,Odom, J A , Safley, L M 1964 Phosphorus 
and Potassium Fertilization in Crop Rotations Tenn Agr 
Exp Sta Bull No 376, 26 pp (Eng) 

In 3 yr rotations of maize, wheat, and red clover on three 
major soil series for periods of 10 13 yr, yields were increased 
significantly by P Fused tricalcium phosphate compared 
favorably with concentrated super, but rock P was greatly 
inferior Dunng the latter half of the experimental periods
when rates of P (fused tricalcium phosphate) and K were 
substituted for some P treatments, 80 lb/acre P2 0 5 gave little 
or no increase over 40 lb/acre for maize but caused continued 
responses with wheat On a silt loam of moderate K status, K 
had little effect on yields but on a second silt loam, maize and 
wheat responded to up to 90 lb/acre K20 (SF 30 2126) 

82 Lutz, J A, Jr , Jones, G D 1969 Yield ofCorn, Wheat, 
and Re. Clover Orchardgrass in Rotation as Affected by
Fertility Treatments on Tatum Silt Loam Va Polytech Inst 
Res Div Bull 43, 12 pp (Eng) (Virginia Polytech Inst, 
Blacksburg) 

In trials during 1952 67 on silt loam developed from 
muscovite schist, wheat and orchardgrass red clover responded 
to P but not to K, although maize responded to K in the later 
years of the experiment when soil K decreased In general, N, 
Ca, and Mg contents of the plant material were affected less by 
soil amendments than were P and K contents The low K 



responses were attributable to the soil's capacity to supply 
large amounts of available K (SF 33 3180) 

83 McNeal, F H , Boatwnght, G 0 ,Berg, M A , Watson, C 
A 1968 Nitrogen in Plant Parts of Seven Spring Wheat 
Varieties at Successive Stages of Development Crop Sci 
8(5) 535 37 (Eng) (Crops Res Div, US Dep Agr, 
Bozeman, Mont- ia) 

Data are given o , the N content of stems, leaves, husks, and 
grain of seven spring wheat cv on five dates during the heading 
to ripe grain stages N percentages in the husks were similar to 
those in stems and leaves, and decreased with tune at 
approximately the same rate Grain N percentages were similar 
at the late flowering and milk stages, but increased 
significantly by the dough stage The average percentage of N 
translocated from top growth to grain was 662% under 
irrigation and 74 8% under dryland conditions The amount of 
N in the total top growth increased by 85 1 kg/ha under 
irngation and 20 1 kg/ha under dryland conditions during the 
sampling period Grain N percentage and grain N content were 
significantly correlated with the grain straw ratio and total top 
yield, respectively (FCA 22 882) 

84 Malik, D S 1968 Effect of Var'ousFactorson Yield and 
Yield Components in Wheat and Soybeans Diss Abst 
30(1) 27B (Eng ) (Univ Illinois) 

Application of N and P increased wheat yield by increasing 
the number of spike bearing culms under low plant density 
Under high plant density fertilizer application increased yield 
by increasing the number of spike bearing culms as well as the 
number of kernels per culm Under low plant eensity N and P 
slightly reduced the number of kernels per culm Application 
of both N and P was more beneficial than the application of 
each elelent alone for increasing yield, number of culms, and 
kernels per culm under high plant densities Application of 
entire quantity of N either at planting oi sm three equal split 
applications (one third rate each at seeung, before and after 
heading) produced higher wheat yields than its later 
topdressing either before or after heading 

85 Miller, F L, Anderson, K L 1965 Relationslups in 
Winter Wheat Between 'tIvrogen, Lignin Content, and 
Fertilizer Treatments Ciop Sci 5(5) 391 94 (Eng) (Dep 
Agron , Kansas Agr Exp Sta , Manhattan) 

The effects of applied N and P on the N and 
lignin contents of the uppermost three mternodes of eight 
varieties of winter wheat were investigated The N content was 
increased by N and P, and it increased m each internode from 
the third ,ipwards The lignin content increased in each 
internode from the third upwards, was unaffected by level of 
applied N and was decreased by P, thus P tends to weaken the 
culm (FCA 19 1348) 

86 Mmotti, P L, Williams, D C, Jackson, W A 1969 
Influence of Ammonium on Nitrate Reduction in Wheat 
Seedlings Planta 86 27-71 (Eng) (N Carolina State Univ, 
Raleigh) 

Seeds of wheat (Thticum aestivum) germinated in the dark 
for 3 days in 10 4M CaSO 4 were grown 14 days in 16 hr of 
light at 1,800 ft-candles daily in a solution of 0 1meq KCI, 0 2 
meq MgSO 4 , and 0 5 millimole Ca(H2 SO4 )2 /I at pH 5 5 with 

brisk aeration Oligoelemen -, at one fifth the strength of 
Hoagland's A Z solution were included In experiments that 
used this solution, the scedlings were the low N seedlings 
Those grown in the basic solut ion + 15 meq/l NaNO 3 were 
the nitrate seedlings The experimental culture solutions were 
supplemented with N at 0 4 meq/ Experiwental periods, 
generally 24 hr, were under continuous light of 1,800 
ft candles N starved seedlings absorbed much less NO 3 when 
NH4 + was present but reduced the same proportion of the 
absorbed NO3 Nitrate seedlings reduced the same amount of 
NO 3 whether or not NI14 + was present Nitrate reductase 
activity was not affected by NH4+ or ine products of NH 4 + 
assimilation NH 4 + exerts its effect directly rather than by 
interference with the reduction of the absorbed NO 3 (CA 
71 88557m) 

87 Minotti, P L, Williams, D C, Jackson, W A 1968 
Nitrate Uptake and Reduction as Affected by Calcium and 
Potassium Soil Sci Soc Amer, Proc 32(5) 692 98 (Eng) 
(N Carolina State Univ , Raleigh) 

Nitrate uptake patterns by N depleted wheat seedlings 
(Tritcum vulgare variety Atlas 66) exhibited an initial lag 
phase which was lessened, but not completely overcome, by 
the presence of Ca solution Maintenance of a more rapid 
subsequent rate of nitrate uptake, which developed after the 
initial lag phase depended upon presence of K solution The 
rapid phase was enhanced %h ea both Ca and K were present 
and was curtailed by shoot exctsic and by Ca deficiency 
Sizeably larger amounts of nitrate were recovered in the shoots 
after 24 hr in KNO 3 as compared to Ca(N0 3 )2 and with the 
former salt, smaller proportions of the absorbed nitrate were 
reduced The data suggest a beneficial influence of Ca both on 
initial nitrate uptake by root tissue and on transport to shoots 
while a continual K supply was apparently beneficial in nitrate 
transport (CA 70 10685m) 

88 Moeller, W J , Thurman, R L 1966 Nitrate Content of 
Fall-Sown Rye, Wheat, and Oat Forages Agron J 
58(6) 627 28 (Eng) (Univ Arkansas, Fayetteville) 

Rye accumulated more nitrates than wheat, which in turn 
accumulated more nitrate than oats at the higher rate of N 
fertilizer, but oats stored more nitrates than wheat at the 
lower rate of fertilization All three species contained the 
highest level of nitrate N at the first cuttings and the amount 
present might be hazardous to livestock grazing Later cuttings 
and regrowth cuttings were lower in nitrate and should present 
no hazard to livestock grazing (CA 66 10258u) 

89 Murphy, L 1968 Let's Take a Look at FallFertilization 
of Wheat Agr Nitrogen News 18(5) 14 15, 17 (hng) 

Preplant fertilizatic of wheat in the Great Plains is feasible 
and provides just as good yields as spring application If all the 
N is applied preplant, lower protein content may be expected 
Apply preplant N after preplant irrigation on sandy soils to 
avoid excessive leaching Incorporating fertilization into tillage 
operations is a major economic gain 

90 Nelson, C E, Mortensen, M A, Early, R E 1966 
Effects of Time and Method ofApplying Nitrogen Carrierson 
Riflrngated Games Wheat Wash State Univ ,Agr Exp Sta, 
Sta Circ No 463, 14 pp (Eng) (Washington State Univ, 
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Pullman) 

A study 
was made of the effects on yield in nil irrigated

Gaines winter wheat of fall or spring application by
topdressing or slianking 40, 80, 120, or 320 lb/acre the N
carriers, Ca(N0 3) 2 , urea, NH4NO3, and (NH4)2S04 Results 
showed no significant differences in yields with any one N 
source Topdressing or shanking in the spring gave more grainand less straw per acre than the fall application, but with low 
N rates, shanking in the spring proed the most effective time
and method for application of (NH4 )2SO4 (CA 66 85 145m) 

91 Nelson, C E, Early, R E , Mortensen, M A 1968 Effoct
of Time of First April and May Irgations on Topdressed
FertilizerN on Gaines Wheat Wash State Univ , Agr Exp
Sta , Sta Circ 489, 9 pp (Eng) (Washington State Univ,
Pullman) 

Gaines wheat was seeded in September on Shano silt loam,
topdressed vlth NH4NO3 in March, and irrigated every 2 
weeks until harvest, starting at three different dates after
seeding Grain or straw yields were not significantly affected 
by the different irrigation treatments possibly because of
higher than no-mal rainfall The effects of "soil test" NO3 N 
plus fertilizer N on yield were also studied, the levels ranging40 360 lb N/acre Grain yield, increased curvilinearly from 58 
bu with 40 lb N/acre to 110 bu/acre with 240 lb N/acre, and
decreased with higher N levels For each 4 7 lb N/acre, yield
increased I bu/acre through the range where N limited yield
(FA 2 372) 

92 Nelson, C E , Early, R E , Mortensen, M A 1966 The 
Effects on Wtlieat Yield of Deep Discing and Spring Tooth
Harrowing ti Soil Following Shal kedIn Ammonium 
Nitrogen Fertihzation Wash State Univ, Agr Exp Sta , Sta 
Circ No 459, 8 pp (Eng) (Washington State Univ , Pullman)

Irrigated spring wheat was grown with (NH4)2SO4 ,NH4HS0 3, and aqua NH3 shanked into the soil at 40 160
lb/N/acre These applications did not affect the resulting
wl~eat yields Cultipacking soil after applying the fertilizers
resulted in higher wheat yields than deep discing and
cultipacking or deep spring tooth harrowing and cultipacking
the soil, due to N carriers being brought to the surface by the

latter two methods Laboratory work showed that some 

gaseous NH3 can be lost 
 from aqua NI-I3 , less from
(NH4)2SO 4 , and none from NHI-1HS0 The lower wheat4 3
yields from deep post fertilization tillage than from 
cultipacked treatment ,vas attributed to a portion of the NH3
fertilizer materials being brought into the upper surface of the
soil where it was unavailable to the plants under conditions 
with little moisture (CA 66 94363h) 

93 Nelson, C E , Mortensen, M A, Early, R E 1965
Phosphorus and Zinc Fertilization of Rilllrgated Wheat on 
Recently Leveled Land Wash State Univ ,Agr Exp Sta ,Sta
Circ No 458, 8 pp (Eng ) (Washiigton State Univ , Pullman)

The soil was treated with four fertiliLers amimonium 
sulfate banded together or separately with triple
superphosphate ammonium nitrate b inded with triple
superphosphate or dtainmoniun phosphate The Ntreatments 
were all at 160 lb N/acre The field used had a history of Zn 
deficiency The P levels used were 0, 26 52, or 104 lb/acre
The average yield for all treatments in the experiment was 

79 6 bu/acre The 26 lb P increment produced 7 2 bu/acre 
more wheat than did the treatment with no P Additional 
26 lb P increments did not affect yields No Zn deficiency was
observed in the wheat, nor was there ayield response from Zn
when it was applied in combinations with the N or P 
treatments (CA 67 32052t) 

94 Nielson, R F , Van Epps, G A 1966 Fertilizing Winter 
Wheat in Utah Utah Sci 27 68 71 (Eng)

N deficiency occurred on all areas producing dryland winter 
wheat The deficiency tends to be exaggerated in years offavorable moisture Some dryland soils respond more
favorably to NP application than to Nalone Little correlation 
appears between soil tests for P and response to P by winter
wheat Placement with the seed at planting produced yields
equal to or better than those obtained from broadcast 
applications Fertilizer response appears more pronounced in 
years when wheat emerges in the autumn N broadcasting in 
spring should take 'lace early, so that N moves into the sod
during spring storm Response to broadcast P was less than to 
placed P Placement with the seeds did not reduce stands or
yields at rates up to 50 lb/acre N (SF 30 614) 

95 Olson, R V, Koehler, F E 1968 "Fertilizer Use on 
Small Grain," IN Changing Patterns in Fertilizer Use, pp
253 71, Proc Symp Soil Sci Soc Amer , Chicago, 1I , Feb 
14 15, 1968 Soil Sci Soc Amer, Inc , Madison, Wisconsin 
(Eng) (Kansas State Univ , Manhattan) 

A summary ieview, with six references, of nutrient andfertilizer requirements, and determination of the latter in
wheat, oats, barley, and rye, effects of fertilizer on crop
quality, fertilizer practice for hard red winter wheat in the 
central Great Plains and for soft white wheat in the Northwest 
(SF 31 2104) 

96 Paulsen, G M , Harper, J E 1968 Evidencefora Role of
Calcium in Nitrate Assimilation in Wheat Seedlings Plant
Physiol 43 775 80 (Eng) (Kansas State Univ ,Manhattan)

Severely Ca deficient seedlings accumulated high levels of
NO2 and moderate levels of NO3 and organic N, but contained
unaltered levels of hydroxylamine, accumulation of NO2 was 
not related to Mo deficiency or altered cellular pH Deficiency
of Ca decreased NO3 reductase, but did not affect NO2reductase and NADP diaphorase activitiee %esults suggest that
the role of Ca is in the intracellular transport of NO2 and not 
in induction or activity of enzymes (SF 31 4315) 

97 Pumphrey, F V 1968 Wheat Yield and Protein Content 
as Predictorsfor Nitrogen Fertilizationin Northeast Oregon 
Ore Agr Exp Sta Spec Rep 259, 8 pp (Eng)Yields and protein content of winter wheat grown without 
or with N fertilization in northeast Oregon varied considerably
between fields Yield of a particular field was only weakly
correlated with percent protein in the grain or the yield
increase resulting from N fertilization Yield of a field is of 
little value as a guide in establishing reliable N fertilizer
recommendations Larger yield increases from fertilizing with 
N were obtained in the higher yielding fields than in the lower
yielding fields The a,,aj3r cause of low yields in the 
low producing fields is not a shortage of N The protein
content of the grain not fertilized with N was negatively 
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correlated with yield increase resulting from fertilizing with N 
This negative correlation may prove useful as a tool in 
predicting the need for N fertilization Data indicate that the 
rate of N applied should be adjusted to produce grain with a 
protein content of 8 7 to 8 9% Allowance would need to be 
made for the variety grown and the yeaily effects of the 
fertilizer 

98 Roberts, S, Koehler, F E 1965 Sulfur Dioxide as a 
Source of Sulfur for Wheat Soil Sci Soc Amer, Proc 
29(6) 696 98 (Eng) (Washington State Univ, Pullman) 

SO2 was injected into the soil as a source of S for wheat ingreenhouse and field studies using S deficient silt loam soils 
Yields were approximately doubled when SO 2 was applied at 
25 ppm S in the greenhouse, higher rates (Z 500 ppm)
resulted in slight additional growth Plant growth responses to 
S02 and gypsum at 10 ppm S were almost identical In thegreenhouse experiments, SO2 applied at 2,500 ppm greatly
reduced plant growth and 5,000 ppm was lethal soon after 
emergence Concentration of S in plants was directly related to 
the rate of S application In field trials, SO 2 was applied at 8,
16, 32, and 64 lb S/acre, no adverse effects were noted at the 
highest rates of application S02 compared favorably with 
gypsum as a source of S with respect to plant growth, total S 
uptake, and wheat yield in both greenhouse and field trials 
(CA 64 16572a) 

99 Russel, D A , Henshaw, D A ,Schauble, C 2 , Diamond,
R B 1970 High Yielding Cereals and Fertilizer Demand 
National Fertilizer Development Center, Tennessce Valley 
Authority, Bull Y4, Muscle Shoals, Alabama, 22 pp (Eng)

Yield responses to fertilizer are reviewed for high yielding
and native varieties of rice, wheat, maize, and grain sorghum
Universally, these cereals respond to N,but less frequently to P 
and K Generalized yield curves were computed for the 
response of high yielding and native varieties of these crops
but not to P or K because of the scarcity of data "Ihecurves 
define no specific response of either type of variety for any
country but are examples of expected relative responses
between high yielding and native varieties 

100 Schaeffer, R J , Klages, K H W 1966 Nitrogen Fertilizer 
Improves Quality of Hard Red iVinter Wheat in Eastern Idaho 
Idaho Agr Exp Sta Bull 461 19 pp (Eng) (FCA 20 18) 

101 Sharma, K C , K-gntz, B A, Brown, A 1 1968 
Interaction of P and Zn on nvo Dwarf Wheats Agron J 
60(3) 329 30 (Eng) (Univ California, Davis) 

Two Mexican dwarf varieties of wheat (Thticum aestivum 
L) were used as test crop to study the interaction between P 
and Zn in Corning clay loam soil The pattern of Zn deficiency 
symptoms was different in two varieties Zn concentration was 
markedly decreased with P application In absence of Zn, 100 
ppm P resulted in reduced growth over that of 25 ppm P (FA
1 1067) 

102 Smika, D F 1970 Summer Fallow for Dryland Wit ter 
Wheat in the Semiarid Great Plains Agron J 62 15 17 (hng)
(U S Dep Agr , North Platte, Nebraska) 

On a Holdrege silt loam a fallow.wheat (Tnticum ae~tivum) 
system provided stable production when comparmd with 

continuous wheat which failed more than 30% of the time 
Fallow wheat was the most efficient method of producing
winter wheat when average annual precipitation was less than 
43 cm In both cropping systems grain yields were positively 
related to total precipitation for fallow wheat with and 
without N fertilizer the correlation coefficients were 0 643 (P 
= 01) and 0 464 (P = 05) respectively, for continuous wheat 
with and without N the coefficients were 0 540 (P= 01)and0 544 (P = 05) respectively N content of fallow wheat grain
without N fertilization was as high as that of continuous wheat 
with fertilizer N (given as NH 4 NO 3) (SF 33 4051) 

103 Stewart, B A, Porter, L K 1969 Nitrogen Sulfur 
Relations in Wheat ("Triticum aestivun '"), Corn ("Zea
mays"), and Beans ("Phaseolus vulgarts" Agron J
61(2) 267 71 (Eng) (Soil Water Conserv Res Div , Agr Res 
Serv, Fort Collins, Colorado)

The N S ratios in the tops and roots of wheat (T aestwuin), 
corn (Z mays), and beans (P vulgariv) were studied in relation 
to N and S supplies in soil Greenhouse studies showed that 
when S became limiting, additional N did not affect either the 
yield or protein level of the plants, but the nonprotein N 
(nitrates, amides, and amino acids) increased There was a close 
relation between the amounts of N and S metabolized in the 
plants The data indicated that one part S was required for 
every 12 15 parts N to insure maxinum production of both 
dry matter and protein As the use of N fertilizers Increases 
the possibility that S may become limiting also increases, and 
adequate consideration of S becomes necessary This i,
especially true in greenhouse studie , where S may become 
linting very quickly (CA 70 95788v) 

104 Stewart, B A , Whitfield, C J 1965 Effects of Crop
Residue, Soil Tempe (ire and Sulfur on the Growth of 
linter Wheat Soil Sci Soc Amer , Proc 29(6) 752 55 (Eng)
(U S Dep Agr , Fort Collins, Colorado)
 

Holdredge very fine sandy loam from q fallow m' -at 
 field 
which had been farmed to wheat for -50 year and had never 
been fertilized was used Soil temperatures were controlled at 
55, 60, and 65 ± 0 50 F by placing the pots in thernostatically 
controlled water baths The numbei of culins decreased as thetemperature increased when - fertilizer was added When
 
fertility was adequate the culm number increased sharply

from 55 to 60OF with little difference between 60 and 650
 
When no fertilizers 
 were added, the mixed straw treatment
resulted in a decreased yield as compared to no straw Straw 
on the surface decreased the nutrient supply slightly or not at 
all When N and P were added, the decomposition of straw 
incorporated with the soil immobilized a portion of the
 
available S and a reduction in yield resulted When 
 ! was
 
added with tIe N and P, the presence of straw in I e soil did
 
not effect yield Ratios of total N to total S (total N S) and
 
protein N to protein S were determined on the tissue Total 
N S can be used as a criterion in assessing the S status of 
plants, a total N S ratio of - 17 1 or lebs indicates that S islimiting the formation of proteins (CA 64 16572b) 

105 Stroike, J E , Johnson, V A , Schmidt, J W , Mattern,
P J 71 Results of the First International Winter Wheat 
Perfirmance Nursery Nebr Agr Res Ball 245, 84 pp (Eng)
(Univ Nebraska, Lincoln) 
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The first nursery was grown in 1969 at 23 sites in 16 
countries and wag comprised of 28 winter wheat varieties and 
2 spring varieties Data were reported from 21 sites Specific 
objectives of the nursery are to (1) Test the adaptation of 
winter wheat varieties under a tange of latitudes, daylengths, 
fertility conditions, water management, and disease 
complexes, (2) Identify superior winter varieties to serve as 
recipient genotypes for high protein and high !ysine genes, (3) 
Test the degree of expression and stability of the high protein 
and high lysine traits in an array of environments 

106 T.rman, G L , Ramig, R E , Dreier, A F , Olson, R A 
1969 Yield Protein Relationshps in Wheat Grain, as Affected 
by Nitrogen and Water Agron J 61(5) 755 59 (Eng) 

Highly significant inverse yield protein relationships in 
wheat grain were found at each level of applied N in an 
irrigation N rate experiment on hard red winter wheat over a 
3 yr period at North Platte Nebraska The chief effect of 
applied N with adequate water was to increase yields, while 
the chief or entire effect wilh severe water deficits was to 
increase protein content Ii intermediate situati',is, N 
increased both yield and protein content In dryland 
experiments in 1966 and 1967 showing significant grain yield 
response to applied N, protein content also increased Vhere 
little or no yield response occurred, N mainly increased 
protein content Content of NO3 N in the soil to a depth of 
180 cmi was also important in yield protein relationships 
Average protein contents of about 20 hard red winter wheat 
varieties at different locations in Nebraska in 1966 and 1967 
were also negatively related to grain yields Protein contents 
varied inore widely among lr,,ations than among varieties at 
each location 

107 Tocher, C A S 1965 Sone Aspects ofIron Nutrition of 
Wheat and Peas Diss Abst 26(2) 655 56 (Eng) (Washington 
Univ , St Louis) 

Increasing the level of Fe in the nutrient solution from 0 5 
to 12 5 ppm increased the Fe level of wheat grain 2% times 
However, decreased yields also resulted (CA 63 17077c) 

108 Welch, L F, Johnson, P E , Pendleton, J W ,Miller, L 
B 1966 Efficiency of Fall Versus SpringApplied Nitrogen 
for Winter Wheat Agron J 58(3) 271 74 (Eng) (Dep 
Agron , Univ Illinois, Urbana) 

In a 3 yr trial, winter wheat cv Monon was given 
combinations of 0, 20, 40, and 60 lb N/acre in , tumn and 
spring The relationship between yields and applied N was 
nearly linear, but the maximum response varied widely 
between years N gave higher yields when applied in spring 
than in autumn, 20, 40, and 60 1b of spring applied N/acre 
were equivalent to 30 0, 59 8, and 89 4 lb N/acre applied in 
autumn, respectively (FCA 20 779) 

109 Whittlesey, N K, Fanning, C D 1969 Economics of 
Nitrogen Fertilizer Use on Wheat in Pacific Northwest 
Commer Fert 118(2) 21 2, 24 5 (Eng) (Washington State 
Univ ,Pullman) 

A change in fertilizer prices will not greatly affect sales of N 
to wheat farmers in the Pacific Northwest Most of these 
farmers already are using an amount of N that produces nearly 
maximum profits Uncertainty about weather, prices, and the 
way Gaines wheat responds to N is probably the cause for not 
applying the 10-40 lb/acre that is needed for maximum profit 
A figure and a table show probable yield response for 0 190 
lb/acre of N in 10 lb increments at three soil moisture levels 
(FA 2 697) 

110 Woodward, R W 1966 Responses ofSome Semi-Dwarf 
Spring Wheats to Nitrogen andPhcvphorusFertilizer Agron 
J 58(1) 65 6 (Eng ) (Utah Agr Exp Sta , Logan) 

Yields and yield increases due to early season N 
applications were greater from three semi dwarf hard red 
spring wheat varieties than from similar tall varieties Yield 
increases resulted primarily from increased tillering Except in 
very fertile soil, N also increased plant height, lodging, protein 
percentage, and sedimentation values Increases in protein 
contents and lodging percentages were higher in tall than in 
semi dwarf varieties (FCA 20 13) 

111 Young, R A , Ozbun, J L , Bauer, A , Vasey, E H 
1967 Yield Response of Spring Wheat and Barley to Nitrogen 
Fertilizer in Relation to Soil and Climatic Factors Soil Sci 
Soc Amer , Proc 31 407 10 (Eng) (N Dakota State Univ, 
Fargo) 

Response to fertilizer N was related to soil moisture and 
NO3 N stored in the soil at seedirg time and to growing season 
precipitation and temperature Regression equations relating 
response to these factors were developed Response was not 
related to available N released during incubation or to N 
released by alkaline permanganate (SF 31 1391) 

URUGUAY 

112 Ministerio de Ganaderia y Agricultura 1969 Trigo Botn 
DivulgacionNo 1, Cent Invest Agric "Alberto Boerger," 36 
pp (Sp) 

113 Reynaert, E E, Castro, J L 1969 Phosphorus 
Requirements for Wheat in Some Soils of Uruguay Boln Tec 
Cent Invest Agnc "Alberto Boerger," No 10, 22 pp (Sp) 

Recommended rates of soluble P2 0 5 for wheat in brown 
and black meadow soils of Uruguay varied between 30 and 60 
kg/ha (SF 33 3177) 
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University, revealed that farmers in the six eastern provinces 
listed fertilizer as the major limiting factor in wheat 
production and over one fifth of the farmers interviewed said 
fertilizer would increase their wheat yields by 50% 

AUSTRALIA 

115 Beech, D F, Norman, MJT 1968 Preliminary 
Assessment of the Adaptation of Semi Dwarf Wheat Varieties 
to the Ord River Valley Aust J Exp Agr Atm Husb 
8 349 57 (Eng) (P 0 Box 109, Canberra) 

Performance under irrigation of three semi dwarf wheat 
varieties was compared with that of two Australian varieties at 
three sowing times and three N fertilizer levels in factorial 
combination The semi dwarf varieties differed from the 
Australian varieties in their ability to use a high N uptake for 
grain production in their greater harvest index and in their 
lower grain N content Mexico 120 and Chile 1B gave highest 
yields (SF 32 718) 

116 Bhatti, A S , Loneragan, J F 1970 The Effect of Early 
Superphosphate Toxicity on the Subsequent Growth of 
Wheat Aust J Agr Res 21(6) 881 92 (Eng) 

The effects of 19 days' treatment with three rates of 
superphosphate and four rates of ammonium nitrate 
application on the growth of wheat in a siliceous sand have 
been studied both during and after treatment Severe necrosis 
of leaf tips developed after 7 days at high superphosphate and 
no ammonium nitrate Plant tops with symptoms had high 
concentrations of P Decreasing superphosphate or increasing 
ammonium nitrate gave lower P concentrations and fewer 
symptoms in plant tops Ammonium nitrate depressed P 
concentrations by promoting top growth relative to root 
growth Symptoms were ascribed to P toxicity When plants 
with severe symptoms of P toxicity were transplanted to 
siliceous sand and watered witi complete nutrient solution 
containing adequate phosphate, tillering was delayed and dry 
weights of tops, roots, and grains were depressed about 30% 
Plants with symptoms of only moderate intensity recovered 
and grew as well as plants which initially had nuld or no 
symptoms The results suggest that the intensity of P toxicity 
reported to occur in cereal crops in the field is not lrkely to 
depress yields seriously 

117 Chaudhry, F M, Loneragan, J F 1970 EJfects of 
Nitrogen, Copper, andZinc Fertihzerson the Copperand Zinc 
Nutrition of Wheat Plants Aust J Agr Res 21(6) 865 79 
(Eng) 

The effects of N, Cu, and Zn fertilizers on dry matter yields 
and on C. and Zn absorption and distribution were studied in 
Gaao wheat plants grown in pots of an acid loamy sand from 
BadgingE rra, Western Australia Plants were harvested three 
times during vegetative growth and at matuiity Cu and Zn 
fertilizers had no effect on vegetative or L in yields unless N 
fertilizer was also added N fertilizer overcame symptoms of 
severe N deficiency and increased growth five to eightyfold N 
induced suight symptoms of Cu deficiency and of Zn 
deficiency after 80 days' growth and induced severe symptoms 
of Cu deficiency at maturity N severely depressed the 
concentrations of Cu and Zn in plant tops and roots by 

diluting the absorbed Cu and Zn two effects of N on growth 
contributed to dilution of Cu and Zn-a large increase in total 
growth and a marked increase in top relative to root growth 
Deficiencies of Cu and of Zn each depressed vegetative growth 
and delayed maturity at maturity, each deficiency enhanced 
straw yields and depressed grain yields Cu deficiency was 
aggravated by Zn sulfate, which depressed Cu concentratio, s 
of tops and roots Zn deprcssed Cu concentrations mainly by 
depressing Cu absorption it depressed the amount of Cu 
absorbed, depressed the rate of Cu absorption per gram root in 
early growth, and had no effect on the distribution of Cu 
between roots and tops The combined effects of Zn and N 
fertilizers induced such severe Cu deficiency at maturity that 
they almost eliminated grain yield Zn deficiency was 
aggravated by Cu sulfate, which depr-,bed Zn concentrations 
of tops and roots Cu depressed Zn concentrations in plants 
partly by increasing growth but pnmarily by depressing Zn 
absorption Cu depressed the amount of Zn absorbed, 
depressed the rate of Zn absorption per grain root in early 
growth, and had no effect on the distribution of Zn between 
roots and tops It is suggested that N fertizer could induce Cu 
and Zn deficiencies in cereal crops growing on soils with 
marginal Cu and Zn supplies Zn fertilizers would aggravate the 
effect of N on Cu deficiency, and Cu fertilizers would 
aggravate the effect of N on Zn deficiency 

118 Colwell, J D 1968 Calibrationand Assessnment of Soil 
Tests for Estimating Fertilizer Requirements H Fertilizer 
Requirements and an Evaluation of Soil Testing Aust J Soil 
Res 6 93 103 (Eng ) (Div Sods, CSIRO, Canberraj 

Evaluation of soil test measurements in relation to yield 
responses of wheat and potato"o to N, P, and K fertilizers 
established significant (P <005 to P <0001) relationships 
for the P and K tests but not for the N test (SF 32 540) 

119 Colwell, I D , Esdaile, R J 1968 The Calibration, 
Interpretation,and Evaluation of Tests for the Phosphorus 
Fertilizer Requirements of Wheat in Northern New South 
Wales Aust J Soil Res 6(1) 105 20 (Eng) (Div Soils, 
CSIRO, Canberra) 

Several tests can be used simultaneously for the prediction 
of fertilizer requirements, and this s demonstrated by the 
calibration of the soil tests, NaHC0 3 soluble P, 
NaHCO3 soluble K, and pH, against yield response of wheat to 
P fertilizer using data from 49 field expirimems in northern 
New South Wales The value of rainfall and clay content as 
tests was also investigated but their contributions to the 
calibration equations were nonsignificant The application of 
economic principles for the estimation of optimal P fertilizer 
requirements is demonstrated Fertilizer requirements decrease 
with increase in the value of NaHCO 3 soluble P, with increase 
m pH, and with decrease in NaHCO 3 soluble K A statistical 
and economic evaluation of the tests is made or, the basis of 
the regression surfaces established under the calibration 
procedure, and it is concluded that the value of testing for P 
fertilizer requirements is considerable (FCA 23 20) 

120 Cox W J 1968 Rates of Superphosphatefor Cereal 
Grain Productionin the Under20 Inch RainfallAreas J Agr 
W Aust 9 97 100 (Eng) 

Results of 102 wheat trials were analyzed to determine the 
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best rates of superphosphate for individual soil types The 
ideal rates are highest for mallee soils (up to 300 lb/acre), then 
scrubplain, white gun,, red brown swndy loams, and salmon 
gum/gimlet soils Rates can be lowered as the total previously
applied superphosphate increases differenceNo in 
requirement was found for the 12 16 in and 16 20 in rainfall 
areas It is bdlieved that the same rates would suit oats and 
barley (SF31 3637) 

121 Cuthbertson, E G 1969 "Chondrdla iuncea" in 
Australia 2 Preplanting Weed Controland Wheat Production 
Aust J Exp Agr Anim Husb 9 27 36 (Eng) (Agr Res 
Inst , Wagga Wagga, New South Wales) 

The response of wheat to N fertilization and to the time
and method of skeleton weed control was determined at three 
sites Preplanting herbicide sprays reduced the response to N 
fertilizer but the interaction was not generally significant (SF
32 3986) 


122 Doyle, R J , Parkin, R I , Gartrell, J W 1965 
Molybdenum Increases Cereal Yields on Wheatbelt Scrubplam
J Agr , W Aust 6(12) 699 703 (Eng) 

In four field experiments and two paddock strip trials since 
1960, Mo at I oz/acre, as roasted molybdenite (2 oz/acre) 
mixed with superphosphate, increased yields by <3 5 bu of 
wheat and 5 5 bu of oats/acre, on sandy and gravelly
scrubplaia soils of the eastern wheatbelt (CA o 112840 

123 Duncan, 0 W 1968 Correctionof Zinc Deficiency t, Plants Plant 
Wheat

Soil 26 119 28 (Eng) (Inst Agr, Univ WWheat on the DarlingDowns, Queensland Qd J Agr Anim
Sci 24 287 92 (Eng) 

ZnSO 4 , applied as 1%spray or drilled in at 1 cwt/acre,
increased yields by up to 35% (SF 31 4474) 

124 Freney, J R , Lipsett, J 1965 Yield Depression in 
Wheat Due to Ifigh NitrateApplications, andIts Allevtation by

Mo Nature 205(4971) 616 17 (lzng) (Div Plant Ind,
CSIRO, Canberra) 

Wheat grown in high nitrate soils required additional Mo for 
high grain yield Although high nitrate low Mo resulted in low 
yields, total protim N to P ratio was not significantly changedat various Mo levels (CA 62 1239 te) 

125 Greenwood, E A N 1966 Nitrogen Stress in Wheat Its
Measurement and Relation to Leaf Nitrogen Plant Soil 
24(2) 279 88 (hng) (CSIRO, Div Plant nd , Nedlands)

The intensity of N deficiency in the wheat variety Gabo 
was measured over a range of 1 83% of -4stress Seedlings were 
grown in sand using a nutrient solution containing
(LonLentrations in mM given) CaCl2 I, NaH 2 PO 4 0 33, MgS0 40 75, KCI 1, ferric Ltrate 18 X 10 1, CuSO 4 5 X 10 4, bicarbonate extractable P, but the lower of these may alsoMnSO 4 5 X 10 3, H3 B0 3 1 5 X 10 2,ZnSO 4 1 5 X 10 4,
ammonium niolybdate I X 10 1 N was supplied in 
conentrations 0 125 10 0 nM as an equimolar solution of 
N114 NO3 and NaNO 3 Relative growth rates of tops fell from 
11% to 2%/day within these limits, deficiency symptoms
appeared when stress was >40% Stress was calculated in terms 
of conce,trations of total, soluble, and free ninhydrin N of the 
youngest fully expanded leaf (CA 65 1334e) 

126 Halse, N J , Greenwood, E A N, Lapins, P, Boundy, 
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CAP 1969 An Analysis of the Effects of Nitrogen
Deficiency on the Growth and Yield of a Western Australian 
Wheat Crop Aust J Agr Res 20 987 18 (Eng)

A wheat crop was giown on a N dehiuen, sandy soil Urea 
%as supplied at rates of 0 (NO), 56 (NI), and 336 (N2 ) kg
N/ha In general, the relative growth rate (R)decreased with 
time During tle first half of the growing season R for N2 > 
NJ > No,but in August deficient plants recovered rapidly 
The recovery was associated with the emergence of the second
tiller, an increase in net assimilation rate and N uptake, and a 
decrease in N ,,tress There was no evidene that the recovery 
was due to an mciease in mineralization of soil N N stress In 
treatment No decreased from 48% in July to 14% in 
September By contrast, stress in treatment N, increased 
rapidly from 6 to 23% during July and fell to 5% by
September Flower initiation in No plants was delayed 14 days
and ear emergence was delayed 8 days compared with N2plants The grain yields of No and N, plants were 30 and 60% 
respectively of those of N2 plants The decrease was due
mainly to differences in the number of heads per sq meter,
although N deficiency also reduced the number of grains per
head and the weight per grain The duration of photosynthetic
activity after anthesis was not affected by N treatments 
Harvest index was highest on the No treatment and similar on 
Ni and N2 treatments 

127 Lewis, D G , Quirk, J P 1967 PhosphateDiffusion in 
Soil and Uptake by Plants 11 Phosphate Uptake by 

Australia, Nedlands) 
150, 300, oO0,and 2,400,gP/g soil were applied as calcium 

phosphate solution to a sandy loam soil which was then dried 
and thoroughly mixed For each level of added P, uptake into 
plant tops was almost constant between 2 and 12 weeks andaveraged 65, 135, 290, and 530 upgP/plant/day respectively
Uptake rate in wheat growing in field rotation trials, where 
current additions of P produced no yield increase, approached
that of plants at the two highest levels of P addition in the pot
tests, but this rate was maintained for only a short time (SF 
30 2387)
 

128 Lipsett, J 1969 Amount ofPhosphorusin FieldGrown 
Wheat in Southern New South Wales J Aust Inst Agr Sci
35(4) 260 62 (Eng)

A variation in P removal by commercial grain of 1 15
lb/acre was observed In that year, the same variety of wheat 
contained less P on sites of lower fertility than on a site of 
ugh fertility, as judged by reported history, soil analysis, and 
crop performance The highest concentrations of P in plants
occurred on two sites h moderate levels ofw 

reflect an effect of N deficiency in raising P concentration 
Addition of N at deficient sites increased yield of grain and P 
content oy 25%, and on the second site addition of N 
increased removal of P from 9 to 13 lb/acre (CA 73 34297z) 

129 Lipsett, J 1968 Experimental Variation of the Supply
of Nitrogen, Phosphorus,and Water to Wheat J Aust Inst 
Agr Sol 34 174 77 (Eng) (CSIRO, Canberra) 

Wheat plants grown in potted infertile yellow podzolic soil were supplied with a basal nutrient solution, and some plants 



with additional P or N High levels of N either did not affect or 
reduce grain yield, unless high P and water were available 
Withholding water affected the 1,000 grain weight and 
interactions with P occurred Varietal differences were small 
(SF 32 1540) 

130 Littler, J W 1968 Wheat NutritionandCrop Rotation 
Qd Agr J 94(8) 508 9 (Eng) 

Urea at I cwt/acre, applied on May 29, 52 days before 
sowing wheat on forest dark gray clay soil, gave higher grain 
yields than a rate of 0 5 cwt/acre, or when applied on other 
dates Its application with seed had no adverse effect on 
germination, but delayed seedling emergence Wheat showed 
no response to N applied alone, but showed a large response to 
P, and still higher response to P + N Wheat sown on plots 
which had been under lucerne for the previous 4 yr yielded 
more than on plots not previously under lucerne, but which 
received 90 lb N/acre (KCA 22 845) 

131 Loneragan, J F , Carroll, M D , Snowball, K 1966 
Phosphorus Toxicity in Cereal Crops J Aust Inst Agr Sci 
32 221 23 (Eng) (Univ W Australia, Nedlands) 

Young cereal crops receiving standard rates of 
superphosphate (150 200 lb/acre) on light textured (sandy) 
soils in Western Australia showed a high incidence of 
P toxicity symptoms, associated with P concentrations >0 8% 
and >1 3% (dry weight) in whole tops and oldest leaves, 
respectively (SF 30 1316) 

132 McClelland, V F 1970 Effects ofNitrogen Fertilizeron 
the Yield and Protein Content of Wheat Grown Under 
Different CroppingRotations Aust J Exp Agr Anim Husb 
10(45) 450 54 (Eng ) (Mallee Res Sta ,Walpeup) 

N fertilizer increased the yield of wheat grown on land that 
had been cropped under an intensive rotation Overall, these 
yield increases were substantial, but yield response was 
restricted in a dry year Where the same type of land was 
cropped on a rotation that included medic pasture, N fertilizer 
had little effect on yield except in a year with abnormally high 
spnng rainfall The application of N fertilizer resulted in a few 
increases in grain protein content The difference in grain 
protein content between cultivars was also small, with the 
grain protein content of Beacon being only slightly higher than 
for other cultivars There was a substantial increase in grain 
protein content due to the effect of medic pasture in the 
rotation The fact that grain protein content did not vary 
appreciably between years is especially important in the 
consideratioa of grain protein content as an index of potential 
response to N fertilizer (CA 74 12199n) 

133 McClelland, V F 1968 Superohosphateon Wheat The 
Cumulative Effect of Repeated Applications on Yield 
Response Aust J Agr Res 19(1) 1 8 (Eng) (Mallee Res 
Sta , Walpeup) 

The cumulative effects of repeated applications of 
superphosphate on wheat yield responses, over a period of 26 
yr (10 cycles of a rotation system), were examined Since 
cumulative effects are the sum of current and residual effects 
and current effects diminish with repeated applications of 
supeiphosphate, this approach enabled residual effects to be 
Inferred Resi.ual effects were apparent at all rates of 

application (30, 60, 90, and 120 lb/acre), being greater at the 
three higher levels The influen.e of rainfall in the growing 
period (April to October) on cumulative effects was also 
examined April rainfall increased yield at all levels of 
application, whereas September rainf il increased yield only at 
90 and 120 lb/acre of superphosph, te The results indiLate 
that, for this particular experimental site, residual P has 
become more important in determining yield responses than 
currently applied P (FA 1 1061) 

134 Mason, M G 1968 Trials With Urea and Anhydrous 
Ammonia for Wheat Growing J Agr W Aust 9(5) 98 108 
(Eng) 

In trials on loamy sand, urea applied at sowing gave higher 
increases in yield of wheat than when applied 2 4 weeks after 
sowing, but on very sandy soil its application 3 weeks after 
sowing was more effective On gravelly sand anhydrous 
ammonia injected at a depth of 4 in at sowing gave higher 
yields than when injected at 2 in , but highest yields were 
obtained from injecting it at a depth of 2 in 34 weeks before 
sowing Injection depths of 6 8 in were considered optimum 
for obtaining the highest yields on sandy soil (FCA 22 850) 

135 Mason, M G Parkin, R J PatriLk II 1969 A 
Comparisonof Methods of Urea Application at Alana J Agr 
W Aust 10(2) 56 7 (Eng) 

Urea was applied to wheat by mixing with the seed, 
applying immediately before, immediately after and 2 weeks 
after seeding Rates of application were 0, 25, 50 75, 100 and 
150 lb/acre of urea The soil was a yellow sand and loam, 
rainfall for the year was 12 46 in Urea nixed with the seed 
delayed and reduced g -mination and reduced yields, 
especially at rates higher than 75 lb/acre Yields were higher 
when the urea was topdressed immediately before seeding than 
when topdressed either immediately after or 2 weeks after 
seeding The most profitable rate of application was 100 
lb/acre (FA 2 1111) 

136 Mason, M G , Rowley, A M 1969 The Fate of 
Anhydrous Ammonia and Urea Applied to a Wheat Crop on a 
Loamy Sand in the Wheat Belt of Western Australia Aust J 
Exp Agr Anim Husb 9 630 35 (Eng) (W Aust Dep Agr 
South Perth) 

Both fertilizers applied at 54 9 lb/acre to wheat grown on 
deep loamy sand (pH 6 8) increased yields to a more or less 
similar extent Urea underwent nitrification (and was easily 
leached to 2 ft depth) earlier than anhydrous ammonia, 
resulting in greater N uptake and dry weight production (SF 
33 3176) 

137 Parish, R W , Miller, F L 1969 Uptake and Effects of 
Calcium and Phosphate on Maturity, I ignificatton, and 
Peroxidase Activity of Wheat Internodes Aust J Biol Sci 
22(1) 77 85 (Fng ) (Univ Melbourne, Parkville) 

Wheat (cv Gabo) was grown in a controlled environment 
and supplied with various levels of Ca and phosphate Low 
levels of phosphate accelerated maturity irrespective of Ca 
concentrations, while high ohosphate levels delayed maturity 
The converse applied to Ca concentrations, asid phosphate 
effects tended to dominate those of Ca The maturity effects 
partly explain the lower lignin content of plants grown with 
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high levels of phosphate observed by other workers The 
internodes of plants grown with higher levels of phosphate 
contained greater amounts of P Internode Ca, however, did 
not increase above a certain value irrespective of nutrient 
concentration Unlike P, internode Ca was relatively immobile 
Low-Ca plants contained the most lignin, but only with low 
phosphate treatments The lignin content of medium and high 
Ca treatments was not significantly different Increasing the 
phosphate level with medium and high Ca levels reduced 
lignification Peroxidase specific activity was lower in low and 
lugh Ca and phosphate treatments than in controls, but there 
was no correlation between this activity and lignin content 
Plants grown with low Ca levels had a significantly higher 
percent of total peroxidase attached to the internode tell walls 
than other treatments Phosphate levels did not affect the 
amount of wall bound peroxidase The percent of soluble 
protein loosely bound to cell walls did not differ significantly 
between treatments Phosphate apparently modifies 
lignification by affecting maturity, but also by some other 
means Increasing the levels of Ca probably reduces 
hignification by releasing peroxidase from the cell wall 
Phosphate effects again dominated those of Ca (CA 
71 19553v) 

138 Randall, P J 1969 Changes in Nitrate and Nitrate 
Reductase Levels on Restoration of Molybdenum to 
Molybdenum Deficient Plants Aust J Agr Res 
20(4) 635-42 (Eng) (Div Plant Ind , CSIRO, Canberra) 

Plants of wheat cv Olympic were grown in water culture 

either without added Mo or with 0 005, 0 05 jg (deficient), or 

0 5 or 5 pg (sufficient) Mo/plant The effect of Mo on nitrate 

reductase was assessed by inLubating leaf fragments with 

potassium nitrate, with or without Mo, under lights supplying 

2,000 ft candle En/yme activity was estimated by maasurmng

the nitrite produced by the fragments and released into the 

solution during 1 hr in total darkness Light stimulated the 

induction of nitrate ieducing activity, while darkness was 

essential to obtain accumulation of nitrite Mo deficiency in 

wheat depressed nitrate reductase activity and dry matter 

yields Mo caused a rapid increase in nitrate reductase in tissue 

f-'m deficient plants but had no such effect on tissue from 

nondeficient plants It is suggested that the difference in 

response patterns between deficient and noideficient plants

induced by Mo treatment could form the basis for a plant test 
for Mo deficienLy ([CA 23 71) 

139 Rixon, A J 1969 hIfluence of Annual and Peren, 11 
IrrigatedPastureson Soil Fertility as Shown by the Yield and 
Quality of a Subsequent Wheat Crop Aust J Agr Res 
20 243 55 (Lng) 

Yields of wheat were greater when grown after perennial 
pastures than after annual pastures N at 112 kg/ha canceled 
the differences in grami yields, indicating that ,ifferent degrees 
of N mimmralzation following annual and perennial pasture'
caused the yield differences At all levels of available N, there 
was a 2 1 ratio between N in the grain and in straw plus chaff 
Grain protein and gluten protein conters increased with N 
uptake and were inversely related to the extent of mottling 

140 Rov-a, A D , Bowen, G D 1968 Anion Uptake by the 
Apical Region of Seminal lheat Roots Nature, London 
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218 685 86 (Eng ) (CSIRO, Glen Osmond) 
Patterns of anion uptake in the apical region of roots of 

wheat plants grown in nutrient solutions containing 
32 P-orthophosphate, 3 6C1 chloride, or 35S sulfate differed for 
the different anions Differences between ions were also 
observed in the maintenance of uptake along the root Anion 
uptake by the apical 7 cm of roots of 14 day wheat plants 
showed two major peal swith ea.l anmen at 4 7 mm and 20 30 
nm from the apex, separated by a zone of lesser but still 
appreciable uptake With P0 4 , the two peaks %ere almost 
identical in height, with Cl the second peak was almost double 
the first, and with S04 the first peak was the major peak
Relatively high P0 4 uptake occurred over the whole 7 cm 
behind the apex, but uptake of Cl and especially S04 declined 
more steeply (SF 31 3492) 

141 Rovira, A D, Bowen, G D 1970 Translocationand 
Loss of Phosphate Along Roots of Wheat Seedlings Planta 
93(1) 1525 (Eng)(Div Soils, CSIRO, Glen Osmond) 

Wheat seedlings were grown in tubes in complete nutrient 
solution for 5 days in 12 hr illumination of 19,200 lumens/n 
at 180 and 12 hr darkness at 150 Only plants from tubes 
shown by culture tests to be free of microorganisms were used 
for experiments Plants for experiments weme held 1hr in 5 X 
10"4 M CaSO4 , then transferred to 5 X IO-4M CaSO4 + 5 X 
10 6M KH2P0 4 For 3 2p ocpermments,the roots were placed in 
such a solution containing KH 2 

3 2PO4 15 minutes and then 
washed in running water 5 7 minutes to remove phosphate in 
free spates 32P retained within the roots after drying 30 
minutes at 450 was measured by sr'anning Similar scans were 
made of paper moistened with the unlabeled solution and 
folded around the roots This measured the loss of 32p from 
the roots into the ambient solution Uptake of 32p was highest 
in the apical cm and in the lateral root zone, although it was 
appreciable along the whole length of the root In 24 hr 

3 2 translocation removed 68% of the p from the apex, Ji.% 
from the midroot portion, and 87% from the lateral root zone 

" Losses of 'P were small (3 4% in the first hr and less 
thereafter, indicating reabsorption) and their patterns werp
like those of uptake The patterns of loss of 32p observyd in 
these experiments differed markedly from those found for 
losses of Cl and organic compounds (CA 73 106381x) 

142 Russell, J S 1967 Nitrogen Fertilizerand Wheat in a 
Sem And Environment 1 Effect on Yield Aust J Exp Agr 
Anim Husb 7 453 62 (Eng) (CSIRO, Cunningham Lab, St 
Lucia) 

The mean yield responses of wheat over 6 yr at 16 loc-ations 
were 8 7, 7 2, and 5 1lb grain for each lb N applied at rates of 
11 5, 23, and 46 lb/acre as (NH 4 )2 SO 4 The soil groups 
represented were mainly solon'ed brown soils and red brown 
earths, with some brown soils of heavy texture, and solodized 
solaiets and terra rossas (SF 31 2109) 

143 Russell, J S 1968 Nitogen Fertihzerand Wheat in a 
Semi Arid Environment 2 Clinatic Factors Affecting 
Rcsponse Aust J Exp Agr Anim Husb 8 223 31 (Eng) 
(CSIRO, Cunningham Lab ,St Lucia) 

A stepwise multiple regression analysis showed that climatic 
variables explained 46 5, 64 3, and 64 3% of the variation in 
the response to N fertilizer of wheat grain yield, grain + straw 



yield, and grain N yield, respectively, at 52 sites in South 
kustralia Winter rainfall, and high maximum temperatures in 
the latter part of the growing period, had marked positive and 
negative effects, respectively, on yield response to applied N 
(SF31 3645) 

144 Russel', J S 1968 Nitrogen Fertilizerand Wheat in a 
Semi And Environment 3 Soil and CulturalFactors Affecting 
Response Aust J Exp Agr Anim Husb 8 340-48 (Eng) 
(CSIRO, Cunningham Lab , St Lucia) 

Multiple regression analysis of 10 dependent variables 
showed the initial NO3 content in the 0-6 in horizon to be the 
main soil variable, and sowing date the main cultural variable, 
affecting response of wheat to N fertilizing at 52 sites in the 
semi and regions of South Australia (St 31 4472) 

145 Sims, H J , Rooney, D R 1965 Gypsum for Difficult 
Clay Wheat GrowingSoils J Agr (Victoria) 63 401 9 (Eng) 

Spring applications of gypsum to stiff red clays and clay 
loams in wheat growing areas of the Wimmera and elsewhere in 
Victoria, at rates of 5 cwt 5 tons/acre, improved the physical 
condition of soils and subsequent crop yields for up to 7 yr 
(CA 64 11803c) 

146 Smith, A N 1965 The Influence of Superphosphate 
Fertilizeron the Yield and Uptake of Phosphorusby Wheat 
Aust J Exp Agr Anim Husb 5-.17) 152 57 (Eng) (Agr 
Res Inst , Wagga Wagga) 

Trial plots of wheat were established on a medium 
clay loam having a pH of 4 9 Superphosphate was broadcast, 
3 weeks before sowing, at rates of 0, 90, 270, 810, and 2,430 
lb/acre rhe stages of growth at which samples were taken 
were jointing, ear emergence, milk stage, and maturity The 
samples were separated into leaf, stem, and head and the dry 
matter content determined The yield of grain after thrashing 
was calcuh te'd on the basis of a 13 5% moisture content All 
samples were 'idled to pass a 40 mesh sieve and analyzed for P 
and protein At jointing the proportion of P in the leaf is 
53 62% of the total, roughly the same proportion that the leaf 
dry matter bears to the total At ear emergence, the 
proportion of P in the stem rises to 65 70% of the total It 
then falls to 26-43% at milk stage and 6 14% at harvest The P 
content of the head at harvest is 82 91% of the total The 
uptake of P with increasing rate of superphosphate application 
rises rapidly so that large amounts of P are being removed 
from the soil At the highest application rate, the removal of P 
at harvest is equivalent to 130 lb of superphosphate/acre 
Approximately 80% of this P is removed in the grain while the 
other 20% is returned to the soil as straw, chaff, and leaf The 
most noticeable effect in the dry matter and grain production 
is the relatively small increase that occurs in the grain yield 
with heavy superphosphate compared with the large increases 
in dry matter produced, up to milk stage, under the same 
conditions This failure of a crop to live up to its early 
vegetative promise is not uncommon in Australia (CA 
63 189780 

147 Smith, A N 1966 The Role of Inorganic Soil 
Phosphates in Supplying Phosphorus to the Wheat Plant 
Agrochimlca 11(1) 7991 (Eng) (Agr Res Inst, Wagga 
Vvagga) 

, Ca phosphate at rates up to 94 ppm P, was added to clay 
and clay loam soils Water was added to 60% of field capacity 
Wheat was grown in half the pots in each experiment and the 
other half were kept free of vegetation After a period of 
growth, the root and shoot material were weighed and 
analyzed for P content The water solable Al, Fe, and Ca 
phosphate fractions in the soil were determined by a modified 
Chang and Jackson procedure Organic phosphate was 
determined Theru were marked similarities in the pattern of P 
supply The mloiity of the added P became AIPO 4 , which 
was the major source for plant growth There was a decrease in 
the NH4 CI and NH 4 F fractions and in NaOH soluble P in the 
soil where wheat was grown The NaOH fraction increased in 
the pots with no crop Between 88 and 95% of the inorganic 
fractions of applied P was recovered (CA 66 64659s) 

148 Smith, A N 1968 The Uptake ofPhosphorusby Vheat 
and Clover from Four Inorganic Soil Phosphate Fractions 
After the Addition of Contrasting Types of Phosphatic 
Fertilizer Plant Soil 29 144 55 (hng ) (Agr Res Inst , Wagga 
Wagga) 

Basic slag, calcined rock phosphate, monoLalciumn 
phosphate, and rock phosphate were applied to acid, clay loam 
soil at 0, 50, and 100 ppm P I ield response was assessed using 
subterranean clover, and residual values using clover or wheat 
Basic slag and monocalcium phosphate were equally efficient 
in producing increased yield in the first period and basic slag 
slightly better during the residual phase Calcined rock 
phosphate was slightly inferior to rock phosphate at first, but 
was equal diring the second stage both were markedly 
inferior to the other two fertilizers when clover was the test 
crop There were significant differences in the forms of 
phosphate used by the different species and by the sane 
species at different times The better residual value of basic 
slag can, in part, be ascribed to the greater solubility of the 
residual feitilizer in the soil over the reaction products of 
fertilizer and soil (SF 32 581) 

149 Swartz, G L, White, B J 1966 Interaction ofMoisture 
Storage at Plantingand Nitrogen Fertilizationon Wheat Yield 
on a Black Earth Qd J Agr Anim Sci 23 397 406 (Eng) 

None, 45, 90, and 180 lb/acre N as urea were applied at five 
levels of available moisture Although growing season rainfall 
was above average there was no response to N on unirrigated 
plots and in absence of N there was only a vegetative response 
to extra moisture Grain yield responses of 5 6 bu/acre/cwt 
urea were achieved both with additional N and with additional 
water but the highest application rates of N md of water 
depressed yields Additional water generally had a greater 
effect on vegetative growth than on grain yield but the effect 
of N was more evident in grain yield (SF 31 660) 

150 Syme, J R 1966 Fertilizer and Varietal Effects on 
TakeAll in Irrigated Wheat Aust J Exp Agr Ann Iiusb 
6(22) 24649 (Eng) (Agr Res Inst , Wagga Wagga) 

Irrigated wheat cv Pinnacle and NBJ 115 was grown with 
0 120 lb N and 93 or 200 lb P as superphosphate/acre 
Without N, about 60% of the crop area was affected by 
take all (Ophiobolus graninis) and yields were lowered by 
about 22 bu/acre Applied N considerably reduLed this yield 
loss, superphosphate did so only at the higher levels of N NBJ 
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115 yielded more than Pinnacle, especially at high N, and 
although a smaller area or it was affected by take all its yield
loss in bu/acre was similar Pinnacle had the higher number of 
ears/m 2 and 1,000 grain weight, while NBJ 115 had the higher
grain/straw ratio and number of grains/ear, take all reduced all 
of these yield components while N increased the number of 
ears/m 2 (FCA 20 796)) 

151 Syme, J R 1967 Growth and Yield of Irngated Wheat 
Varieties at Several Rates of Nitrogen Fertilizer Aust J Exp
Agr Anim Husb 7(27) 337 41 (Eng) (Agr Res Inst , Wagga
Wagga) 

In an irrigated wheat experiment, two Australian varieties 
and two introduced sem dwarf varieties were compared in 
growth and yield Three rates of N fertilizer were used The 
semi dwarf wheats yielded more grain than Heron and 
Olympic in the sampling harvest The increase over Heronwas 
26% for Mexico 120 and 15% for Chile 1B This higher yield
resulted from a longer duration of grain growth, probably 
associated with earlier flowering The senu dwarfs produced
fewer tillers, both at the maximum and at maturity Their 
lugher yield was derived not from increased total dry matter 
production but from an increased harvest index N fertilizer 
stimulated tillering and early growth and increased the weight
of grain set at flowering Relative growth rates at each 
fertilizer level then remained approximately equal until 
maturity Although there was a large response to N, there was 
no varietal interaction, possibly because of the relatively low 
level of production and absence of severe lodging (FA 1 591) 

152 Trace Element Deficiencies in the Eumungene
District 1968 Agr Gaz N S Wales 79(9) 559 60 (Eng) 

In a trial on solodized solonets soil in New South 
Wales, application of Cu and Zn, each at 7 lb/acre uxed 
with fertilizers, significantly inLreased wheat grain yields
K, Mn, and Mo had little effect on yield, and Fe 
decreased it It was suggeted that lugh yield increases 
could be obtained by using suitable pasture species to 
improve soil structure before growing cereals (FCA
22 1643) 

153 Wetselaar, R, Beech, D F 1968 The Effect of 
Wet-Season Land Treatment and Nitrogen Fertilizer on 
Safflower, Linseed, and Wheat in the Ord River Valley I Soil 
a,,d Crop Nitrogen Aust J Exp Agr Anim Husb 8 59 65 
(Eng ) (CSIRO, Kununurra) 

Crop N yields were highest after 18 months' clean Fallow,
and were highly correlated with NO3 N accumulating m the 
soil profile during the preceding fallow period, crop N yield
with urea averaged only 76 7% of that with (NH 4 )2 SO 4 (SF
31 2829) 

INDIA 

154 Agrawal, S C, Singh, S P , Gupta, K P 1968 Role of 
PotashApplication ti ReducingBlack Rust of Wheat Indian J 
Agron 13 99 102 (Eng ) (Wheat Res Sta , Powarkheda) 

In field experiments A 090, a black rust susceptible wheat, 
was fertili7ed with 22 4, 44 8, 67 2, and 89 6 kg/ha K as 
muriate of potash and inoculated with a uredospore mixture 
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of several races of Puccinia grammis trittci Increasing 
applications of K reduced susceptibility to black rust and 
reduced the intensity of infection (SF 33 4806) 

155 Asana, R D , Ramaiah, P K , Rao, MV K 1966 The 
Uptake of Nitrogen, Phosphorus, and Potassium by Three 
Cultivars of Wheat in Relation to Growth and Development 
Indian J P1 Physiol 9 95 107 (Eng) (Indian Agr Res Inst, 
New Delhi) 

Tiller production, particularly secondary tillers, dry matter, 
and uptake of N, P, and K by Thticuln aestivum varied 
between three varieties Differences in the dry weight and 
nutrient uptake between varieties were small and due largely 
to number and weight of tillers Tillering was limited more by
apical dominance than by nutrient uptake Hormonal and 
metabolic effects were apparently involved in the high apical
0 ainance of NP 828 as seen in the early onset of the 
ieproductive phase, low P content anck some increase in 
tillering due to P spray The high mortality of secondary tillers 
and consequent low ear/tiller ratio of NP 824 was due to 
limited root growth and nutrient uptake Dry matter or grain
weight per unit of N absorbed was lowest and dry matter and 
grain yield highest for NP 824 With equal nutrient uptake 
stem growth decreased relatively more than grain yield under 
late sowing In the breeding of a genotype with high efficiency 
for nutrient utilization, developmental and metabolic aspects 
should receive equal consideration (SF 31 3644) 

156 Banerjee, P K , Smnha, H 1966 NitrogenManganese 
Interrelationshipsin Soil and Plant Ranclu Univ J Agr Res 
1 33 7 (Eng ) (Ranchi Agr Coil ,Kanke) 

In pot experiments with paddy and wheat grown on acid 
sandy loam (pH 5 5), (NH 4 )2 SO4 was superior to NaNO3 (at
100 lb N/2 million lb soil), and both applied in conjunction 
with 50 lb MnSO 4 increased the availability of soil Mn Liming
reduced soluble and exchangeable M'i in soil and Mn uptake 
by plants (SF 31 4360) 

157 Bathkal, B G 1965 Studies on N and P Fertilization 
and Methods of Application for Wheat Under Rain Fed 
Conditions Indian J Agron 10 201-6 (Eng) (Agr Coll,
Nagpur) 

Twenty lb/acre N significantly increased grain and straw 
y.elds or a typical black cotton soil Ten lb/acre P20 5
significantly improved, but 20 lb/acre slightly depressed yields
Results were better when fertilizers were drilled with the seed, 
than when they were banded 21h in from the drill row Yield 
and fertilizer responses were poor in dry years (SF 30 2999) 

158 Bhaid, S U, Srivastava, K N, Naik, M S , Das, N B 
1968 Effect of Nitrogen Fertilizationon Protein,Lysme, and 
Tryptophan Contents of Indian andMexican Wheat Varieties 
J Post Grad Sch , Indian Agr Res Inst 6(2) 143 47 (Eng)
(Indian Agr Res Inst , New, elhi) 

Effect of soil and spray application of urea on the proteins
of Indian and Mexitan wheat varieties was studied The 
Mexican variety Lerma Rojo was more responsive than the 
Indian variety NP 824 as regards yield and protein contents 
Foliar application of urea enhanced the protein content up to 
20 and 37% in the Indian and the Mexican varieties, 
respectively However, the increased protein synthesis was 



accompanied by a decrease in the concentrations of both 
lysine and tryptophan Thus the main effect of N seems to be 
to enhance the sVnthesis of protein fractions wuch are 
deficient in these essential amino acids The effect of increased 
protein synthesis, on the relative deficiency of lysine and 
tryptophan, is especially well marked in the Mexican variety 
where a lughly significant negative correlation between protein 
and the two amino acids was observed (CA 73 55123e) 

159 Bhargava, B S, Motiramani, D P 1967 Effect of 
Fertilizerson the Chemical Composition of Wheat at Different 
Stages of Growth J Indian Soc Soil Sci 15(1) 23 7 (Eng) 
(Agr Coil , Gwailior, Madhya Pradesh) 

A study of the effect of fertilizer NPK on the chemical 
composition of wheat at different stages of growth showed 
that ammonium sulfate increased significantly the content of 
N, Ca, and Mg at the three stages of growth tillering, 
flowering, and harvesting Application of ammonium sulfate 
also increased significantly the content of P at tillering and 
flowering stages of growth and decreased P content at 
harvesting stage particularly in grains Ammonium sulfate also 
decreased K content at tillering stage and in grains 
Application of superphosphate decreased significantly the 
content of N and K at tillering and harvesting stages of growth 
Superphosphate increased significantly the Ca content at all 
stages of growth and Mg content at tillering & d in grain 
Munate of potash decreased significantly the N content at all 
stages and Ca and Mg at tillering and harvesting stages K 
content was increased due to K fertilizers at flowenng and 
harvesting stages of growth ([A1 913) 

160 Cho%dhury, S L , Barns, S S 1967 Fertiizmg Wheat in 
an Intensive Cereal Rotation Fertilizer News 12(4) 11 16 
(Eng) (Indan Agr Res Inst New Delhi) 

Studies were made of the effect of N (0, 30, 60, and 90 
kg/ha), inter row spacing (20, 30, and 40 cm), and sowing 
method on plant growth and lodging in wheat Application of 
N increased the number oe vegetative tillers and also tiller 
survival, number of ears, and capacity of ears to mature 
Lodging and grain losses caused by lodging were greatly 
decreased by applying N in split rather than single drehsings 
(application time not given) Values for lodging and grain losses 
were significantly lower on plots where wheat was sown on 
ridges tian on flat seedbeds, but differences in spacing had 
little effect (FCA 22 2443) 

161 Dani, H M, Saini, H S, Allag, I S , Sarren, K 1970 
Role of Boron in Nucleic Acid Metabolism of Germinating 
Wheat Seedlings Curr Sci 39(3) 55 7 (Eng) (Panjab Univ, 
Chandigarh) 

Wheat seeds soaked for 4 hr in distilled water (control), or 
0 125%, 0 25%, and 0 50% solutions of H3B0 3 and 
Na2 B40 7 10H 20, respectively, were transferred to polythene 
dishes for germination Treatments with 0 125% H3 B0 3 and 
Na2 B4 07 were optimum for accelerating seed germination and 
seedling growth B helps in mobilizing nitrogenous 
hydrolyzates from germinating seeds to young shoots Both 
H-3B0 3 and Na 2 BO , increased RNase activity in young 
shoots and isolated germinating seeds at all levels of 
concentration as compared with controls RNase, therefore, 
appears to be associated with the biosynthesis of RNA in 

actively growing tissues There was also an increase in, 
ribonucleotide concentration both in shoots and seeds with an 
increase in the concentrations of these compounds (CA 
72 99603v) 

162 Dam, H M , Saini, H S , Saiiu, S S , Sareen, K 1970 
Effect of Boron on Starch and Protein Contents of Wheat 
Grains Curr Sci 39(10) 235 36 (Eng) (Panjab Univ, 
Chandigarh) 

Wheat grown in soil supplemented with B and N contained 
8 78% more starch than did controls Supplements of B or N 
alone, a mixture of N, K, and P, or a mixture of N, K, P, -nd B 
did not significantly increase starch content Protein was 
increased 3 71% by B, 5 60% by a mixture of N and B, and 
5 10% by a mixture of N, K, P, and B (CA 73 55106b) 

163 Das, B, Panda, D R, Biswas, T D 1966 Effect of 
Fertilizersand Manures on Some of the PhysicalPropertiesof 
Alluvial Sandy Calcareous Soil Indian J Agron 11 80 3 
(Eng )(Indian Agr Res Inst ,New Delhi) 

In experimental plots treated continuously for 30 yr with 
farmyard manure (FYM), rape cake, or fertili~ers, FYM and, 
to a lesser extent, rape cake significantly increased organic C in 
soil and improved soil phys.al properties NPK treatments and 
combinations of fertilizers containing P also improved soil 
physical properties FYM, followed by rape cake and 
combinations of fertilizers with P, gave the highest yields of 
maize, wheat, oats, gram, and peas (SF 30 1051) 

164 Das, K C, Raheja P C, Yawalkar, K S 1966 
Development Studies in Crop Plants V Variations in 
MorphologicalCharactersInduced by Nitrogen Fertilizationin 
Relation to Lodging of Six Varieties of Wheat Indian J 
Agron 11 9 18 (Eng) (Indian Agr Res Inst, New Delhi) 

The cause and effect of lodging on six wheat varieties 
grown under four N levels were studied in a combined varietal 
and fertilizer trial Extent of lodging differed significantly 
among the varieties and with levels of N applied 
Morphological differences were observed among the varieties, 
but generally they were little affected by N levels N 
applications progressively reduced the breaking strength of the 
basal internodes (SF 30 1367) 

165 Deo, R, Kanwar, J S 1968 Effect of Sahne Imgation 
Water on the Growth and Chemical Compositio of Wheat J 
Indian Soc Soil Sci 16(4) 365 70 (Eng) (Punjab Agr Univ, 
Ludhiana) 

A sandy loam soil was leached with water containing 50 
meq of Ca, Mg, K, or Na/l , alone or in various combinations, 
and the effect on yield and cation uptake in wheat grown in 
pot cultures of the soils was studied When single cations were 
used, the yield was decreased in the order K > Mg> Na> Ca 
K accumulated in the plants in concentrations <4 fold greater 
than that of the control In the Ca system, Ca accumulated in 
the plants, in the Na and K system, the content of these ions 
increased and Ca decreased In mixtures of K + Mg or K + Ca, 
the yield decreased and the K content of the plants increased 
as the proportion of K increased Mg was more inhibitory than 
Ca The Ca content was lees in the K + Mg system than in the 
K + Ca system The Na + Mg system was more inhibitory to 
growth than the Na + Ca system, and the Na content of the 
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plants increased with r1sreasing proportions of Na in the 
water The Ca Lontent of the plants Increased as the 
proportion of Na in the Na + Mg system increased, but 
decreased in the Na +Ca system (CA /1 80317n) 

166 Dev G , Randhawa, N S , Singh B 1968 Sveection of 
Fertilizerfor Supplying Phosphons to Wheat Prog Farming
5(1) 3941 (hng) 

Ammonium phosphate gave the highest response followed 
by diammonium phosphate and superphosphate, dicalcium 
phosphate and rock phosphate The use of P in water soluble 
form gave additional profits ranging from Rs 644 to Rs 1,044 
over controls where only N was applied 

167 Dubey, S K, Singh, R B, Lal, J P 1969 Effect of 
Micronutnents on the Yield of Imgated Wheat Indian J 
Agron 14(1) 35 7 (Eng ) (Reg Res Sta, Rewa) 

Field experiments indicated no significant difference in 
wheat yield due to application of micronutrients by two 
methods (soil and foliar) In addition, no significant difference 
in yield was obtained by use of NPK or micronutrients 
Howevei, of all the micronutrients, application of Mo as foliar 
spray gave the highest yield Zn gave some response when 
applied to soil Mn proved equally effective by soil appliwation 
(10 lb) or foliar spray (CA 72 89327u) 

168 Garg, K P, Tomaria, P S 1970 Effect of Nitrogen,
Phosphorus, and Potash on Yield and Quality of Wheat 
Variety Sonora (4 Indian J Agr Sci 40(2) 155 58 (Eng) 
(Rafi Ahmed Kidwai Agr Coil , Sehore) 

An experiment with 27 treatment combinations comprising
three levels each of N (67 0, 100 5, or 134 0 kg N/ha), P (67 0,
1005, or 134 0 kg/ha), and K (44 7, 67 0, or 89 3 kg K20/ha) 
was conducted during the winter season of 1066 67 at the 
Farm of Rafi Ahmed Kidwai Agricultural College, Sehore 
Campus to determine the dose of N, P, and K for better yields
and quality of wheat variety Sonora 64 The yield of wheat 
grain improved with increasing levels of N from 67 0 to 134 0 
kg/lha, N applications gave significant improvement in protein,
Ca, and Mg content of wheat grains In grain yield, the nature 
of response to N was linear P fertilization did not modify 
yield of grain and its attributes except number of ear bearing
tillers per plant and number of grains per ea. and CaP2 05 
content of grain improved with increasing rates of P 
application (CA 73 76263r) 

169 Gautam, 0 P , Singh, R P, Chattopadhyay, S 1966 
Economizing Irrigation Water by Wetting Active Root Zone of 
Whfeat at Different Stages of Growth in Relation to Nitrogen
Fertilizationand Solving Alethod Indian J Agron 11 149 57 
(Eng) (Indian Agr Res Inst , New Delhi) 

Wetting only the active root zone gave a 25% saving in 
water application Most of the saving was made at the first 
irrigation when the root system was confined to the upper 
layer of soil There was an economic response to 67 2 kg/ha N 
but no N irrigation interaction (SF 30 3001) 

170 Gill, G S , Pannun, M S 1968 Effect ofFertilizerson 
late Sown Wheat Under Evhaustwve Rotation Indian J 
Agron 13 69 75 (Eng) (Punjab Agi Univ, Ludhiana) 

In a 2 yr field experiment wheat was sown in November, 
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after "Chari," on a sandy loam soil and fertilized with 0, 33, 
66, and 99 kg/ha N, 0, 33, and 66 kg/ha P2 05, and 0 and 55 
kg/ha K20 N increased plant height, leaf surface area, and the 
number of ripe ears per unit length of row 33, 66, and 99 kg 
N gave yields of 1,848, 2,286, and 2,325 kp/ha, respectively, 
as compared with 1,062 kg/ha from the control P gave a 
nonsignificant increase in the number of mature ears per unit 
length of row and the yield increase due to P was only
significant in the first year K had no effect on growth or 
yields and there were no significant interactions between tLI-e 
fertilizers (SF 33 4794) 

171 Grewal, J S , Randhawa, N S , Bhumbla, D R 1968 
Correlation of Soil Test With Response to the Appacation of 
Zinc to Wheat J Indian Soc Soil Sci 16(2) 97 102 (Eng) 
(Punjab Agr Univ , Ludhiana) 

In pot trials, Zn at 0 20 ppm (as ZnSO4 ) was incorporated
into 10 different soils, over a basal dressing of NPK, before 
sowing wheat Treatment significantly increased the yield of 
grain and straw and Zn uptake on soils containing <0 5 ppm
dithizone extractable Zn, 10 ppm Zn was the optimum rate 
Regression equations are given for the prediction of increases 
in yield of grain and straw from applying Zn to soils 
containing varying levels of dithizone extiactable Zn (FCA 
22 887) 

172 Grewal, J S, Randhawa, N S, Bhumbla, D R 1967 
Effect of MWicronutrients on Yield and Their Contents in 
Wheat J Res Punjab Agr Univ 4 315 22 (Eng) (Punjab 
Agr Univ , Ludhiana) 

Using wheat as an indicator crop, foliar sprays of ZnSO 4
produced significant yield increases in all soils containing up to 
068 ppm dithizone extractable Zn, but responses to soil 
applications were only significant in soils that contained up to 
045 ppm available Zn Sprays of FeSO4 significantly 
increased yields at exchangeable Fe concentrations 
(extractable by CH3COONH 4 at pH 3) of 11 8 and 31 8 ppm
in sightlh alkaline and acidic soils, respectively There were 
significant responses to MnSO4 sprays in slightly alkaline soils 
containing 1 5 3 1 ppm exchangeable Mn and 44 59 ppm
active Mn, and in acidic soils that contained up to 12 3 ppm
exchangeable Mn and 180 ppm active Mn Spraying with 
(NH 4 )2MoO 4 significantly ncreased yields in soils that 
contained <1 ppm available Mo (extractable by NH 4 oxalate 
at pH 3 3) Responses to CuSO4 were inconsistent (0 6 ppm 
CH 3COONH 4 extractable Cu appearing to be the critical 
limit), and there was no response to borax (B supplied in 
irrigation waters) (SF 31 3901) 

173 Gumaste, S , Patil, S V 1968 Effect of Different 
Phosphaticand NitrogenousFertilizerson Growth and Uptake 
of Phosphorus by Wheat Mysore J Agr Sci 2(3) 163 69 
(Eng) 

Superphosphate, nitrophosphate, and fused magnesium 
phosphate as phsphatic fertilizers and sulfate of ammonia and 
calcium ammonium nitrate as nitrogenous fertilizers were tried 
in both red and black soils There was better growth of the 
plants in the red soil as compared to the black soil There was 
better growth of plant and increased uptake of P with the 
application of single superphosphate as compared to fused 
magnesium phosphate in both the soils Phosphatic fertilizers 



added with ammonium sulfate produced better growth of 
wheat and increased uptake of P as compared to the same 
fertilizers when added with calcium ammonium nitrate (FA 
2 2089) 

174 Gupta, M B S 1966 Cumulative Effect of Inorganic 
Fertilizers, Organic Manures, and Their Combination on the 
Yield and Chemical Composition of Wheat in CalcareousSoil 
Indian J Agr Sci 36(3) 105 10 (Eng) (Indian Agr Res 
Inst , New Delhi) 

Initially the chemical fertilizers appeared superior to 
farmyard manure, but the cumulative effect showed the 
manure treatment to be superior The linear regression 
coefficients show a positive value for all the treatments With 
increased time, the yield increased significantly with the 
manure as compared with the other two treatments The 
prolonged use of chemical fertilizers alone had an adverse 
effect on the N content in the grain The negative values of the 
linear regression coefficients for N, P2 05 , and CaO suggest 
that a deterioration of grain N occurred under all treatments, 
being maximum under chemical fertilizer alone and minimum 
under manure treatment The P uptake was probably the same 
under the three treatme.nts, but the negative values of linear 
regression coefficients indicate that the percent of P2 05 in the 
grain tended to decrease The percent of CaO in the grain 
increased very little from that of the original material The 
addition of organic matter, even at th lower doses, helps to 
arrest the deterioration of soil N and C caused by the 
continuous application of artificial fertilizers It% slow 
decomposition fixes the N besides increasing the soil humus 
content (CA 66 36916e) 

175 Gupta, M B S 1966 Utilizationof Phosphateby Wheat 
as Affected by the Time ofApplication in CalcareousSoil J 
Indian Soc Soil Sci 14(2) 133 37 (Eng) (Indian Agr Res 
Inst ,New Delhi) 

Application of phosphate at the time of sowing or at 
different times up to 50 days later gave increases in yield of 
wheat (not significant) and P content Maximum increases 
were obtained with P applications made from 15 to 25 days 
after sowing The P2 05 content of the dry matter varied from 
0 36% in the control to 0 73%, and of the grain, from 0 45% 
to 0 71% (CA 66 45855m) 

176 Gupta, M L, Singh, A P 1969 Inorganic Soil 
Phosphorus Fractionsin Varanasi Soil J Indian Soc Sod Sci 
17(1) 63 6 (Eng ) (Banaras Hindu Univ ,Varanasi) 

Wheat was treated with N fertilizers, KCI, and 
superphosphate, and plant and soil samples were taken 30, 60, 
and 90 days after planting Total P in the plants and soil, soil 
pH, available P, Al, Fe, and Ca phosphates, and occluded Fe 
and Al P were determined Ca P was 20 7 43 2 ppm, and Fe 
4 5 10 8 ppm Both decreased with time after seeding Al P 
was 6 5 11 6, occluded Fe P 310-460, occluded Al P 2 6 4 8, 
and available P 8 6 12 9 ppm Total P in the plants was 2,300 
and 5,090 ppm There was little variation with treatments in 
any of these constituents Fe P was positively correlated with 
P in the plants Total P removed from the soil was 3 29 6 70 
kg/ha (CA 72 20909t) 

177 Gupta, 0 P , Manglik, V P 1967 Response ofRamfed 

Wheat to Micronuirients in Tarai Region of UP Indian J 
Agron 12(1) 77 80 (Eng) (Uttar Pradesh Agr Univ, 
Pantnagar) 

The response of rainfed wheat cv NP 718 to five 
mcronutrients was investigated in a field trial during 2 yr In a 
dry year, the addition of Mn, Zn, Cu, and spartin (sic) to 30 6 
kg each of N, P2 Os, and K20/ha increased the grain and straw 
yields signif.cantly over 14PK and unfertilized controls In a 
wet year, however, the wheat showed a significant response to 
NPK and the application of micronutrients had little effect on 
grain and straw yields Cu tended to influence yields more 
when applied to foliage and Mn and Mo to soil Foliar 
application of B, Mn, and Mo and soil application of Cu and B, 
singly and in combination, had an adverse effect on wheat 
yields (FCA 21 1516) 

178 Jam, G L 1966 The Effect of Phosphorus With and 
Wthout Olhgoelements II Uptake of Mineral Elements 
Labdev (Kanpur) 4(4) 257 59 (Eiig ) (Univ Udaipur) 

In a field experiment with wheat, treatments were three 
levels of P205 (25, 50, 75 kg/ha) as soil applications with 5 kg 
Fe, Mn, or Zn/ha applied as a spray 45 days after sowing The 
average Ca, S, Fe, and Zn contents of wheat grain were 
0 076%, 0 0992%, 59 86 ppm, and 12 29 ppm, respectively 
The Ca, S, and Zn contents did not differ significantly among 
treatments, but Fe absorption was increased by the treatment 
P2O5 (50 kg) + Zn (CA 66 85134g) 

179 Joshi, M D, Chaudhry, M L, Bhumbla, D R 1966 
Effect of the Application of Fertilizeron the Yield of Wheat 
Under Nonirrigated Conditionsat Gurdaspur(Punjab) J Res 
Punjab Agr Univ 3 241-45 (Eng) (Punjab Agr Univ ,Hissar) 

On deep sandy loam of pH 7 3, low in nutrients, wheat 
yields increased with increasing N up to 67 2 kg/ha There was 
no response to K The most profitable treatment was 44 8 kg 
N +33 6 kg P2 05 /ha (SF 30 2990) 

180 Kahlon, A S , Kaul, J L 1968 ComparativeStudy of 
Economics of High Yielding Varieties of Wheat-PunlabState 
Indian J Agr Econ 23(4) 79 86 (Eng) 

Experiments in Punjab showed that Mexican dwarf wheats 
have remarkable adaptability and give better economic 
performance than indigenous wheat varieties The economics 
of fertilizer use on seni dwarf lugh yielding wheat Kalyan 227, 
and two tall growing improved wheat varieties, viz C 273 and 
C 306, were studied On an average, Kalyan 227 produced 
32 7% more than C 306 and 42% more than C 273 (Trop 
Abst 24 1480) 

181 Kanwar, J S , Sekhon, G S , Bhumbla, D R 1967 
Manunng Requirements of a Fixed Crop Rotation I Direct, 
Residual, and Cumulative Effects ofNitrogenous,Phosphatic, 
and Potassic Fertilizersand Bulky Organic Manure on the 
Yield of Wheat J Res Punjab Agr Univ 4 162 65 (Eng) 

Three levels each of farmyard manure, N, P, and K were 
applied to a rotation of maize, wheat, cottoiA, and senji 
(Mehlotus indica), the senji received no fertilizer at all, and the 
wheat no farmyard manure N had significant direct, residual, 
and cumulative effects on wheat, farmyard manure had a 
cumulative effect, P had a small but significant direct iffect 
but no residual effectand K had no effect (SF 31 1393) 
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182 Khanna, S S, Mahajan, K K 1968 Role of Inorganic 
Phosphorus Added tn a Legume Wheat Cropping Sequence 
Indian J Agr Set 38(4) 757 65 (Eng) (Punjab Agr Univ, 
Hissar) 

Surface soil samples were taken from Ludhiana and Hissar, 
placed in pots, and mixed with superphosphate at 0, 20, 40, 
and 60 ppm Dhaincha (Sesbana cannabina)and then wheat 
croppings were made in one series the dhainda was harvested 
60 days after sowing and in the other it was buried in the soil 
In spots where dhamcha was harvested, available P was 
signilfhantly inLreased after about 2 months, and the increase 
was much more where tne dhaincha was buried About 5 40% 
of the added P was converted into saloid bound, 34 75% into 
Al phosphate 6 20% into Fe phosphate, and 4 30% into Ca 
phosphate In spots where dlaincha was buried, the dry matter 
yield of wheat was the highest There was a positive relation 
between the forms of saloid bound phosphate and uptake of P 
by the wheat (CA 70 114253k) 

183 Khanna, S S, Parkash, A 1969 I ffect of Applied
Potash on the Content of Calcium and 4lagnesium tin Wheat 
Plants J indhan Soc Soil Sci 1(4) 483 86 (Eng) (Punjab 
Agr Univ , Hissar) 

Soils of pH 7 5 8 4, electric conductivity 0 22 and above 
and clay 11 2 34 7% were placed in pots at 8 kg/pot K .. 
added at 0, 30, 60, or 90 kg K20/ha as the chloride Basal 
applications of 100 kg N/ha and 50 kg P2Os/ha were added as 
(N11 4)2SO4 and superphosphate Seedlings from the Ipu, were 
oven dried and analyzed In the boot stage, increased K 
increased wheat plant growth, the increase being less in clay 
loam soils Increase in Kwas adversely affected by Ca and Mg 
Similar results occurred in the milk and grain formation stages 
A limit of the K/Ca + Mg ratio of 3 at the boot stage was 
critical (CA 73 108830s) 

184 Khare, A G 1968 Dwarf Wheats Promise High Profits 
to Madhya Pradesh Farmers Indian Farming 18(6) 8 9, 11 
(Eng) 

The dwarf wheat varieties Sonora 64 and Lerma Rojo were 
tested and compared with local varieties, grown under 
irrigation in two regions in Madhya Pradesh The grain yields 
per ha of the dwarf varieties were more than double those of 
the IoLal variety The straw yields were also higher for the 
dwarf varieties Although input costs (among others, fertilizers 
and irrigation) were considerably higher when dwarf varieties 
were grown, the net income from these varietieb was still at 
least twice as high as that from local varieties (Trop Abst 
24 1479) 

185 Khera, M S , Datta, N P 1969 Correlation of 
PhosphorusSoil Test Anlayses With Wheat Yield Responses J 
Indian Soc Soil Sci 17 133 40 (Eng) (Indian Agr Res Inst, 
New Delhi) 

Pot experiments with wheat treated with 0 200 lb/acre 
P205 on alluvial soils (sands to sandy loams) showed critical 
levels of available P (Olsen) to be about 11 kg/ha for NP 823 
and NP 824 varieties, and between 30 and 45 kg for Sonora 
64 (SF 33 2341) 

186 Lodha, B K , Seth, S P Mathur, C M 1969 Effect of 
Phosphorus Application on Yield, Quality, and Uptake of 
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Nitrogen, Phosphorus, and Potassium it Di.ferent States of 
Growth of Wheit RS 31 1 J Indian Soc Sod Sci 
17(3) 309 12 (En,) (Agr Chem Sect , Jaipur) 

Field plots of wheat were fertilized at a basic rate of 40 
kg/ha of N and 20 kg/ha of K, and 0, 20,40, and 60 kg/ha of 
P added Samples of leaves, shoots, roots, and ears were taken 
at tillering, flowering, milk, and harvest stages, and analyzed 
for N, P, and K The grain was analyzed for protein, Ca, Mg, P, 
and K Organic C, available N, K, and P, and pH and electric 
conductivity were determined in the soils before seeding and 
after harvest but no significant changes were observed 
Maximum yield was obtained at 40 kg/ha of P fertilization Ca,

" N, and contents of the grain were highest in the samples 
from the 40 kg/ha plots, Mg and gluten N content were highest 
at 60 kg/ha, and K content was highest in the control The N 
and P contents of leaf, shoot, and ear were highest at 40 kg/ha
N content was lowest in the roots at this level P content of 
the root increased with time K content of all parts decreased 
with time (CA 73 87043v) 

187 Mehrotra, 0 N , Sinha, N S , Srivastava, R DL 1967 
Studies on the Nutrition of Indian Cereals I The Uptake of 
Nitrogen by Wheat Plants at Various Stages of Growth as 
Influenced by Phosphorus Plant Soil 26(2) 361 68 (Eng) 
(Govt Res Farm, Kanpur) 

Wheat plants (variety NP 710) grown on a sandy loam were 
sampled at various stages of growth The experiment induded 
nine treatments (combinations of three levels of N and of P), 
0, 28, and 56 kg N [as (NH4 )2S0 4)]and 0, 22 4, and 44 8 kg
P205 (as superphosphate)/ha The uptake of N was increased 
by taie addition of P only when N fertilizer had been applied 
fhe rate of N uptake from seedling to tillering was -45, 
from join ig to ear initiation 25%, and 30% up to grain 
formation 'ages in the life cycle of wheat The maximum 
uptake and recovery (53%) uf N wvas obtained at the largest
rates of Nand P fertilizers (CA 67 24381) 

188 Mehrotra, 0 N, Sinha, N S ,Srivastava, R D L 1969 
Nutrition of Indian Cereals III Uptake of Phosphorus by 
Wheat Plants at Different Growth Phases in Relation to 
Fertilizer Application Proc Nat Acad Sci , India, Sect A 
39(Pt 4) 489 92 (Eng) (Govt Res Farm, Kanpur) 

Absorption of P by wheat plants was highest at the tillering 
stage The uptake of P by wheat plants appears to be more a 
function of the increases in dry matter production than the 
increases in P content of the plants Increases in doses of P 
when applied alone were associated with a co, responding 
decrease in the percent recovery of P applied through
fertilizer, whuch was 3 45 and 2 94 at 32 4 kg and 44 8 leg 
P2Os/ha, respectively Application of Nalong with phosphate 
fertilizers enhanced the percent recovery of P The best 
recovery of P (27%) was observed in treatment where 56 kg N 
and 44 8 kg P20S /ha were applied together (CA 73 108839b) 

189 Mehrotra, 0 N , Srivastava, J P , Nath, S 1968 
Germination, Growth, and Yield of Wheat as Influe ,ced by
Presowing Seed Treatment in Phosphate Solution Indian J 
Agron 13(1) 52 6 (Eng)(Govt Res Farm, Kanpir)

In laboratory experiments, germination of wheat cv K 68 
was little affected by soaking seeds in 2 5 7 5% KH2 PO4 for 
12 hr, but was significantly decreased when concentrations 



increased to 10 20% and treatment duration to 18 24 hr In 
field trials durirg 2 yr, soaking seeds in 7 5% KH 2 PO 4 for 12 
hr slightly accelerated maturation and gave the highest grain 
yields, these being higher than those of unsoaked controls by 
7 9% Treatments had little effect on number of ears/plant, 
number ofgrains/ear or 1,000 grain weight (FCA 22 844) 

190 Misra, N M , Ram, D N 1968 Yield BehaviorofSonora 
64 Versus Indian Wheat Vaneties UnderRatesand Methods of 
Urea Application Indian J Agron 13(1) 13 16 (Eng) 
(Banaras Hindu Univ ) 

In trials with wheat, the Mexican cv Sonora 64 outyielded 
the Indian cv Cross 33 and Hybrid 65 by 33 8% and 244%, 
respectively, the superiority of Sonora 64 being ascribed to 
increased number of fertile tillers and grains/plant 1,000 grain 
weight was lower in Sonora 64 than in the other cv Sonora 64 
responded to N rates up to 112 5 kg/ha, and the other cv up to 
75 kg/ha Compared with a topdressing of urea at the tillering 
and jointing stages, foliar sprays at the same growth stages 
increased grain yield by 6 3%, protein content by 20%, and 
gluten content by 8% (FCA 22 851) 

191 Modgal, S C, Misra, R D 1967 Effect of Crop 
Stubbles at Varying P':csphateLevels Upon the Performance 
of Wheat and Soil Poperties Indian J Sci Ind 1 198 201 
(Eng) (Uttar Pradesh Agr Umv ,Pantnagar) 

On a clay loam of moderate fertility the presence of crop 
stubbles during the 1963 64 rabi season decreased the wheat 
yield and protein content of the grain, th- bulk density of the 
surface soil also decreased, but the organic matter content was 
not affected Superphosphate applications tended to 
counteract the adverse cffect of stubble bu, did not affect the 
protein content of the jrain, and had little ffect on soil bulk 
density or organic matte content (SF 33 4808) 

192, Narula, P N, Gupta, M B S, Singh, S 1967 Time of 
Phosphate Fertilizer Application and Wheat Yield in 
CalcareousSoils Sci Cult 33(8) 385 86 (Eng) (Indian Agr 
Res Inst , Bot Sub Sta , Pusa) 

Apalying P fertilizer 25 days after sowing wheat (at the 
time of the first irrigation) gave higher grain yields than when 
it was applied at sowing (FCA 21 1514) 

193 Narula, P N , Singh, S , Rao, V R, Srivastava, 0 P 
1967 Response of Wheat Crop to Fohar Sprayings With 
Micronutnents Sci Cult 33(11) 488 89 (Eng) (Indian Agr 
Res Inst , Bot Sub Sta , Pusa) 

The role of trace elements in the efficient use of major 
nutrients and the optimum capacity of plants to absorb such 
nutrients by foliar rather than soil application were studied, by 
using wheat varieties NP 406, Sonora 64, NP 851, and Lerma 
Rojo 64A Two sprayings of Mg, Cu, Fe, Mn, and Zn were 
applied at the rate of 5 lb sulfate salt/acre with B at half the 
rate, the first at 40 day seedlings, and the second before the 
flag leaf stage The application of Mn, Mg, and Zn increased 
the yield 22 3, 147, and 10 1%, respectively, over the 
controls, while B, Cu, and Fe produced little response Since 
Mn and Zn, like Fe, take part in the vital oxidation reduction 
processes leading to N assaiira on by wheat roots, foliar 
sprayings -"small concentrations of trace elements may help 
increase the uptake of these elements by wheat plants in 

ueficient soi!' and lead to higher yields (CA 69 18310k) 

194 Nimbkar Agricultural Research Institute, Third Annual 
Report 1969-70 Phaltan, District Satara, Maharashtra 51 pp 
(Eng) 

High yielding wheat variety Sonora 64, Kalyan Sona 
(S 227), Sharbate Sonora 64, Safed Lernia, and Sonalika 
RR 21 were fertilized with de oiled cake of Neem seed and 
de oiled cake of Karanj seed to ascertain if they would be a 
source of NPK The cakes were broadcast prior to seeding and 
worked into the soil with rakes Chemical fertilizers applied at 
the rate of 100 kg N, 62 5 kg P, and 50 kg K gave the highest 
yields on Sonora 64 with the Neem cake being not 
significantly lower Karanj cake showed the lowest results 
Nutnents in the oil cake are not released as fast as the crop 
demands and their large bulk to be transported and handled 
makes their commercial use unfeasible Hybrid maize variety 
H69R and Coker 911 fertilized at the rate of 150 kg N, 75 kg 
P, and 75 kg K/ha were significantly superior in yield to Ganga 
3 and Ganga Safed 2 

195 Ojha, R J 1970 Influence of the Sources of Nitrogen 
on Wheat Grown on Saline Soil Sci Cult 36(3) 179 80 
(Eng) (Indian Agr Res Inst ,New Delhi) 

The effects of urea, NI-I4 , KNO 3 , and Mg(N0 3 )2 on the 
growth of wheat were tested with and without salinization by 
a I I mixture of CaC12 + NaCI Salinity by itself reduced 
wheat yield by reducing fertile tillers Addition of urea to the 
saline soil gave better yield than the other N sources, but this 
yield was not as high as in the unsalinized soil (CA 
74 12240u) 

196 Oommen, P K , Oza, A M 1968 UtilizationofApplied 
Phosphorus by Wheat Variety Sonora 64 as Revealed by a 
Field Experiment Using Radotracer Techniques Indian J 
Agr Sci 38(6) 986 91 (Eng) (Indian Agr Res Inst , New 
Delhi) 

Experiments were performed with wheat variety Sonora 64 
on a medium black soil in the winter season N was added as 
(NH 4 )2SO 4 and P as superphosphate The use of 
superphosphate 3 2 p showed that the percentage utili/ation of 
P was high at the tillering, flowering, and harvesting stages 
when superphosphate had been placed 7 5 cm below the seed 
Combined application of N and P, placed below the seed, also 
gave promising results on the uptake of P (CA71 123001z) 

197 Pandey, H N, Mukherji, K K 1968 Studies on the 
Imgation and Manure Requirements of Wheat Madras Agr J 
55 186 90 (Eng) (Agr Res Inst Patna) 

For optimum grain yield of wheat on a loam soil, an 
irrigation I month after sowing and a second at the 
preflowering stage appeared necessary, the depth of each 
irrigition was 70 mm A single irrigation was significantly 
better I month after sowing than at the preflowering stage 
Appl) ing 67 2 kg N + 67 2 kg phosphate/ha gave significantly 
higher giain yields than applying half these amounts (SF 
31 4475) 

198 Patel, C J , Patel, B P, Patel, A T 1968 Effect of 
Nitrogen and the 7Tme of Its Application on Yield of Irrigated 
Wheat Indian J Agron 13(2) 92 8 (Eng ) (Agr Inst , Anand) 
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In trials during 3 yr, average grain yield increased from 
2,495 to 3,191 kg/ha as the rate of N increased from 33 to 99 
kg/ha N applied in three split dressings before sowing, at the 
first irrigation, and again I week before flowering, tended to 
give higher yields than when applied in a single dressing before 
sowing or at th, first irrigation, or in two split dressings before 
sowing and at the first irrigation (rCA 22 2446) 

199 Patel C J Patel, D H, Patel, D P 1969 Effect of 
NPK on the Yield of Irrigated Wheat Indian J Agron 
14(1) 8 14 (Lng ) (Agr Inst , Anand) 

An experiment was carried out to study the effect of thie-
levels of N (66, 99, and 132 kg/ha), two levels of P2O (0 and 
66 kg/ha), and two levels of K20 (0 and 6 kg/ha, on yield of 
NP 824 wheat inder irrigation Differences in the yield of 
grains due to levels of N, K 20, and their combivations were 
not significant, but differences due to appicat on of P2 0 5 
were significant As to straw yield, differences due to levels of 
N and P 20, were significant, while the effect of K20 was not 
significant Optimum yield of wheat grain could be obtained 
by applying 66 kg N and 66 kg P2 0 5 /ha Application of N 
>66 kg/ha tended to produce more straw rather than grain, 
indicating a greater drain of N for production of vegetative
growth (CA 72 89324r) 

200 Potash Response to "Mexican" Wheat in PunjabState 
Potash News Letter (lndia) 3(9) 2-4 (1968) (Eng) 

During 1967 68 the effect of 120 60-60 vs 12060 100 
(N P20s K2 0) was demonstrated on Mexican wheat in 54 
cultivators' fields in Punab State, India The demonstrations 
consisted f two plots, both plots were treated with 60 60 60 
at planting time One plot was topdressed 30-40 days and 
again 70 80 days after sowing with 30 lb/acre of N at each 
topdressing The other plot received 20 lb/acre of K20 in 
addition to the N at each application Yield increases due to 
the additional K were 93 386 (average 177) kg/acre or 4 16 
(average 9) percent Net additional income from the 40 lb/acre 
of K2 0 was 17 50 rupees/acre (FA 1 1668) 

201 Prasad, R , Gautam, O P , Sinha, M N 1968 Studies on 
Nitrogen Lanched Coal as a Nitrogen Carrierfor Wheat and 
Maize Indian J Agr Sci 38(4) 753 56 (Eng) 

An experiment was conducted during the period 1965 67 
for agrononic evaluation of N-enriched coal with wheat maize 
rotation No direct response to N enriched coal was observed 
either in the case of wheat or maize, however, a significant 
first residual effect was obtained when N enriched coal was 
applied to wheat 

202 Rameshwar Reddy, K, Suryanarayana Rao, R 1968 
Studies on the Lffect of Soil and Foliar Apphcation of 
Nitrogen on Wheat Indian J Sci Ind 2A 173 76 (Eng ) (Agr 
Coil , Rajendernagar, Hyderabad) 

Grain and straw yield difft .nces due to soil or foliar 
application of N were not significant Lerma Rojo variety
outyielded Sonora 64 SignifiLant interaction between varieties 
and methods of application was observed only for straw yield 
and 1,000 grain weight (SF 32 3982) 

203 Randhawa, A S, Anand, S C, Minhas, A S 1967 
Effect of Yinmeof Application of Nitrogen on Wheat Yield in 
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the Submontane Region ofPunjab J Rej Punjab Agr Univ 
4 185 87 (Eng) 

Grain yields were highest when half the N was applied at 
sowing and the remainder at the start of flowering Generally, 
splitting the fertilizer dose was more beneficial than applying a 
single dose at sowing (SF 31 659) 

204 Randhawa, A S,Kumar, V , Singh, B 0 1967 Effect 
of Fertilzer Treatments on the Yield of Rain Fed Wheat in 
Suiiontane Regions of Punjab J Res, Punjab Agr Umv 
5(4) 495 99 (Eng ) (Punjab Agr Umv , Ludhiana) 

The effect of N and P20S, in differen, combinations, on 
the grain yield of wheat was investigated under rain fed 
conditions N at 33 kg/ha gave an average increase of 386 
kg/ha, wlule the same rate of P2 0 5 gave an increase of 124 
kg/ha The most economical combination was 66 and 33 kg/ha 
of N and P2 0s, respectively This produced a 66 3% increase 
in yield (CA 69 85783e) 

205 Rathore, D N, Singh, B P 1970 Response ofPunjab 
W10eats to Nitrogen Under Late Sown Conditions Indian J 
Sci Ind Sect A, 4(3) 143 47 (Eng) 

Investigations were carried out for 2 yr at Ludhiana, 
Punjab, to study the response of Punjab wheats to N under 
late sown conditions Wheat variety C 281 gave more yield 
over the other two wheats C 228 and C591 during both years
by 30% and 11%, respectively N at 33 kg/ha gave maximum 
grain output, which seems to be optimum dose for C 281 even 
under late sown conditions Higher doses of N could not 
increase the grain yield any more Interaction of N with 
varieties was not found to be significant 

206 Sadaphal, M N , Das, N B 1966 Effect of Spraying
Urea on Winter Wheat, "Thticum aestivum " Agron J 
58(2) 137-41 (Eng) (Indian Agr Res Inst, New Delhi)

Foliar application of 1 12% urea to winter wheat, T 
aestivum, increased the number of grains/head and the 
100-gram weight Concentrations "-3%el,minated mottling in 
grains altogether Mottling was inversely related to the protein
content Concentrations of urea from 1 6%increased the yield 
of grain, regardless of season, and the yield response was linear 
when the spray was applied at heading, an increase of 52 
lb/acre having been record-d with each increase of 1% in 
concentration, the maximum increase being 24% Yield 
increases were more pronounced in the absence of basal N, P, 
and K fertilizer application Urea sprays increased the 
proportion of grain and total dry matter produced and 
increased the contents of crude and true protein 18 34% 
Spraying after blooming was more effective than at heading or 
at blooming for enhancing the rate of the accumulation of 
protein in the grain N sprays increased the protein yield 
24 60% Gluten increased 53 70% In nonsprayed wheat, 
gluten contained 70% crude protein and 80% true protein, 
whereas in sprayed wheat it contained 82% crude protein and 
90% true protein The lh and Ca contents were the same in 
sprayed and nonsprayed ,,heat, whereas the niacin and P 
contents in sprayed grain were increased (CA 65 2954a) 

207 Samboornaraman, S, Nail, M S, Das, N B 1968 
Effect of Soil and FoharAppli ,t'on ofZinc on Wheat Grown 
in Delhi Soil Indian J Agr Scd38(2) 347 59 (Eng) (Indian 



Agr Res Inst , New Oelhi) 
There is evidence of beneficial results from addition of Zn 

to wheat, but this is complicated by soil fixation of Zn and 
interference with uptake of other minerals Experiments were 
made to compare spray applications at different penods with 
soil application and to determine the effects on plant uptake 
of N, P, and Zn Yellowish brow- surface soils of pH 7 9, 
sandy loam in texture and with .vailable Zn concentrations 
0 6 and 4 ppm, were placed in glazed pots containing 11 2 kg 
soil each Wheat 'vas grown with a basal dose of (NH 4 )2 SO4
(112 kg N/ha) an'l superphosphate (112 kg P2O/ha) Each 
pot contained five plants Srd application of Zn was at two 
levels 5 6 and 11 2 kg/ha thoroughly mixed into the soil 
before sowing Atomizer, foliar application was done in three 
stages at one level 1 12 kg Zn/ha Plants weie taken at 
tiflerng (27 days), earing (82 days), aid harvest (133 days) 
After removal of the plants, the soils were analyzed for Zn 
Plants were analyzed for N, Zn, and P Either soil or spray 
addition of Zn increased height, namber of tillers, and dry 
weight The spray given at tillering was most effective Zn also 
increased the yield of grain, protein, P, and Zn Zn depressed 
the concentration of N and P in wheat plants, but the total 
uptake was enhanced, due to the increase in dry weight 
Significant correlation was observed between the uptake of Zn 
and its availability as determined by NH4 OAc and 0 02M 
EDTA extractions A major portion of the Zn added to the 
soil became unavailable, due to fixation by the soil In 
comparison, Zn spray at the tillering stage was more effective, 
as only about 10% of the amount was required to produce the 
equivalent effect (CA 69 95498e) 

208 Saraswat, V N, Sharma, K C 1968 Utilization of 
Nitrogen and Phosphorus by Wheat as Affected by Manurial 
and IrrigationLevels Allahabad Farmer 42(4) 225 27 (Eng) 
(Centr Tuber Crops Res Inst , Trivandrum) 

In trials with wheat cv Pb 591, increasing the rate of N 
from 45 to 135 kg/ha increased the plant N content from 
0 92% to 1 07% and grain N content from 144% to 183%, 
but had little effect on P content As the P.O s rate increased 
from 45 to 135 kg/ha, plant P content increased from 0 23% 
to 0 46% and grain P content from 0 66% to 0 84%, but N 
content showed little change Uptake of N and P was not 
affected either by 45 90 kg K2 0/ha or by the first irrigation 
given 3, 4, or 6 weeks after sowing (FCA 22 1639) 

209 Saxena, P N 1967 FertilizerNeeds ofMexican Wheats 
Indian Farming 17(5) 40 (Eng) 

The Mexican varieties are relatively more efficient in 
utilizing applied N as compared to C 306 or other local 
varieties S 227 gives the best response to N in the 0 60 kg 
N/ha range while S 308 is the best in the 60 120 kg N/ha 
range 

210 Saxena, P N , Siro i, A S 1967 Response of Mexican 
Dwarf and Indian Tall Varieties of Wheal to Nitrogen 
Application J Post Grad Sch, Indian Agr Res Inst 
5(1) 123 48 (Eng) 

The responses of a number of Mexican dwarf and Indian 
tall varieties of wheat to N applications ranging from 45 225 
kg/ha were studied in field trials, demonstration plots were 
established at various locations /- India representing five 

different agro chmatic zones Whereas there was wide variation 
in optimal levels of N from zone to zone and from variety to 
variety, in general the highest responses were obtained with 
the Mexican dwarf varieties Sonora 63, Sonora 64, and Lerma 
Rojo At current prices, the optimal N application over all 
zones for tnese three vaneties averaged 120 125 kg/ha, while 
the corresponding values for the Indian tall variety C 306 and 
the indigenous varieties were 91 and 51 kg/ha, respectively 
(FA 1 1039) 

211 Saxena, S S , Srivastava, K M , Upadhyay, B D 1966 
Response of Wheat to Sources of Nitrogen Indian J Agron 
11(1) 33 7 (Eng) (Reg Res Sta , Nawabganj) 

In "istudy of the response of wheat to different N sources, 
(NH 4) 2 30 4 , blood meal, and farmyard manure at 55 kg N/ha 
were compared with a control (no applied N) Over two 
seasons (NH 4 )2SO 4 gave significantly higher grain yield, straw 
yield, plant height, tiller number, and number of grains per ear 
than farmyard manure or the control, and also gave 
significantly higher straw yield and plant height than blood 
meal Blood meal was the second best treatment, giving 
significantly higher grain yield and number of grains per ear 
than farmyard manure or the control Farmyard manure gave 
no significant improvements over the control (CA 66 2806 1g) 

212 Sekhon, G S , Kanwar, J S ,Garg, A C 1966 Response 
of Wheat and Maize Crops to Nitrogenous and Phosphatic 
FertilizerApplication in Ralpuia Tehsil J Res, Punjab Agr 
Univ 3(2) 105 10 (Erig) (Punjab Agr Univ , Hissar) 

Wheat and maize were planted on different sites Fertilizer 
treatments of 28 and 56 kg N/ha were applied alone and in 
combination with 28 kg P2 0s/ha to the wheat crop The 
maize crop received 45 and 67 kg N both with and without 28 
kg P 20 5 Half of the N [as (NH4 )2 SO4 ] was broadcast at 
planting to both types of plants and the other half was 
topdressed later The P2 05 applications were applied by 
drilling before sowing Increased wheat yields are found with 
N fertilizer whether or not P is present Highest maize yields 
are found with 67 kg N in combination with 28 kg P2 05 The 
most economical treatments are 56 kg N plus 28 kg P2 0 5 on 
wheat and 6 / kg N plus 28 kg P205 on maize (CA 67 108011) 

213 Sekhon, G S, Saini, J S , Kanwar, J S , Garg, A C 
1968 Soil Survey of Ralpura Tehsil and FertilizerResponses 
to Wheat and Maize in DifferentSoils J Indian Soc Soil Sci 
16(3) 255-62 (Eng) 

Soils of Rajpura tehsil of Patiola District (Punjab) have 
been classified into ll series Fertilizer experiments conducted 
on cultivators' fields with wheat and maize showed on an 
average a fairly good response to the application of both N and 
P fertilizers Yields of the unfertilized crops in Maulviwala and 
Bahera series were considerably higher than the average area 
yields, and the responses to fertilizer were also rather high in 
these soils (Trop Abst 24 1477) 

214 Sharma, B M, Saxena, M C :968 Effect of Crop 
Sequencesand Levels ofNitrogen and PhosphateFertilization 
on the Grain Yield of Wheat Indian J Agron 13(4) 219 23 
(Eng ) (B R Coil , Bichpuri) 

Wheat is grown mainly in fields left fallow or occupied by a 
green manuring crop in the rainy season Wheat can also be 
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grown after a Kharif cereal crop, e g Bajra or Juar for fodder 
However, these fodder crops deplete the soil Chances of 
deficiency of nutrients can be reduced in the fodder wheat 
rotation by applying inorganic fertilizers to the wheat crop or 
by inclusion of a legume as a companion crop This was 
desirable so as to permit double cereal crotping on this land 
The grain yield of wheat was highest under the Bajra + 
Lobia wheat and green manure wheat rotations, and lowest 
under the Juar wheat rotation Application of 35 or 70 kg 
N/ha or 45 kg P2 05 /ha increased grain yield (CA 
71 122997s) 

215 Sharma, J P , Singh, M 1967 Effect ofDifferent Levels 
of Nitrophosphatc (ODDA and PEC) on Wheat Indian J 
Agron 12(4) 327 31 (Eng) (Indian Agr Res Inst, New 
Delhi) 

The relative efficiency of two nitrophosphates (ODDA and 
PEC) was tested with NP [combination of (NH 4)2 SO4 and 
superphosphate] on wheat Three levels were used 13 5 kg N, 
l18kgP 20 5 , 27 0 kg N, 23 6 kgP 20s,54kg N, 472kg 

P2 05 /ha The methods of application were broadcasting, 
applying at 2 5 in below seeds, and band placement There 
was a nonsignificant effect of the different forms of fertilizer 
on grain and straw yield, both in individual years and on the 
average Significant increases in yields of grain and straw were 
obtained with each successive increase in fertilizer dose 
Addition of phosphate along with N increased grain and straw 
yields over those with N alone, but the increase was not 
significant The difference in average yields of grain and straw 
by band placement id placement below the seed was not 
statistically significant, but both gave higher yields of grain 
and straw than did broadcast application (CA 69 75988m) 

216 Sharma, K C, Rao, N K A 1966 Effect of Forms and 
levels of Nitrogen and Phosphoruson Wheat Yield Indian J 
Agron 11 229 34 (Eng ) (U P Agr Univ , Pantnagar) 

On sandy loam soil of pH 7 8, grain yield increases in the 
first year were greater with compost than with N fertilizers but 
in the seLond and third years fertilizers were superior The 
order of effectiveness was (NH 4)2 SO4 , NaNO 3 , urea Poor 
response to chemical N in the first year was due to soil and 
climatic conditions which caused lodging Yields increased 
significantly with superphosphate in all 3 yr Yields were 
highest with simultaneous application of 67 26 kg/ha (the 
highest rates used) of N as (NH 4)2 SO 4 and of P2 0 5 (SF 
30 3783) 

217 Sharma, K C , Singh, R , Yadav, C B 1966 Influence 
of FractionalApplication Versus FullApplication ofNitrogen 
in Wheat Indian J Agron 11 22 6 (Eng) (U P Agr Univ 
Pantnagar) 

Wheat grain and straw yields were about 7% higher with 
(NI-14 ) 2SO 4 than with urea at equivalent N rates, but N 
content of grin was higher with urea Time of application had 
little effect on yids but incaused great vaatons N content 
of grai, delaying N applcation causing a greater N 
concentration in the grain (SF 30 1370) 

218 Sharna, K C , Smngh, S P , Kumar, V 1966 
Comparative Study of Soil Versus Fohar Application of Urea 
on Wheat Indian J Agron 11 21922 (Eng)(B R Coil Exp 
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Sta ,Blchpuri) 
Over a 2 yr period the average grain yield increased by 40 

and 60% with applicatiun of 4486 and 67 26 kg/ha N 
Application of N, half to the soil at sowing and half as spray 
(6% solution) at the 7 and 11 weeks' stage gave higher yield 
than full soil application Protein content increased from 
1022 to 12 12 and 12 47% with succesqive N levels (SF 
30 3624) 

219 Shekhawat, G S , Chundawat, G S 1968 Response of 
Wheat to Placement ofNitrogenous Fertilizer Madras Agr J 
55(12) 537 39 (Eng) 

Field trials showed maximum yields when N was applied in 
two equal doses, one half broadcast at time of sowing and 
one half topdressed at first irngation Application beyond 45 
kg N/ha was uneconomical 

220 Shekhawat, G S , Sharma, D C, Lodha, M C 1967 
FertilizerRequirements of Transplanted Wheat Indian Agr 

11(1) 258 (Eng)(Dep Agr,Kota) 
In trials under late sowing conditions during two seasons, 

the soil was dressed with different rates of N, P, and K before 
1month old seedlings of wheat cv C 281 were transplanted on 
December 20 Applying 40 kg N plus 20 kg each of P2 0s and 
K2 0/ha gave higher yields of grain and straw than applying 20 
kg N + 10 kg each of P205 and K2 0/ha and 60 kg N + 40kg 

+ 20 kg K2 0/ha The highest yields were obt med whenP20 5 
25% of the total N was in the form of farmyard manure and 
75% as ammonium sulfate, follower" by application of 100% N 
as ammonium sulfate (FCA 22 15) 

221 Shrivastava, MM P 1969 Relative Efficiency ofSoil and 
Foliar Application of Major Plant Nutrients on Wheat II 
Yield Attributing Characters Indian J Agron 14(1) 21 5 
(Eng) (Indian Agr Res Inst, New Delhi) 

Experiments were performed to determine relative effects 
of foliar and soil applications of major plant nutrients (NPK) 
on yield and quality of wheat grain Foliar application of 22 4 
kg N/ha decreased the number of ears/plant and number of 
grains/ear by 3 13 and 12 32%, respectively An increase of 
3 27% was observed m 1,000 grain weight TI'e higher 
efficiency of foliar application of 44 8 kg N/ha appeared to be 
due to more ears/plant and more grains/ear (CA 72 89325s) 

222 Shukla, G C , Bhandari, A R 1969 Effect of Mode of 
Micronutrient Application on Wheat Yield, Uptake of 
Nitrogen and Phosphorus, and the Relation between Copper, 
Nitrogen, Zinc, and Phosphorus Proc Nat Acad Set, India, 
Sect A 39(Pt 4) 549 56 (Eng) (Indian Agr Res Inst , New 
Delhi) 

Foliar spray of Cu or Zn improved the yield of grains and 
straw at Pantnagar Cu, Zn, and all micronutr,!nts in 
combiiation when applied to soil or foliage only gave 
beneficial effect at Patiala All the applied trace elements were 
effective in improving %,heat straw N at Pantnagar roliar 
fertilization of Zn, B, Cu, and Mn, and soil dressing with Mn, 
Mo, and Cu had a beneficial effect on grain N At Patiala, soil 
application of Mo alone, increased grain N The P content of 
the shaw and of grains, improved only on the slightly acidic 
soils of Pantnagar A relation between the amounts of Zn, P, 
Cu, and N present in straw and grain from both places was 
found (CA 73 108840v) 



223 Singh, B P 1969 Effect of Phosphorus,Molybdenum, 
and Seed Treatment on the Weight, Uptake of Nitrogen, 
Phosphorus, Yield, and Quality of Wheat Indian J Sci Ind 
3 137-42 (Eng) (Punjab Agr Univ , Hissar) 

On a soil consisting of 60% fine sand, P and Mo applied 
singly or together increased fresh and dry weight, N and P 
uptake, protein, and P20 contents of the grain Seed 
treatment was least effective (SF 33 4050) 

224 Singh, C, Gwal, H B, Katti, G V 1968 Effect of 
Placementof Fertilizerand Its Levels on Wheat UnderBaram 
Conditions in Black Cotton Soils of Madhya Pradesh Indian J 
Agron 13(1) 64-8 (Eng) (Coil Agr , Indore) 

In trials during 2 yr, wheat cv NP 839 grown under rainfed 
conditions, showed a hnear grain yield response to the 
application of N+ P20 each at 20, 30, and 40 kg/ha Higher 
increases in yield were obtained from drilling half the fertilizer 
with the seed and half at 4 cm below the seed than drilling the 
full rate either with the seed or below it (FCA 22 849) 

225 Singh, I J, Sharma, K C 1968 Response of Some 
Mexican Red and Indian Amber Wheats to Nitrogen Indian J 
Agr Econ 23(4) 86 93 (Eng) 

In Pantnagar, the response of Mexican red and Indian 
amber wheats to Nwas studied Fertilizer experiments showed 
that the Mexican red wheats give relatively much higher 
response to N at levels from 0 to 200 kg/ha than Indian amber 
wheats The difference in yield response to N increased with 
higher rates of N The Mexican varieties Sonora 64, Lerma 
Rojo, and Sonora 63 gave maximum yields at 140, 120, and 
100 kg/ha of N, but the Indian varieties obtained their 
maximum yields at lower levels, viz C 306, NP 876, and NP 
887, at 100, 80, and 80 kg N/ha, respectively Attention was 
paid to the most profitable levels of N application, taking the 
total revenue and total costs into account (Trop Abst 
24 1482) 

226 Singh, K, Gandhi, R, Narang, M M 1966 Effect of 
Crop Sequence and Fertilizerson Wheat Crop J Res Punjab 
Agr Umv 3 280 85 (Eng ) (Punjab Agr Univ, Hissar) 

On sandy soil low in CaCO3, N and available P2 0s,P alone, 
and P + N increased the yield of the recipient crop and the 
subsequent wheat crop The beneficial effect of preceding 
crops was in the order guara (as green manure), guara (cut for 
fodder) > fallow> moong (Phaseolusaureus)> groundnut > 
sorghum Direct application of N to wheat increased yields of 
grain and straw significantly The response of wheat to Nwas 
highest after sorghum and lowest after guara green manured 
(SF 30 2992) 

227 Singh, R M , Govil, B P 1968 Effect of Increasing 
Levels of Nitrogen and Phosphoruson the UptakeofNitrogen 
and Yield of Wheat Madras Agr J 55(5) 222 28 (Eng) 
(Univ Udaipur, Udaipur) 

A field experiment was undertaken on the effect of 
different levels of N and P on N uptake at various stages of 
growth, and on grain and straw yield, of wheat grown in a 
sandy clay loam soil of pH 8 3 All of the Pand half of the N 
were mixed and drilled in plots before sowing The remaining 
N was applied at the time of first irrigation The application of 
N at 20 30 kg/ha significantly increased the grain and straw 

yield, but 60 appeared to be the best P had no effect on tile 
yield of grain and straw Though increasing levels of applied N 
increased the N uptake, P had no effect If a level above 60 kg 
N/ha is used, an application of P at 40 kg/ha may be 
considered to balance the fertilization (CA 70 105409t) 

228 Singh, R P, Sharma, N N 1969 Response of Dwarf 
and Tall Wheat Varieties to Nitrogen Fertilization Fertilizer 
News 14110) 334 (Eng) 

Wheat varieties S227 and S 308 gave highest grain yields at 
80 120 kg N/ha whereas N at 160 kg/ha depressed the yield 
significantly At 80 kg N/ha, the Indian tall variety NP 884 
yielded nearly as much as the dwarf varieties 

229 Singh S D 1967 Effect ofNitrogenand Phosphoruson 
Yield of Wheat Indian J Agron 12(4) 369 74 (Eng) (J V 
Coll , Meerut) 

The effect of N [28, 56, 84 as (NH4)2SO41 and P (22 4, 
44 8, 67 2 kg/ha as superphosphate) was studied under field 
conditions of western Uttar Pradesh, on the yield of NP 718 
wheat N was broadcast prior to sowing while P was drilled 
-8 cm below the seed Seeds were sown at 90 kg/ha in 
furrows 25 cm apart The grain and straw yield increased at all 
levels of N The 1,000 grain weight was the highest with the 
crop receiving 56 lb N/acre P fertilization did not modify the 
yield (CA 69 75992h) 

230 Singh, S P , Tiwari, K P 1966 A Note on Response of 
Wheat Varieties to Manuring and Its Lconomics Indian J 
Agron 11(1) 30 2 (Eng) (Wheat Res Sta ,Powarkheda) 

In 1962 63, four irrigated wheat varieties were given (a)no 
fertilizer (b) 30 lb N plus 30 lb P2Os/acre, or (c)60 lb N plus 
60 lb P20s/arre Grain and straw yields increased from (a) to 
(c) Cv Hy 65 and C 591 gave the highest grain yields of 1457 
and 1,409 lb/acre, respectively Cv Hy I1gave the lowest yield 
of straw Hy 65 had the highest ratio of grain/straw, and Hy 
38 the lowest (FCA 19 781) 

231 Singh, Y P 1969 A Study of Differential Response on 
NP Wheat Vaneties to Nitrogen Fertilization Allahabad 
Farmer 43(3) 207 14 (Eng) 

Field experiments were conducted to study the effects of 0, 
34, 56, or 84 kg N/ha on four NP wheat varieties The effects 
of the treatments on germination, plant height, tillering, dry 
matter production, ear em'-ece as well as on yield attributes 
are discussed The variety -4performed best at the higher 
N levels, the performance ot NP 718 being best at the lower N 
levels, beyond which it tended to lodge Addition of 56 kg 
N/ha gave the highest yield of grains and caused relatively low 
losses due to lodging The variety NP 824 was highly resistant 
to lodging even at the highest rate of N application (Trop 
Abst 25 2327) 

232 Tiwari, K P, Singh, S P 1969 Lffect of Nitrogen, 
Phosphorus, and Irrigation on Yield Attributes of Wheat 
Indian J Agron 14(l) 1 7 (Eng) (Wheat Res Sta , Model 
Agron Exp Scheme, Powarkheda) 

An experiment on wheat was performed with three levels of 
N (0, 33 6, and 67 2 kg N/ha), three levels of P (0, 33 6, and 
67 2 kg P205/ha), three intensities of Irrigations, and three 
frequencies of irrigations (2, 3, and 4 irrigations/crop season) 
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N application had a positive response on yield and the plant 
characters studied (plant height, tiller number per plant, length
of earhead, number of grains/earhead, and 1,000 grain weight)
Phosphate application had a positive response on yield
Various irrigation intensities as well as frequencies had no 
significant effect on any plant character, except that increasing 
frequencies of irrigation had a positive effect on 1,000 grain 
weight ThLre WdS also a significant positine effect of N plus 
phosphate on yield, Mlant height, and tiller number per plant
Maximum plant height and tiller number per plant were 
recorded in treatments with 67 2 1 g N + 67 2 kg P2Os/ha
Interaction of irrigation intensities with phosphate levels was 
significait with respect to its effect on 1,000 grain weight
(CA 72 89323q) 

233 Tiwari, K P ,Singh, S P 1967 A Note on Role ofSome 
Agronotmic Practices in Production of Mottling in Wheat 
Grain Indian J Agron 12(1) 98 101 (Eng) (Wheat Res Sta,
Powarkheda) 

Applying 33 6 67 2 kg N/ha reduced grain mottling, the 
reduction being greater at the higher ratc P tended to increase
grain mottling Increasing the intencity of irrigation from 2 
acre in to 4 acre in and its frequency from 2 to 4 resulted in a 
significant increase in grain mottling It was suggested that an 
increase in yield due to any agronomic practice, except from 
the application of N, dilutes the N content of the grain, which 
leads to mottling (FCA 21 1504) 

234 Tiwari, K P, Singh, S P 1968 Response of Wheat to 
Methods of Application, Forms, and Levels of Phosphate in 
Black Soils of Narmada Valley Indian J Agr Sci 
38(1) 38-4t (Eng) 

Two different experiments were conducted to compare the 
effects of various forms of phosphatic fertilizers and method 
of application at different levels on the grain yield of wheat 
One of these was conducted from rabi (winter) 1956 57 to 
1959 60 and the other during rabi 1960 61 and 1961 62 
Placement of phosphatic fertilizers in the soil 6 3 cm below 
the seed or in bands was superior to broadcast application
Ammonium phosphate proved to be better than single 
superphosphate in one experiment while single superphosphate 
gave better response than ODDA and PEC nitrophosphate in 
the other 


235 Tiwari, K P, Singh, S P 1966 Response of Wheat to 
Sources and Time ofApphcation of Nitrogen Indian J Agron
11 341 44 (Eng ) (Model Agron Exp Sta , Hoshangabad) 

Wheat yield increased with increasing levels of N at 0 20, 
and 40 lb/acre Applying the full rate it sowing or half at 
sowing and half at the first irrigation gave higher grain yields
than when the full rate was applied at the first irrigation 
Forms of N [urea, (NIl 4 )2 SO4, and ammonium sulfate 
nitrate] did not affect yields significantly (SF 31 1399) 

236 Verma, A B S, Nalamwar, R V 1968 Performanceof 
Four Wheat Varieties Under Three Fertility Levels Fertilizer 
News 13(8) 43 4 (Lng)

Two yr data showed that unuer Jabalpur conditions 
growing Hy 65 or Hy 633 was as advantageous as growing NP 
839 or C 281 The application of 20 kg N plus 20kg P2Os/ha 
increased the grain yield over control by 338 kg and 687 6 kg 
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during the first and second season, respectively The 
application of 40 kg N plus 40 kg P2 Os gave the extra yield of 
7 kg and 439 7 kg over application of 20 kg N plus 20 kg
P2 0s during 1964 65 and 1965 66, respectively The 
application of the highest fertility level brought ablit 
practically no increase in grain yield over application of 20 kg
N plus 20 kg P20 5 during 1964 65 due to lack of moisture in 
the soil 

237 Virmani, S M , Dhaliwal, A S , Randhawa, N S 1969 
Preliminary Studies of the Effect of DifferentialFertilization 
on Root Activty of "Kalyan Sona 227" Wheat Indian J Agr 
Sci 39 780 84 (Eng ) (Punjab Agr Univ , Hissar) 

Application of 200 kg/ha N alone [as (NH 4 )2SO4] resulted 
in 43% of the roots being present in the 7% cm surface layer
(alkaline sandy loam), and the rest equally distributed between 
the 7% 15 cm layer and the layers below 15 cm Application 
of 200 kg P20S (as supefphosphate) or NP, resulted in 3745% 
of active roots being in the top 7 cm, 42 47% at 7% 15 cm, 
and 21% in the layers below 15 cm (SF 33 2349) 

238 Wright B C 1968 Agronomic Requirements for the 
New Dwarf Wheats Near East Wheat and Barley Improvement 
and Production Project, FAO Information Bull 5(3) 7 12 
(Eng) 

In 1967 68 over 2 million ha in India were planted with 
dwarf wheat varieties The dwarf varieties need other cultural 
practices than the tall varieties While sowing at a depth of 8 
cm or more is common practice with tall varieties and 
indigenous equipment, the optimum for dwarf varieties with 
drill and packing was 4 cm The first irrigation given at crown 
root initiation produced maximum i ields In many
experimenta, the yield of the plot fertilized with 120 kg N/ha
did not exceed that of the nonfertilized plot, while an 
application of 120 kg N plus 40 kg P2 Os/ha increased yields 
tremendously (Trop Abst 24 2407) 

239 Wright, B C , Bharadwaj, R B L 1969 FertilizerNeeds 
of Wheat Indian Farming 18(12) 15 17, 19 20 (Eng) 

Field trials with dwarf wheat showed a good response to 
dressings of N and P, and sometimes to K under irrigated
conditions Some 80 120 kg N/ha was found to be adequate, if 
two thirds was placed banded at sowing and one third was 
broadcast at first irrigation Dressings of 40 60 kg P2Os/ha
meet P rcqui-ements on most soils, high response may be 
expected particularly in combination with N dressings
Band pla-ing wati r soluble P is superior to broadcasting In 
some areAs 40 kg K20/ha applied at sowing increases 
production Development of micronutrient deficiencies is 
expected In dry areas 30 40 kg N and 20 kg P2 Os/ha, placed
at sowing time, are recommended, followed by additional 40 
kg N/ha if rainfail is adequate Economics of fertilizing are 
discussed (Trop Ab t 25 1279) 

ISRAEL 

240 Lachover, D , Ephrat, J 1967 ComparativeStudy of the 
Direct Effect of Granularand Powdered Cuperphosphate on 
Wheat and Its Residual Effect on Vetch ("Vicia 
atropurpurea") Qual Plant Mater Veg 14(1 2) 79 97 (Fr) 



(Volcam Inst Agr Res, Bet Dagan) 
Wheat sown on clay soil at two sits on December 1, 1961, 

was given (a) 50, (b) 150, and (c) 300 kg P2 0S as 
superphosphate/ha and residual effects of these treatments on 
V atropurpureasown on October 21, 1962, were examined 
Increasing rates of P gave only slight increase in P content and 
grain yield of wheat, but (a), (b), and (c) increased the hay 
yields of vetch by 16, 53, and 75%, respectively, at one site 
and 25, 47, and 63% at the other The highest rate of P 
reduced the dry matter content of vetch from 20 6 to 17%and 
increased its protein content from 15 8 to 17 7% Powdered 
and granular superphosphate were equally effective (FCA 
21 21) 

241 The PermanentPlot Experiment, Methods, and Results, 
1961 66 1968 Volcam Inst Agr Res, Bet Dagan, 186 pp 
(Eng) 

Report of experiments to find out how yields of various 
crops, in a conventional croI, rotation system on irrigated sods 
of Israel, are affected by long term cumulative applications of 
various combinations of N, P, K, and organic fertnizers It 
contains a detailed description of the method and tabulation 
of the results 

JAPAN 

242 Ikeda, T, Higashi, S, Kagohashi, S,Monya, T 1965 
Studies on the Adaptability of Wheat andBarleyon Acid Soil, 
Especially in Regard to Its Varietal Differences and 
Laboratory Detection Tokai Kinki Nogyo Shikenjo Kenkyu 
Hokoku, No 12, 64 79 (Jap)

Varieties of wheat and barley were grown in soil suppliet 
with various amounts of N, P,K, and Ca Considerable varietal 
differences in resistance to low pH were noted in both crops 
There was a tendency for resistance to low pH and tolerance 
of low P to be associated, particularly in wheat The 
relationship between resistance to low pH and buffer action of 
root sap, and Al color staining of foot sections, was 
investigated (FCA 19 2026) 

243 Sugiyama, T, Goto, Y, Akazawa, T 1968 Pyruvate 
Kinase Activity in Wheat Plants Grown Under 
PotassiumDeficient Conditions Plant Physiol 43(5) 730 34 
(Eng) (Nagoya Unv , Nagoya) 

Wheat was growl in sand beds supplemented with a 
modified Evan's nutrient solution with or without K2SO 4 An 
increase in the activity of pyruvate kinase in the first leaves 
was evident from the F.,th day of growth and an - 4 fold 
elevation in the enzyme activity was observed in 14 day wheat 
leaves fhe addition of K2SO 4 to the nutrieit ',olution given 
to the K+ deficient plants on the 10th da3 rzsulted in the 
restoration of the enzyme activity to normal levels after 3 
days The mncre,-sed total and reducing sugar content as well as 
the decreased amount of chlorophyll in K+ deficient plants 
returned to normal after addition of K2SO 4 in the nutrient 
medium fhese findings are discussed in relation to the 
metabolic pattern of plants at the early stages of K+ 

deficiency (CA 69 43126n) 

244 Suzuki, T, Fuj'numa, Y 1966 Effect of Fertilizers 

Appled in Different Places In Soil 1H Basic Studies on the 
Fertilizationfor Volcanic Ash Soil Nippon Dojo Hiryogaku
Zasshi 37(4) "59 62 (Jap ) (Nat Inst Agr Scl ,Tokyo) 

Wheat was cultured in two fields, volcanic ash soil and 
alluvial soil Fertilizers were applied in two ways, in contact 
with the seeds and on the soil surface By applying the 
fertilizers directly in contact with the seeds, wheat 
germination was injured more in the vclcamc ash soil, by 
increasing the amount of fertilizer, the injury was increased 
Osmotic pressure of the soil solution of fertilized soil was 
markedly higher for alluvial soil than for volcanic ash soil 
There was no difference in grain yield betweer the two soils 
When the fertilizer was applied to the soil surface, the yield 
was markedly lower for volcanic ash soil, but higher for 
alluvial sods as compared with application of fertilizer to the 
seed (CA 65 9679a) 

245 Suzuki, T, Fujinuma, Y 1966 Effects of Fertilizers 
Applied in Dilferent Places in Soil III Fertilization of 
Volcanic Ash Soils Nippon Dojo Hiryogaku Zasshi 
37(10) 511 15 (Jap )(Nat Inst Agr Sci ,Tokyo) 

In a field experiment with wheat, there was no difference in 
the yield of the plot to which 7 mg K/100 g soil was broadcast 
and that of the plot to which the same amount of K had been 
applied to the rows, however, application of 35 nig P/100 g
soil to the rows effected a better wheat yield as compared to a 
broadcast application In pot experiments, 80% of the 
maximum wheat yield was obtained when the level of available 
N, P2 0 5 , and K20 was 5, 6, and 8 mg/100 g soil, respectively 
(CA 66 64691w) 

LEBANON
 

246 Fuehring, H D 1969 Irrigated Wheat on a Calcareous 
Soil as Affected by Application of Nitrogen, Phosphorus,
Potassium, and Zinc I Yield, Composition, and Number of 
Hteads Agron J 61(4) 591 94 (lEng) (Amer Univ Beirut) 

Grain yield of a Mexican seni dwarf wheat (Tritcumn 
aestipum) was increased economically by N application up to 
300 kg/ha for yields in the order of 9 nit/ha Contr iry to the 
effects on an adjacent maize experiment, applhuation of P and 
Zn tended to reduce grain yield apparently due to 
overstimulation of tillering and the resulting exi.essive number 
of heads per unit area with the normal seeding sate used Each 
of the variables increased its own Lontentratimo in the grain 
and N had a significantly negative first ordLr effect on P 
concentration, K had a significantly negative effect on Cu 
concentration, N had a significantly positive effect on Ca 
concentration, and P had a significantly positive effect on K 
concentration However, these first order effects were 
considerably modified in some cases by various important 
two way and three way interactions (CA 71 60185q) 

247 Fuehring, H D 1969 Irrigated JVhu at on a Calcareous 
Soil as Affected by Apphcation of Nitrogen, Phosphorus, 
Potassium, and Zinc 11 Analysis of the Young Plant in 
Relation to Yield Agron J 61(4) 59496 (Eng) (Amer 
Univ Beirut) 

The base of the ph it was suitable for diagnosis of N, P, K,
Zn, and Mn nutritioit of wheat at the three leaf stage The 
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critical level of nitrate N was 2,300 ppm, and 2,800 ppm or 
more appeared to be excessive Desirable levels of P and Zn 
were related to the amount of tillering needed to produce the
optimum number of heads for the potential yield At a normal 
seeding rate, excess P and Zn resulted in overstimulation of 
tillering and reduced yields Where low seeding rates are 
desirable as with expensive hybrid wheats, application of P and 
Zn just prior to the tillerang stage in the right amounts as
determined from plant analysis may be one means of 
compensating for the low initial plant population (CA
71 60186r) 

248 Fuehring, H D, Chaudhri, A G 1969 Progres3 in 
Production of Short Statured Wheats Under Irngation on a 
Calcareous Soil in the Beqa'a Plain, Lebanon Amer Univ 
Beirut, Fac Agr Sci, Pubi , No 34, 1i pp (Eng) (Amer
Univ Beirut) 

Fertilizer trials with irrigated wheat indicate that 
applications of N at rates of 300 kg/ha are necessary to obtain 
yields of 6 8 mt of grain with additional spring applications
needed if losses oLcur during the winter due to leaching P 
applications had little effect on yields although soil test levels 
by the Olsen method were "low medium" Agrowth regulator,
cycocel, tended to increase grain yields and reduce straw 
yields (CA 73 97966n) 

NEW ZEALAND 

249 Williams, W M 1968 Effects of Two Levels ofNitrate 
on Cell Division Rates in Roots of Wheat Seedlings N Z J 
Bot 6(1) 25 32 (Eng) (Bot Dep , Victoria Univ Wellington)

In experiments with 4 day old wheat seedlings grown in 
culture solutions, root elongation was significantly greater and 
cell multiplication 25% greater in solutions containing 0 0033 
M nitrate than in those containing 0 0066 M (FCA 22 60) 

250 Wright G &11969 Effect ofNitrogenousFertilizeron
Wheat Yield andBaking Quality N Z J Agr Res 12 727 46 
(Lng) (DSIR, Lincoln, Christchurch) 

The results of two series of wheat trials inNew Zealand 
(1929 30 and 1957 65) were analyzed for response in grain
yield and baking quality to N fertilizing Responses were 
greater in the early series but the influence of thi. preceding 
crop was substantial in both In the recent series the effects on 
yield responses to tume of N application, time of sowing, soil 
class, and seasonal differences were in that order of decreasing
importance Forms of N fertilizer were not compared An 
economL. yield response to a fairly high N rate only occurred 
where wheat followed a cereal crop and with reasonably high
wheat yields Baking quality was improved by added N in most 
trials The smallest improvement occurred where wheat 
followed potatoes or pasture and baking scores were already 
high without added N In autumn or winter sown trials yield 
responses to early N application were inversely related to soil 
Ncontent (SF 33 4048) 

PAKISTAN 

251 Ahmad, I, Rana, A J, Hussaln, A 1969 Effect of 
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Complete Fertilizer With VariableNitrogen Doseson the Yield 
and Quality of Wheat Pak J Soil Sci 5(1) 32 9 (Eng) (W
Pak Agr Univ , Lyallpur)

In a sandy clay loam, maximum yields of grain were 
obtained with 100 lb N/acre as (NH4)2SO4 and 100 lb/acie
P20s and K20 P20s, K20, and protein contents of the grain 
were highest m the presence of 150 lb N/acre (SF 33 1495) 

252 Ali, M , Mian,A 1968 Influence ofSources ofNitrogen,
Levels ofPhosphor., andPotassium Fertilizationon the Yield 
and Composition of Wheat W Pak J Agr Res 6(3) 167 72 
(Eng) (W Pak Agr Univ, Lyallpur) 

Experiments were conducted at West Pakistan University in 
1966 67 on light, nonsahne, calcareous soil, below average in 
fertility Fertilizer treatments were 100 lb N/acre as 

+(NH 4 ) 2SO 4 , CaNH 4 nitrate, or urea, 50 or 100 lb of 
P2Os/acre as triplephosphate, and 0 or 75 lb of K20/acre as 
K2SO 4 Various combinations of these were used, both by
broadcast and band application 3 inbelow and away from the 
seed All tieatments increased the yield over the control, inthe 
ascending order N, NP, NPK NK was no better than Nalone 
P with (NH4)2SO4, either with or without K, was slightly
better than P with the other N sources K gave slightly
increased yields in almost all comparisons with no K, 50 lb of 
P/acre gave better yields than 100 lb of P Placement was 
better than broadcast Ash content of grain was reduced when 
N alone was used, probably due to a "growth dilution" effect,
but NP and NPK significantly increased ash over the control, 
N, and NK All treatments increased the Ncontent, especially
the complete NPK application The effect of source of Nwas 
insignificant Placement increased the N content over 
broadcast Inclusion of P produced a significant increase of P 
ingrain (CA 71 69800u) 

253 Chaudhri, A G 1968 Effect ofN,P,andSon Yield and 
Composition of Six Semi Dwarf Wheats Grown Under 
Irrigation Thesis, Amer Univ of Beirut (Eng) (Ayub Res 
Inst , Lyallpur)

In a field experiment on a calcareous clay soil, 46 547 8 
kg/ha each of N, P, and S were applied to irrigated semi dwarf 
wheats, Jaral 66, Pitic 62, Penjamo 62, TZPP An 64, Sonora 
64, and Rouge 66, before planting on November 14, 1966 
The application of N significantly increased grain yield and 
plant height and decreased protein percentage of grain The 
effects of P, S, and the interactions were generally small 
Applied P increased protein percentage of grain of two 
varieties Pitic, yielding up to 6 89 mt of grain/ha, thewas 
outstanding variety, followed by Penjamo The application of 
N increased soluble nitrate N of Pitic leaves at tillering, but 
reduced it at the dough stage Applied Presulted in a probably
real decrease in nitrate N of the leaves at tillering The 
application of N significantly reduced the soluble P and S 
contents of leaves at the boot and dough stages Applied S 
increased soluble S inleaves at all stages At the boot stage, N 
application resulted in a slight increase in total N, but the P 
and S concentrations were greatly reduced The application of 
S significantly increased total Sand probably increased total P 
concentration of leaves The decreasing effects of applied
nutrients, especially N, on soluble nutrients of leaves at boot 
and dough stages were attributed to their translocation from 
leaves to heads for grain formation Leaf sheath and stem base 



tissues of young wheat plants have been suggested for studying 
critical levels of nitrate N Split application of N, before 
planting and at boot stage, has been suggested to obtain higher 
yield of high protein grain If irngation facilities and an 
adequate supply of N fertilizers are provided, the introduction 
of Pitic or a similar high yielding, short statured variety for 
general cultivation holds great promise for wheat production 
in the area (FA 2 2109) 

254 Gill, M A, Rana, A J , Khan, MF A 1968 Effect of 
Placement of Superphosphate as Influenced by ime of 
Application of Ammiomum Sulfate on Yield, Protein, and 
Phosphorus Content of Wheat Grain Pak J Soil Sci 4 31 6 
(Eng) (W Pak Agr Univ, Lyallpur) 

On a calcareous sandy loam of pH 8, low in organic matter 
and cation-exchange capacity, placement of superphosphate at 
6 in depth, in conjunction with (NH 4 )2SO 4 applied at first 
irrigation, increased grain yields significantly and was better 
than placement at 4 in , or broadcasting, and other times of 
N application Protein coptent of the grain was affected more 
by time of N application than by P placement With all 
placements of P, the protein content was highest when N was 
applied at preflowering Applying superphosphate at 6 in 
depth in conjunction with (NH 4) SO 4 , half at sowing and half 
at preflowering, increased the P percentage in the grains 
significantly (SF 31 3642) 

255 Islam, A , Rahman, S 1967 Effect of Associated Salts 
on the Availability of Soil Phosphorus and Its Uptake by 
Wheat Plants Dacca Univ Stud, Part B 15 31-8 (Eng) 
(Dacca Univ , Dacca) 

The application of (NH 4 )2SO 4 , CaSe 4 , and MgSO 4 in 
general increased the availability of P in soils and also 
increased the uptake of P by wheat plants The introduction of 
FeSO 4 and A12 (SO4 )3 decreased the availability of soil P and 
decreased the uptake of P by wheat plants The addition of 
K2 SO 4 decreased the availability of soil P, while at the same 
time increasing the uptake of soil P by wheat plants (CA 
71 29647t) 

256 Khan, A A, Khan, A, Muhammad, S 1967 
Potentialities of Mexican Wheat Variety for Higher 
Production W Pak J Agr Res 5(3) 14 (Eng) (Agr Res 
Inst , Tarnab) 

In field trials in the Peshawar region, highest yields (23 7 
maund/acre) of Mexican wheat cv Penjamo, grown on poor 
soil, were obtained from a seed rate of 90 lb/acre and a 
fertilizer rate of 120 lb N plus 90 lb P20S/acre (1 maund = 
37 3 kg) (FCA 22 20) 

257 Munshi, Z 1970 Progress With Wheat in West Pakistan 
World Crops 22(1) 32-4 (Eng) 

Wheat production has increased from about 3 7 million 
tons in the period 1948 54 to about 7 million tons in 1969 
This increase has been partly due to the expansion of the 
cultivated area by about 43%, and to varietal improvement and 

extensive use of fertilizers During the same period the yield 
per ha has increased by about 33% (from 870 to 1,160 kg/ha) 
This yield increase has been mainly due to the incentives 
provided by the government, and acceptance by the farmers of 
the high yielding, semi dwarf varieties such as Mexipak 65, 

fertilizer use, and adoption of better agronomic practices 
(Trop Abst 25 2040) 

258 Naqvi, S M , Azmi, A R, Ansan, R 1966 Effect of 
Barsol and Soluble Phosphorus on Wheat Growth in Pot 
Culture Proc Agr Symp A E C Dacca, pp 67 70 (Eng )(At 
Energy Agr Res Cent ,Tandojam) 

In pot experiments with wheat grown on a loamy soil, the 
chelate barisol (K salt of phosphated complex multicarbon 
alcohols) applied alone or together with KH 2PO 4 significantly 
increased dry weight and total P content of the crop, the 
chelate was more effective than the soluble phosphate (SF 
31 2762) 

259 Niazi, MH K, Ahmad, J, Jabbar, A 1968 
Nitrate Nitrogen Status at Various Depths of Soil from 
Different Nitrogenous Fertilizers During Growth Period of 

iheat Crop in Quctta W Pak J Agr Res 6(2) 138-40 
(Eng) (Agr Res Sta , Quetta) 

Analyses were made during 1966 67 to determine the NO3 
content of surfaLe and subsurface soils in wheat plots treated 
with various N fertilizers at 30 lb of N/acre In general, the 
fertilizers, applied at sowing, underwent litle or no 
nitrification up to the end of December, after wich it 
proceeded rapidly Maximum NO3 was found on February 1 
and minimum on March 1, after which it was almost constant 
Comparative availability at both depths showed nearly the 
same trend In surfaLe soil, NO 3 decreased in the order urea, 

+NH 4 phosohate, (NH 4 )2SO4 NH4 NO3 , (NH4 )2SO4 , and 
farmyard manure N fertilizers could be applied at any time 
from sowing to the end of December, NO3 fertilizers applied 
at the time of sowing may be lost through leaching and might 
better be applied at the end of December, the demand of the 
wheat crop for NO3 was heavy in February N fertilizers were 
better suppliers of NO3 at the time required hy wheat plants 
than was manure (CA 71 69740z) 

260 Rauf, A, Mian, M A 1967 Effects of Salts on the 
Growth Performance of Sorghum 100 and Wheat C 250 Pak 
J Sci 19(3) 87 96 (Eng) (W Pak Agr Univ , Lyallpur) 

The sorghum was very sensitive to chlorides but could 
better tolerate Na 2 CO 3 and NaHCO 3, the reverse seemed to 
be true for the wheat Extreme suppression of germination and 
high mortality of sorghum in soils treated with NzCI was 
possibly more due to chloride than sodium ions When 
Na2 SO4 and MgSO 4 were compared with NaCI and MgCI 2 , the 
chlorides were much more injurious than the sulfates The 
yield of sorghum green fodder was extensively decreased by 
low levels of NaCI and MgCI2 The adverse effects of Na 2 CO3 
and NaHCO 3 on sorghum fodder yield were in between those 
of chlorides and sulfates The adverse effects of progressively 
increasing salinity developed slowly and gradually with sulfate 
salinity, whereas they occurred sharply and brought about 
marked reduction of growth with chloride salinity When 
salinity was due to NaCI, MgCI 2 , Na2 CO 3 , and NaHCO 3 , the 
yield of wheat grain was significantly reduced, especially at 
higher levels, when salinity was due to Na2 SO4 and MgSO 4 ,
the grain yield increased Straw yield was more affected by all 
salts than grain yield High level of salinity not only depressed 
the yield but also lowered the quality of wheat grains as far as 
shape, size, and weight of individual seeds were concerned 
(CA 71 105506t) 
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261 Rauf, A ,Mian, M A 1967 InducingSalt Resistance by 
Presowing Seed Treatments Pak J Soil Sci 3(2) 16 23 
(Eng ) (W Pak Agr Univ, Lyallpur) 

Sorghum and wheat seeds were treated with different 
solutions and tested for tolerance towards NaCI, Na2 SO4, or 
NaHC0 3 salinity Germination and survival of sorghum, 
especially at higher levels of NaCI and Na2SO4 salinity, were 
improved by soaking the seed in MgSO4 solution Soaking the 
seed in NaCl solution was not useful With wheat, presowing 
seed treatments did not affect germination or ultimate survival 
of the plants (6F 31 4305) 

262 Shah, B H 1966 Effect of Sodium and Potassium 
Chloride on the Growth of Early Seedlings of Some Varieties 
of Wheat from Pakistan in Nutrient Solution Agr Pak 
17 129 38 (Eng ) (Royal Coll Agr , Uppsala 7, Sweden) 

Of eight varieties, C273 gave good performance in presence 
of boti salts H68 gave good results in presence of KCI C 591 
and C 250 grew moderately well with both salts Both salts 
had a detrimental effect on C 271, C 217, and C 518 C 228 
grew moderately well with NaCI and poorly with KCI In all 
varieties, except C 228 and C 250, transpiration was greater in 
presence of KCI than in NaCI (SF 30 2996) 

263 Vermaat, J G 1966 Report to the Government of 
Pakistan on Soil Fertility Investigations Expanded Tech 
Assis Prog, FAO Rep 1887 1 100 (Eng) 

The purpose of the "rapid soil fertility survey scheme" was 
to establish soil fertility levels throughout Pakistan and to 
examme to what extent yields could be increased by the 

efficient use of fertilizers The main results of nearly 9,000 

fertilizer trials on cultivators' fields are presented In West 
Pakistan yield increases of 50 100% were obtained through 
combined application of ammonium sulfate and single 
superphosphate on both wheat and rice, the use of fertilizers 
on millet and sorghum was not economic, in East Pakistan rice 
yields were increased by b0 64% through combined N and P, 
and by 62 92% through combined N, P, and K The 
application of fertilizers gave much higher yield increases with 
selected wheat varietes than with local varieties (Trop Abst 

21 1626) 

TAIWAN 

264 Lin, T C 1964 Effect of Various Nitrogenous 
Fertilizers on Wheat J Agr Assn China (Taipei) 45 53 8 
(Chin ) (Prov Chung Hsing Univ ,Taipei) 

Significant increases in wheat yields resulted from 
application of 60 kg N/ha ipplied as (NH4) 2SO4, urea, Ca 
NH4 nitrate, nitrophosphate, or (NH4),PO4, combined with 
75 kg P205 and 60 kg K20/ha Differencts between Nsources 

ek g n n (A 6the 
were not sigificant (CA 66 94318x) 

265 Yuan, W L, Lin, T C 1965 Phosphate Responses of 
Wheat tit Tatwan Soils Fert Taiwan, pp 40 3 (Chin ) 

Wheat responds to P Band placement isslightly superior to 
broadcasting (SF 31 2836) 
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THAILAND
 

266 Annual Report on Fertilizer Experiments and Soil 
Fertility Research 1966-"Wheat ", pp 70 1 Bangkok, 
Div Agr Chem Dep Agr ,October 1967 (Eng) 

Application of 6 12 kg/rai P2Os is necesiary for soils 
containing available P less than 10 ppm Appocation of 8 
kg/rai N is required for early vegetative growth Although this 
experiment showed no effect of K on yield, a smill amount 
would be recommended to build resistance to rust disease and 
lodging 

TURKEY 

267 Frizzell, J K 1968 Introduction of Mexican Wheat in 
Turkey 19671968 US AID, Ankara, 129 pp (Eng) 

The second phase of the introduction of Mexican wheats 
into Turkey isreported The author was chief of a party for an 
Oregon State University AID contract and was assisted by 
others in the party in the preparation of the report The report 
consists of five sections (1) General information on Turkish 
agriculture and program objectives, (2) Aegein region, (3) 
Marmara region, (4) Soils and fertilizers for wheat production, 
and (5) Performance and adaptation of Mexican wheat 
varieties in Turkey Both N and P fertilizers are required for 
wheat production NPK factorial experiments showed that the 
most efficient increases in yield resulted from 12 6 0 or 
12 12 0, and occasionally from 20 12 0, kg/decare (0247 
acre) of NP205 K2 0 Application of all N in the fall generally 
was as good as split applications (FA 2 578) 

268 Ross, J G , Akyurek, A , Oruc, N 1968 Wheat 
Production in Eastern Anatolia, livestigations at Ataturk 
University, Erzurum, Turkey, 1967 Plant Sci Dep , Ataturk 
Univ, Erzurum, 53 pp (Eng) 

Three variety fertilizer experiments were conducted in 
1967 in Erzurum valley-one on irrigated land, one on dryland 
under fertile conditions at Ataturk University, and one at Taze 
Gul village on farmland which was poor in fertility and not 
irrigated In the first two experiments, wheat varieties from 
the American mdwest were compared with two varieties of 
Turkish origin recommended for Eastern Anatolia while in the 
last experiment the best Turkish variety was compared with 
the farmer's endemic strain Under irrigation, fall application 
of N and P was combined and compared with spring 
application of N on all varieties Under dryland only the fall 
application was made At Taze Gul N and P were applied in 
the fall and also N in the spring Under irrigation, Warrior 
yielded 582 kg/decare of grain with 60 kg ammonium sulfate 
anr 30 kg superphosphate (17% P.O 5)/decare Under dryland, 
Cheyenne at 396 kg/decare yielded more than any variety 
fertilized with 30 kg/decare ammonium sulfate and 30 
kg/decare superphosphate Under farm conditions at Ta7e Gul 

illlage vaiiety yielded 260 kg/decare and Turkey 305 only
197 kg/decare with the best fertilizer treatment On the soil in 
the irrigation experiment, high P fixation occurred and no 
effect of P application was obtained Spring application of 30 
kg/decare of ammonium sulfate gave almost as high yields as 
fall application of 30 kg/decare of ammonium sulfate and 30 
kg/decare of superphosphate Combining grain and straw 



value, spring application of N gave a return of 7 84 TL for 
each TL invested, in comparison to 5 40 TL for fail 
application of N and P, and 4 73 TL for combined spring and 
fall application of N and fall application of P Under dryland 
where fertility was high, fall application of N and P gave a 
significant increase in yield over the control but only a return 
of 2 41 TL for each TL invested Under farm conditions at 
Taze Gul a return of 4 62 TL (only value of grain computed) 
was obtained for fall application of 20 kg/decare ammonium 
sulfate and 30 ' /decare of superphosphate Returns from P 

by itself and N by itself were not as high N and P applied
together in the fall appear to give the best results under 
these conditions Under irrigation, yields of 1,000 1,100 
kg/decare are not impossible goals if the ideal cultural 
and soil conditions are combined with the correct 
strong strawed adapted genotype The yields presently 
obtained compare favorably with those obtained in the 
coastal areas from the new Mexican wheats and indicate 
the immense potential of the Eastern Anatolian region 
(FA 2 577) 

EUROPE
 

AUSTRIA 

269 Kopetz, L M 1965 Effect of Fet tdizng Measures on 
the Quality of Wheat Proc Fourth leg Conf Int Potash 
Inst , pp 45 51 (Ger ) (Hochsch Bodenkult , Wien) 

Effects of N and K fertilizers on gluten content and quality 
in wheat are discussed High rates of N increased gluten
formation but depressed quality (swelling value), unless 
accompanied by adequate K (SF 30 1363) 

270 Primost, E 1968 The Effect of Fertilizingon Wheat 
Quality Landwirt Forsch, Sonderh 22 149 57 (Ger) 
(Osterr Stickstoffw ,Linz) 

A review, with 18 references and experimental data on the 
effects of K and N fertilizing on grain yields and baking 
quality of wheat (starch, sugar, piotem, etc ) (SF 31 4469) 

BELGIUM 

271 Stryckers, J, van Himme, M 1966 Combination 
PossibilitiesofCCC With HerbicidesandNitrogen Fertihzersin 
Cereals Meded Riksfac Landbouwwetensch, Gent 
31(3) 1132 154 (Neth ) (Cent Onkruidonderzoek, Gent) 

The effects were investigated of adding herbicides to CCC 
applied at 1 5 2 kg/ha to cereal crops CCC had no adverse 
effect on herbicidal properties, and its presence in the spray 
gave improved control of Matricariarecutita in winter wheat 
using MCPA ane DNOC, Stellana media in spring wheat using
MCPA, Alopecitrus myosuroides and Apera spicaventi using 
DNOC and ioxynil, Poa annua in spring wheat using DNOC 
Control of Poa annua by DNOC in winter wheat and of 
Stellaria media by ioxynil in spring wheat was adversely
affected by CCC Adding urea at 25 kg N/ha to CCC + growth
substances tended to emphasize the shortcomings of the 
herbicides, especially on plots containingPolygonumpersicana
and Stellana media and where mecoprop was used, though
topdressing with N 12 weeks later also did this Improvements
in control of A inyosuroides and A spica venti in winter 
wheat with DNOC and Stellarra media in spring wheat with 
DNOC or ioxynil in the presence of CCC were obtained by
adding 40 kg N/ha as urea The reduction in straw length given
by CCC alone was 25 35% in winter barley and spelt, 2 5% in 
spring barley, 2 5 15% in rye, 5 25% in winter wheat, 7 10% in 
black oats, 1 12% in white oats and 0%in yellow oats, figures 

for CCC and MCPA + CCC, respectively, for spring wheat 
were Fylby, 28%, 41%, Gaby, 24%, 38%, Phoebus, 31%, 36%,
Jufy I, 28%, 33%, Aga, 15%, 32%, Carpo, 25%, 24%, Jufy 1,
32%, 32% The effect of CCC on winter wheat was increased 
by adding 0 5 kg ioxynil Na and still more by 5 kg
DNOC ammonium loxynil by itself increased straw length 
Effects on wheat were somewhat reduced by adding 40 kg
N/ha as urea to the spray, this did not reduce node thickness, 
though topdr.ssing 1 2 weeks I er did, particularly on the 
DNOC plots Ear length was decreased by MCPA and increased 
by N CCC + herbicide reduced the number of fertile tillers,
this was partially counteracted by N except for DNGC + CCC 
+ urea in spring wheat and ioxvnil + CCC + urea in winter 
wheat Hoeing adversely affected tillering in winter wheat, this 
was counteracted by CCC + topdressing with N CCC tended 
to reduce grair, yields even when herbicides were added, unless 
extra N was applied, 40 kg N/ha as ammoniumnitrate, applied
I week after spraying spring wheat, was more etfective than
adding urea to the spray fields tended to be lower with 
DNOC than with ioxynil Straw yield of spring wheat cv Gaby 
was reduced by 10% by CCC but not by CCC + urea, though
the stems were shortened by 20%, susceptibility to sprouting 
in the ear was increased by CCC, slightly increased by CCC + 
MCPA, and reduced b3 CCC + DNOC In spring barley, CCC at 
2 5 5 kg/ha had little effect on straw length but increased grain
yields by 8 6%, while CCC + MCPA reduced yields by 4 8% 
(FCA 20 1501) 

BULGARIA 

272 Angelov, A, Berova, S 1969 Effect of Imgation and 
Fer'ilzerson Yield and Quality of Wheat Rastenievud Nauki, 
No 6, 69 77 (Bulg) (Inst Pochv "Pushkarov," Sofia) 

In 2 yr experiments on leached chernozem smonmtza in tie 
Sofia region, soil moisture was maintained at 70, 80, and 90% 
of field capacity and no fertilizer, N6 0 P60 K6 0 , 
N1 2 0P1 2 OK12 0 , or N8oPI801Ks o was applied Soil 
moisture affected the flintiness and contents of piotem and 
wet gluten in the gluten more than it did the absolute weight
of the grain, gluten quality, and baking quality The opimal
soil moisture was 80% of field capacity Tile nutrient supply 
P J a greater effect on the physic.l, chemical, and 
technological properties of the grain and flour than goil
moisture did Technological properties improved with 
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increasing rate of appliation of fertilizer Yield and quality 
were highest with NisoP 8 oK1 8 o and a sod moisture 
exceeding 80% of field capacity between shooting and filling 
of the grain (SF 33 650) 

273 Emkov, K , Nestorova, S 1968 7he Effect ofFertilizers 
on N, F, andK Content of Winter Wheat Grown in Diffeient 
Edaphic and Chimatic Areas of Bulgaria Pochvozn Agrokhim 
3(1) 69 79 (Buig ) (Inst Pochv ,Sofia) 

The content of N in wheat grain was higher in dry than in 
wet years, whereas the reverse was observed for P P fertilizers 
increased the yields but not the content of P in the ,uain K 
content in the grain was relatively uniform and did not depend 
on climate, soil type, or the fertilizers applied (FCA 21 2329) 

274 Ermolaev, I 1966 Doses andMethods of Fertdihzmg the 
Ffelds of Winter Wheat With Suiperphosphate in Strongly 
leached Chernozem Pochvozn Agrokhim 1(3) 253 5b 
(Bulg) 

An experiment with winter wheat was made in 1961 63 in 
the Obraztsov Chiflik Agricultural Institute to determine the 
optimal doses and methods of application of granulated 
superphotphates The best results were obtained when the 
superpl'osphate was delivered in amounts corresponding to 20 
kg P205 /ha into strongly leached chernozem after applying 
the N fertilizer in amounts of 40 kg N/ha The best results 
were obtained when superphosphate was applied during 
sowing time (CA 66 114975q) 

275 Ermolaev 1 1965 Nitrogen PhosphorusRatio in Wheat 
Fertilizingon Strongly Leached Chernozem Sod Rastenievud 
Nauki 2(12) 69 74 (Bulg) (Agr Inst "Obraztsov Cluflik," 
Russe) 

Experiments were carried out with nomrrigatea winter 
wheat during the perioO 1961 63, in order to establish he 
most suitable N P ratio and the effect of fertilizing on tile 
grain quality A N P ratio of 8 3 was the most favorable under 
the prevailing conditions Protein and gluten increases in the 
grain were due mainly to N fertilizing P fertilizing did not 
substantially affect the grain quality (CA 64 20575a) 

276 Gotsova, V, Bocheva, E 'v, B 1965 Yield and 
Quality of Irrigated iieat ffected by Fertilizing 
Rastenie ud Nauki 2(12) 107 14 (Bulg) (WI'eat Sunflower 
Res Inst , Tolbukhm) 

Fertilizing irrigated San Pastore and Yubilema Ill wheat 
with increasing amounts of N and P (50, 100, and 200 kg/ha) 
markedly affected wheat yield At increasing N rates, the total 
protein %as increak.ed by 170 2 74% anI tha gluten by 
5 40 8 70% P fertilizing alone decreased the protein and 
gluten contents Combined fertilizing at the highest N rate 
(200 kg/ha) compensated to a considerable extent for the 
unfavorabl- effect of P The increased protein content of grain
didnotipr oe dconnected 
did not improve the bread baking qualties because of low 
gluten quality of these wheat varieties Both varieties gave 
equal results (CA 64 20575b) 

277 Hampl, A E 1968 Effectiveness of Phosphates With 
Different Levels of AvailableP in Soils Agrokhiimya, No 8, 
44 9 (Russ) 
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278 Khristov, K, Kudrev, T 1968 Phosphorus Intake of 
Wheat Plants as Influenced by 3IndoleaceticAcid, Gibberelihe 
Acid, and Dryness Rastemevud Nauki 5(1) 3 8 (Bulg) (Inst 
Genet Selek Rast, Sofia) 

Wheat plants, variety P 570 WZ, were raised in gravel 
culture At the formation of the fifth leaf, they were sprayed 
with aqueous solutions of 3indoleacetic or gibberellic acid at 
200 jg/plant Neither substance affected the P intake When 
other wheat plants were exposed at the heading stage to 
dryness until reaching the permar ",t wilting point, then 
sprayed with 0 indoleacetic or gibberellic acid at 200 Pg/plant 
their turgidity was restored, and P intake was 150%of controls 
during the first 2 days upon recovery after dryness Plants 
treated with 1indoleacetic or glbberellic acid intensified P 
intake compared with the check plants exposed to dryness 
Although greater P intake was induced by these growth 
substantes, treated plants did not reach the level of intake of 
check plants unexposed to dryness The effect of 
3 indoleacetic acid was greater than that of gibberellic acid 
(CA 69 51087r) 

279 Kitipov, A, Lichev, S 1967 The Toxic Effect ofBturet 
on Some Farm Crops Rastemevud Nauki 4(12) 75-87 (Bulg) 
(Pushkarov Soil Res IFst , Sofia) 

In pot experiments with winter wheat and maize on sandy 
cinnamon podzolic soil (A) and heavy clay 
chernozem smonitza soil (B), ure? was applied at N rates up to 
1,200 mg N/kg soil, the urea contained 0 4, 3 12, 3 30, 11, or 
13% biuret The effect of biuret toxicity on growth and yields 
was largely the result of sod properties, pnmfirily mechanical 
composition and physico chemical properties (sorption 
capacity) The toxic concentration was nearly twice as high in 
B as in A, in the latter N rates of >300 mg at levels of 3 12% 
biuret were damaging to maize N uptake by the plants was 
less adversely affected than growth (SF 31 2772) 

230 Kudrev, T , Pandev, S 1967 Physiology of the Nitrogen 
Nutrition of Wheat I Nitrogen 'ntake, Some Changes in the 
Total Leaf Surface, and Protein Nitrogen Content of the 
Leaves Rastenievud Nauki 4(4) 19 28 (Bulg) (Inst Genet 
Plant Selection, Sofia) 

N intake by Mercury variety wheat was investigated 
throughout the growing season Wheat plants were raised as 
gravel cultures in Chesnakov and Basirma nutrient solutions to 
which some trace elements were added N intake was 
determined by its quantitative changes in the nutrient solution 
every fifth day and ever) second day at the time of increased 
intake N intake increased from germination to ripening This 
increase was relatively slow up to the five leaf stage, 
whereupon it proceeded faster Heading of the wheat was a 
turning point in the N intake, which then decreased 
Temporary increases occurred during flowering and grain
filling stages The inuiased intensity of N intake was

with enlargement of the leaf surface, its decrease 
was a consequence of a decrease in the total leaf surface of the 
plants Treatment with vitamins Bi and B6 , as well as with 
indole 3 acetic acid, during decreased N intake had a favorable 
effect N intake was temporarily intensified The general 
pathway of N intake of plants treated with vitamins Bl, B6 , 
and indole 3 acetic acid agreed with the control plants (CA 
68 10288t) 
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281 Mityeva, N 1970 Effect of Nitrogen and Phosphorus 
Rates and Ratios on the Content and QualitativeIndexes of 
Wheat Protein Pochvozn Agrokhim 5(3) 53 60 (Buig) (N 
Pushkarov Inst Sod Sci , Sofia) 

The amount and fractional composition of protein and the 
total amount of essential amino acids in wheat grain of the 
Bezostaia I variety dressed with N and P, grown on leached 
smolnitza in the Sofia area, were studied With N fertilizer, an 
increase in crude protein, the prolamines (pyrrolidines), and 
glutelins was round P alone and in combination with low N 
rates decreased the protein content No significant changes in 
the content of essential amino acids were observed at increase 
of protein content from9 5 to 12% (CA 74 22221c) 

282 Nestorova, S 1966 Effects of the Soil Type and 
Fertilizer on the Uptake of Certain Nutrients by Wheat 
Pochvozn Agrokhim 1(2) 171 82 (Bulg ) (N Pushkarov Inst 
Soil Sci, Sofia) 

The effect of soil type and fertilizer on the uptake of N, P, 
and K by wheat was studied in pot experiments Four soil 
types were studied calcareous chernozem, strongly leached 
chernozem, leadied chernozem smolnitza, and gray forest sod 
The uptake of nutrients was investigated in leaves and in the 
whole plant in the tillering and earing stages Wheat had a P 
requirement of -.-0 3% P2 0, in its leaves at the tillering stage 
This low P content was a limiting factor for increasing yields 
and impeded N uptake If the P level was raised above 0 70% 
P2 0S in the leaves at the tillering stage, high yields were 
favored, the highest being obtained in soils with > 4% N and 
>0 70% P and a N to P ratio of 4 2 6 2 Wheat required both 
N and P in all soil types The soil type and the fertilizers 
affected the chemical composition, absolute weight, and grain 
cut The highest N content was in wheat grown on leached 
chernozem smolnitza, and the highest P content was in wheat 
from strongly leached chernozem The N content increased 
with the N fertilizers (CA 65 19259c) 

283 Nikolkv, B A 1967 Effect of the Trace Elements, 
Manganese, Molybdenim, and Copper on Wheat ("Thticum 
vulgare") Growing in Degraded Chernozent God Soffi Univ, 
Biol Fak 61(2) 295 304 (Buig) 

Trials were carried out in 1967 to study the effect of 0 05 
and 0 1%MnSO 4 , 0 01 and 0 02% NH4 molybdate, and 0 05 
and 0 1%CuSO 4 ah well as w,th a mixture of 0 05% CuSO 4 
and 001% NH 4 mol1bdate on wheat leaves Mn at both 
concentrations equally increased the grain yield up to 106% 
and increased the crude protein content Mo had no effect on 
the grain yield or P content, but it increased the crude protein 
content Cu reduced the grain yield and P content Mixed 
solutions increased the crude protein content in the grain as 
well as the grain yield and reduced the P content (CA 
73 108824t) 

284 Petkov, N 1966 Nutrient Ratios i Fertiliers for 
Wheat Pochvozn Agrokhim 1 379 83 (Bulg) (IrrigationExp Sta , Pavhikeni) 

In 3 yr experiments on leached chernozem, 
Nj 6 0Pi 2 oKioo was the most suitable ratio for wheat under 
irrigation, yielding (average for 3 yr) 4,720 kg/ha grain On 
leached chernozem developed on red brownish clays, NP 
increased length of head, number of spikelets and grain per 

head, kernel, and volume weights There was a further increase 
at higher N rates (SF 30 1361) 

285 Popov, K, Bakurdzhueva, N 1966 Changes in the 
Conte t and State of Plastic Pigments of Wheat Leaves in 
Darkn'ssand u, ler the Influence ofMn, Ni, andCu Izv Inst 
Fi7'll Rast ,Bulg Akad Nauk 15 65 88 (Buig) 

Seeds of spring wheat were treated with Mn, Ni, and Cu 
sulfates of different concentrations for 16 hr at 230, and sown 
in Perlite moistened with distilled water The plants were kept, 
until the start of the third leaf, at 220 and 5,000 lux 
illununation The middle parts of the first and second leaves, 
weie put in a dark chamber for 4 days at 200, and the 
influence of trace elements on the growth and pigment 
contents were studied The seeds were treated with up to 
2,500 mg %Mn The addition of 1 5 mg % Mn resulted in 
117 1%(control 100%) growth of mass over that obtained in 
soil and 126 1%of roots After 4 days in darkness chlorophyll 
was, in controls, 68 5%(100% with light), witl i 5 mg %Mn, 
it was 102 0%, carotenoids were, in controls, 100%, with 1 5 
mg % Mn 137 5% With 250 mg % Mn, the foliar growth was 
114 6, roots 128 4, after 4 days of darkness chlorophyll was in 
control 68 5, with 250 mg % Mn 65 3, carotenoids were 
control 100 0, 250 0 mg % Mn 92 6 Moreover, the effects 
were determined of the simultaneous treatment of seeds with 
the following trace elements 2 5 and 250 mg % Mn, 0 1 and 
0 6 mg % Ni and 0 5 and 2 5 mg % Cu Reported are the 
effects on chlorophyll and on both carotenoid fractions (CA 
65 20786d) 

CZECHOSLOVAKIA 

286 Baier, J 1968 Effect of Nitrogen on Yield of Winter 
Wheat at the FloweringStage andItsDependence on the Ratio 
of Nutrients Taken Up Rostl Vyroba 14(41) 523 31 
(Czech) 

Over a 3 yr period, the effect of N in increasing yield was 
positively and highly correlated with the ratio of N P2 05 in 
the plant between ratios of 100 28 and 100 49 4 Insufficient 
rainfall narrowed the ratio of N P205, but increased the ratio 
of N Na 20 (SF 32 714) 

287 Barak, K 1966 Testing the Efficiency of 
AmmoniaTreated Superphosphates on Summer Wheat Sb 
Vys Sk Zemed Bre, Rada A, No 3, 379 86 (Czech) 
(Katedry Agrochem Anal Chem , VSZ, Brno) 

In a vegetation experiment carried out in pots, efficiencies 
of four types of NH3 treated superphosphate containing 
graduated N amounts were tested in a redzina soil and in a 
lime cultivated podzol soil, each with neutral reaction With 
the pH of the soil being equal, the rate of P uptake and Its 

content in dry matter depended, during the growing season, on 
the supply of assimilable P in the experimental soil The 
redzina soil showed the higher yields of grain During the 

harvest, however, the content of P in the cultivated podzol was 

somewhat higher both in grain and straw although during 
vegetation it showed a lower P level The NH 3 treated 
superphosphates with 8 06%and 10 38% N, respectively, were 
less effective in redzina soils (CA 66 94357j) 
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288 Dudas, F, Jelinek, K, Pellkan, M 1968 Method of 
Fertilization With Nitrogen in Relation to Yield and Quality of 
inter Wheat Rostl Vyroba 14(41), No 5, 489 98 (Czech) 

(Vys Sk Zeroed , Brno) 
Winter wheat cv Kasticka Osinatka was given ammonium 

sulfate or calcium ammonium nitrate applied to frozen soil, or 
calcium amnionum nitrate in early spring or at the end of 
tillering Time of application had little effect on yield or 
baking juahty Sedimentation values and farinograph readings 
were somewhat lower where ammonium sulfate was used 
(FCA 22 1632) 

289 Haman, F 1966 Contribution to the Knowledge of the 
Effects of Fertilizingand DifferentManagementPracticeson 
Yield and Chenucal Composition of Winter Wheat Sb Vys 
Sk Zemed Brne, Rada A 41 50 (Czech) 

Two yr field trials with winter wheat showed that a good 
efficiency of heavy rates of fertilizers requires proper soil 
cultivatio and f" 'rable moisture conditions, best achieved 
by a seedbed prepamation through two plowings first to 12 15 
cm and then to 28 30 cm Adequate amounts of NPK should 
be applied in the autumn, lack of available N at the start of 
growth results in grain of low N content and poor baking 
qudlity Heavy rates of fertilizing after proper seedbed 
preparation through double plowing favorably affects the 
grain/straw ratio (SF 30 616) 

290 Hampl, J, Bizik, J 1970 Relations Between the 
Changes of Osmotic Potentialof Sod Solutionsand the Sap of 
Cells of Corn and Wheat Under the Effect ofFertilizingWith 
Increased Doses of Fertilizers Pol'nohospodarstvo 
16(4) 310 20 (Sloven ) (Univ Agr , Nitra) 

Wheat and corn were grown in pots containing brown loess 
and sandy loam soils with various levels of fertilizers 
Significant correlation was observed between osmotic 
potentials of soil solutions and those of cell sap, which linearly 
increased with increased osmotic potentials of soil solutions 
The osmotic potentials of wheat cell sap averaged 4 2 
atmospheres higher than those of corn, and the wheat was 
significantly more resistant to increased soil osmotic potential 
Changes in osmotic potential of cell sap were caused mainly by 
K+ and Cl The proportion of Ca'+, K+, and Na+ to Cl 
originally with a higher content of cations was decreased to 
values close to one under the influence of increased levels of 
fertilizers, especially with the Cl form of K With the osmotic 
potential of soil solution at 3-4 atmospheres (deterrmned from 
soil saturited to its full water capacity) or 6 8 atmospheres 
(determined according to Bizik), germination, growth, and 
development were inhibited and the formation of dry matter 
of corn and wheat decreased to -50% The sorption capacity 
of soil was primarily responsible for changes in the 
concentration of soil solution, in addition to the doses of 
fertilizers applied and the content of water in the soil The 
complex fertilizers NPK 2 and NPK B gave significantly greater 
production of dry matter as compared with equivalent 
amounts of single fertilizers due to the lower content of balast 
substances and a decrease of osmetic potential of the soil 
solution as compared with simple fertilizers (CA 74 22223e) 

291 Hrbacek, J 1970 On the Dynamics of Nitrogen in Soil 
With Respect to the SpringApplication ofAdditionalNitrogen 
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to Winter Wiheat Rostl Vyroba 16(43) 41 6 (Czech) (Agr 
Res Inst Hrusovany u Brne) 

Response to additional N was negatively correlated with the 
amount of precipitation received in the 28 days, but especially 
the 14 days, before and after the additional application (SF 
33 4047) 

292 Hrbacek, J, Ambrozova, M 1966 Comparisonof Row 
FertilizerPlacement With IncorporationThrough the Top Soil 
in a Three Year Experiment With Thrce Crops Rostl Vyroba 
39 1165 174 (Czech) 

Wheat and sugar beet, grown in the first 2 yr, received 
fertilizer, barley grown in the third yr did not Incorporation 
of fertilizer was better, but not significantly so, for wheat and 
sugar beet, placement produced slightly more straw and tops, 
respectively Barley yielded better where the fertilizer had 
been placed in the row Reductions in emergence rates of 
seedlings were avoided if placement was deep, or if a 
sufficiently thick layer of top soil was spread over the surface 
of soil when fertilizer was mixed throughout When fertilizer 
was thoroughly incorporated to a depth of 13 5 15 cm, 
emergence rate was diminished only when the fertilizer rate 
was very high (45 100 q/ha) In pot tests, plants with placed 
fertilizer had larger tops and smaller root systems than plants 
without fertilizers, thus a less developed root system is 
adequate where nutrients and water are abundant (9F 
30 2050) 

293 Hyza, V, Bezdek, V 1968 Effect ofMineralNutrition 
on the Amount, Properties,and Fractions of Wheat Proteins 
Rostl Vyroba 41(5) 479 88 (Czech) (Vyzk Ustav 
Obdnarsky, Kromenz) 

A variant of winter wheat, grown in pots, fertilized by 
adding NH 4 NO 3 , alone or combined with PK, showed an 
increase of gluten content in proportion to the N dose This 
led to a decrease in the swelling capacity of the gluten and an 
increase in the ghadin fraction K acted as a depressant in this 
respect (CA 70 36689r) 

294 Jelinek, K ,Baier, J 1970 The Effect ofDifferent Times 
of Nitrogen Application on Nutrient Uptake by Winter Wheat 

rRostl Vyroba V 13 19 (Czech) (Agr Res Inst Hrusovany u 
Brne) 

Data are presented on the uptake of N, P, and K and on 
their interrelationships within the plant (SF 33 4042) 

295 Kos, M 1966 Effect of Crop Rotation on Yields in 
Relation to Differential Mineral Fertilizing Rostl Vyroba 
39 1071 78 (Czech) 

'.,tough increased doses of mineral fertilizers applied to 
wheat, maize, and sugar beet reduced yield differences caused 
by different preceding crops, the latter still considerably 
affected yields of subsequent crops Sequence of crops rather 
than fertilizing was decisive where infestation with sugar beet 
eelworm occi'rred (SF 30 1349) 

296 Neuberg, J , Novotna, L 1967 The Effectiveness of 
High Doses of Nitrogen in the Case of Different Densities of 
the Sowing of Summer Wheat Treated With a CCC 
Preparation Rostl Vyroba 13(40), No 5, 569 74 (Czech) 
(Ustr Vyzk Ust Rostl Vyroby, Prague Ruzyne) 



Increased seed and N rates combined with CCC application best for oats On the basis of total N and amide N analyses, the 
did not increase yield of summer wheat cv Oktavia Normal or influence of N application on protein quality Isconsidered 
reduced seed rates and application of 90 kg N/ha, with CCC (SF 33 4803) 
treatment, gave the highest yields (FCA 21 1569) 

302 Nielsen, J M 1969 On the Potassium and Sodium 
297 Peska, J 1965 Changes in 32P Uptake by Winter Wheat Concentrations in Plants Results of Pot Experiments in 
During Autumn Sb Vys Sk Zemed Brne, Rada A, No 3, Relation to Results of Chemical Analyses of Danish Crops 
371 77 (Czech) During This Century, and the Possible Effects of Changesti K 

In pot trials with five wheat cv of different frost resistance, and Na Concentrations on Plants, Animals, and Man Kgl 
the specific absorption of 32 p decreased during autumn Vet Landbohoejsk , Asskr , pp 5 .8 (Den) (Roy Vet Agr

° growth, and was lower in plants held at 0 C than at 50 At the Coil , Copenhagen) 
beginning of tillering it was higher for frost resistant varieties, In pot trials in 1962 and 1964, whe it and oat plants given 
but towards the three to four shoot stage it sank faster in various rates of K and Na showed large differences in Na and K 
them and, at the end of autumn growth, it was higher in the contents and in K Na ratio is a result of fertilizer treatment 
less resistant ones (FCA 20 50) Increases in K content and K Na ratio were particularly 

marked where K alone or K + ammonium su fate was given
298 Vrany, j 1968 TheRhizosphereMicrofloraAfterPohar Analyses of Danish cereal and root crops, clovers, and grasses 
Application of Urea Rostl Vyroba 12 1277 286 (Czech) over the period 1900 65, as reported in the literature showed 

After treating wheat, maize, and tomato with 1 2% urea a general trend towards increased K and reduced Na 
applied to the leaves in pot experiments, there was excess concentrations and increased K Na ratios in the plants in 
exudation from the roots of C, amino acids, and sugars, herbage crops for example, there was a 60 fold inLrease i 
compared with untreated plants Larger numbers of bacteria K Na ratio In view of current fertilizer practice in Denmark it 
were found on or near the roots of treated plants, and smaller is anticipated that these trends will continue in the future and 
numbers of fungi (SF 31 2520) that there vill be an increased risk of Na deficiencies arising in 

crops, livestock, and humans (FCA 23 67)
299 7atko, J , Kandera, J 1966 The Effect of Times of 
Application of Equivalent Rates of N on Yields of Winter 
Wheat ("Triticum vulgare"Host) Ved Pr Vysk Ust Rastl FINLAND 
Vyroby Piestanoch 4 187 200 (Czech) 

N was applied at different times (P2 0 and K 20 being 303 Aura, E 1967 Effect of Placementof Fertilizeron the 
applied before sowing) to winter wheat following 2 yr lucerne Development of Spring Wheat Maataloustieteel Aikak 
on degraded chernozems Highest grain and straw yields 39(3) 148 55 (Finn ) (Univ Helsinki) 
occurred when N as Ca(N0 3) 2 and NH 4NO 3 CaCO 3 was The placement of fertilizer was studied in the field trial on 
applied on five occasions, i e before sowing (once), on frozen a clay soil in southern Finland The placement of fertilizer in 
soil (twice), and topdressed (twice) Forced maturing of winter the depth of 8 cm gave 28% greater grain yield of spring 
wheat by high spring and summer temperatures, causing small 	 wheat, and the placement in the depth of 12 cm 26% greater 
grain size, was reduced by this timing (SF 31 1395) 	 grain yield than the surface dressing The growth of shoots on 

the soil receiving placement was much better than on the soil 
receiving surface dressing The placement caused a much 

DENMARK 	 greater uptake of nutrients than the surface dressing The 
uptake of N was relatively most inLreased by the placement

300 Larsen, I , Nielsen, J D 1966 The Effect of Varying that of K somewhat less and that of P the least The ripening 
Nitrogen Supplies on the Content of Amino Acids in Wheat of wheat was speeded up by the placement, which probably 
Grain Plant Soil 24(2) 299 308 (Eng) (Roy Vet Agr Col, was due to the better early uptake of N and to the better 
Copenhagen) uptake of P by means of the placing The superiority of the 

Dry matter, total N, NH3 , and 15 amino acids were placement to the surface dressing could be explained by the 
determined in wheat plants, grown in pots, supplied with distribution of nutrients in the experimental soil during the 
different amounts of N Glutamic acid and proline increased dry early part of the growth season A great dtal of fertilizer 
with increasing applications of N, whereas lysine and arginine N, P, and K remained near the surface of the soil receiving 
decreased (CA 65 6245e) 	 surface dressing, and plants were not able to take up nutrients 

from the dry surface layer On the contrary, the placed
301 Molle, K G , Jessen, T 1968 IncreasingAmounts of nutrients were deeper in more moist soil and better within the 
Ntrogen for Spring Cereals Grown in Lowland Areas, reach of wheat roots Any movement of ammoiium N was not 
1960 67 Tidsskr Planteavl 72 489 502 (Den) found by the methods used Nitrate N moved to a greater 

The report deals with the results of 32 trials with oats, extent particularly in the irrigated plots ([A 1 1519) 
barley, and spring wheat on fine sandy, clay, and peat soils in 
Western Jutland Yields of gr.in and straw, ,olume weights of 304 hlonen, P, Nieminen, L , Kara, 0 1967 Sprinkler 
grain, single grain weights, length of culm, and degree of Irrigationon Clay Soils in Southern Finland II1 Effect on the 
lodging are given in tabular form and the influence of climatic Quality of Grain Yield Maataloustieteel Aikak 39 90 8 
conditions on yields indicated Application3 of 90 kg N/ha (Eng ) (Univ Helsinki) 
were best for barley and spring wheat, 60 80 kg N/ha were In the dry summers, 196466, ripening and grain quality 
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depended greatly on irrigation date, a distinct transitional 
period occurring before which irrigation hastened ripening, 
decreased the amount of green grains, and increased hectohtre 
weights and "falling numbers" (quality of wheat starch 
estima~ed by the method of Olerad, 1964) The transitional 
period was about 2 weeks before ear emergence or about 
midsummer The optimum irrigation period for yield, ripening, 
arid grain quality wis halt way between shooting and ear 
emergence and its lenbth was about 2 weeks Wheat, barley, 
an, oats responded similarly to irrigation date Fertilizer 
placement at 8 12 cm ,iepth hastened ripening and increased 
hectolitre weight Fert lizer rate had no great effect on grain 
quality Irrigation increased grain number but not grain 
weight The crude protein content of wheat, barley, and oats 
decreased markedly with irrigation irrespective of the date of 
application This decrease was usually greater with higher 
yields arid could be prevented by heavy N fertilizing (SF 
31 653) 

305 Larpes, G 1966 The Effect of FertihzerPlacement on 
Spring Cereals Maatalous Koetoimunta 20 1420 (Finn) 
(Dep Agr Chem Phys, Tikkurila) 

In trials iw 1964 65 on various soils, placement of up to 
1,200 kg NPK at depths of 10 12 cm in the seedbed resulted in 
grain yield increases in spring wheat of 100 .00 kg/ha (average 
300 kg), compared with broadcasting the fertilizer The 
highest yield increases from deep placement were obtained on 
soils of low fertility and where there were drought conditions 
inearly summer (FCA 21 1511) 

306 Raininko, K 1966 Influence of Late Nitrogen 
Fertilizationon the Qualityof Wheat Maataloustieteel Aikak 
36 140 49 (Finn) (Univ Helsinki) 

For 3 yr starting in 1962 a late dressing of N (24 or 50 
kg/ha) was sprayed at flowering, in 1962 and 1964 the Nwas 
applied earlier, after sprouting in some treatments Grain 
yields %-ere increased by early and late Nbut only in 1964 was 
the effect of late N significant Crude protein content of grain 
and wet gluten content of flour were raised by late N 
dressings Urea and Ca(N0 3 )2 had similar effects, application 
of the herbicide MCPA with Nhad no obvious effect Seasonal 
variations in yield were greater than variations due to 
treatment Recovery of fertilizer N was related more to season 
than to treatment (Sr 30 2213) 

FRANCE 

j07 Bertrand, D , De Wolf, A 1969 Wheat, Nitrogen, and 
Trace Elements Testing in 1969 C R Hebd Seances Acad 
Agr Fr 55(13) 946 49 (Fr) 

New experiments with Champlein variety of wheat 
confirmed the optimn d results obtained in 1967 with N 
fertilization Coertil m with Mo was profitable only in 
case of distinct Mo, v Nitrate reductase activity in the 
leaves was not corrml 1, ith the yield as it was for maize 
(CA 73 24363d) 

308 Bertrand, D, De Wolf, A, Baratte, Y 1966 
hivestigation on the Optimum Quantity ofManganese Usedas 
Complementary Fertilizer for Wheat C R Hebd Seances 
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Acad Agr Fr 52(3) 211 18 (Fr) 
From a trial on small plots it was concluded that the 

optimum quantity of Mn for wheat, as shown by grain yields, 
is <2 kg/ha, including the amount and that already present in 
the soil and absorbed by the plants (FCA 19 2003) 

309 Bertrand, D , Raverdy, M, De Wolf, A 1968 Some 
Investigationson Yield Improvements in GrammaceousCrops 
Wheat C R Hebd Seances Acad Agr Fr 54 211 15 (Fr) 

Mo at 16 kg/ha increased wheat yields by 6 3%in asoil of 
pH 8 Yields increased with increasing rates of N, especially in 
split applications and in combination with CCC, but 
magnesium ammonium phosphate had no effect Mo may 
possibly affect grain quality and chemical composition (SF 
31 4470) 

310 Chabannes, J , Simon Sylvestre, G 1968 Effect of 
Ammonium Nitrate on the Nitrogen, Sulfur, and Phosphorus 
Nutrition of a Winter Wheat in Relation to the Mineralization 
of These Elements in Soil C R Hebd Seances Acad Agr Fr 
54(16) 1284 289 (Fr) (Sta Cent Agron ,Versailles) 

Winter wheat was fertilized with 0, 60, and 120 kg 
NH4NO3/ha, and analyzed for total N, S, and P dunng the 
growing season from the time the shoots were 4 6 cm high to 
harvest (4 5 months) The respective N, S, and P contents 
(percent dry weight) at the given fertilizer levels (initial and 
harvest values given) were 0 kg/ha 54 2 and 8 20, 3 7 and 0 9, 
5 6 and 1 5, 60 kg/ha 58 7 and 7 7, 4 2 and 09, 60 and 1 5, 
120 kg/ha 618 and 10 4, 4 5 and 1 1, 6 2 and 15 Total dry 
matter yields (same respective order) in cwt/ha wCrL 143, 
179, 179 Proper use of N fertilizer appeared to bt, uptrior to 
NSP fertilization A deficiency of S in winter wheat was 
considered serious (CA 71 29646s) 

311 Collier, D 1968 Long Term ResidualEffect ofNitrogen 
in Mineral and 9rganic Fertilizersin a CalcareousClay Soil of 
Limagre C R Hebd Seances Acad Agr Fr 54 17275 (Fr) 

Maize followed by wheat was grown without fertilizers on 
plots which for 16 yr had either received no fertilizers or had 
been dressed annually with mineral N or mineral N + dung 
The soil contained 35% clay, 20% silt, 7% CaCO 3 , and 4% 
total organic matter, with a calcic mull humus No positive 
long term residual effect of mineral N fertilizer was observed 
on yields of either maize or wheat, or on yields of radish and 
uptake of N by ryegrass in pot experiments with surface soil 
from the same plots, or on the seasonal changes in the 
mineral N content of each plot (FCA 22 4356) 

312 Gilles, P 1969 The Role of Phosphate Fertilizerin the 
Winter Nutrition of Wheat Phosphorus Agr, No 52, 17 23 
(Fr ) (Societe du Superphosphate, Paris) 

Florence Aurore and Rex wheats were grown in deep pots 
in a phytotron using short days and low (50 C)temperatures 
Soils I igh, moderate, and low in available P were used Nand 
K20 were applied at rates equivalent to 105 and 120 kg/ha, 
respectively Superphosphate equivalent to 140 kg/ha of P20s 
was mixed with the soil, applied at a depth of 5 cm, or 
topdressed at tillering, there also was a no P treatment Leaves 
and roots were harvested at 3 months (beginning of shooting) 
and measured for yield and P content TreAment had no 
effect on tillering P applied at a depth of 5 cm producid the 



greatest weight of both leaves and roots in sods high in P For 
soils low in available P, root weight was not affected by 
method of application Topdressing promoted root production 
in the upper 7 cm of the soil for soils high in P, other 
treatments had negligible effects on root distribution in the 
upper 20 cm of soil Method of application generally had little 
effect on the P content of roots or leaves moderate to high in 
available P except topdressing did increase the P content of 
leaves about 25% for both soils For soils low in available P, P 
fertilization increased the P content of both roots and leaves 
about 50% regardless of method of application P fertilization 
increased P uptake 25 30% in soils moderate to high in 
available P and over 100% in soils low in P The author 
recommends a split P application for wheat, one part buried 
more or less superficially with the seed, the other applied on 
the surface at tillering (FA 2 1115) 

313 Lefort, G, Sebillotte, M 1968 Action of Frost on 
Winter Wheat as a Function of Microrelief aid Fertilization 
Ann Agron 19(6) 685 97 (Fr) (Inst Nat Agron ,Pans) 

On two plots of winter wheat (varieties Cappelle and Etoile 
de Choisy), the effects of a long frost period (winter 1962 63) 
caused a decrease in the number of the wheat plants, this 
decrease was higher on the mounds of the microrelief than in 
the hollows An application of fertilizers, at the end of this 
frost period, allowed wheat plants growing in the hollows to 
be saved, but not those on the mounds The fertilizing joined 
to a low density (about 100 plants/m 2) caused high increase in 
weeds, the ratio of each species depending on the wheat 
variety The protection of the rows of wheat in the hollows 
resulted in an average production of 60 q of dry grain It is 
therefore desirable in the cold, windy areas to use sowing 
techniques which produce the same type of protection (FA
2 911) 

314 Moulmier, 1-1, Mazoyer, R 1968 Contribution to the 
Study of the Effet of Cr on Pant Growth Ann Agron 
19(5) 553 67 (Fr) (Sta Agron Physiol Veg INRA, Antibes) 

Wheat cv Florence Aurore was sown in pots containing acid 
or alkaline soils in January 1967 and harvested 3 5 months 
later Cr was *applied to the soil as sulfate or oxide at different 
rates Results showed that yield and chemical composition of 
the grain and other above ground parts were not affected by 
applied Cr Chromium oxide had little effect on root growth 
on either soil, but chromum sulfate reduced root growth on 
the acid soil and caused a small reduction only on the alkaline 
soil (FCA 22 1682) 

315 Moulinier, H , Mazoyer, R, Aguis, 1 1968 Effect of 
Chromium on Plant Growth Ann Agron 19(5) 553 67 (Fr) 
(Centre Rech Agron Provence, Antibes) 

The toxicity of Cr 3 + to wheat and tomato plants was 
studied with a view to using chrome tanning waste as a 
fertilizer Cr 2 0 3 , which is insoluble, had no toxic effects 
Cr 2(SO 4)3 had no toxic effects in calcareous soil in long term 
growth tests In the Stanford test, root growth was nearly
gr nth e pprotein 
normal in the presence ofCr2 (SO 4 ) n calcareous soil In acid 
soil Cr 2(S0 4 )3 was toxic to plants, but this toxicity was 
countL ncted by the addition of CaCO 3 Plants grown in acid 
soil to which Cr 2(SO 4 )3 had been added showed P deficiency, 
which was counteiacted by addition of 0 5 g P2 05 /kg sod 

Similarly, the soil itself showed a deficiency in available P In 
the Stanford test the toxic effect of 300 mg Cr3+ was 
counteracted by 630 mg CaHPO4 In the long term growth 
test the toxic level was about 1,000 mg Cr/kg soil, while in the 
Stanford test it was only 200 300 mg Cr/kg soil (CA 
71 2597q) 

316 Raverdy, M 1967 Interaction Between Herbicide 
Treatment and Time and Rate of Nitrogen Applications to 
Mnter Wheat C R Hebd Seances Acad Agr Fr 53 709 21 
(Fr) 

The interaction between each of five rates of N applied to 
winter wheat at each of four stages of growth with and 
without herbicide treatment is analyzed statistically 120 
kg/ha N applied at heading after herbicide treatment at 
tillering increased yields by 120% (SF 31 540) 

EAST GERMANY 

317 Ansorge, H , Schnee, 14 , Jauert, R 1967 Correlations 
Between Preceding Crop and Fertilization of Cereals 
Albiecht Thaer Arch 11(2) 163 69 (Ger ) (Inst 
Mineraldueng, Leipzig) 

Winter wheat and spring barley were grown with 0, 40, and 
80 kg N/ha following sugar biet, potatoes, or oats N increased 
grain ywlds by 10 hkg/ha V(ields were higher after potatoes 
than after oats, the differences weic 6 6 hkg/ha without N and 
18 hkg with high N for spring barley, 5 1 hkg without N and 
2 2 hkg with high N for wint r wheat Response to N was least 
after potatoes Barley yielded more than wheat and gave a 
higher yield response to 40 kg N/ha (FCA 20 2143) 

318 Goerlitz, H , Ansorge, 11 ,Specht, G , Jauert, R , Ebert, 
K 1970 Use ofHigh Nitrogen Doses With Winter Wheat and 
Winte7 Rye Under Different Site Conditions 
Albrecht Thaer Arch 14(4) 321 30 (Ger ) (Inst 
Mineraldueng , Leipzig) 

The effect of heavy N fertilization on winter wheat and rye 
was investigated on several types of soils The effect depends 
strongly on water supply, mineralizatio of N in the soil, and 
the lodging resistance of the cereal rhe effect is therefore 
highest on loamy sands and sandy loams On loam and clay 
soils and on chernozems the productive value of mineral N 
fertilization is lower and the maximum of N fertilization is 
reached sooner, because of the greater N supply from the soil 
and the lower lodging resistance (CA 73 130234x) 

319 Rinno, G , Ansorge H , Konath, H , Ebert K , Jauert, R 
1970 Effect of Nitrogen Fertilization on the Crude Protein 
Content of Wheat in Relation to Site, Weather Conditions,and 
Variety Albrecht Thaer Arch 14(4) 305 14 (Ger) (Inst 
Mineraldueng , Leipzig) 

The baking quality of wheat flour is improved by a high 
crude protein content in ihe flour rield experiments proved 
that it is raised by a high N fertilization The deviations in 

as related to site and weather conditions decreased as 
N fertilization increased To get the highest and most stable 
protein content, the N should be given in two or three 
portions during the growing period Addition of 
(2 chloro ethyl)trimethylammonium chloride had no effect on 
protein level (CA 73 130233w) 
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WEST GERMANX oats), receiving different organic manures (straw, dung, sheep 
320 Bachthaler, G 1967 Effect ofFoharSpraying With CCC on Wm'er Wheat and Spring Wheat Grown at a High Rainfall
Site Z Acker u PflBau 126(4) 357 82 (Ger) (Bayer
Landesanst Bodenkultur, PflBau und PflSchutz, Munchen)

Winter wheat and spring wheat grown for 4 yr at rates of N up to 160 kg/ha or loess soil with 850 mm rain/yr were given3 to 7 1 46% CCC at the four to six leaf stage Applying CCC
increased the number of ears per unit area and the number of
grains per ear but decreased the 1 000 grain weight The 
amount of straw shortening obtained depended more onvariety in spring wheat than in winter wheat CCC usually
increased grain yields of spring wheat, but in some varieties ofwinter wheat he yields were decreased and positive responses
were obtainea only when control plots lodged severely There was no clear relationship between rate of N and response to 
CCC either in terms of grain yield or of straw shortening Insome years, CCC encouraged infection by SeptonanodorunL.
(FCA 21 2340) 

321 Belger, U 1965 Investigationsinto tne Effect ofLate N
Manuring on Grain Yield, Grain Characteristics,and Baking
Quality of Some Winter and Sprn Wheat Varieties BayerLandwirt Jahr 42(6) 667 701 (Ger) (Inst PflBau uPflZucht , Weihenstephan) 


In different localities in West Germany 
over 2 yr the effect
of N application at two level" at shoot emergence and at the appearance of the ears was tested on wheat Late Napplication
increased the yield at eith.r time of application and increased
the grain size Wheats of poor baking quality did not benefit 
from late N application as much as the better quality ones 
(FCA 19 1957) 

322 Brandt, J , Wolter, K 1965 The Capabilityfor Balang
and the Supply of Wheat With Phosphorus Phosphorsaeure
25 238.49 (Ger) 

Six wheat varieties from NK and NPK plots were tested for
baking properties Agood P supply caused an increase of yield
The content of raw protein (quantity of gluten) and thesedimentation value (quality of gluten) increased con derably

The output of flour proved greater and in baking 
 tests agreater volume output was obtained (CA 64 16571b) 

323 Braun, H 1969 The Effect of Different Forms and
7tnes of Application of N on Yield and Quality of Winter
Wheat Bayer Landwrt Jahir 46 302 9 (Ger) (Tech
Hochsch Munchen, Weihenstiphan) 

In 5 yr field trials at different locations, highest grain yields 

were 
 produced by split application of "60 CaCN 2 + 20Ca(N0 3)2" and lowest "60yields by calcium ammonium 
nitrate + 20 Ca(N0 3) 2 " (or 80 calcium ammonium nitrate
singly) Treatments had practically no effect on grain quality

(crude protein content and sedimentation value) (SF33 4804) 

324 BreitschneiderHermann, B 1968 Long Term Nitrogen
Balancesin a Complex Experinment With OrganicManuringand
MineralNitrogen Fertilizng Stikstof, No 12, 111 17 (Ger)(Univ Giessen) 

Total yields of 3 yr rotations (sugar beet, spring wheat, 

46 

N, calcium cyanamide enhanced the straw shortening effect ofCCC compared with ammonium nitrate limestone (FCA
22 35) 

326 Ewald, E 1965 Effect of Various N Levels on SpringWheat With Special Reference to Grain Protein and Baking
Quality Z Pflanzenernaehr Bodenk 108(3) 218 32 (Ger)
(Inst PflErpahrungslehre u Bodenbiol ,Hohenheim)

Applying N early (up to shooting) to five spring wheat
varieties differing in baking quality increased yields, mainly by
improving stand density, but partly by improved grainformation on individual ears Additional application
flowering improved grain formation, inc-eased 1,000 grain

at 

weight, and more than doubled the N content of the grain 
Varietal differences were slight Increased prolamine andgluteln accounted for most of the increased grain protein
content N increments increased the gluten content N had a
variable effect on baking quality, but late application
improved it No relationship was found between protein
content and baking tests or gluten quality (FCA 19 7) 

327 Ewald, E , Wenzel, G 1967 Influence of Nitrogen
Fertilizers on Protein Composition and Amino Acid Contentof Wheat Grain Qual Plant Mater Vep 4(1 2) 98 104 
(Ger )(Landw Hochsch , Hohenhelm)

In a field experiment, a summer wht it (Opal) was grown
with applications
Co(N0 3 )2 NH4NO3 ]/ha 

of 0 75 kg of N [abThe crude protewa of the grain,
extracted by the Michael Blume technique was fractionated 
into soluble N, albumin, globulin, prolamine, and glutelin
Hydrolysis of these fractions with 6N HCI yielded up to 16amino acids Although the effect of N fertilization was 

manure) without or with 20 150 kg mineral N, are comparedwith N balances calcuJated from N uptake and supply Yieldssuccessively decreased on organic matter plots without mineral
N, moderate and high amounts of mineral N moderated thenegative nature of N balanres or made them positive,
respectively, with simultineou, mjlntenance of, or increase inyields Decrease in yielo ssociated with negative Nbalances and/or wide ( i , some organic manures (ie 
straw, fresh dung), ana also with omission of organic
manuring (SF 32 1396) 

325 Diercks, R Amberger, A , Wick, H 1968 Preliminary
Trials to ControlEyespot, Weeds, and Weed Grassesin Winter
Wheat by Combined Application of Calcium Cyanamide and
Various Chemicals Bayer Landwirt Jahr 45(1) 37 45 (Ger)(Bayer Landesanst Bodenkultur, PflBau und PflSchutz,
Munchen) 

In trials in 1966, increased grain yields were obtained at one site by applying 60 kg Nas calcium cyanamide in mixture 
with either 0 4 kg simazine or 0 6 kg monolnuron, comparedwith 60 kg N as ammonium nitrate limestone plus double the
above herbicide rates Lodging was also reduced, and goodcontrol ofApera spicaventi obtained At another site with lesseyespot (Cercosporellaherpotrchoides)infection, Alopecunts
myosuroides was well controlled by the above treatments, but
there was no increase in grain yield Good control of lodging
and reduced attack by eyespot were obtained with 80 kg Nascalcium cyanamide + I or 2 1 ( CC/ha At equivalent rates of 



relatively smaller in the field than in earlier pot experiments, 
the data confirmed that the primary effect of N was on the 
reserve proteins, prolamine, and glutelin Changes in the amino 
acid contents of the whole grain with increase in N 
fertilization were probably caused by modifications in the 
protein fractions, e g , by increasing the prolamine portion 
Differences in the protein fractions shown in the field 
experiment were so small that they alone could not explain 
observed changes in biological values found in animal 
experiments (CA 66 94353e) 

328 Fruchtenicht, K 1967 Estimation of the Late Nitrogen 
Requirements of Cereals Z Acker u PflBau 125 21931 
(Ger) (Inst PflBau PflZucht, Univ Kiel) 

Oats, spring barley, and spring wheat, receiving N at 4 5 
different rates in a field experiment, were examined at the 
heading stage for morphological characters possibly related to 
late N requirements Leaf color and length of leaf, but not 
crop density or length of the lower internodes, were closely 
correlated with N req,urement at heading Morphological 
characteristics are not, however, reliable guides by themselves 
and need to be used in conjunction with local experience in 
manuring, taking soil, previous crop, and weather into 
account (SF 30 3779) 

329 Fuchs, W, Rauhe, K, Wicke, H J 1970 Effect of 
Orgamc, Mineral, and Combined Organic + Mineral 
Fertilizationon the Development and Yield of Some Cereals 
Albrecht Thaer Arch 14(4) 359 66 (Ger) (Sekt 
Pflanzenprod , Martin Luther Univ Halle Wittenberg, 
Halle/Saale) 

The effect of organic and combined organic and mineral 
fertilization on the development and the yield of winter rye, 
winter wheat, and spring barley was investigated Since the 
nutrients mineralized from organic matter are plant available 
usually later than the nutrients from mineral fertilizers, 
organic fertilization promotes those yield components that 
develop later (number of grains per ear and the grain weight) 
With ugh temperatures in the early spring mineralization 
begins elrher than normal and there is less difference between 
mineral and organic fertilizers (CA 73 130235y) 

330 Gunzel, G 1968 Effect of Extremely tigh and Late 
Applications of Nitrogen on the Quality of Selected Varieties 
of h nter and Spring Wheat Z Acker u PflBau 128 9 3116 
(Ger) (Tech Hochsch Munchen, Weilenstephan) 

The field experiments involved base fertilizing with 20 + 40 
kg/ha N and 160 kg each of P205 and K20, and application of 
Ca(N0 3)2 at a total ra'e of 100 kg N given in 25 kg doses at 3 
to 4 d ', intervals after ear formation The benericial effects of 
late applied heavy N dressings on yields, crude protein, and 
quality charactenstics (milling and baking quality, 
water uptake of flour, etc ) are discussed (SF 31 4358) 

331 Helal, M , Mengel, K 1968 The Effect of a VariedNand 
K Supply on Soluble Anno Compounds andon the Yield of 
Spring Wheat Z Pflanzenernaehr Bodenk 120(2) 8998 
(Ger) (Landw ForschAnst Buntehof, Ilannover Kirchrode) 

Spring wheat cv Grano grown with 0 5, 1, or 1 5 g N with 
or without 2 g K20/pot was harvested at tillering, elongation, 
and ear emergence Total content of soluble amino compounds 

increased with increasing N supply At tillering, N increased 
glutamic acid content only, while at later stages it also 
increased contents of alanme, aspartic acid, sciine and 
y ammobutyric acid K had no effect on glutamic acid 
content, but decreased those of glutamine, asparagine, aspartic 
acid, and glycine, particularly at tillering This was not a 
dilution effect, since the decreases were much greater than 
were accounted for by the 30% increase in yield with high K 
(FCA 22 884) 

332 Jahn Deesbach, W, Weipert, D 1965 Investigationson 
the Effect of Nitrogen Fertiizmgon Yiell andBaking Quality 
of Wheat Landwirt Forsch 18(2) 132-45 (Ger ) (Inst PflBau 
u PflZucht , Giessen) 

The results from trials conducted in 1964 are examined, 
particularly in relation to baking quality The first application 
of 4 at the time of spring growth significantly increased stand 
density The second application at shoot emergence increased 
the yield where the first application was too low The last 
application at ear formation sigrificintly affected the baking 
quality There was a close correlation between crude protein 
and gluten content, so that determination of the former may 
be substituted for gluten determination (FCA 1) 1958) 

333 Jahn Deesbach, W , Weipert D 1967 Some (hanges 
hIduced in Cereal Grainsby late Manuring Z Acker u PflBau 
125 211 18 (Ger ) (Inst PflBau PflZucht Justus Liebig Univ, 
Giessen) 

Baking quality and protein (espeLall ilcuhol ,,olublc. 
protein) of the grain of spring and winter wheat varieties, 
including Opal and Wika, were increased by late md split 
applications of N, of whiLd three applications of 40 kg were 
generally optimal Amylase ac-tivity measuied in (.rms of the 
viscosity of wheat starch was lowered by high singlhldoses of N 
in spiing but remained relatively un iltered or inck ased slightly 
by late N manuring depending on cereal vi iety Late N 
manur.ng frequently raised the P and Mg conitnt of wheat, 
barley, and oats Late manuring with P and K did not generally 
increase P and K in the grain nor except occasionally, did it 
improve baking quality (SF 30 3780) 

334 Kui, H , Linser, H Schuster W 1066 Experiments 
With CCC Combined With Incicased N Manuring on Some 
Varieties of Spnng and Winter Whicat Z Acker u Pl Bau 
123(4) 356 73 (Ger) (Inst PflBau u PflZucht, Justus Liebig 
Univ , Giessen) 

In field experiments in 1963 using four levels of N and 
various amounts of CCC, 12 kg CCC/ha with N had an 
unfavorable effect on the grain yield of both spring and winter 
wheat, but 6 kg hid no effect CCC treatment decreased the 
sedimentation value in wnte, wheat cv Werla and high levels 
decreased the moist gluten content of spring wheat, but no 
effect on baking quality was shown In the dry year 1964, 
application of CCC either to the soil or as a foliar spray
increased the grain yield, probably by improving rooting and 
hence moisture supply Not all cv responded to CCC in the 
same way (FCA 20 69) 

335 Linser, h- Farralu Aschtianm, S 1965 Effect of Light 
and Darkness oa Nutrient Uptake by Etiolated . d Green 
Plants Z Pflanzenernaehr Bodenk 110(1) 26 35 (Ger) 
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(Inst PflFmahr, Univ Giessen) 
In pot trials with young seedlings of wheat and ice, green 

plants absorbed slightly more cations and less phosphate 
through the roots than etiolated ones Illumination of the 
shoots during nutrient uptake increased the total phosphate 
uptake and the transport in the shoot of P, K, and Ca 
Illumination of the roots during their development reduced 
tile uptake of P, but during nutrient uptake, it increased the P 
translocation to the shoot ([CX 19 1387) 

336 Lorenz, H 1969 The Amino Acid Pool Dunng the 
Growth and Development of Some Wheat Varieties III Effect 
of Differential Nitrogen Fertilizing in Combination With 
Cycocel, and of the PrecedingCrop, on the Amino Acid Pool 
in the Foliage of Some Iocal Varieties as Compared to an 
Intensive Variety Landwirt Forsch 22 19 (Ger) (Univ 
Gottmgen) 

Different N supply has only minor influence on the 
pool size in winter wheat varieties during shooting There is no 
difference between normal plants and plants treated with 
cycocel In spring wheat free amino acids are higher in 
concentration when grown after alfalfa as proceeding crop, 
than after corn, although N supply was higher in the last case 
Generally, asparagine, serine, alanine, and yaminobutyric acid 
are higher in concentration Native wheat varieties contain 
small amounts of asparagine as compared to the improved 
variety Opal Arginine, histidine, and lysine are also different 
in concentration in some native varieties from that m Opal 
(SF 32 3987) 

337 Mengel, K , Helal, M 1969 Effect of Short Time 
Antion With InorganicNitrogen on the Content of Soluble 
Amno Acids in Roots and Shoots of Wheat Seedlings Z 
Pflanenernaehr Bodenk 123(3) 196 204 (Ger) (Landwirt 
Forschungsanst Buentehof, Hannover) 

The effect of short time inorganic N nutrition (NH 4 NO 3) 
(1 hr) on the content of soluble amino acids was studied on 
wheat seedlings Samples of fresh root and shoot material, 
taken before N addition and at different stages after N supply 
(immediately, 1 hr, 4 hr), were analyLed for their 
EtOll soluble amino acid content by using two dimensional 
paper chromatography Detected were glutamine, glutamic 
,cid, asparagine, aspartic acid, alanie, glvcine, serine, and 
threonine Of tile total soluble amino acids in the roots, 67% 
was accounted for by asparagine, alanine and glutamic acid 
Of the soluble amino acids in the shoots, 75% was alanine, 
asparagme, and serine Short time inorganic N application 
inreased the total soluble amino acid content to 150% in the 
roots and to 125% in the shoots, 4 hr after N ap,hcation, 
these contents decreised to 112% and 74% in roots and 
shoots, respectively Glutamine, glutamic acre, asparagine, and 
aspartic aLid contents increased mainly in the roots During 
the first hour after N application, all amino acid contents 
increased, with the exception of asparagme, the content of 
which decreased renvrkably, and aspartic acid In the shoots, 

asparagine content increased during N application, after N 
content detreased considerably and theapplication thisphaofls inen reased co deraby aspring 

proportion of Amine increased (CA 72 78077m) 

338 Saalbach, E 1969 The Optimum Rates of Nitrogen
Fertilizing for Bread Cereals Ber Getreidechem Fag 
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Detmold, 9 pp (Ger) 
A discussion of N uptake by wheat, application of N 

fertilizers for maximum yields and crude protein production, 
and factors affecting the efficiency of N fertilizing of wheat 
and rye (such as weather conditions, green manuring, or CCC) 
(SF 33 1489) 

19 Sauerbeck, D 1967 The CarbonMetabolism of Wheat 
oeedlings in Relation to MineralNutrition andIllumination Z 
Pflanzenernaehr Bodenk 115(1) 10 16 (Ger) (Univ Bon,) 

Wheat grains labeled with 14C were used as seeds with an 
activity of 18 pc/g CO2 Fertilizers used were KH2 SO4 and 
K2SO 4 also NH4 NO3 From 60 to 70% of the grain C was 
found in the young seedlings after 17 days The distribution of 
seed reserves in shoots and roots did not depend on the 
illumination intensity Seedlings fertilized with N had less seed 
N in the roots, than those poor in N, a result of an early effect 
of mineral nutrition on the composition of seedlings, starting 
in the heterotrophic stage (CA 66 114958m) 

340 Scheffer, F , Przemeck, E , Saolapuikar, V K 1968 
MineralNutrition andMetabolicProcesses in Young Plants II 
Effects of Manganese Nutrition on the Levets of FreeAmino 
Acids in Oats ("Avena sativa") and Wheat ("Triticum 
sativuin") J Indian Soc Soil Sci 16(2) 135-41 (Eng) (Umv 
Gottingen) 

Free amino acids were extracted from oats and wheat 
plants grown in liquid cultui,, with different levels of Mn In 
oats, the contents of aspartic acid and leucine were reduced in 
Mn deficient plants, while those of methionine, glycine, valme, 
lysine, threonine, and glutamic acid were increased 
Methionie and glycine contents were increased greatly, up to 
sevenfold, while that of threonme and glutamic acid changed 
little Contents of methionine aspartic acid, and glycine were 
reduced in plants siffering from Mn toxicity Sirilarly, in 
Mn deficient wheat plants, the contents of aspartic acid, 
threonine, serne, glutamic acid, glycine, alanine, and arginine 
were increased over that in normal plants Contents of 
glutamic acid, proline, glycme, and valine in wheat suffering 
from Mn toxicity were likewise higher (CA 70 56799e) 

341 Schuphan, W , Kling, M , Overbeck, G 1968 Effect of 
Genetic and Environmental Factorson Contents of Vitamin 
Bl, Vitamin B2 , and Niacin in Winter and Spring Wheats 
Qual Plant Mater Veg 15(3) 177 214 (Ger ) (Bundesanst 
Qualitatsforschung Pfl Erzeugnisse, Geisenheim) 

Data are reported on contents of vitamins B1 , B2 , and 
macin in 29 wheat cv grown at three sites and in nire cv grown 
at three levels of NPK at one site Niacin content was 
unaffected by weather, that of B1 was higher in wet seasons 
Grain of winter wheat cv Firlbecks I was high in Bl , while cv 
Authari contained high amounts of all three vitamins (0468 
mg Bl , 0 164 mg B2 , and 6 6 mg niacin/100 g fresh weight) 
Of five spring wheats grown at two sites, cv Opal tended to 
have a high vitamin content, cv NOS Nordgau a low one 
Increasing rates of NPK increased the contents c" ""Z and 

macin in grain of winter wheat but not that of B1,whereas in 
wheat NPK increased the contents of 8 vitamins but not 

of macin Vitamin B contents did not appear to be related to 
baking quality There was an inverse correlation between 
1,000grain weight and content of Bi and macin (FCA
21 2346) 



342 Schuster, W 1968 The Variability Wthm Wheat and 
Rye Crops of IndividualPlantCharacteristics Under Different 
Growth Conditions Z Acker u PflBau 127(2) 131-48 (Ger) 
(Inst PflBau PflZucht , Justus Liebig Univ , Giessen) 

In field trials during 3 yr at two sites, N was applied to 
winter wheat and winter rye at 0, 70, and 100 kg/ha Data are 
given on grain yield, cuim and ear length, and number per ear 
There was marked variabilty for all the characteristics, 
especially in wheat, within the crop, and between years, sites, 
and N treatments Environment influenced ,ariabity of most 
characteristics, but no clear conclusions were possible because 
of the interactions between th three factors studied 
Variability was generally greater in unfavorable conditions 
than in those favorable for plant growth (FCA 22 46) 

343 Sotiiou, N 1969 Effects of Sulfur, Zinc, Copper, and 
Boron on Wheat Quality, in Relation to Late Application of 
Nitrogen Forsch Berat No 18A, 42-4 (Ger) (Inst PflBau, 
Bonn) 

Application of S or Zn increased, and that of B or Cu 
decreased, yields, combined application of all these elements 
markedly depressed yields The quality of wheat 
(sedimentation value) was markedly improved by S but not by 
the other three elements, high rates of all the four elements 
did not appreciably affect the contents and composition of 
proteins in the grain (SF 33 1493) 

344 Trolldemer, G 1969 CerealDiseaseandPlantNutrition 
Potash Review, Subject 23, Suite 34, 16 pp (Eng) (Landwirt 
Forschung Buntihol, Hannover Kirchrode) 

This paper reviews the published information concerning 
the effects of N, P, and K on disease aid insect infestations of 
cereals The earliest experimental work on nutrition disease 
relationships was reported in 1898, over 75% of the 85 papers 
cited in the bibliography, however, are dated in the 1950's ann 
1960 s Lt-.al crops discussed are wheat, barley, rye, oats, 
maize, and rice The mechanism of resistance has received 
some attention but much remains to be investigated The 
nature of the compounds formed within plant cells as a result 
of mineral nutrition variations seems to be one of the 
controlling factors In general K excess and N deficiency 
increase resistance to disease (FA 2 1161) 

345 Vetter, H , Teuteberg, W 1967 Is the Optimum 
Nitrogen Rate for Winter Wheat Near to theLimit of Lodging2 
Z Acker u PflBau 126 157 63 (Ger) (Inst PflBau, Kiel) 

Dunng 9 yr experiments, involving increasm,, applications 
of N at up to 160 210 kg/ha, yield increases in winter wheat 
were limited only 3 times by 'odging, and 11 times by other 
factors The fact that very high N rates result in lower yields 
without lodging calls for further invebtigationg and efforts in 
plant breeding (SF 31 599) 

346 Wiemann, H 1969 Lffects of Manganese, Boron, and 
Magnesium on Wheat, With Special Reference to the Protems 
in Grain and Late Application of Nitrogen Forsch Berat , No 
18A,445 (Ger)(lnst PflBau,Bonn) 

In sand culture tr-als, responses to Mn and Mg were due to 
more grains per ear and to increased 1,000 grain weight, 
respectively Spring wheat was more tolerant of high B rates 
than winter wheat was Application of Mn tended to , crease 

the proportions of globulin in winter wheat, and Mn, B, and 
Mg (in this order of importance) increased utilization of 
late applied N (SF33 1492) 

HUNGARY 

347 Cseh, E 1967 Calcium Uptake and Translocation by 
Intact Wheat Seedlings Acta Bot 13(1 2) 11 20 (Eng) (L 
Eotvos Univ ,Budapest) 

Although Ca affects root absorption of other ions, little is 
known of its own behavior Wheat seedlings were grown on 2 
X 10-4 M CaSe 4 or Hoagland solution for 7 days in the dark 
Excised roots were then observed after I and 2 hr on 4 SC.aCl 2 
at concentrations of 001 10mraM intact plants after 1, 2, 3, 
and 6 hr The most rapid uptake of 45Ca by excised roots ws 
in the tirst hour Intact plants showed that after 2 hr a slow 
.onstant rate takes over that is independent of external 
concentration in the range 0 3 3nmAl and is apparently 
metabolically regulated the amount so absorbtd is however 
<10% of the total taken up The concentration dependence 
curves resemble those of ions on a dual absorption system The 
greatest increments were between 0 03 and 0 3 n~ll and 
especially 3 and lnCM!' Ca transport into shoots did not ocur 
when plants were grown on dilute CaSO4 even alter 6 hr 
whereas for Hoagland solution the ia\imum transport 
reached 40% of the total Ca absorbed with e/ternal 
concentrations of 3 l0niAl for 6 hr Lower conLcentrations 
(0 03 0 3m/M) showed a 1 3 transport increase in the first hour 
and only a slow rise thereafter But betwecL I and 10amM a 
sharp rise occurred regardless of time K+ supplied by addition 
of SmM KCI to the Ca concentration series strongly inhibited 
root uptake of Ca++ (CA 68 10248e) 

348 Horvath, L , Kiss, B , Pozsar, B 1 1969 5timulatIg 
Effect of Ammonium Nitrate aud Urea ertlization oil 
Photosynthetic Carbon Dioxide Fixation b, IVheat Variety 
Bezostaia 1 Bot Kozlem 56(4) 237 39 (llung) (Isotop 
Inst , Hung Acad Sci , Budal est) 

Fertilization with urea was more ettective than fertilization 
with NH 4 NO1 in increasing the chlorophyll contcmn of wheat 
leaves Compared to controls photosynthetic I IC0 2 fixation 
was increased 22% using NHl4 NO 3 as fertilizer, 35% when urea 
was used The tert, ers also increased protLin synthesis These 
results are explained on the basis of the formation of 
chlorophyll protein complexes which liaxe a stimulating effect 
on photosynthetic CO2 fixation (CA 73 3063r) 

349 Koltay, A 1965 Ivinter Wheat Manttting Lxperiment 
Acta Agron (Budapest) 14(l 2) 107 15 (Hung) (Agr Res 
Inst Hungarian Acad Sci ,Martonvasar) 

The effect of P and K fertilizer application was examined in 
1961 63 at different N levels Application of N was very 
effective while P caused a moderate yield increase where the 
high rate of N was given only No K effect was demonstrated 
(FCA 19 1960) 

350 Latkovics, 1 1969 Fertilizationlxperiments Agrartud 
KoLlem 28(1 2)183 88 (Hung) (MTA Talajtam Agrokein 
Kutato Int , Budapest) 

Experiments were carried out with autumn wheat and corn 
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to ascertain the optimum fertilizer application over a 4 yr 
period Better results with N fertilizer were obtained when it 
was supplied in smaller doses every year than when larger 
doses were given every other year The same applied for P 
fertilization Autumn N application gave the best results, and 
the most useful N fertilizer was urea On acid soils, fertilizer 
application must be supplemented with liming (CA 
72 54187w) 

351 Latkovics, 1 1965 Fertilizationof Acid Brown Forest 
Soils Magv Tud Akad Agranud Oszt Kozlemeny 
24(3 4) 387 93 (Hung) (Magy Tud Akad Talajtam 
Agrokem Kutato Int ,Budapest) 

The effect of various fertilizers on the yield of barley, corn, 
and wheat, as well as on the upt,,ke of nutrients by these 
plants, was investigated in pot cultures using acid brown forest 
soils Basic fertilizers, such as NH 4CaPO 4 or NH 4NO 3 , were 
more efficient than acid fertilizers (CA 64 13346g) 

352 Latkovics I , Kramer, M 1968 Examinatto of the 
Effect oj Fertilization on Winter Wheat and Maize in a 
long Tertn Experiment (1960 67) 1 Grain Yieid Agrokem 
Talajt 17k3) 189 200 (Hung) (Res Inst Sod Sci Agr 
Chem ,Budapest) 

In field trials in 1960 67 on soil of low nutrient status, a 
crop sequen.e of 1 yr spring barley/l yr wNinter wheat/4 yr 
maize/2 yr winter wheat was used Various combinations of 60 
and 120 kg N/ha, 13, 16 and 26 kg P/ha and 37, 42, and 50 
kg K/ha were applied N increased the grain yields of maize, 
winter wheat, and spring barley by 2 4 18, and 1 0 tons/ha, 
respectively P had no etfect on maize yield but increased that 
of wheat and barley when applied both with and without N, 
26 kg P/ha was no more effective than 161 g K had no effect 
except on winter wheat and even then only at the highest rate 
of N+ K (FCA 22 1629) 

353 Matus L , Opauszky, L , Horvath, L , Pozsar, B 1 1970 
Comparative Mass Spectrometric Evahation of the 
Incorporation of Stable Nitrogen into Leaf Proteins of 
Bezostaia I Wheat Variety from Labeled Ammnonium Nibate 
and Urea Agrochimita 14(5 6) 437 40 (Eng) (Cent Phys 
Res lust Hungarian Acad Sci , Budapest) 

Bezostaia I wheat utilized urea N more efficiently than N 
front NH 4 NO3 Based on 100% utilization of CO(i 5 NH2 )2, 
ammoniacal N (ISNH 4 NO3) was utilized 76%, and NO 3 
(NH 4 5 NO3 ) was utilized 60% (CA 74 41456z) 

354 O'Svath, J 1965 Lxamination of Yield Components by 
Path Analysis, in a FertilizerExperiment With Winter Wheat 
Acta Agroi (Budapest) 14(1 2) 139 47 ([rng) (Agr Res 
Inst , Hungarian Acad Sci , Martonvasar) 

Though sampling error was great (51%), it could be 
de uonstrated that number of ears was haidly affected by 
fertilizing Weight of grains per ear was influenced by up to 
37% by N application ([CA 19 1959) 

355 Pekary, K 1968 Autumn Fertilizingof Winter Wheat in 
a Single Operation Agrokem Talajt 17 91 100 (Hung) 
(Mezog Kiserl Inst , Kempolt) 

Single applications of Lalcium a-nmonium nitrate (Pet salt) 
at 120 240 kg/ha (51 104 kg N) together with superphosphate 

and potash produced as high grain yields on heavy brown 
forest soils as N fertilizer applied in several installments, as 
basal fertilizer, and as topdressing did (SF 31 3650) 

356 Pollhamer, Z 1968 Effect of Fertilizerson the Quality 
of Wheat Acta Agron kBudapest) 17 271 74 (Eng) (Agr 
Pes Inst , Martonvasar) 

Treatments compned 139 kg/ha each of N and/or P, 
combination of NPK at 139 kg each or at half these amounts, 
and untreated controls Changes in quality characteristics 
(crude protein, wet gluten, water absorption, etc ), grain 
yields, an(' complex qualitative indices are given in tables (SF 
31 2841) 

357 Pozsar, B I , Horvath, L, Kiss, A S 1968 Uptakeand 
LeafLevel Distributionof Urea 14C in Wheat Bot Kozlem 
55(4) 251 52 (Hung) (Forschungsinst Pflanzenschutz, 
Budapest) 

The specific act vity of urea I4N is greatest in growing 
young leaves There is a tenfold greater amount of urea 14C in 
the youngest leaf than in the oldest one The main reason is 
the more intensive metabolism of the younger leaves, and only 
partially leaf transpiration Tht. labeled urea remained 
undecomposed after 18 hr exposure (CA 71 21^32q) 

358 Pozsar, B I , Kiss, B 1965 Effect of MineralFertihzers 
on the Alteration of Amino Acid Ratios in the Proteinsofthe 
Wheat Variety, Besostata I Naturwissenschaften 52(12) 350 
(Ger ) ,Forschungsinst Pflanzenschutz, BudapLst) 

Paper chomatography was ustd to determine changes in 
the amino acid ratios of Besostaia I wheat grown on a layered 
brown loess loam soil after fertiliition Three treatments were 
159 kg N/ha and 159 kg N/ha + 37 2 kg P2 05 /ha in the soil, 
and 9 4 kg N/ha oia the leaves in the form of a urea solution 
The content of lysne, phenylalanine, arginme, and lustidine 
increased, tyrosime glutamic a id + threonine, and leucine + 
isoleucine decreased, the others were unchanged The NP 
treatment had the greatest effect (CA 63 10618g) 

359 Sarkadi, J 1966 Some Malor Factors Affecting the 
Nutrient Content of Wheat Tagungsber , Deut Akad 
Landwirtschaftswiss Berlin 85 67 75 (Ger) (Forsch Inst 
Bodenk Agrichein Akad Sci , Budapest) 

Yield of vheat grain, straw, and content of N, P, and K in 
straw and chaff were determined for samples from 314 sites in 
Hungary Variation in nutrient content and nutrient uptake 
from soil were correlated for variety, year, location, and 

manuring Grain yields and N uptake were primarily affected 
by fertilizing, then by variety and to some extent only tended 
to diminish (whereas N content increased) from east to west 
K uptake and grain yields were not correlated at the flowering 
stage probably on account of the high K content of these soils, 
but a significant coirelation was observed between yield and 
the N content at flowering (SF 30 3785) 

360 Szabolcs, I , Latkovics, 1 1967 The Effect of Vanou" 
Nitrogen Fertilizers on the MineralNutrition of Winter Wheat 
Studied on vo Different Types ofSalt 4ffected Soils Isotop 
Plant Nutr Physiol , Proc Symp Vienna, pp 3 11 (Eng) 
(Hungarian Acad Sci , Budapest) 

Greenhouse experiment' were conducted on two different 
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types of salt affected soils (solodized solonetz soil and 
calcareous, salized solonetz soil) by applying three kinds of 
N fertilizers [Ca(N0 3)2 , NH4 NO3 + CaCO 3 , and pure 
NH 4 NO 3 ] Each fertilizer used in the experiments was labeled 
with 15N The effect of the various fertilizers, both on the 
nuneral nutrition and on the yield of young winter wheat 
plants, was examined The N, P2 05 , K2 0, and CaO contents 
of winter wheat plants were sLudied in each case Considerable 
differences could be detected in the N contents of plants 
growing on the two different types of salt affected soils The 
ratio of the plant N uptake from the original N content of the 
soil to the N uptake from the applied fertilizers was also 
studied Significant differences were found depending on both 
the type of salt affected soil and the kind of mineral fertilizer 
applied In the solonetz soil, which had comparatively better 
properties, the uptake of N, P, K, and Ca was considerably 
higher than in the other salt affected soil Results obtained 
with the isotope dilution method showed that the young 
winter wheat plant took up N compounds to a great extent 
from the applied N fertilizeis as early as the first 3 weeks of its 
development (CA 67 72896c) 

IRELAND 

361 Cunmngham, P C 1966 Effects of Plowingand Sowing 
Dates on Behavior of Soil Borne Pathogensof Spring Wheat 
Irish J Agr Res 5(2) 215 36 (Eng) (An Foras Taluntais, 
Plant Path Dep , Oakpark, Carlow) 

The incidence of eyespot (Cercosporellaherpotrichoides) 
was much less when crops were sown in late April than in early 
April and vid March Late plowing increased eyespot 
incidence, except where a close succession of plowing and 
sowing resulted in an unthrifty crop N apphcation increased 
eyespot except in late April sowings in 1 yr The incidence of 
take all (Ophiobolus gramms) decreased with earliness of 
plowing and lateness of sowing and was increased by a short 
interval between plowing and sowing N decreased its 
incidence Grain yields were greatly influenced by N 
availability and take all It was concluded that where N supph, 
was adequate, the adverse effect of late sowing on wheat yields 
was greater than the advantageous effect of controlling disease 
(FCA 20 1505) 

362 Gallagher, E J 1968 A Preliminary Study of the 
Utilization of (2 Chloroethyl) Trmethylammonium Chloride 
Under Irish Condiions I The Effect of (2 Ciloroethyl) 
Trimethylammomum Chloride and Nitrogen on the Yield of 
Spring Wheat Ireland Dep Agr J 65 70 81 (Eng) (Univ 
Coil Dublin) 

In a factorial experiment testing two rates of CCC at 
different stages of growth and four rates of N, wheat yields 
were unaffected by rates but not by time of application of 
CCC Yields were higher when CCC was applied at the five leaf 
instead of the seven leaf stage (NH 4 )2 SO 4 at 2 and 4 cwt/acre 
significantly increased yields, a small but nonsignificant 
increase was also obtained with 6 Lwt/acre (SF 32 1547) 

363 Gallagher, E J 1968 A Preiminary Study of the 
Utilization of (2 Chloroethyl) Tnmethylammonium Chloride 
Under Irish Conditions II The Effect of '2 Chloroethyl) 

Trimethylammonium Chlorideand Nitrogenon the Qualityof 
Spring Wheat Ireland Dep Agr J 65 82 90 (Eng) (Univ 
Coll , Dublin) 

Neither CCC nor N treatments had any effect on flour 
extraction, flour color, or enzyme activity Protein content 
was unaffected by rate or time of CCC applications but 
increased with increasing rates of N The later and heavier of 
two applications of CCC and the N treatments appeared to 
improve baking characteristics, but the effects were not 
significant N topdressings improved dough strength, CCC had 
no effect (SF 32 1548) 

ITALY 

364 Antoniani, C 1965 Response of Different Wheat 
Varieties (in Italy) to N Fertilizer Sementi Elette 
11(6) 426 39 (Ital) (Inst Agron, Umv Bologna) (FCA 
19 1352) 

365 Cantele, A ,Giardim, L 1967 N and CCCfor Wheat and 
Oats Progresso Agricolo 13(2) 187 202 (Ital ) (Inst Agron, 
Univ Padova) 

In trials in 1965 66, CCC was applied to wheat tv Argelato 
at 2 and 3 kg active ingredient/ha in combination with four 
rotes of N, in 1966, CCC was also applied to oats cv Sole I1at 
5 kg/ha with three rates of N The CCC treatments reduced 
plant height in wheat by about 12% and were concluded to be 
of greater potential value for wheat than for oats Lodging 
during the trials was only slight and the effect of CCC under 
conditions of lodging could not therefore be assessed ([CA 
202149) 

366 Cervato, A 1964 Nitrogen Fertilizationof Wheat Ann 
Fac Agrar , Umv Cattolica Sacro Cuore 4(1) 5 52 (ital) 
(Univ Cattolica Sacro Cuore, Piacenza) 

A series of ttsts was run between 1959 and 1963 to 
determine tile effet of time of application of topdressings of 
NI-I4 NO3 on the yield of wheat In low N soils application of 
N as well as of K and P vas required before seeding In high N 
soils, N should be applied entirely as NH4 + For a given 
amount of N, effiLiency of fertilization is increased by 
increasing the nui kber of split applications Late fertilization 
increased the N content of the grain and straw but not the 
yields (CA 62 4565a) 

367 Ghini, G , Vercellino, G 1966 Effect of Trivalent and 
Hexavalent Chromium on the Growth of Wheat Ann Idrol 
4(1) 17 24 (Ital ) (Umv Pavia) 

Trivalent or hexavalent Cr salts, even at I ppm, strongly 
inhibit the growth of wheat The average height of the plants 
was measured after 12 days of growth For 10 ppm of 
Cr2 (SO 4 )3 , growth was inhibited 50%, for 20 and 50 ppm, the 
growth inhibitions were 66 and >90%, respectively Control 
tests in which NZSO4 was applied showed that the sulfate ion 
is not inhibitory when compared with distilled water (CA 
66 45871 p) 

368 Pacucci, G 1967 Investigationsof the Effect of CCC on 
Durum Wheat First Experimental Res (its Agrochimica 
12(1) 5 21) (Ital ) (Inst Agron , Univ Bari) 
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In a factorial field expenment, durum wheat cv Cappelli 
was given four levels of N (0 120 kg/ha), and three levels of 
CCC (0-4 kg/ha) applied at tillering and elongation Lodging
did not ocur even in the control plots, and CCC did not 
increase grain or straw yield The main effects of CCC were 
reduction in length of basal internodes (except the first), delay
of developmental stages, interaction of N level with 
application stage, and CCC level in terms of certain agronomic
characteristics (FCA 21 2341) 

369 Paris, P, Manenti, G 1968 Fertihzation of Durum 
Wheat in Northern Italy Relation Between Nitrate 
Fertilizationand hiteness Ann Fac Agrar, Univ Cattolica 
Sacro Cuore 8(1) 45 65 (Ital)

In the presence of adequate fertilization with K20 and
P2 0, applications of (NH 4 ) 2 S0 4 and NH4 NO3 equivalent to 
0, 75, and 100 kg N/ha to the durum wheat varieties Malhani 1,
Maliam 3B, and Maani 18 had no effect on grain yield, plant
density, or 1,000 grain weights Yield of straw and N content 
of the grain were increased significantly Indices of occurrence 
of "yellow berry" (bianconatura) at the three levels of N were
for Maliam 1, 38 70, 19 15, and 21 35, for Maliani 3B, 38 20,
32 10, and 30 85, and for Maliani 18, 8 05, 3 65, and 2 85 
The additional 25 kg N/ha applied as a late topdressing of 
NH4 NO3 had little effect on the occurrence of yellow berry 
Occurrence of yellow berry is inversely correlated with the Ncontent of the seed (CA 71 37950b) 

37. Pictiarro, G , Ferrandi, L , Bomfo ti, R , Bracciocuin, G
1907 Uptake of '5N labeled NH4 + in Excised Roots of 
"Durumi "and Bread Wheat lsotop Plant Nutr Physiol Proc 

Symp, Vienna, pp 
 511 26 (Eng) (Cent Stud Nuclean,
Rome) 


Uptake o NI- 4 in wheat roots was found to be an 
active 

uptake process, mediated by two simultaneoi ,, and 

independent c irrier systems, one of which 
 was active at 
concentrations between 1 10 2 and 1 10 4M NIH 4 and the
other at conLentrations of 1 10 4 1 10 'M Certain differences 

occurred 
 between the two Triticun durui varieties (Cappelli

and the mutant Cp C 148) (SF 32 1544) 


371 Silva, S , Fontana, P 1967 Use of NinNNutritional 
Studies in Wheat Agrochimica 10(4) 331 43 (Ital) (Univ
Cattolica) 


Wheat fertilization was studied using 1 5N.containing

fertilizers Two presowing treatments were tested, the first one 

was based on simple fertilizers, the second one was based on

6 12 9 NPK feitilizer in amount
the same The fertilizer was
split into four doses between the third and fifth leaf and 
flowering, the last dose being given either as Cat NO 3)2 or as
(NH 4)2SO 4 enriched with 15N in order to determine the N
translocated into the grain 'a(NO) 2 was generally more
efficient than More(NH 4) 2SO 4 N was accumulated in the
grain of plants fertilized with the 6 12 9 fertilizer, although
less labeled N was absorbed This aas probably due to the fact 
that the com plete fertilizer w as more slow ly lea hed off, can
satisfy at least partially the initial plant needs and, therefore,
the labeled N was taken up in smaller amounts (CA
66 94295n) 

372 Venturi, G 1967 Care of Wheat Up to the Spnngtime 
Raccolto 8(11) 263 66 (Ital) 
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373 Venturi, G 1967 N Manuring of Wheat Following
Sorghum Progresso Agr cole 13(11) 1099 108 (Ital) (Ins'
Agron ,Univ Bologna)

A tnal was carried out in 1966 67 to study the effet on 
wheat of the residual fertility after growing sorghum to which 
N had been applied at 50, 100, and 150 kg/ha, and the effect 
of N applied to the wheat at 0, 60, and 120 kg/ha Results 
showed that N applied to sorghum at the two higher rates did 
not increase significantly grain yield of sorghum compared
with the lower rate, but increased the yield of grain and straw
of the succeeding wheat crop However, the increase in grain
yield of wheat was higher when N was applied to it directly
(FCA 21 1508) 

NETHERLANDS 

374 Arnold, G H 1969 Nitrogen Fertilizingof Cereals 19 
Effect ofChlormequat(CCC) andthe DistributionofNitrogen
Application on Wheat Quality Stikstof 6 109 13 (Neth)
(Inst Bodemvruchtbhd, Groningen)

On old marine silt soil, 120 kg/ha N applied as a split
application or as a single application in conjunction with CCC 
increased the crude protein content and improved the baking
quality as compaied with 60 kg/ha N (SF 33 4049) 

375 Arnold, G H , D-lz, K 1967 Late Topdressingof Winter 
Wheat by Means of AerialSpraying With Urea Neth Nitrogen
Tech Bull No 5,1 19 (Eng) 

Trials were conducted with winter wheat in 3 consecutive 
yr to investigate the effect of a late topdressing of N applied
by aircraft as a spray of urea just prior to or at ear emergence
Fertilizing with calcium nitrate applied by centrifugal spreader
served as comparison In 1963 and 1965 an aerial spray of 11

kg N/ha was foand to give as great an increase (200 300 kg/ha)

in grain yield as was obtained with 30 kg N as calcium nitrate
 
applied by conventional means Wheel tracks formed in the
 
crop had no adverse effect on yield No increase in yield was
 
obtained from late topdressing in 1964 Spraying with urea at
 
ear emergence appeared to be more effective than spraying
 
before ear emeigence Reasons for the observed results ire

discussed (FA 1 578) 

376 Arnold, G H , Dilz, K , KerssLn, M C 1967 Nitrogen
Fertilization of Cereals 13 Aerial Spiaymg With Urea 1965 
7rial and Final Conclusions Stikstof 5(53) 275 79 (Neth)
(Inst Bode mvruchtbhd, Groningen)

Felix winter wheat was given 45, 76, and 97 kg N/ha in
spring and (a) topdressed with 11 or 31 kg N/ha ac calcium 
nitrate at flag leaf appearance, (b) aerial sprayed with II kg N 
as urea/ha at flag leaf appearance or at emergence of the first 
ears Crop analysis showed that the nitrace N content of the
plants was inadequate at the time of late topdressing Lodging
was severe later in the season, even on plots receiving no late
topdressing freatment with 31 kg N as calcium nitrate and 
t hdre a at me n w hvt g eas ncreasesrite and 

with urea at ear emergence gave fhe greatest increases i yild
at all levels of spring N, the former treatment was the more
expensive The loweot rate of spring N gave the highcst average
grain yields Driving a tractor through the crop at flag leaf 
emergence had no effect on crop yield, it decreased the 
number of ears but increased the 1,000 grain weight Spraying 



with urea was thought to have increased the number of grains 
per ear (FCA 20 2147) 

377 Belderok, B 1967 Effect of Nitrogen Manuring and 
Spraying With Cycocel on the Shooting Tendency of Wheat 
Stikstof 5 263 67 (Neth) 

Shooting tendency indicated by the duration of the "rest" 
period preceding gernanmition, was not affected by increasing 
N application or by spraying with chlorcholinechlonde 
(Cycocel) (SF 30 3784) 

378 Ddz, K 1966 Nitrogen Fertilization of Cereals 12 
Effect of 7me of SpraingWith CCC on Lodging Resistance 
and Yield of Winter Wheat at IncreasingRates of Nitrogen 
Stikstof 5(51) 174 87 (Neth) (Inst Bodemvruchtbhd, 
Groningen) 

Ibis winter wheat was grown on farms at (a) Emmeloord, 
(b) Spijk, and (c) Dinteloord in 1965 At site (a) there was 
severe lodging due to eyespot and at (b) the crop was attacked 
by Septona (nodorum) CCC at 2 kg active ingredient/ha was 
most effective when applied at growth stages 5 7 (between end 
of tillering and beginning of elongation) Straw was shortened 
most by treatment at stage 7 CCC considerably increased 
grain yields and enabled the crops to benefit from more N 
than was commercially used on the farms (80 kg/ha), ceiling 
yields were obtained with 120 kg N/ha, and the yield increase 
obtined compared witl' normal farm practice was (a) 900, (b) 
400 500, (c) 1,000 1,200 kg grain/ha In (b) and (c), similar 
yield levels were obtained without CCC by using split N 
dressings, but the crops were less resistant to lodging CCC 
increased ear number by 5 10% and had little effect on 
1,000 grain weight In (c), high rates of N without CCC 
considerably increased ear numbers but decreased 1,000 grain 
weight, at this site CCC increased yields of nonlodging crops, 
probably because of better utilization of light by the treated 
crop In (b), CCC and high N favored disease development, and 
the infectirn led to low 1,0C0 grain weights (FCA 20 1486) 

379 Dilz, K 1968 The Nitrogen Manuring of Cereals 8 Split 
Applications of Nitrogen on inter and Summer Wheat 
Stikstof, No 59, 471 81 (Neth) 

On reclaimed peat soils, spl tting the N appli ition was not 
beneficial at moderate N rates except in " very vet year, but 
with rates of 90 120 kg/ha, splitting reduced the risk of 
lodging and sometimes increased yields Applying CCC with a 
single N application gives sufficient sifeguard against lodging 
(SF 32 1546) 

380 Helhngs, A 1967 Effect of Sprinkler Imgation and 
Nitrogen on Spring Wheat Yields on a Sandy Soil Versl 
Landbouwk Onderz 700, 27 pp (Neth ) (Inst Cultuurtechn 
Waterhuishouding, Wageningen) 

In 1961 64, on poor sandy reclaimed heath soils containing 
6 5% organic matter, the mean yield increae per mm irrigation 
water was 11 9 kg/ha Increasing the irrigation frequency 
decreased the effect per mm The grain straw ratio was 
increased by irrigating when 50% of available moisture in the 
main root zone had been used More intensive irrigation 
resulted particularly in greater straw production 
Economically, the best results were obtained by irrigating after 
75 80% of available soil water had been used With this 

irrigation schedule, the optimum N rate for highest grain yields 
was 110 kg/ha, provided the soil itself supplied about 50 kg of 
available N With more intensive irrigation a lower N rate 
(about 70 kg/ha) was necessary to avoid lodging (SF 31 4476) 

381 Jonker, J J, de Jong, G J 1966 Effect of Split 
Nitrogen Applications and of CCC on the Yield of Cerealsin 
Eastern Fevoland Stikstof 5(51) 160 73 (Neth) 

For wheat, oats, and barley on heavy loam soil dividing the 
N between an early arplication and another at the start of 
stalk elongation increased grain and lowered straw yields of 
partially lodged and unlodged (CCC treated) crops Treatment 
with CCC increased the grain yields of winter and spring 
wheat (SF 30 1356) 

382 Meppelink, E K 1969 Can the Baking QualityorDutch 
Wheat be Improved by NitrogenousFertilizers?TNO Nieuws 
24(2) 41 7 (Neth ) (Inst Graan, Meet, Brood, T N0 ) 

The baking quality of flour in terms of loaf volume and 
crust color depends mainly on the protein content of the 
wheat This can bL increased by applation of N fertilizers in 
the generative stage of plant life, when excessive vegetative 
response with risk of lodging is excluded Addition of KBrO., 
or ascorbic acid is necessary for full development of the baking 
qualities in this protein rich flour (CA 71 2628a) 

383 Smilde K W Henkens, C H 1967 Sensitivity to 
Copper Deficiency of Dilferent Cerealsand Strainsof Cereals 
Neth J Agr Sci 15 249 58 (Lng) (liallstraat 3 (,roningen 
Bovenweg 7, Bennekoin) 

In pot experiments on a Cu deficient sandy oil sensitivity 
to Cu as indicated by grain yield responses decreased in the 
order wheat, oats, rye Barley was intermediate betwccn wheat 
and oats Rye was fairly insensitive to Cu deficiency There 
were significant differences in sensitivity between strains in 
wheat, oats a:id barley hi sensiie strain. of oats 'nd barley, 
a reductcin in grain ylld und-r conditions of Cu deflmency 
was accompanied by an Hiikeasc in straw yil~d caused by 
profue lilering, this did in,,[ )ccur in vheat Reduction in 
grain yield resulted from a, decrease in the number of fully 
developed grains It may be accompamed by a decrease in 
average grain weight depending on the presence of enpty 
grains The effect of Cu a phcation on the Cu content of oat 
and wheat foliage generally decreased with plant age 
Sensitivity to Cu deficiency wa not related to Cu content of 
foliage and straw ksF 31 2105) 

384l Toussaint, C G 1965 Efjec t of Water and Nitrogen on 
Winter Wheat Sprayed or Unsprayed IiOth Chlorochohne 
Chloride Stikstof 4(45 46) 391 95 (Neth) (ICW, 
Wageningen) 

The effects of gprnkler irrigation to field capacity 
whenever 50% of available soil moisture had been consumed, 
and of 7 1 40% CCC/ha applied just before stein elongation, 
were investigated in winter wheat gron on poor sandy soil 
with a basal dressing of 72 kg N/ha with or without a further 
topdressing of 28 and 68 kg N/ha Increasing the rate of 
applied N to a total of 100 kg/ha increased yields only on 
irrigated plots given CCC In all other treatmentis, topdresslng 
with N induced lodging and decrta,ed yields CCC inLreased 
the grain yield of both irrigated and unirrigated weat and 
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decreased the amount of naoisture consumed by the crop, it 
tended, however, to reduce total dry matter output (FCA 
19 1379) 

385 van Burg, P F J 1968 Ammon' 'tilection as a Method 
of Nitrogen Manuring 8 Inlection in the Spnng for a Winter 
Wheat Crop Stikstof, No 59, 482 83 (Neth) 

On reclaimed peat soils, NH 3 injection gave wheat yields 
equal to or above yields with Ca ammonium nutrate on two 
good crop stands, but not on a poor stand on puddled soil (SF 
32 1551) 

386 van Burg, P F J 1965 The Nitrogen Manunng of 
Cereals 8 Effect of Late Topdressing With Nitrogen on the 
Yield, Seed Quality, and Baking Quahty of Tivo Vaneties of 
Spnng WVeat Stikstof, No 45-46, 354 62 (Neth) 

On reclaimed peat soil (pH KCI 5 1, humus 12 2%) a late 
topdressing of 40 g/ha N as Ca(N0 3 )2 on two varieties of 
summer wheat increased the yield only when spring 
applications (Ca aimonium nitrate) were insufficient (less 
than 120 kg/ha N), otherwise it was better to apply all theN 
at an early date Grain quality is generally unfavorably 
affected by a late topdressing Baking quality may be 
improved by late topdressing (SF 30 622) 

387 van Burg, P F J ,van Brakel, G D , Schepers, J H 1966 
Annoina Inlection as a Nitrogen FertilizingMethod 2 The 
Effect of Date of Injection in Autumn and Early Spring on 
Yields ol Spnng Crops Stikstof 5(52) 223 30 (Neth) (Inst 
Bodemvruchtbhd, Groningen) 

Anhydrous NH3 injected 15 cm deep in lines 30 cm apart 
in early November 1963 or mid March 1964 was compared 
with conventional applications of nitrochalk at 0, 70, 140, and 
210 kg N/ha for oats and spring wheat and at 0, 140,210, and 
280 kg N/ha for potatoes and sugar beet, grown on three soil 
types Yields from autumn injection were equal to or slightly 
higher than from spring injection, and higher than from 
conventional fertilizing In trials in 1964 65 in which NH 3 was 
injected at a single rate of N on various dates between 
mid October and mid February, yields improved with delay in 
injection and weie always lower than those trom conventional 
fertilizing The 1964 65 winter was warmer and wetter than 
that of 1963-64, and soil analyses showed that much of the N 
had been leached into the deeper soil horizons and had thus 
become unavailable to the crops Autumn injection was 
therefore not recommended (FCA 20 2145) 

388 van Burg, P F J , Schepers, J H, van Brakel, G D 1966 
Ammonia Injection as a Method of Nitrogen Fertihzing 4 
Results of Experimeats With Winter Wheat Stikstof 
5(52) 234 36 (Neth) 

Injection of NH3 during early growth gave much lower 
yields than nor nal fertilizing with Ca ammonium nitrate 
Injection in August before sowing resulted in poor yield 
responses in a year in which heavy leaching occurred during 
the subsequent winter (SF 30 2908) 

389 van Dobben, W H 1965 Higher Grain Yields With 
Cereals by Delaying Nitrogen Manunng Stikstof, No 45 46, 
363 68 (Neth) 

Delaying the N supply to winter wheat and winter rye 

54 

increased yields in the field, the effect was less evident in pot 
experiments (SF 30 608) 

390 Van Luit, B 1966, Testing of Copper Slag and Copper 
Sulfate as Copper Fertilizers on Arable Land 
Landbouwvoorlichting 23(2 3) 81.4 (Neth) (Inst 
Bodemvruchtbhd, Groningen) 

In trials with spring wheat grown in 1958 on Cu deficient 
soil there were no differences in the effectiveness of Cu 
applied at two rates in autumn 1957 compared with in spring 
1958 Cu slag at 500 kg/ha wasjust adequate to give maximum 
grain yields The residual uffect of 300 kg Cu slag/ha was 
adequate for oats grown in 1959, but the higher rate was 
needed to give optimum yields of spring wheat in 1962 At 
equivalent rates of Cu, both fertilizers were equally effective 
(FCA 20 62) 

POLAND 

391 Blaim, K , Szynal, J 1968 Influence of 
(2 Chloroethyl) Trimethylammonium Chloride (CCC) and 
Calcium Ions on Wheat Seedling Growth Bull Acad Pol Sci 
Ser Sci Biol 16(12) 735 38 (Eng) (Inst Soil Sci Plant 
Cult , Pulawy) 

Wheat seedlings were treated with aqueous solutions of 
chlormequat, CaCI 2 , and KCI Chlormequat and Ca influenced 
seedling growth, but K did not Chlormequat influenced both 
the uptake and tne form of Ca It also influenced the content 
and appearance of pectic substances in wheat seedlings Wheat 
treated with chlormequat was more resistant to lodging than 
untreated wheat (FCA 23 86) 

392 Burczyk, H 1968 Effect of IncreasingNitrogen Doses 
on the Yield, Phosphorus Pentoxide, Potassium Oxide, and 
Protein Content in Winter Wheat Grain, Depending on the 
Method and Level of Phosphorusand PotassiumFertihzation 
Pamiet Pulawski 32 169 70 (Pol) (Inst Uprawy, Nawoznia 
Glebozn , Baborowko) 

Investigation on the effect of increasing doses of N on the 
yield of wheat was carried out in 1963 66 on field plots of 
light brown soil with an average content of P2 05 and K2 0 As 
fertilizers 33% NH4 NO3 in doses varying from 0 (control 
plots) to 200 kg/ha N, 40% K salt in doses from 80 to 240 
kg/ha K, and 17% superphosphate in doses from 70 to 240 
kg/ha P2 0 5 were used Winter whcat responds to increasing 
doses of N by higher yields of grain, straw, and protein, but no 
correlation was ascertained between the method of application 
or the dose of P and K fertilization on the content of P2 05 
and KZO in the grain (CA 70 114265r) 

393 Burczyk, H , Klupczynsk, Z 1967 Effect of High Rates 
of Nitrogen Application in Relation to Sowing Density and 
Row Spacing of nter Wheat and Rye Pamiet Pulawski 
24 251p66 (Pol) (Pracowia Nawozenia lUNG Z D 
Baborowko) 

During 1962 65 on light podzolic soil, yields of wheat or 
rye receiving up to 160 kg/ha N did not depend on sowing 
density at sowing rates of 80 160 kg/ha or on row spacing at 
distances of 15 25 cm (SF 31 541) 



394 Czuba, R 1969 Uptake of Nutrients by Winter Wheat 
Rocz Nauk Roin, Ser A 96(1) 5 28 (Pol) (Cent Osrodek 
Metodyczno Nauk, Stacji Chem Roin, IUNG, Wroclaw) 

During the vegetative period, differences in the uptake of 
N, P2 0s, K20, CaO, and Mg were negligible The uptake of B, 
Cu, Mn, and Mo was similar to that of macroelements and was 
seasonally conditioned In the initial period of growth in the 
spring, plants took up K and CaO, followed by uptake of N, P 
and Mg uptake remained constant during the entire growth 
period Wheat grain contained less B, Cu, and Mo, but more 
Mn than straw Increase in the NPK dosages had only a small 
effect on the amount of these elements in the plants (CA 
73 87061z) 


395 Fulara, K, Jaworska, K , Ruszkowska, B, Ruszkowski, 
M ,Uhnska, M 1968 Investigations on the Influence of 
Mineral Fertilizing on the Yields of Winter Wheat Varieties 
Adapted to Different Regions Pamiet Pulawski 35 173 90 
(Pol) 

In 3 yr field experiments in the various regions of Poland, 
21 wheat varieties were fertilized with N4 5 P27 K 4o and 
N90 PS4 KBo There were no significant differences between 
the varieties in their response to N but there were interactions 
between the vanetis and the regions and between the regions 
and fertilizing (SF 32 3976) 

396 Gawda, J, Sobczynska, J 1966 Effect of Nitrogen 
Fertilizationand Application of Chlorochohne Chloride on 
Wheat Biul Inform Central Lab Technol Przetworstwa 
Przechowalnjctwa Zboz Warszawie 10(3) 64 6 (Pol) 

Previous to sowing Olza variety of winter wheat, plots were 
fertilized with N 120, P 54, and K 80 kg/ha After sprouting, 
chlorocholine chloride (CCC) [4, 8, or 12 kg/ha with aqueous 
(NH4 )2 SO 4] was applied Wheat grain was analyzed for 
protein (I) and the flour was analyzed for gluten (I) The 
elasticity and stability offIwere also determined Bread was 
made and the ash and CI were determined I and II contents 
were unchanged from controls, but the physical qualities off! 
were less desirable The size of the bread and its porosity were 
less, especially with the addition of 8 or 12 kg CCC/ha, the 
amount of ash and Cl were higher (CA 65 20789c) 

397 Glebowski, H 1969 Reaction of Spring Varieties of 
Wheat and Oats to Magnesium Sulfate Fertilizationof Soils 
10th Long PartialApplication of Fertilizers Zesz Nauk Szk 
GI Gospod Wiejsk Warszawie, Roin , No 12, 7 18 (Pol) 
(Szk GI Gospod Wiejsk, Warsaw) 

Pot expenments were carried out with soil fertilized since 
1923 with (NH4 )2 SO 4 and NH4 NO 3 , on soil not fertilized 
since 1923, and with soil from productive fields with varying 
fertilization The following fertilizers were applied NPK, NPK 

MgO/100 g, and NPK + 0 4 g MgO/100 g Sois i 
which (NH 4 )2SO 4 fertilizing had been applied contained <0 5 
mg Mg/100 g and had pH values in KCI solution of 3 94 1 
With these soils a distinct reaction of oats and wheat to Mg 
fertilizing was found Soils fertilized with NaNO 3 contained 
12 2 4 mg Mg/l00 g and had pH 4 44 6 In all experiments 
with these soils, oats were unaffected by Mg fertilizing, and 
wheat was affected only in cases where the Mg content in the 
soil was '-1 2 mg/100 g (CA 73 87077j) 

398 Goralski, J , Mercik, S 1967 Effect of IncreasingDoses 
of Ureaas Topdressingto Ceeals (5 YearFieldExperiments) 
Rocz Nauk Roln ,Ser A, 93 263 83 (Pol) 

Urea or NH 4 NO3 was applied at the four leaf stage to 
cereals growing on a slightly acid podzolic soil containing 
10 17% clay 45, 60, and 75 kg/ha N were applied to rye and 
winter wheat, and 30, 60, and 90 kg N to barley and oats 
Adequate superphosphate and KCI were supplied before 
sowing The effects of urea resembled those of NI-14 NO3 
Winter cereals utilized 34-40% of applied N and 50 53% was 
used by the spring cereals Yield variations in 5 yr were less 
when 60 kg N were applied than when no N was given (SF 
31 2832) 

399 Jaworska, K , Krol, M ,Ruszkowska, B , Ruszkowski, M 
1967 Influence of the Amount ofSeed perHectare Upon the 
Yield of Winter Wheat With Different Levels of Mineral 
Fertilizing Pamiet Pulawski, No 26, 21 30 (Pol) (Zaklad 
Roslin Zbozowych lUNG, Pulawy) 

In trials in 1962 65 at 12 locations in Poland, winter wheat 
was sown at 100, 150, and 200 kg/ha and given either 45 or 75 
kg N/ha plus 54 kg P and 80 kg K Grain yields were little 
affecteu by sowing rate where the lower N rate was used With 
reduction in sowing rate, tillering was increased, as also were 
grain number and weight per ear, the length of the various 
developmental phases was unaffected, but lodging was 
increased slightly (FCA 21 2301) 

400 Klupczynski, Z 1967 Influence of Nitrogen Fertilizing 
on the Yield ofRye and Winter Wheat aidon tile Contentand 
Composition of Protein i the Grain Pamiet Pulawski, No 
24 229 50 (Pol) 

Apphcation of up to 90 kg N/ha increased grain yields of 
rye and winter wheat Split applications at the beginning of 
growth and at heading gave the best results Increasing the rate 
of N or applying it as split dressings increased per,.entage N in 
the grain In rye this was mainly due to an increase in 
prolamines and in wheat to an increase in glutelns (FA 
1 1344) 

401 Mazurek, J 1967 TIe Vanability in Number of Plants 
and Analysis of Yield Components of Two Spring Wheat 
Varieties Depending on the Seeding Rate and Nitrogen 
Fertilization Paniet Pulaski, No 26, 31-40 (Pol) (Zaklad 
Roslin Zbozowych IUNG, Pulawy) 

In two trials during 1961 63, two spring wheat cv were 
sown at rates of 100, 150, 200, and 250 kg/ha At emergence, 
the proportion of emerged plants to seed sown declined by 
about 4% as sowing rates increased from 100 to 250 kg/ha,at 
harvest, plant numbers as a percentage of seed sown declined 
as sowing rates increased, from 55 0 to 33 6 in one trial and 
from 51 2 to 37 8 in the other Differences in N treatments(30 120 kg N/ha) had little effect on seasonal trends in plant 
numbers (FCA 21 2300) 

402 Mazurek, J , Mazurek, J 1968 Influence of Seeding 
Rate on the Yields of Spring Wheat Varieties at Different 
Levels of Mineral Fertilizing Pamiet Pulawski 35 193 202 
(Pol)
 

Two spring wheat varieties, Ostka Chlopicka and Opolska, 
were sown at rates of 100, 150, 200, and 250 kg seed/ha and 
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fertilized with 3G, 60, 90, and 120 kg/ha N N and seeding rate 
did not affect the rate of plant development but the higher N 
rates produced taller plants Rates of up to 90 kg/ha N 
increased grain yields as did increasing the seeding rate, but 
increasing the seeding rate above 150 kg/ha seed did not give 
significant yield ncreases The seeding rate did not affect the 
protein content of the grain uut N fertilizing did (SF 
32 3985) 

403 Michniewicz, M , Chrominski, A , Belt H 1967 Effect 
of (2 Chloroethyl) Trnmethylammonium Chloride (CCC) on 
Grain and Straw Yield of Winter Wheat and on Some 
Physiological and Biochemical Properties of Grain Rocz 
Nauk Roln , Ser A 93(1) 131 52 (Pol) (Lab Plant Physiol , 
Cent Appl Biol, Copernicus Univ , Torun) 

Winter wheat c.v Leszczynska Wczesna received NPK in 
autumn and topdressings of N on Apnl 9 and May 2'), bringing 
the total amounts of N applied to 80, 120, and 160 kg/ha On 
May 29, 4, 8, or 12 kg CCC/ha were applied, alone or nuxed 
with ammonium nitrate Treatment with CCC reduced plant 
height, and increased lodging resistance, ear length and weight, 
and grain yield Joint CCC and N applications in spring 
increased grain yield by 42 63% and straw yield by 34-41% 
compared with plots which received N in spring only CCC 
treatment decreased grain protein content, but increased total 
protein yield Germination 4 months after harvest and the 
content of auxins and gibberellic acid like substances in 
gernnating grains were not affected (FCA 21 2339) 

404 Sienkiewicz, J 1968 Effect of Mineral Fertilizingand 
Imgation on the Baking Quality of Winter and Spnng Wheat 
Zesz Probl Postepow Nauk Roln 77B 15 21 (Pol) (SF 
32 3977) 

405 Slabonski, A , Piech, M ,Malcherek, M 1968 Effect of 
Nitrogen Ferilizationon the Baking Quality of Winter Wheat 
Zesz Nauk Wyzsz Szk Roin Szczecinie Roln 4(28) 175 94 
(Pol ) (Wyzsz Szk Ruin , Szczecin) 

Fertilization with 30, 60, and 90 kg N/ha increased the 
total protein content in winter wheat kernels to 10 8, 11 4, 
and 120%, respectively, gluten content to 180, 197, and 
22 0%, respectively, and sedimentation index to 23 1, 24 8, 
and 27 2, respectively The sowing rate (150, 180, and 210 
kg/ha) had no effect on the baking quality of the grain (CA 
71 21291b) 

406 Szukalski, H, Zembaczynska, A 1967 Effect of 
Magnesium Fertilization on the Yield of Barley, Wheat, and 
Ryegrass as Affected by the Form of Applied Nitrogen 
Pamiet Pulawski, No 24, 161 70 (Pol) (Pracownia 
Nawozenia ILJNG, Gorzow) 

Investigations were carried out on a laboratory scale, using 
wheat, barley and ryegrass Pots, filled with a light loamy sand 
(pH 4 9), were krtflized with K, Mg, and N, the latter either as 
ammonium or nitrate Results showed that without Mg 
fertilization the yields were somewhat lower when (NH 4 )2SO4 

was used as compared with Ca(N0 3)2 Plants fertilized with 
(NH 4)2 S0 4 reacted positively to Mg tieatment, but with either 
form of N, the yield., were equal (NH 4 )2 SO 4 inhibited to 
some extent the absorption of Mg by barley and ryegrass The 
ryegrass requirement for Mg was considerably higher thnn that 
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of the other plants The ratio of N, P, K, and Ca to-Mgin 
plants was markedly higher in barley and wheat than in the 
ryegrass (FA 1 461) 

PORTUGAL 

407 Almeida, I AV, dos Santos, J Q 1966 Nitiogen 
Fertilizers for Wheat Results of Three Year Field 
Expenmentv An ,st Super Agron Univ Tec Lisboa 
29 271 77 (Port) 

The effect of applying one third of the total rate of N as 
(NH4)2 S04 at sowing, and broadcasting the rest as various 
other forms of fertilizer N at the shooting stage, was tested on 
wheat yiela, 100 grain weight, and protein content in 10 field 
experiments in south Portugal Highest yields were obtained 
when either urea or NH 4 NO 3 (20 5% N) was used for 
broadcasting, (NH 4 )2 SO4 NH4 NO3 gave intermediate results 
Broadcasting two thirds of the total rate of N as Ca(N0 3 )2 or 
(NH 4 )2SO 4 gave similar yields to those obtained when the 
total rate was applied at sowing as (NH4 )2SO4 No effect on 
quality was observed (SF 32 1545) 

408 dos Santos, J Q 1966 Soil Acidity and Calcium 
Deficiency An Inst Super Agron Univ Tec Lisboa 
29 263 69 (Port) 

Limestone and Ca acetate markedly increased yields of 
wheat and ber-eer on three acid sods Gypsum had no effect 
This is attributed to the higher increase in soil pH with 
limestone and Ca acetate It is suggested that low yields on 
very acid soils are not due to Ca deficiency but to decreased 
availability of P and to toxic levels of Al and Mn (SF 
32 1538) 

ROMANIA 

409 Adler, T 1965 The Yield of Wheat as Affected by CCC 
in Connection with N FertilizerApplication Novenytermeles 
14(3) 223 32 (Hung ) (Sta Exp , Lugos) 

CCC (5 and 8 kg/ha) and/or ammonium nitrate were 
applied to plants of 15 wheat varieties When applied when 
plants were 10 20 cm high, the width of the leaf blade was 
increased, the leaves were darkened and the stem shortened 
CCC alone at the lower rate increased yields by 0-60%, 
depending on variety (FCA 19 759) 

410 Borlan, Z, Bordeiasu, C, Pop, C ,Boieriu, I, Buzdugan, 
I , Dornescu, D 1967 Relative Effect ofPotassiumFertihzers 
in Wheat and Corn on Soils With Various Agrochemical 
Features An Inst Cercet Cereale Plante Teh Fundulea, Inst 
Cent Cercet Agr , Ser B 35 207 24 (Rom) 

K soluble in conventional reagents (0 4N NH4 CI, 
amnmonium lactate, ammonium acetate, and 2N" HCI) 
determines a variance in the relative effect of K fertilizers 
containing N and P base of up to 42% in wheat and to 75% in 
corn the H K pH pK exponent illustrates that true K+ 
accessibility for plants depends on soil reaction (CA 
72 99577q) 

411 Bratu, I , Saulescu, N N 1967 Effect of High Rates of 



Chemical Fertilization on Yield of Wheat Grown After Peas 
and Some Considerations on its Interpretation An Inst 
Cercet Cereale Plante Teh Fundulea, Inst Cent Cercet Agr, 
Ser B 35 281 90 (Rom) 

Wheat eld after peas increased more under P additions, it 
was affected by N fertilizers only when wheat emerged late in 
autumn and was followed by a dry spring In order to spare 
fertilizers when wheat is grown after peas, it is suggested to 
apply N 'n 70 kg/ha rates, only in spring when the crop 
requires this P fertilizer requirements could be satisfactorily 
estimated on the basis of the yield response curve obtained by 
a second degree polynomial (CA 72 9958 1im) 

412 Bretan, I , Simionescu, I, Salajan, G, Luca, A 1966 
le Effect of Feitihzers on Yields of Winter Wheat and Other 
rops on a Moderately Podzohzed Brown ForestSoil Probl 

Agr, No 8, 31 6 (Rom) 
High yields are obtained from application of N6oP4 s in 

conjunction with 10 tons/ha dung In absence of organic 
manure, rates of mineral fertilizers should be increased to 
N60 P9 S, effects of hyperphosphate at high rates are 
comparable to those of superphosphate (SF 30 1360) 

413 Bulinaru, V, Danaila, E, Mancica, L, Lungu, A S 
1967 Effect of Fertdh7ers on the Chemical Composition of 
Winter Wheat An Inst Cercet Cereale Plante Teh Fundulea, 
Inst Cent Cercet Agr , Ser B 35 355 65 (Rom) 

N applied alone, or with P, or P and K, increased N content 
in the plant and protein content in the grain, and decreased 
starch content, to a lesser extent P applied alone did not 
affect N content in the plant or protein contert in the grain 
Nutrient consumption %as affected by the applied fertilizers 
due to the increase of nutrients in the plant, but most 
particularly to yield increase Highest consumption was 
obtained when fertilizers were applied in mixtures Utilization 
rate of the active ingredient from fertilizers was higher for N 
whether applied alone or with P Both N and P were best used 
when N fertilizers were applied together with P, or with P and 
K Most of the consumed nutrients were used for the 
formation of grain (CA 72 99586s) 

414 Bunescu, 0 , Coronea, C 1967 Effect ofFertilizersand 
of Different, Previous Plants on Some Chemical Wheat 
Components An Inst Cercet Cereale P"ante Teh Fundulea, 
Inst Cent Cercet Agr , Ser B 35 345 54 (Rom) 

Protein content in the grains was affected by fertilizers and 
previous plants (continuous wheat crop, corn, and peas) N 
and P fertilizers in continuous crops caused protein to increase 
by 12 25% over the protein levels of the nonfertilized crop 
Starch in grains varied within smaller limits and was inversely 
proportional to protein content (CA 72 99585r) 

I , Moga, E, Nitu, S 1966 Effectiveness of415 Buzdugan, 
FertilizersApplied to Wheat and the Utilization of Fertilizer 
Nutrients Under ConditionsPrevailingin the SuceavaMeadow 
Chernozem Soil Stinta Solului 4(4) 26 31 (Rom) 

With wheat in three crop rotations the best N PB 
fertilizer ratio was 1 0 66 The utilization coefficient of 
fertilizers by plants decreased with increasing rate of 
fertilizing N applied alone ur with P increased the protein 
content of wheat but P applied alone decrease d it (SF 
30 2995) 


416 Caluianu, C, Pasa, V 1966 Effect of Fertilizers in a 
Wheat-Corn Rotation on a Brown, Moderately Podzolized 
Produlest Soil An Inst Cercet Peptru Cereale Plante 
Teh Fundulea, Ser B 34 229 39 (Rom) 

The effect of N (NH 4NO3), P (superphosphate), and K (K 
salt, not sptcified) on wheat and corn in rotation was 
,.xamined in an experiment carried out on a brown, 
moderately podzolized soil, at Produlesti (Titu district) in 
1963 66 The soil was acidic (p1 in water 5 63, pH in salt 
solution 4 57, hydrolytic acidity 3 82 meq/100 g soil, 
cation exchange capacity 6 10 meq/100 g soil, and saturation 
percent 61 49), poorly supplied with N (total N 0 120%) and P 
(P2 05 total 0 13%, and available P20 5 1 10 mg/100 g soil), 
moderately supplied wilth K (K2 0 in 04N NH4CI 1358 
mg/100 g sod), and poor in humus, 2 20% N and P fertilizers 
proved most efficient when applied together, maximum wheat 
yield increase of 71% and corn yield increase of 27% were 
reached with N 96 and P2O5 128 kg/ha K had no consistently 
beneficial effect on yields Yearly application of the N 
fertilizer depressed the soil pH 0 4 0 5 units, but this did not 
affect the wheat and corn yields The available P level in the 
soil rose due to the superphosphate applications Application 
of 1 kg of P2 0 5 raised the available P2O 5 in the soil by 0 051 
mg/100 g soil The available K2 0 content of the soil did not 
increase significantly due to the K fertilization The total NPK 
content of the plants and grains correlated with the level of 
fertilization The total N in wheat grains and straw increased 
linearly with the rate of N fertilization, and the total P in 
wheat straw increased linearly with the rate of P application, 
but no significant correlation was found between the total P in 
the wheat grains and the rate of P application Linear 
correlations were also found between the tot,l N in corn grains 
and stalks and rate of N fertilization P accumulation in corn 
followed the same pattern in grains and stalks K application 
rates correlated with the amount of K in stalks and stems of 
corn and wheat, respectively, but not in the grain of either 
crop (CA 71 80302d) 

417 Caluianu, C , Pasa, V 1967 Effect ofMineral Fertilizers 
and Liming on Wheat and Corn in a Brown, Slightly 
Podzohzed, ForestSoil of the NorthwestRomanianPlain An 
Inst Cercet Cereale Plante Teh Fundulea Inst Cent Cercet 
Agr , Ser B 35 245 56 (Rom) 

Experiments with chemical fertilizers and liming carried out 
during 5 yr on brown formst soils proved that yields up to 
3,000 kg/ha wheat and 5,000 kg/ha corn kernels could be 
obtained even in these soils Highest yield gains are due to N 
fertilizers, or to N administered together v ith moderate P 
rates Liming and K fertilizers did not pyoduce significant 
yields Fertilizers and liming strongly affected soil reaction and 
soil levels of P and available K, as well as NPK content in 
plants (CA 72 99578r) 

418 Caluianu, C , Pasa, V 1967 Results of Wheat and Corti 
(Fertilization)on Two Soils Typical for Wallachia An Inst 
Cercet Cereale Plante Teh Fundulea, Inst Cent Cercet Agr, 

2 8 
Ser B 35 257 68 (Rom)

A rocky, poor soil imperatively needs fertilizers, the 
increases obtained with N and P were 300 kg/ha ofwheat and 
900 kg/ha of corn kernels, while on a meadow chemozem of 
Sahatem the increases were only 360 kg/ha wheat grain and 
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430 kg/ha corn kernels Soil reaction and content of nutrients 
were changed under the effect of fertilizers Thus N in high 
rates leads to a gradual sod acidification while P and K raise 
soil available K and P contents The fertilizers affected total 
NPK content in plants P and N increased P and N content in 
grains and straw, and K fertilizers raised total K content, 
epecially in the straw of wheat and in the stalks of corn (CA 
72 99579s) 

419 Caramete, C ,Popescu, S , Bartok, R ,Stan, S ,Vines, I , 
Hera, C , Isfan, D ,Cremenescu, G 1969 Effect of Chemical 
Fertilizerson Wheat Quality Probl Agr 21(3) 49 64 (Rom) 

The effects of rate, kind, and time of application of N and 
P fertilizers to Bezostaia wheat on yield and quality of the 
grain, were examined in field experiments in 1967 68, on a 
podzolized brown forest soil at Albota and on a levigated 
chernozem at Fundulea A strong positive interaction w. 
found between N and P, on grain yields In 1967, the highest 
yield on the podzol was achieved with N 200 and P2 0, 120 
kg/ha (N 200 P 120), and on the levigated chernozem with 
N120 P200 In all the treatments, the yields were lower in 
1968 than in 1967 due to drought cortditions The N content 
of the wheat grains was linearly correlated wth the rite of N 
applied, but the P content of the grains increased with rate of 
P application to a lesser extent and less systematically 
Fertilization with P stimulated P uptake by the plants, there 
was an NP interaction and an equilibrium N/P ratio at which 
nutrition and yield quality were optimum The protein 
content increased with increasing rates of N application, and at 
the same time the starch content decreased Starch 
acc.umulation was stimulated by P fertilization, accompanied 
by a d crease in protein The effect of ,ate and kind of N 
fertilizer on the different protein fractions in the Bezostaia 
wheat grain was examined in an experiment on the levigated 
chernozem, 80 or 180 kg of N/ha as NI-14 NO3 or urea was 
applied on a constant base of P50 K40, with zero N on the PK 
base as control Total N, prot.in N, and the different protein 
fractions aried with the treatments In all N treatments, the 
gliadin content exceeded that of the control, and was higher in 
the urea treatments than with NH 4 NO 3 Albumin and globulin 
contents varied within tighter limits, being lower with urea 
than with NH4 NO3 The variation of the glutehin content was 
erratic The distribution of the protein N among the different 
fractions, as affected by time of N application, was examined 
in an experiment on the same soil A constant amount of P50 
was applied irn the fall, and N40 was applied in four doses in 
the fall, in the spring, before heading, and during grain 
formation, zero N on the P base was the control The protein 
N content increased as the N application was delayed, the 
maximum value being obtained when the N was applied during 
gram formation, the gliadin content was also highest in this 
cast The absolute and relative amounts of amino acids vari.d 
with rates of N and P fertilization (CA 71 69780n) 

420 Catanescu, V 1967 Dynamics of Nutrient 
Accumulation (NPK) in the Ponca Wheat Variety, Grown on a 
Podzohic Soil of Albota An Inst Cercet Cereale Plante 
Tell Fundulea, Inst Cent Cercet Agr, Ser B 35 379 90 
(Rom) 

Decrease of nitric N in the soil, from straw formation up to 
anthesis, was noticed and also a tendency to increase at 
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harvesting time N utilization degree ircreased especially in the 
first growth stages and decreased together with increase of N 
rates N applied alone for -everal years successively worsened 
soil reaction and considerably reduced available phosphates in 
the sod and P 205 in the plants Combined N 64, P 64, and K 
80 kg/ha feitilizers favored the accumulation of protein 
substances, high N rates favored nonprotein N increase to the 
detriment of protein N Available phosphate content and 
utilization degree was highest at anthesi- stage Highest K 
consumption was at anthesis and ripening stag(s (CA 
72 99583p) 

421 Coculescu, G , Pop, L , Boeriu, I , Segarceanu, A P, 
19 6 7 Isfan, D, Sirbu, M Triboi, E Effect of flme of 

Application of NitrogenFertilizerson IVheat Yield Probl Agr 
19(2) 72 80 (Rom) 

Single or split applications of N at various times between 
plowing and early spring had no effect on wheat under dry or 
wet conditions, but yields were reduced when applications 
were delayed until heading There was no difference between 
(NH 4 )2SO 4 and urea (SF 30 3000) 

422 Costache, I , Petrovici, P , Dumitrescu, N , Stoian, G, 
Popa, A , Popa, G 1969 Contributionsto the Determination 
of Management Practices on Sloping Ground Probl Agr 
21(9) 21 32 (Rom ) (Agr Exp Sta Podu lloaie, lasi) 

On a che, nozem type soil with a slope of 10 30% and 
different degrees of erosion, best results were obtained with a 
rotation consisting of a 2 yr ley followed by wheat, peas, a 
1 yr ley, beans, sunflower, and maize On moderately eroded 
soils, winter wheat yields were increased by 165% by N6 4 P24 
+ 20 tons farmyard manure/ha On a strongly eroded soil, 
wheat yields were increased by 235% when N9 6P9 6 K6 o+ 20 
tons farmyard manure/ha were applied (SF 33 2346) 

423 Cremenescu, G, Pop, C 1968 Investigations on the 
7me of Application of Fertilizersto Winter Wheat An Inst 
Cercet Cereale Plante Teh Fundulea, Inst Cent Cercet Agr 
Ser B 34 311 18 (Rom) 

On a brown podzolic soil with a very low P content, 
NH 4 NO 3 had most effect on wheat yield and quality when 
applied in early spring (on the frozen soil) at the rate of 200 
kg/ha or when applied in equal amounts in autumn and early 
spring at the same overall rate (SF 32 3160) 

424 DInca, D , Tabaranu, T 1966 New Agrotechnical and 
Agrochemical Aspects of Short Rotations With Different 
Proportionsof Wheat and Maize on Reddish Brown Forest 
Soils Probl Agr, No 8, 7 19 (Rom ) 

Application of N4 8 P3 2 + 10 tons/ha dung increased yields, 
more so in 4 yr rotations than in monoculture Yields were 
higher in 4 yr rotations than in monoculture both with or 
without application of fertilizers Fertilizers and dung 
increased mobile P reserves and slightly decreased pH in the 
soil, and dung had a slight positive effect on the mobile K 
reserves (SF 30 1353) 

425 Hera, C Segarceanu, 0, Apostol, V, Sirbu, M, 
Tabaranu, T, Nicolae, A 1967 Investigationson the Use of 
Various Nitrogen Fertilizersin Winter Wheat crops An Inst 
Cercet Cereale Plante Teh Fundulea, Inst Cent Cercet, Agr, 



Ser B 35 171 82 (Rom) 
The results prove that the four N fertilizers investigated 

anhydrous ammonia (NH3 ), aqua ammonia (NH4 )H), 
carboammomates (NH40H in which NH4NO3 or urea are 
dissolved and saturated with CO2 ) and NH4 NO3 , le.ad to 
practically equal yield gains Best results were obtained by 
introducing the N liquid fertilizers in the soil in autumn before 
sowing the wheat With respect to economic efficiency liquid 
fertilizers proved superior to NH4 NO 3 An increase of plant N 
content was detected (CA 72 99574m) 

426 Isfan, D, Oproiu, E 1967 Effect of Progressive &rea 
Doses on Wheat Yield and Quality An Inst Cercet Cereale 
Plante Teh Fundulea, Inst Cent Cercet Agr, Ser B 
35 269 79 (Rom) 

Performance of urea in comparison with NH4 NO 3 plowed 
under in progressively larger doses, ranging 0 220 kg N/ha with 
50 and 100 kg P/ha on a moderately leached South Romanian 
forest steppe chernozem, was investigated during 3 yr Urea 
behaved practically similarly to NH 4NO 3 with no significant 
differences in 2 yr and significant positive differences in 1yr 
During the 3 experiment yr the yields obtained were 4,320, 
2,570, and 3,850 kg/ha for urea and 4,290, 2,490, and 3,870 
kg/ha for NH 4 NO3 , and year means were 3,570 kg/ha in the 
first case and 3,550 kg/ha in the second case Concerning the 
effect on quality characters, a double dose of P did not 
significantly affect any of the investigated indices as compared 
with the single dose Increasing N doses gave a significant 
increase in protein and gluten content, and also improved 
baking qualities (CA 72 99580k) 

427 Lixandru, G 1967 Effect of Mineral Fertihzers on 
inter Wheat in Podzohzed Gray ForestSoils Lucr Stunt 

Inst Agron lasi 1966, pp 12944 (Rom) 
Tillenng increased with N fertilizer or N in combination 

with P and K Concentration of N in the plant increased with 
N treatments, and more so with N + P + K P2Os in the plant 
increased with P fertilizer but decreased when high rates of N 
were also applied K concentration was not greatly affected by 
treatments with P or K but increased when N was included P 
and K fertilizers decreased, and N fertilizer increased Ca 
concentration N and P2 0S content of the grains increased 
when > 64 kg/ha N and >32 kg/ha P20s were applied, 
respectively (SF 31 655) 

428 Maricica, L, Bulinaru, V, Danaila, E 1967 Effect of 
Fertilizers on Winter Wheat Yield on aBrown Chernozem Soil 
An Inst Cercet Cereale Plante Teh Fundulea, Inst Cent 
Cercet Agr , Ser B 35 183 90 (Rom) 

,Experiments were carried out during 5 yr on a brown 
chernozem with 16 treatments of Bezostaia 1 and No 301 
wheat varieties, grown in a corn wheat rotation The Bezostaia 
1 wheat variety appeared to have exceeded average yields of 
the No 301 variety by 390 kg/ha, and N 32 and P 32 kg/ha 
developed a gain of 14 kg for 1kg fertilizer active ingredient in 
the Bezostaia 1 variety and 11 7 kg in the No 301 variety 
(CA 72 99575n) 

429 Mihailescu, I G ,Pop, L , Nedelcu, P ,Popescu, F 1968 
Variationof Dry Matter, Water, and Certain Mineral Matter in 
Wheat ("Thticum vulgare") at Different Stages of Growth 

Under the Influence of Fertilizers With Ammomacal Water 
Rev Roum Biol , Ser Bot 13(1 2) 73 83 (Lng) (Univ 
Craiova) 

Cultivated wheat was treated with ammoriacal %ater alone 
or in conjunct on with superphosphate Maximum dry weight 
was obtained in stems of wheat treated wth N and P The 
increase in weight was more in leaves of plants treated with N 
alone (CA 70 28071 t) 

430 Milica, C I, Juncu, AM, Pirjol, L 1969 Results 
Concerning the Application of Chlorchohne Chloride as 
Related to Winter Wheat Fertilization Probl Agr 
11(11) 22 34 (Rom) (ICCPT Fundulea, Ilfov) 

CCC increased resistance to lodging and gave yield increases 
of up to 500 kg/ha, especially at high rates of application of 
fertilizer (SF 33 3166) 

431 Moga, I, Vines, G, Stefan, 0, Moga, R 1966 
ExperimentalResults on the Effect of Fertilizerson Yield and 
Quality of Winter Wheat on Chestnut Chernozem Soils at 
Marculesti Probl Agr, No 10, 4 13 (Rom ) (Agr Exp Sta, 
Marculesti) 

In a 3 yr field experiment, P fertilizers were applied to 
winter wheat at plowing and N fertilizers in early spring Low 
available soil moisture in early spring increased response to P 
and decreased N requirements (SF 30 2993) 

432 Nagy, M , Avram, P, Jegec, A , Paris, I 1967 Content 
and Consumption of Nutrients in Winter Wheat An Inst 
Cercet Cereale Plante Teh Fundulea, Inst Cent Cercet Agr, 
Ser B 35 333-44 (Rom) 

Following N fertilization, consumption of N, as well as that 
of P and K by plants, increased N and K consumption differ 
from one year to the other, while P consumption remains 
relatively constant N consumption, calculated for 100 kg 
grain, presented a considerable increase only at a 100 kg N/ha 
rate P consumption for 100 grains decreases together with 
yield gain Of the total consumption of nutrients, 67 73% in 
the case of N, 64 92% in the case of P, and 19 36%in the case 
of K was represented by incorporation into the grains (CA 
72 99582n) 

433 Nicolae, C 1966 The Effect of Plowing Depth and 
Fertilizingon Yields of Winter Wheat on a Podzohzed Brown 
Soil Probl Agr , No 8, 20 30 (Rom) 

With moderate annual applications of N6 4 P6 4 kg/ha, 
economical returns were obtained with normal plowing depth 
of 18 20 cm, with N9 6 P9 6 , normal tillage was economical 
during the first 2 yr and deep plowing to 30 cm in the third 
year Dung applied alone at 30 tons/ha at the start of the trial 
produced only a small increase in yields (SF 30 1359) 

434 Oproiu, E , Cernescu, L 1970 Effect of Chemical 
Fertihzerson Wheat Quality Probl Agr 22(9) 55 64 (Rom) 
(ICCPT, Fundulea) 

N applied alone, or with P and K increased wheat gluten 
content P fertilizers applied alone decreased the gluten 
concentration (CA 74 52559m) 

435 Segarceanu, 0 ,Toma, I , Chiriac, S , Teaciuc, N 1966 
Some Technical and Economical Aspects of fertilizer 
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Application to 1Wnter Wheat inthe Banat Region Probl Agr, 
Na 7,4 15 (Rom) 

The increase in wheat yields averaged 668 892 kg/ha from 
and 794 1,200 kg from N64P1, 4 , both on a fertileN32P32 

chernozem and on slightly podzolized brown soil (pH 5 84) 
Application of P alone was not effective, and additional Kdid 
not increase yields further Dung gave economic returns in the 
first year of application when given at 20 tons alone or at 10 
tons together with NP (SI 30 615) 

436 Simota, I 1966 Lstabhshment of a Fertilizing System 
for Winter Wheat After Vanot Preceding Crops Grown in 
Calcareous Chestnut Chernozeni in the Dobrogea Probl Agr 
No 7, 16 29 (Roi) 

Applicationq of N did no. significantly increase yields, P 
fertilizers increased yields when wheat was grown after maize 
and bean, and K fertilizers had no effect Dung increased 
yields of wheat after all the preceding crops tested Yields of 
>4 tons/ha are obtained when wleat is grown after pea and 
bean, or grown after wheat and given high doses of N64P64 or 
dung (SF 30 1362) 

437 Sipos, G 1966 Adlustment of Preceding Crop Effects 
on Wnter Wheat by A.&rotechntcal Management Tagungsber, 
Deut Akad Land wirtscliaftswiss Berhn 72 275 80 (Ger) 
(Sta Lxp ,Oradea) 

Trials on meadow chernozem showed that on unmanured 
plots, peas, as compared with maize, increased wheat yields by 
470 kg/ha (22%), on plots receiving 48 kg/ha N and 39 kg/ha P 
the difference fell to about 4% Yields of over 4,000 kg/ha 
were obtained by doubling the NP application (SF 31 2111) 

438 Stratula, V, Pop, L, lonescu, F 1969 New Aspects oj 
t1heat Management on Sloping Ground Situated in the Central 
Zone of Oltenia Probl Agr 11(9) 41 8 (Rom) (Agr Exp 
Sta ,Simnic, Craiova) 

On a brown forest soil of gH 5 3 5 7, 1 5 2%organic matter 
content and a slope of 11 15 ,depth of plowing had no effect 
on wheat yield in a maize pea wheat rotation Best results were 
obtained with N 8 4 P2 4, N64 P4 8 , N 96 P6 4, and N64 P 64 + 20 
tons farmyard manure/ha every second year (SF 33 2344) 

439 Timpeanu, I , Ciorlaus, A , Bredt, H , Margineau, T 
1966 Experiments With Mineral Fertilizers Applied to Wheat 
and Maize in a 7wo Year Rotation An Inst Cercet Cereale 
Plante Teli Fundulea, Inst Cent Cercet Agr, Ser B 
32 39 50 (Rom ) 

Wheat and maize growing in a leached chernozem 
responded to N and P but not to K, optimum fertilizer rates 
were 64 kg/ha each of N and P for winter wheat and 96 kg 
each of N and P for maize Superphosphae gave 50% higher 
yield increases than hyperphosphate did During 4 yr 
treatment, the soil Prose to an extent proportional to the rate 
of Papplied (SF 30 2210) 

440 Timpeanu, I , Bilaus, I , Bucur, C ,Gheorghiu, 0 ,Nagy, 
C 1967 Effect of Nitrogen ana Phosphorus Interaction in 
Wheat and Corti on a Moderately Leached Chernozem of the 
Transylvanian Plain An Inst Cercet Ceicale Plante 
Teti Fundulea, Inst Cent Cercet Agr, Ser B 35 19l 205 
(Rom) 
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An analysis of N and P interaction emphasizes changes in 
the latter according to P supply in the soil An accumulation 
of available P was present after systematic superphosphate 
fertilization After 3 yr the P supoly level changed by 3-4 nig 
P2Os/1 0 0 g soil for 100 kg P2Os applied A N P K ratio of 
1 0 4 0 6 was established for winter wheat At high P storage 
levels, the N utilization coefficient remained high up to the 
100 kg/ha N rate (CA 72 99576p) 

RUSSIA 

441 Abasheeva, N E , Senichkina, M G , Gershevich, E G, 
Khadykova, R M 1967 Use of Tungsten Mclybdenum Wastes 
as Fertilizer for Wheat in the Buryat ASSR Mikroelem Sib, 
No 5, 71 3 (Russ) 

WMo wastes contain other trace elements Mn, Zn, Cu, Co, 
Ni, and V By applying these wastes (100 kg/ha) together with 
regular NPK (60 60 60) fertilizers, wheat yields incjease 
-40% Applying the wastes separately increases yields 32%, 
applying the fertilizer separately increases the wheat yield by 
8% (CA 70 105496q) 

442 Abazyan, S P 1969 Influence of Trace Element 
Fertilizers on the Yield of Winter Wheat in the Artashat, 
Abovyan, and Razdan Regions Izv Sel'skokhoz Nauk 
12(11 12) 59 64 (Arm) 

The seeds were either powdered with fertilizer before 
sowing or the plants were spraycd twice with a solution 
containing 0 03% borax or 0 05% Mn and Zn sulfate during 
the growth of the stem and at the flowering time The 
powdering method increased the yield 3 16% and the spraying 
method i 6 11 9% (CA 73 87037w) 

443 Abutalybov, M G , Samedova, M D 1966 Influence of 
Trace Elements on the Content of the Amino Acids in Leaves 
of Wheat and Beaas Izv Akad Nauk Azerb SSR, Ser Biol 
Nauk, No 2, 16 22 (Russ) 

During shoot growth, the content of total amino acids 
increased after fertilization with Co, Mo, Mn, or B,but during 
reproductive growth no difference in total amino acids content 
was found between control plants and plants grown with 
fertilization In experiments with Mo there was an increase of 
glycine, alanine, aspartic acid, and glutamic acid, whereas in 
experiments with Mn there was an increase of glyciae, alanine, 
and glutamic acid With B fertilization, there was an increase 
of tyrosine and histidine (CA 66 1920g) 

444 Agaev, N A 1968 Effect of the Reaction ofBoron With 
Other Mineral Elements on the Yield of Winter Wheat and 
Corn lzv Akad Nauk Azerb SSR, Ser Biol Nauk, No 6, 
38-43 (Russ) 

In field experiments, the effects of B, Mn, and Cu were 
studied on yields of corn and wheat The trace elements were 
applied in three vays by soaking seeds in trace element 
solutions for 4 or 8 hr, by adding trace dements to the soil, 
and by spraying 0 05 or 0 1%solutions on plant leaves All 
ways of fertilization resulted in increases of corn foliage and 
corn and wheat grain yields Best results were attained by 
spraying the plants with 0 1% MnSO 4, CuSO 4 , or 005% 
HBO 3 solutions (CA 71 29661 t) 



445 Artyukhov, I K, Buryak, I F, Lyutyi, N G 1966 
Comparative Effectiveness of Various Forms of Phosphorus 
FertilizersApplied Under Winter Wheat, Corn, andPeasin the 
Ukrainian Steppe Agrokhimiya, No 8, 28 35 (Russ) 
(All Union Res Inst Corn, Dniepropietrovsk) 

Plot experiments were made on steppe chernozem with 
various P fertilizer treatments (1) double superphosphate 
(47 1% P2 0s), (2) CaHPQ 4 (32 8-406% P2 05), (3) 
defluorinated phosphate rock from apatite concentrates 
(27 7 31 6% P2 05 ), (4) from Kara Tau phosphate rock 
(17 4 21% P2 05 ), (5) ammonium phosphate (53 62 7%P 2 0s, 
12 127% N), (6) phosphate rock meal (19 4 20 7% P2 05 ), 
and (7) phosphate slag (10 9 12 6% P2 05 ) on corn and winter 
wheat of various varieties P nutrition had a favorable effect on 
the resistance of wheat to temperature decreases and 
accelerated its growth In 1958, the sequence of applying 
fertilizers under winter wheat was superphosphate (simple 
and with Mg), then (7), (2), (3), and (6) The first three 
treatments yielded 23 6 24 0 q of straw, and the remaining 
ones, 13 4 19 2 q/ha Treatment (2) gave the greatest grain 
yield (36 4, as compared with 28 8 q/ha for the control) 
These results were obtained during a very favorable farming 
year Treatment (6) was less effective than readily soluble 
fertilizers, and during some years provided only a yield of 0 7 
q of winter wheat grain, as compared with 5 2 6 3 q/ha 
obtained with readily soluble fertilizers Corn reacted 
differently to the various forms of P, depending on the 
method of application Fertilization with (2), (3), (1), or (7) 
(5 kg P 2 05 /ha) increased the grain yield by 3 1-4 5 q/ha (CA 
65 14374c) 

446 Arzybov, N A 1966 Uptake of PhosphoricAcid from 
Different Fertilizersby Young Winter Wheat Seedlings Khum 
Sel' Khoz 4(3) 185 87 (Russ) 

Winter wheat grown in sand culture in vegetative pots (3 kg 
of sand) was fertilized using different phosphate fertilizers 
having equal amounts of P2 05 Plants were harvested 15 days 
after emergence Plots were newly sown with selected 
first class seeds, this procedure being repeated four times with 
all vegetative pots In this short time the plants were able to 
absorb only soluble P2 05 from the fertilizers The following 
combinations were tested (1) without Prianishnikoff's 
nutritive mixture (PM), (2) PM without dicalcium phosphate, 
(3) PM with dicalcium phosphate, (4) PM with monocalcium 
phosphate, (5) PM with tricalcium phosphate, (6) PM with 
fluorine free phosphate, (7) PM with Ca metaphosphate, (8) 
PM with K metaphosphate, (9) PM with phosphate slag, and 
(10) PM with phosphate flour The weights of plant dry 
matter, P205 contents in plants, P2 0s removed from soil, and 
resulting pE, soil were determined The availability of P206 
to young seedlings was highest with 3, thereafter followed 6, 
8, 4, 9, 5, 7, and 10 The highest neutralizing effects were 
produced with 9 and 6 Na neutralizing effects were found 
with 7 and 8 (CA 65 4596a) 

447 Asmaeva, A P , Aslanyan, V E, Astvatsatryan, B N, 
Avundzhyan, E S 1966 Effect of the Extended Use of 
Fertilizers on the Biochemical Composition of Winter Wheat 
Seeds Sb Nauch Tr , Nauch Issled Inst Zemled, Arm SSR, 
pp 225 32 (Russ) 

Winter wheat was treated with N, P, K, and/or manure at 

various levels and combinations Sugar, N, protein free N in 
flour extracts, protein, starch, and moisture were determined 
NPK plus manure resulted in an increased grain protein 
content N induced protein accumulation, during the first 
experimental years, but protein decreased later Protein 
content was adversely influenced by P NPK contributed to 
sucrose accumulation in seeds and stimulated starch synthesis, 
mainly due to the K Ash content decreased as a consequence 
of N doses, but remained constant when N was omitted (CA 
68 680620 

408 Avdonin, N S, Lakalina, 0 1 1969 Effect of the 
Propertiesof Sod Podzol Soils and Long Term Application of 
Mineral Fertilizers on the Quality of Winter Wheat Grain 
Agroklumiya, No 2, 36-45 (Russ ) (Moskow Gos Univ) 

While a single application of ammonium N to winter wheat 
improved the yields ofgrain and increased the protein content, 
longterm application of these N fertilizers either alone or 
especially in mixtures with KCI significantly worsened the 
properties of acid heavy loamy sod podzol soils and decreased 
grain yields and quality to levels below those in nonfertilized 
controls Liming these soils did not increase the proteins in the 
grain but significantly increased yields, percentage of starch, 
and the albumin/globulin ratio, and improved gluten quality 
(CA 71 2587m) 

449 Avundzhyan, E S , Asmaeva, A P 1968 Amino Acid 
Composition of Protein Fractions of Wheat Grain During 
Prolonged Use of Fertilizers Sel' Khoz Biol 3 437 39 
(Russ) (Nauchno Issled Inst Zeml MSKh Arm SSR, 
Fchmiadzin) 

Annual application of various combinations of mineral N, 
P, and K, dung, or dung + mineral fertilizers for 10 yr did not 
affect the qualitative and quantitative amino acid composition 
of the fundamental protein fractions (SF 31 4466) 

450 Avundzhyan, E S , Asmaeva, A P , Gukasyan, L L 
1966 Amino Acids of Wheat Gain and Endosperm in 
Long Term Fertilization DokI Akad Nauk Arm SSR 
43(3) 154 59 (Russ ) 

The results of experiments conducted in the Armenian 
S S R in long term fertilization showed that the qualitative 
composition of amino acids was the same in the wheat grain, 
but the level was several times greater in embryo than in 
endosperm This difference was due to higher contents of 
starch and other nutrients in the latter The contents of 
different amino acids differed more sharply quantitative in 
endosperm than in embryo as a result of long term 
fertilization The quantitative contents of different amino 
acids fluctuated, depending on the fertilizer regime and on the 
meteorological conditions In long term fertilization there was 
a greater accumulation of useful amino acids in endosperm 
under favorable meteorological conditions (CA 66 94308u) 

451 Badalyan, V S , Grigoryan, A M 1967 The Effect of 
Fertilizerson Some Anatomical and PhysiologicalFeaturesof 
Winter Wheat Biol Zh Armenii 20(6) 80 8 (Arm) 

Presowing application of NP fertilizers to wintei wheat 
decreased the amount of total water in plants, reduced their 
water retaining capacity and intensity of transpiration, and 
reduced the number of stomata per unit leaf surface area 
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Presowing application of PK produced the opposite results, 
spring dressing with N did not change the PK effect (FA 
11394) 

452 Belonozhko, M A, Alimov, D M 1969 Efficiency of 
Trace Elements During Growth of Winter Wheat Nauk Pr, 
Ukr Akad Sil's'kogospod Nauk 7 53 6 (Ukr) 

Winter wheat was grown in chernozem soil with the 
following properties humus 4 5 5 5%, total N 0 22 0 27%, 
available forms of P and K 7 5 8 5 and 5 5 7 5 mg/100 g soil 
respLLtively, degree of saturation with alkali 85 90%, and pH 
7 3 7 4 The soil was fertilized with NH 4 NO3 , granulated 
superphosphate, 40% KCI, MnSO 4 , and borax The application 
of Mn and B in conjunction with the mineral fertilizers 
increased the crop by 2 2 and 3 3 cwt/ha, respectively 
Spraying of the plants with Mn and/or B salt solutions 
increased the content of ascorbic acid in the plant leaves, and 
increased the final yield of grain by 3 0-4 6 cwt/ha (CA 
73 13619r) 

453 Belonozhko, M A, Gorov, V G 1969 Effect of the 
Form of Nitrogen Fertilizeron the Quality and Quantity of 
Winter Wheat Nauk Pr, Ukr Akad Sil's'kogospod Nauk 
7 46 9 (Ukr) 

Winter wheat was grown in chemozem soil of low humus 
content (4 38 4 53%), total N 0 19 0 27%, and available P and 
K 7 5 8 5 and 5 575 mg/100 g soil, respectively 
Additionally, the soil was fertilized with separate or combinel 
NPK fertilizers in the form NH4 NO3 , (NH 4 )2SO 4 , KNO 3 , 
NaN0 3 , urea, and granulated superphospate The most 
effective was fertilization with (NH 4)2 SO 4 , which increased 
the crop by 6 2 cwt/ha The N fertilizers considerably 
increased the chlorophyll content in the plants during all 
phases of their growth and development The bread baking 
properties of the flour from the cropped grains also improved 
considerably (CA 73 13618q) 

454 Berlyand Kozhevnikov, V M, Peisakhov, U I, 
Surganova, L D 1968 Effect of Fertilizers on Growth and 
Yield of Winter Wheat cv Bezostaia I Under Different 
!mgationRegimes Agrokhimiya, No 4, 151 55 (Russ) (Vses 
Inst Udobr Agropoch , Muscow) 

In trials in Dagestan, grain yields depended as much on the 
fertilizer rate as upon the soil moisture content, highest yields 
56 2 likg/ha, were obtained from applying 120 kg each of N 
and P/ha and by maintaining soil moisture content at 80% of 
field capaLity Any further increase in fertilizer rate increased 
lodging and decreased yields Root anchorage forces decreased 
with increase in fertilizer rate and in soil moisture content 
fromn 60 to 80% Increase in soil moisture content did not 
increase yields on the unfertilized plots (FCA 21 2308) 

455 Bezuglaya, Y M 1968 Effect ofForms of Phosphorus 
Fertilizers in a Long Term Experiment Agrokhimiya, No 8, 
50 8 (Russ ) (Ramensk Agroklim Opyt Sta NIUIF) 

The effectiveness of basal applications of eight P fertilizers 
to winter wheat and potatoes receiving NK and grown in a 
five course rotation was studed on derno podzolic soil with 
and without liming and with and without application of 
gianular superphosphate in the rows For wheat on acid soil, 
15 kg/ha P2 0 5 as granular superphosphate + 45 kg of basal 
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P20s applied in autump was better than 60 kg P205 as basal 
fertilizer In the combined treatment, the different forms of 
basal P were equally effective The superiority of the 
combined treatment over basal application alone was greater 
on unhmed than on limed soil For late potatoes, 20 kg P2 0 5 

in the row + 70 kg P2 05 applied basally in spring was not 
better than 90 kg P205 applied basally On average, for the 
rotation as a whole, combined application was better than 
basal application alone, but this superiority was less with 
water soluble basal P than with citric acid soluble basal P or 
particularly with phosphorite Utilization of broadcast P was 
not increased by combined application (SF 32 638) 

456 Bogdan, I K , Korchemaya, M G 1968 Effect ofSpray 
Nutrition of Trace Elements on the Photosynthetic 
Productivity and Crop of Winter Wheat Nauk Pr , Ukr Akad 
Sd's'kogospod Nauk 8 28 30 (Ukr) (Ukr Sd's'kogospod 
Akad , Kiev) 

Winter wheat plants was sprayed inApril witn CuSO4 , 
borax, or ZnSO4 solutions Total plant solids correlated with 
the assimilation area, and was highest after spraying with 
ZnSQ 4 The photosynthetic productivity correlated with the 
assimilation area and the organic compounds formed, its value 
was 8 18 9 g/m 2 /day at the end of June after spraying with 
the trace elements Spraying did not affect the respiratory 
intensity in regard to CO2 High 0 assimilation, and low 
respiration coeffi.ients were observed after -nraying plants 
with CuSO,1 and ZnSO 4 , while spraying with borax ha& the 
opposite effect Spraying with CuSO4 increased the content of 
chlorophyll a and decreased that of chlorophyll b in the 
plants No significant effect on the final grain crop was 
observed (CA 73 44373k) 

457 Boronina, 1 I 1970 Effect of Forms of Phosphorus 
Fertihzers and Nutrition Levels on the Metabohsm of 
PhosphorusCompounds in Plants Agrokhlimiya, No 7, 38 41 
(Russ) 

Field experiments were carried out with ammophos and 
superphosphate as alternative P fertilizers for winter wheat and 
sugar beet for 3 yr The nutrient content of the soils tested 
was adjusted to three different levels (low, medium, and high) 
by applying varying amounts of fertilizers The following 
i )rms of P were determined in selected plant parts taken at 
different growth stages phosphatides, inorganic P, organic 
acid soluble P, nucleoproteins, and total P Application of 
ammophos on soils at medium and low nutrient levels resulted 
in accumulation of nucleoprotems inwheat at the tillering 
stagi., wlule superphosphate brought about an increase in 
organic acid soluble P With sugar beet no similar phenomena 
were observed The degree of conversion of inorganic 
phosphates to organic forms was higher on soils with a 
relatively low nutrient level (CA 74 12189j) 

458 Brushkivs'ka, N A ,Kalinichenko, V 0 ,Navol's'ka, I I 
1967 Quality of Winer Wheat Grain Depending on 
Conditions of Nitrate Nutrition Visn Sil's'kogospod NauKl 
10(4) 27 31 (Ukr) 

The effect of N fertilizers on the yield of winter wheat and 
its content of protein, gluten, and hyaloid grain was studied 
under field conditions at the Chortoniyskiy Experimental 
Station (Ukraine) The field was divided into sections to which 



the basic mineral fertilizers coilsistmg of NH4NO3 (N 34%), 
superphosphate (P2Os 20%), and a K salt (K20 40%) were 
added at different times The grain harvested from each of the 
sections wag separately studied N20 and N 60 kg/ha added to 
the soil at cultivation time on a background of P 40 and K40 
kg/ha increase the yield and improve the quality of the gram, 
addition of N 20 to P 40 K 40 kg/ha during the spring season 
increased the wheat protein content by 0 59 and gluten by 
1 8%, the quality indices of the grain were further improved 
by supplementing P 40 K 40 N 20 with additional N20 kg/ha 
during the spnng season, P 40 K40 N 20 applied at the time 
of soil cultivation + N20 during the spnng season + additional 
N 20 kg/ha during ear formation increased the wheat content 
of proteins by 198, gluten by 8 42, and the quantity of 
hyaloid grains by 26% NaNO 3 added to the basic mineral 
fertilizers produced best results in dry years, in years with 
adequate precipitation, NH4 NO3 and NaNO 3 were of equal 
value (CA 67 53144q) 

459 Bugakov, P S, Lubite, Y I 1968 Effect of Mineral 
Fertilizerson the Nitrogen Status of the Leached Chernozem 
oj Krasnoyarsk ForestSteppe and on Wheat Yield 
Agrokhimiya, No 6, 19 25 (Russ) 

460 Bulatkin, G A 1969 Nutrient Content of Leached 
Chernozens of the Tambov Region and Effect of Mineral 
Fertihzers on Yield and Quality of Winter Wheat 
Agrokhimiya, No, 11, 100 6 (Russ) (Tambov Zonal' 
Agrokhlmlab ) 

The percentage protein content of the grain was increased 
by P, but decreased by high rates of K (SF 33 3167) 

461 Buzinov, P A ,Agarkova, N T 1968 Effect ofNitrogen 
Fertilizers on Grain Quality of Winter Wheat Vestn 
Sel'skokhoz Nauki (Moscow), No 3, 99 101 (Russ) (Vses 
Inst Maslich Kul'tur) 

On leached thick heavy loamy chernozems, low in humus, 
topdressing with N increased 1,000 grain weight, the crude 
gluten content, the protein content, and the vitreousness of 
the grain (NH4)2S0 4 was more effective than NH4 NO3 as an 
autumn topdressing, but NH4NO3 was better as a spring 
topdressing (SF 31 3648) 

462 Chesalin, G A , Shirshikov, A P 1969 Combined 
Application of 2,4 D and Ammonium Sulfate to Winter 
Cereals Vestn Sel'skokhoz Naukt, (Moocow), No 4, 42 6 
(Russ) (Vses Inst Udobr Agropochv, Moscow) 

In a farm trial in Moscow province, winter wheat plots 
containing 684 weed plants/m 2 (95% being Matricana 
inodora) weie treated in spring with granular 2,4 Dbutyl ester 
and ammonium nitrate Ammonium nitrate at 200 kg/ha 
increased grain yields from 17 2 hkg/ha in the control plots to 
18 8 hkg 2,4-D at 1 2 kg/ha reduced the fresh weight of weeds 

g/m 2 i the control plots to 84 gand increased grainafrom 833 g/ Comined plcato of bothmresed
yields to 20 9 hkg/ha Combined applicatons of both resulted 
in grain yields of 25 2 hkg/ha, simlar, but slghtly lower, yield 
increases were obtained in a trial on another farm In both 
trials, 2,4 D amine applied alone was less effective than 2,4 D 
butyl ester in controlling weeds and wheat yields were 
increased by 1 2 hkg grain/ha (FCA 23 29) 

463 Chesalin, G A , Terent'eva, M I , Gorbunova, S P, 
Ahev, A M 1968 Application of Granular 2,4 D Ester in 
Combination With Ammonium Nitrate to Winter Wheat as a 
Topdressing in Spnng Khim Sel' Khkiz 6(8) 37 40 (Russ) 
(Vses Inst Udob Agropoch , Moscow) 

In field trials with winter wheat grown oji different soils in 
the USSR, 0 9 kg granules of 2,4 D butyl ester + 2 hkg 
ammonium nitrate/ha applied from the air in spring gave 
excellent weed control, particularly of annuals, and hIgher 
grain yield increases (7 3 8 5 hkg/ha) than when either was 
applied alone (2 6 4 6 hkg/ha) (FCA 22 38) 

464 Darkanbaev, T B ,Zairov, S Z 19/0 Effect ofNitrogen 
Fertilizers on the Protein Content and Baking Qualities of 
Wheat Grain Sel' Khoz Biol 5(3) 331 36 (Rus ) (Kaz Gos 
Univ im Kirova, Alma Ata) 

For optimum conditions of N fertilization of wheat in 
southern Kazakhstan, the btt results were obtained with 
preemergent application of 45 Kg/ha urea (following previous 
applications of P45 K30 ) followed by spraying with 0 05% 
CuSO 4 (600 1/ha) at the tillering stage This treatment 
increased the yields of grain from 20 2 to 31 6 q/ha, the 
content of total protein from 12 0 to 16 2%, and the content 
of gluten in total proteins from 20 1 to 37 98% The grain also 
had significantly better baking qualities due to the higher 
content of gluten and its better physicochemical properties 
(CA 74 22229m) 

465 Davidovskii, G M 1968 Sowing Rates for Cereals 
Vestn Sel'skokhoz Nauki, (Moscow), No 4, 18 25 (Russ) 
(Lenkoran Selek Stan , Azerbaidzhan) 

In field trials in southeast Caucasus, yields of spring wheat 
(a) cv Norkondik and winter wheat, (b) cv Novoukrainka 83, 
and (c) Bezostaia 1 were studied in Lrops sown at 2 5 15 
million seeds/ha, unfertilized or given N, P205 , and K20 each 
at 60 or 150 kg/ha The maximum yields obtained were 27 6 
hkg grain/ha for (a), 33 9 likg for (b), and 44 3 hkg for (c) 
High sowing rates considerably inLreased grain yields without 
fertilizers, whereas only slight yield increases were obtained 
with fertilizers When the amount of seed used for sowing was 
taken into account, grain production in fertilized crots was 
about equal for all sowing rates except in (c) which responded 
to fertilizers and sowing rates better than the other two cv 
Irrigation [applied to (a)] only increased the yields of grain 
when fertilizers were applied (FCA 21 2302) 

466 Demidyuk, M G, Stetsko, L 1 1966 Yield and Gram 
Quality of Winter Wheat Witth Regard to V-riotis Alethods of 
FertihzerApphcation Agrokhtmiya, No 6, 3943 (Russ) 

Increase of the effectiveness of mineral fertilizers applied 
scattered (at random) and in the rows was experimentally 
tested in the conditions prevailing in the western regions of the 
Ukraine, cha) acterized by an increased and stable moisture 
level The experiment was carried out in 1963 65 on winter 
wheat on a soddy podzolic, surface gleyed soil Mineral
fertilizers (NH4 NO3 and K superphosphate) were applied a 
random (scattered) under the first cultivation which was 
carried out every year after the August plowing to the depth 
of 20 22 cm The appearance of shoots was noted on the 12th 
day after planting, with a variation of 1 2 days, depending on 
the fertilizer application method Where fertilizer was applied 
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in the rows, 'he shoots appeared 12 days later, but later on, 
no dirferen.es in th. development stages of the plants were 
observed The fertiiizatkon conducted in the fall and the spring 
showed an increasej winter hardness of the plants The highest 
effectiveness of mineral fertilizer and the best econonucal 
return on a fertilizer unit v as obtained when the fertilizer was 
applied in a small quantity in the rows daring the planting ii 
single application of fertilizer (at random under cultivation) in 
all tested dosages (N4 0 P4o K 40 , NsoPso K50, 
N60 P60 K6o) was not in any wa inferior to twofold 
application (at random under cultivation and in the rows of 
planting) The application method of fertilizer did not show 
any substantial effect on the quality of the winter wheat with 
respect to gluten, crude protein, albumen and starch Incease 
in fertilizer application decieased the quantity of starch and 
increased the quantity of protein and albumen (CA 
65 11283c) 

467 Didychenko, A P 1968 Effect ofFertilizersApplied in 
the Row and as a Topdressingon Yield andProtein Content of 
Grain of Winter Wheat in the Wooded Steppe of the Ukrainian 
SSR Agrokhimiya, No 7, 27 39 (Russ) (Ukrain 
Nauchno Issled Inst Zeml Kiev) 

NPK applied in the row without basal fertilizing after peas 
for seed or maize for silage i creased wheat yield, but was less 
effective with basal fertilizing and even decreased yield when it 
supplied high rates of N under dry conditions Autumn 
topdressing with N was ineffective Spring topdressing with or 
without basal fertilizing with PK increased yield on the right 
bank of the steppe and in the northeast of the left bank, but 
not in the central Dnieper Supplementary topdressing at 
earing increased the protein content of the grain (FCA 
21 710) 

468 Dmitrenko, P A 1968 7Dme Periods for Applying 
Nitrogen Fertih.ersand the Grain Quality of Winter Filheat 
Agrokhlmiya, No 3, 3 13 (Russ) (Ukrainian Sci Res Inst 
Agr , Kiev) 

N fertilizers increased the protein and gluten content in the 
kernel and had positive effects op characterizing kernel quality 
of wheat The influence of N fertilizers depends upon their 
application time The protein and gluten content of the kernel 
increased in proportion to the increase in the N rate up to 60 
kg/ha under sufficient moisture conditions The application of 
N fertilizer as a spring topdressing provided a higher yield 
increase and a larger increase of grain quality The topdressing 
of wheat with N fertilizers in the heading period increases the 
content of the protein in the kernel by 0 3 0 6%and increasea 
gluten by 3 0 3 5%, not increasing the yield of kernels 
substantially The degree of influence summer toodressing has 
on these indicators depends upon the moisture conditions in 
the vegetative stage (FA 1 880) 

469 Dorokhov B L , Baranina, I I , Makharmets, S N 
1966 Vanation of the Photosynthetic Intensity of Winter 
Wheat With Mineral Nutrition Agrokhimiya, No 8, 109 16 
(Russ) 

Photosynthesis was studied during the fall and winter 
months in Moldavia, where the fall i' comparatively warm, the 
winter sets in gradually, and the wheat is not always covered 
with snow The wheat was grown in sand cultures in open 
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containers The nutritional variants of the experiment were (1) 
control IN, 22, 1K, (2) 2N, IP, 1K, (3) IN, 2P, IK,(4) 2N, 
2P, IK, and (5) 2N, 2P, 2K The greatest increase in dry 
matter occurred in Noember and December The chlorophyll 
content of the leaves reached a maximum in November and 
early December, the highest chlorophyll contents were 
obtained with (4) and (5) The secoiid peak of chlorophyll 
formation was in May, but it was not as high as the November 
maximum The intensity of photosynthesis decreased as the 
gro,,th season progressed, however, in the variants where 
larger amounts of N and P were used, tlus decrease was slower 
The intensity of CO2 absorption and respiration was measured 
by covering the wheat plants with transparent plastic At low 
positive temperatuies the CO2 exchange was above the 
compensation point, resulting in productive synthesis At 
negative temperatures the level was below the compensation 
point, resulting in loss of C02 , particularly during high light 
intensities More P in the soil resulted in a more favorable CO2 
balance (CA 65 17647b) 

470 Durynina, E P 1970 Effect ofNutrient Conditions on 
the Quality of the Grain of Spring Wheat Vest Mosk Univ 
Biol Pochvoved , No 6, 101 6 (Russ) 

In a 2 yr pot experiment with derno podzolic soil of pH 
4 8, the percentage contents of protein and gluten in the grain 
were greatest when only N was applied, but P and lime 
increased grain yield Grain and protein yields were highest 
with NPK (SF 33 3169) 

471 Evgrafova, N P, Yarkova, P F 1970 Phosphorus 
Compourds in he Germ and Endosperm of Spring Wheat 
Grain at Various Levels of Nutrition Agrokhimiya, No 7, 
42 9 (Russ) (Ural Nauch Issled Inst Sel Khoz , Sverdlovsk) 

Pot experiments were carried out with wheat on 
sod podzolic clay and dark gray loamy soais N, P, and K were 
applied in quantities up to 0 1 g/kg or soil The concentration 
of all P fractions (protein, nucleic acid, phosphatide, 
acid soluble, and total) in germ was greater than in endosperm 
When N content mcreped, the conceintration of total P 
decreased The ratios oetween different forms of P in the germ 
were not dependent on the P/N ratio in fertilizers, whereas the 
content of acid soluble P in the endosperm was dependent on 
this ratio The best P/N ratio for sod podzolic clay soil is 
13 1, whereas for dark gray loamy soils it is 0 33 1 1 (CA 
73 97954g)
 

472 Fedorova, N A , Lysenko, N V 1968 Effect of 
Nitrogen Fertilizationon the Nitrogen Fractionsof Leaves of 
Winter Wheat in Connection With Its Frnst Resistance Rost 
Ustoichivost Rast, Akad Nauk Ukr SSR, No 4, 189 95 
(Russ ) (Ukr Nauch Issled Inst Zemled) 

The N content (20 90 kg/ha) in the tertilizer (40 kg/ha 
P2 0 5 and K20) markedly influenced the composition of N 
fractions in the leaves, the crop yield, and the cold resistance 
of winter wheat Increasing arounts of N enhanced the yield, 
but decreased the water soluble protein fraction and thereby 
the cold resistance (CA 69 95521g) 

473 Fedorova, N A , Lysenko, N V 1967 Some Featuresof 
Nitrogen and CarbohydrateMetabolism, FrostResiance,and 
Productivity of Winter Wheat Versus Nitrogen Fertilization 

http:dirferen.es


Rost Ustoichivost Rast , Akad Nalk Ukr SSR, No 3,177 87 
(Russ) 

Catalase activity, mono and disaccharides, and total and 
protein N were determined in the leaves of a winter wheat 
grown in 2 yr experiments on 100 m2 plots of the semipodzol 
and grassy podzol soil of the Kiev region, with additions of 20, 
40, 60, or 90 1g/ha doses of N a NH4N0 3 , and 40 kg/ha 
doses of both P2O5 and K20 as superphosphate and K salt !n 
allexperiments A significant stimulating effect of N fertlizers 
on all these characteristics as well as on the development and 
weight of the overground parts and on crop yields was 
obtained when the moisture content of the soil was adequate 
The N at 40 kg/ha was considered optimum since higher doses 
reduced frost resistance (FA 1 447) 

474 Filip'ev, I D 1967 Effect of Nitrogen on Yield and 
Grainqrahtyof Maternal Plants of Winter Wheat andon Their 
Progeny Agrokhlmiya, No 9, 22 7 (Russ ) (Izmail Opyt ,ta 
Vses Nauchno Issled Kukuruzy) 

On south Ukrainian chernozem, topdressing the matern.l 
plants with N may decrease the yield and quality of the gran, 
produced by their progeny (SF 31 545) 

475 Filip'ev, I D ,Zhemela, G P , Mel'nichenko, V F 1970 
Effect of Fertilizerson Yield and Quality of Winter Wheat 
Agroklumiya, No 1, 39-43 (Russ) (Izmail Opyt Sta, Vses 
Nauchno Issled Inst Kukuruzy, Mtmapol'e, Ode.s Obl ) 

In a 2 yr experiment on heavy loamy ordinary chemozem, 
P and PK decreased the contents of protein and crude gluten 
in the grain and decreased loaf volume A high rate of N 
increased the protein and gluten contents NP increased grain 
yield (SF 33 3170) 

476 Filonov, V B 1968 The Effect of FertilizerNP on the 
Crop Structure of Some Wheat Cultivars Vest Sel' Khoz 
Nauki, Alma Ata, No 10, 31 5 (Russ ) (Kazakh Sel'skokhoz 
Inst , Alma Ata) 

In trials in Kazakhstan, winter wheat yield responses to 
fertilizer NP (30 kg N + 40 kg P2 0s/ha) vaned from 32 to 
82% depending on cv and those of spring wheat from 22 to 
27% Yield increases per ha were positively correlated with 
grain weight per ear and with the number of grains per ear 
(FCA 22 1625) 

477 Ganyushina, E V 1969 Effect of Fertilizers on the 
PeroxidaseActiwty of the Winter Wheat at Low Temperatures 
Vest Mosk Univ, Biol, Pochvoved 24(1) 924 (Russ) 
(Mosk Gos Univ, Moscow) 

Peroxidase activity of wheat, regulating the optimum redox 
level of plant processes in winter, was studied with soil samples 
supplemented with four types of fertilizers N, N + P, N -IP + 
K, and N + P + K + Ca2 CO3 The peroxidase activity was 
determined in the tiller nodes of winter wheat, before and 
after freezing the plants at 100, 200, 220, and 250 At the 
temperatures indicated, peroxidase activity was heightened 
during the whole investigation period Addition of N fertilizer 
considerably enhances activity, the effect decreasing in the 
order given (CA 71 21289g) 

478 Ganyushina, E V 1967 Effects of Soil and Fertilizers 
on the Utilization of N and Sugars by Wheat Plants Dunng 

Wintering Vest Mosk Univ Biol Pochvoved No 4, 105 8 
(Russ) 

On soil (a) fertilized with NPK or NPKCa all winter wheat 
plants in the trial survived the winter, 80 90%of plants grown 
(b) without P fertilizer survived, and (c) when liable Al was 
added to the substrate, plant survival was 27% Sugar content 
in tillering nodes in autumn was higher under (b) or (c) than 
under (a) but was less efficiently used by the plants during the 
winter (FCA 22 1636) 

479 Glukhovsku, A B , Belous, L G , Kononov, N P 1968 
Effect of Fertilizers or the Quality of Winter Wheat Grain 
Agroklumiya, No 9, 3947 (Russ) (Sel'skokhoz Inst, 
Krasnodar) 

In a field trial on leached chernozem in northwest 
Caucasus, highest yields and best quality grain were obtained 
by the application of 60 kr N, 60 kg ?2 OS, and 45 kg K20/ha 
+ two dressings each of 30 kg N/ha the first in spring and the 
second at the early flowering stage fhis treatment resulted in 
a mean yield of 40 7 hkg gram/ha during 2 yr compared with 
29 6 hkg for the unfertilized control, respective ields of crude 
protein were 5 7 and 3 7 hkg The content of gluten in the 
grain was increased from 23 7 to 28 3%(FCA 22 842j 

480 Glukhovskii, A B, Polyakova, G D 1968 Effect of 
Fertilizers on Winter Wheat Yield and Uptake of Mineral 
Nutrients on Leached Cnernozem in Krasnodar Pro,?,ice 
Agrokhimiya, No 11, 26 33 (Russ) (Kuban Sel'skokhoz 
Inst , Krasnodar) 

Winter wheat received different combinations of 90 kg N, 
60 kg P2 0s, and 60 kg K2 0/ha, the P2 Os, K2 0, and 50% of 
the N was incorporated into the soil with plowing in autumn 
and remainder of the N with the presowing cultivations The 
order of effectiveness of the fertilizers in increasing uptake and 
contents of various nutrients in different plant parts at the 
differcnt growth stages, grain yields, and grain protein content 
was NPK, NP > NK > PK (FCA 22 847) 

481 Glukhovskii, A B , Polyakova, G D 1969 Quality of 
Winter Wheat Protein and Its Accumulation in Relation to 
Mineral Fertilizers Agrokhimiya, No 6, 15 22 (Russ) 
(Kuban Sel'skokhoz Inst , Krasnodar) 

In field and greenhouse trials the dynamics were studied of 
the fractional composition of protein in ielation to plant 
growth and the effect of N, P, and K on its accumulation In 
the younger plants albumins prevailed, presenting 70 78%of 
all N compounds, duclining to 13 34% with ripening of the 
grain The globulin fraction (7 10%) was the most stable one 
Gliadin content rose tram traces in young plants to 4 6% 
during grain formation Glutelin increased from an initial 6 to 
25% during the ripening stage N fertilization promoted higher 
yields, and increased piotem in the grains, especially ghadin 
and glutelin P fertilization increased yields but lowered the 
protein content For I fertilization no definite relation was 
established (CA 71 69750c) 

482 Glyan'ko, A K, Kamenkova, L D 1966 Phosphorus 
Metabolism in Wheat During Ammonia and Nitrate 
Fertilization Under Low Soil Temperature Conditions 
Ustoich Rast Nizk Polozhitel'nym Temp Zamorozkam Puti 
Ee Povysh, Mater Simp, pp 166 71 (Russ) (Sib Inst 
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Fiziol Biokhim Rast, Irkutsk) 
Low temperatures in the root zone inhibited the 

metabolism of P compounds in wheat the contents of total, 
organic, and inorganic acid soluble phosphates decreased in 
roots and leaves Unlike nitrates, NIH3 containing fertilizers 
caused a marked absorption of P and its accumulation in 
leaves Beth roots and leaves of wheat giown at 5 60 contained 
a great concentration of organic acid soluble phosphates (CA 
74 12246a) 

483 Golovatyi, V G 1967 The Effect of Root Temperature 
on the Uptake of Different Fonns of N by Wheat Plants Izv 
Akad NauL Kazakh SSR, Ser Blol , No 5, 38 41 (Russ) 

The uptake of ammonium N by wheat plants was greater at 
150 C than at 300 n solution cuiture, whereas the reverse was 
observed for nitrate N The proportion of ammonium N in 
relAtion to the total amount of N absorbed by the plant 
decrtased with plant age (FA 1 1481) 

484 Gorodni, N M, Peterfalvi, A 1969 Effe't of the 
Systematic Application of Mineral Fertilizers to Dark Gray 
Podzol Soils on Trace Element Levels in the Soils and Plants 
Mikroelem Sel KhoL Med, No 5, 120 24 (Russ) (Ukr 
Sel'skokhoz Akad , Kiev) 

Systematic application of mineral fertilizer for several years 
plus crop rotation on dark gray podzolized soil ircreased total 
and available Mn and Cu Application of doublr fcrtilizer doses 
after liming increased the total Mo, content, while that of 
available B decreased After mineral fertilization, the Mn and 
Mo contents in the straw werr higher The Mn and Mo content 
in winter wheat grains increased aftc, double mineral fertilizer 
dosa'es, but decreased after fertilization with lime (CA 
73 44371h) 

485 Gurevich, S M, Boroni, N K 1969 Effect of Forms 
of Phosphorus and Nitrogen Fertilizerson Yield and Quality 
of Winter Wheat Grain on Thick Chernozem Supplying 
Different Amounts of loisture Agrokhimiya, No 5, 3 8 
(Russ ) (Grakov Opyt Pole NIUIF, Kharkov Obi ) 

In 2 yr experiments in the Grakov region, basal application 
of P and particularly of aramophos greatly increased grain 
yield from wheat grown with and without irrigation on the 
upturned furrow slice after lucerne, but N had little effect 
Only N increased the percentage contents of protein and 
gluten NPK increased the effectiveness of irrigation 15 2 0 
times (SF 32 3980) 

486 Gurevich, S M , Boromna, 1 1 1968 Effect of Level of 
Nutrition on Uptake of Nutrients by Winter Wheat Plantsand 
Nutrient Removal by the Crop Agroklimiya, No 8, 40 3 
(Russ ) (Grakov Opyt Pole NIUIF, Kharkov Obi ) 

In 1962 66, NK increased aie percentage N and K contents 
of the dry matter of plants on thick chernozem only sligbtly 
P, particularly at high rates, increased the P content of the 

plants, but not in proportion to the amount of P applied '1he 
paerageutamountsprfpNrand t20heremovedoanPuappyeby th 

harvest were 100 117 and 20 22 kg/ha respectively P removal 
was greatest when Ca or NI-I4 monophosphate was applied, less 
with CaHPO4 or basic slag, and least with phosphorite The 
fertilizers had little effect on yield (SF 32 3(05) 
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487 Gusemov, A A 1969 Effect of 1v Fertilizationon Yield 
of Winter Wheat in the Azerbaidzhan SSR Khim Sel' Khoz 
7(2) 70 (Russ) 

In trials with winter wheat cv Bezostaia 1 on meadow soil 
during 2 yr, incorporating 30 kg eath of P2 05 and K20/ha 
with autumn plowing and topdressing with 60 kg N/ha at the 
tillering stage in spring, increased grain yields to 25 4 30 8 
hkg/ha aid 1,000 grain weight to 40 151 5 g, compared with 
19 7 21 7 hkg and 33 5 46 g, espectively, for unfertilized 
controls, N applied at lower rates was less effective (FCA 
22 2441) 

488 Gvozdenko, D V 1969 Fertilization of Winter Wheat 
Cv Bezostaia 1 in the KarabakhSteppe Zone ofAzerbaidzhan 
SSR Khim Sel' Khoz 7(2) 27 8 (Russ) 

In trials with winter wheat cv Bezostaia I on chestnut soil 
during 4 yr, incorporation of 60 kg N + 60 kg P2 0 5 /ha with 
presowing cultivation increased average grain yields by 9 7 hkg 
(32 1%increase)/ha, compared with an increase of 12 6 hkg 
(41 7%) where 30 kg N + 60 kg P2O 5/ha was incorporated 
before sowiig and 30 kg N/ha was applied as a topdressing 
(FCA 22 2433) 

489 loselev, L G 1967 Effeci of N Fertilizers on The 
Quality of Grain of Winter Wheat PPG186 Agrokhimiya, No 
7, 8 11 (Russ) (N I Inst Sel' Khoz Tsentral' Ralon 
Nechernozem Polocy, Moscow) 

In field trials during 3 yr with winter wheat cv PPG 186, N, 
P, and K were given at various rates and times Maximum grain 
yields resulted from 80 kg N/ha, but the increases here 
inconsistent, the grain yields increased by 8 10 hkg/ha in 1 yr 
and by 2 2 2 9 hkg/ha in another The content of protein in 
grain and of gluten in flour was highest when the increases in 
grain yields were lowest The quality of graii decreased when 
N and P were applied alone (FCA 21 19) 

490 Ivanov, P K, Gruzneva, N I 1968 Effect of Previous 
Crops and of Fertilizerson Yield, Gram Quality, and Baking 
Quality ofSpring Wheat Dok Vses Akad Sel' Khoz Nauk, 
No 11, 8 10 (Russ ) (Saratov Sel Khoz Inst ) 

Wheat with and without autumn application of NPK was 
grown aftei wheat, peas, maize, or millet Wheat as the 
previous crop decreased yield and impaired grain quality and 
baking quality Quality was affected more by NPK than by the 
previous crop (SF 32 3172) 

491 Kalmykov, A G, Nedbailo, E P 1965 Effect of 
Fertilizeron the Yields in Corn-Winter Wheat CropRotation 
Soy Sod Sci , pp 681 85 (Eng) 

The experiment was conducted on a carbonate chLinozem 
soil in the State Farm "Samarskii" using as test crops corn for 
silage purposes and winter wheat as the follow up crop 
NI-t4 NO3 , superphosphate, and KCI w-re used as fertilizers at 
the rate of 30 kg/he, and manure at the rate of 5 tons/ha The 
supply of K was adequate for the normal development of corn 
At 9 10 leaves the amount of K in the soil was decreased, this 
is explained by the increased K requirement by the plant At 
the stage of milk wax ripeness of the plant, tile soil K was 
increased Hydrolyzable N increased at the beginning of the 
vegetative period up to the flowering stage, this is explained by 
the more intensive microbiological ctivity of the soil fhe 



decrease in the hydrolyzable N that followed up to the end of 
the vegetative period may be explained oy the strong drying 
up of the soil and the consequent depression of the 
microbiological processes Corn takes up soil P from the 
beginning to the end of the milk wax ripeness stage, at the end 
of the vegetative period, the soil P content is decreased On e 
carbonate chernozem soil, corn was very responsive to P and 
NP fertilization The highest yield per unit of fertilization was 
obtained by introducing superphosphate and manure with the 
planting, KCI had no noticeable effect on yield The dynamics 
are identical with those of hydrolyzable N, but the decrease at 
the early period of vegetation is more acute Under the 
conditions of the preceding applied fertilization of corn, the 
yield of the follow up crop winter wheat increased about 10% 
Additional application of superphosphate in the autumn hdd 
little effect on the winter wheat, since P fertilizers are 
nonlabile in carbonate soils (CA 63 9008g) 

492 Kalyazin, I A, Kaminskii N V 1969 Effectiveness of 
Fertilizers on Chernozem Solonetz Soil Khun Sel' Khoz 
7(8) 10 13 (Russ ) (Sel'skokhoz Inst , Stravropol) 

In trials with wheat on chernozem solonetz soil during 3 yr, 
yields were increased by 3 4 hkg where 60 kg P2 Os/ha was 
applied, by 1 9 hkg with 20 tons farmyard manure/ha and by 
4 1 hkg with P2 05 + farmyard manure, the average grain yield 
on unfertilized plots was 15 2 hkg/ha In the subsaquent years, 
yields from the residual effect of P2 05, farmyard manure, and 
P2OS + farmyard manure were increased by 2 8, 3 2, and 4 5 
hkg/ha, respectively, yields on unfertilized plots being 19 3 
hkg/ha Crops showed no yield response to NK (FCA 23 25) 

493 Karandashov, I G 1966 Effect of 71mes andMeans of 
Application of Urea and NH4 N0 3 on Yield and Quality of 
Wnter Wnat Grain Agrokhimiya, No 5, 10 16 (Russ) 

The addition of N fertilizers durig the early stages of 
wheat growth (even in higher rates) does not always result in a 
higher quality grain NI I4 NO3 and urea show the same effect 
in this respect A good harvest and high quality grain was 
obtained by combining early spring fertilizer additions with 
subsequent feeaing at the end of the growth phase For 
optimum results, NH 4 NO (60 kg N/ha) is introduced m early 
spring, followed by plant spraying with urea (30 kg N/ha) at 
the blooming stage (CA 65 4592g) 

494 Karas,,k, I M 1967 Influence of Topdressing of 
Wnter W fjr "Mironovskaya 808" With Nitrogen Fertilizers 
on Its Yield and Biochemical Indices Visn Sil's'kogospod 
Nauki 10(6) 55 9 (Ukr) (Umans'k Sil's'kogosp Inst , Uman) 

Topdressing of wheat was done with NH 4NO 3 or NH4 CI 
using 30 kg N/ha in spring or in autumn, on the fields with or 
without background feitilizing with P3 0 K30 The effects of 
NH 4 NO 3 and NH4 CI on yield were similar Background 
fertilizing only retarded the development of plants Additioial 
topdressing with NH4 NO3 or NH4 CI increased the amount of 
chlorophyll and sugars 1 5 2 0 fold Topdressing in spring 
facilitated the development of plants The addition of P and K 
fertilizers increased the accumulation of chlorophyll and 
rarotene The topdressing with NH4 NO 3 increased the 
formation of phytochrome more than with NH4CI The 
amounts of total N, gluten, proteins, P, and K increased 
considerably with topdressing with NH4NO3 or NH4 CI (FA 
1 120) 

495 Kardinalovskaya, R 1 1968 Effect of Fertilizers on 
Content of Humus and Basal Nutrients in Gray Podzohzed 
Sod Soy Soil Sci, pp 1556561 (Eng) (Ukrain 
Nauchno Issled Inst Zeml MSKh Ukrain ) 

Application of dung and NPK to winter wheat, sugar beet, 
and maize for grain grown in the fir,,t part of a rotation 
prevented impoverishment of the soil and, at appropriate r4tes, 
even ncreased its effective and potential fertility (SF 
32 1359) 

496 Kartseva, L N 1966 Changes in the Phosphorus 
Content in Winter Wheat and Rye Plants as Affected by 
Fertilizers Khim Sel' Khoz 4(4) 252 59 (Russ) 

Phosphate fertilizer and manure considerably change the 
content of P compounds (total, inorganic P, and 
nucleoproteins) in leaves and, to ale e. degree, in the stems 
of young plants During growth, the P content decreased 
graduatly in the growing organs In v, growing organs of 
winter rye, inorganic P, phosphatide, oginic acid soluble P, 
and nucleoproteins gradually decreased until the end of 
growth In wheat during flowering, P increased somewhat in 
the growing organs r iertilization did not change t' e amount 
of P in the grain of tne plant, but increased the amount of 
phosphatides and nucleoprotems The P content of leaves, 
stems, and ears increased In the ,ear, P is present mostly in 
organic compounds (CA 65 12817c) 

497 Kartseva, L N 1967 Reutilization of Phosphorusand 
Nitrogen in Plants of Winter and Spnng Wheat Agrokhimiya, 
No 2, 21 8 (Russ) (Nauch Inst Udobr Insektofung 
Samoilova, Moskva) 

Uptake of N and P from soil after flowering is considerable 
by spring wheat and small by winter wheat During ripening, 
the larger part of the P absorbed during the vegetative period is 
used to form the phosphates in the grain, this reutilization 
involves all forms of P Protein and nonprotein N in the leaves, 
stems, and ears are likewise reutilized in grain formation (SF 
30 2070) 

498 Kazakov, V E, Gutsal, A 1 1968 Effect of Soil 
Fertility on Development of Root System of Spnng Wheat 
Agrokhimiya, No 1, 143-47 (Russ ) (Odess Sel' Khoz Inst ) 

On southern chernozems in the Odessa region, the number 
and length of roots developing from the coleoptile and the 
nodes increased as soil fertility was increased by combinations 
of deep plowing and fertilizer application (SF 31 2112) 

499 Khalid, G M 1966 Bread Baking Qualitiesof Wheat as a 
Function of Plant Nutrition Izv Timiryazevsk Sel'khoz 
Akad , No 3, 93 7 (Russ) 

Russian and an Egyptian soft winter wheat varieties were 
tested A fertilizer containing N, P, K, and Ca was applied to 
the Russian wheat plants, while a NP fertilizer was applied to 
the Egyptian wheat In each instance, application of fertilizer 
cauved a significant increase in the protein in the grain, and 

with the Russian variety, there was an improvement in the 
physical properties of the gluten The amounts of individual 
sugars decreased somewhat on fertilizer application (CA 
65 12817b) 

500 Khalid, G M 1965 Effect of the Nutrition on the 
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Amino Acid Composition of Proteinsand Content ofProtein 
andNonprottin Nitrogen in Wheat Grain DokI TSKHA, No 
109, Pt 1, 121 27 (Russ) 

A significant correlation wa. found between amounts of 
fertilizers applied (NPKCa fertilizers and manure in vanous 
rations) and yield and N content of grain in two wheat 
variet es grown under field conditions Resulting increase of 
yields and N content of grain depends mainly on N 
fertilization, while relatively smaller amoun~ts of P and K are 
needed Under optimal fertilizer application (1 1 
NPKCa manure) the content of total, protein, and nonprotein 
N of grain ignificantly increabed in both varieties The amino 
acid composition of isolated proteins of grain determined by 
paper chromatography of acid hydrolyzates was about the 
same in all groups tested, and no changes in relation to 
fertilizer applications could be observed (CA 65 9676g) 

501 Khalid, G M, Safonov, V I, Pleshkov B P 1967 
Composition and Propertiesof the Protem Complex of Wheat 
Grain as Affected by Growing Conditions. Sel'khoz Biol 
2(1) 68 72 (Russ) (K A Timiryazev Moscow Agr Acad, 
Moscow) 

The combined application of mineral fertdizers (N, P, K, 
and Ca) results in the considerable increase of protein content 
in wheat grain The amino acid composition of the total 
protein changes little these changes are conditioned mainly 
by the increase of the content of proteins soluble in 0 05N 
solution of acidic acid and of insoluble proteins 
Polyacrylamide gel electrophoresis revealed that the 
composition of soluble fractions of proteins isnot the same in 
different varieties Fertilizers do not qualitatively affect the 
composition of edl fraction The number and the mobility of 
components of protein fractions remained stable and specific 
for each variety in all cases (FA 1 931) 

502 Khot'ko, A E 1969 Some Questionsof the Topdressing 
of lWnter Wheat on Chernozem Soils Agrokhimiya, No 3, 
25 8 (Russ) 

Fertilizer P applied to the surface of the topdressing of 
winter wheat on chernozem soils is as effective as N fertilizers 
Autumn aptsitation of superphosphate provides more increase 
in yield than spring application N fertilizers provide their 
greatest increases in yield when applied before seeding When P 
and N fertilizers are applied separately, they yield more grain 
than when applied together The optimal dose of fertilization 
for winter wb at is 30 kg of P Os/ha K fertilizers have no.
 
substantial effe.a on wheat grain yield on chernozem soils 


503 Kiyak, G S, lzdrik V M, Kogut, P M 1969 
Effectiveness of Uting Trace Element Enriched 
Superphosphate on Winter Wheat, Spring Wheat, and 
Buckwheat Mikroelem Sel Khoz Med, No 5, 112 17 
(Russ ) (L'vov Sel'skokhoz Inst , Lvov) 

Fertilzation with NP2 05 K20 (30 30 30) plus 152% Mn, 
024% B,or 1 1%Zn increased the yield (2 5%) and quality of 
winter wheat grain, and irain weight rr ear is increased With 
buckwheat, yield increases upon addition of 8 7% Zn, 16 5% 
B, or 13 9% Mn to the fertilizer wee higher than with 
application of NPK alone Trace elements also increased the 
grain weight significantly (CA 73 44370g) 
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504 Kodanev, I M , Slubaev, P N , Maslovski, V V 1968 
Effect ofSplit Application of N on Yields and Grain Quality 
ofSpring Wheat Agrokhimiya, No 3, 20 3 (Russ) 

In field trials near Gor'kii, split application of N (30 kg 
before sowing and 30 kg at the beginning of stem elongation) 
increased grain yields of wheat from 1,900 kg/ha (60 kg N/ha 
at sowing) to 2,110 kg/ha Delaying the second application 
until the ear-emergence stage did riot increase yields, but raised 
the grain protein content from 15 8 to 17 1% (FA 1 1639) 

505 Kondrat'ev, I G, Mel'nik, L V 1967 Effect of 
Diammophos on the Yield of Crops Agrokhimiya, No 4, 
22 6 (Russ) 

The expenments with diammophos (DAP) as a combined 
NP highly effective fertilizer confirmed its advantage on 
certain soils and for certain cultures over regular 
low percentage mineral fertilizers On peat podzol soil for 
summer wheat and potatoes, DAP increased the yield more 
than granulated superphosphate (SP) On leached black soil 
DAP gave higher corn yields On Asov (Ukraine) carbonate 
sandy loam chernozem for summer wheat, on chestnut and 
soils for corn, sugar beets, and on peat podzol for winter 
wheat, barley, peas, and oats, an increase of yield is visible 
The same results were found on chernozem for vegetables and 
rice ana on gray soils for cotton (FA 1 167) 

506 Kondrat'ev, I G, Podkolzina, G V 1967 Effect of 
Granulated Urea Containing Vero-s Amounts of Biuret on 
Crop Yiek's in FieldExperiments Arrokhimiya, No 1,55 64 
(Russ) 

Granulated urea with various proportions of biuret was 
used as a N fertilizer for barley, si,,?,wheat, and corn, and its 
effect compared with that of NH4NOa Bo,,i granulated urea 
and NH4NO3 (60 100 kg/ha) increased the crop yields The 
presence of biuret in urea up to 2 03% did not inhibit the 
potential effect of N fertilizer (CA 66 104393j) 

507 Kondratyuk, I V 1968 Effectiveness of Fertilizers 
Applied to Winter Wheat on Eroded Soils of Cherkassk 
Province Agrokhimiya, No 2, 72 5 (Russ) (Sel'skokhoz 
Opytn Stan , Smela, Cherkass Obl ) 

The application of 20 kg each of N, P, and K/ha to eroded 
grey podzolic soil increased the grain yield of winter wheat to 
28 5 hkg/ha and grain protein content to 12 64%, compared 
with 24 5 hkg and 11 61%, respectively, for the unfertilized 
control, doubling the fertilizer rate raised yield to 31 3 hkg 
with no effect on protein content The increases in yield and 
protein content were attributed mainly to N Application of N 
before plowing or splitting it between plowinghopiressing had 
asimilar effect on yield (FCA 21 1512) 

',08 Koritskaya, I A 1968 Transformation of Nitrogen 
'7ertilizers in Soil and the Coefficient of Their Utilization by 
5pnng Wheat in a FieldExpeniment Using FertilizersLabelled 
with Ni 5 Agrokhimiya No 2, 59 61 (Russ ) (Inst Fertilizers 
and Insectofungicides, Moscow)

Coeffi ents of utilization were Ca(N0 3 )2 37 8%, 
(NH4)2 S04 30 9%, CO(NH 2 )2 30 3% Use of (NH4)2S04 at 
tdlenng did not reduce the coefficient, but when used at 
flowering the coefficient fell to 20 9% In the year after 
application, 2 2 7 0% of the N applied was utilized (by oats), 



in the plot where (NH4)2S04 had been given at flowering, the 
recovery was 12 4% After 2 yr the proportions of the original
fertilizer N remaining were urea 19%, Ca(N0 3)2 32 5%, 
(NH4)2SO 4 34 6%, (NH4)2SO4 +nitrate inhibitor 40 8%(SF 
31 2764) 

509 Koritskaya, I A 1969 Utilization by Spnng Meat of 
C4a(S NO3 ) 2 and(IsN114 )2 S04 AppliedatDifferent Stages of 
Growth Agrokhimiya, No 9, 3 7 (Russ) (Nauchno Issled 
Inst Udobr Insektofung, Moscow) 

On derno podzolic loamy soil limed to neutralize the 
hydrolytic acidity and dressed with PK, wheat utilized 46, 49, 
and 13% respectively of the N applied at shooting, earing or 
the milky stage Applications at shooting gave the highest 
yield In the following year, oats utilized 3 14% of the N 
applied initially (SF 33 1491) 

510 Kudyarov, V N, Rynks, I N 1967 Diagnosis of 
Nitrogen Nutrition of Spring Wheat Under Conditions in the 
Irkutsk Region Agrokhimiya, No 4, 13 21 (Russ) (E
Siberian Biol Inst , Irkutsk) 

Maximum unfertilized wheat yields (31 2 qjha) were 
obtained on meadow chernozem soil, minimum (10 5 q/ha) on 
light gray forest soil PK had no effect on growth or yield on 
either soil, N (30 90 kg/ha) PK affected growth positively, but 
only on the gray forest soil had it any effect on yield (from 
17 23 q/ha with 60 kg/ha N) Nitrification was active in 
chernozem, especially at midsummer, and a negative 
correlation was found between Nresponse and nitrate content 
of the topsoil and subsoil in spring (SF 30 3786) 

511 Kuraev, V N 1966 Effect of Various Concentrationsof 
Fe2+ in Water Cultures on Growth and Development of 
Agricultural Plants Agrokhimiya, No 12, 110 17 (Russ) 
(Pochv Inst Dokuchaeva) 

In dili'te nutrient solution, increasing the Fe2+ 
concentraion impaired growth of seedlings of oats and spring 
wheat, with 9 5 mg/I N, 12 5 mg K20, and 7 0 9F3 mgP2O5 , 
4-5 mg FeO was harmful and 10 mg stopped growth Spraying 
the seedlings with P205 did not decrease the toxicity of high 
concentrations of Fe+ TF first toxic effect of hi
concentrations of Fe2+ was to stop root development, Fe2+ 
absorbed by the plants decreased development of roots not 
directly in contact with excess Fe2 + (SF 30 2094) 

512 Lkalina, 0 I 1970 Effect of Soils and Fertilizerson 
the Yield and Quality of Winter Wheat Agrokhimiya, No 12, 
96 7 (Russ ) (Mosk Univ ) 

Greenhouse trials were carried out on well cultivated and 
poorly cultivated turf podzolic soils The relationship was 
studied between NPK fertilization and the quality of grain 
with regard to protein and starch content Liming and addition 
of Mn and Al sulfates were tested Application of NPK 
fertilizers improved plant growth on both soils and increased 
grain protein content The grain on well cultivated soil 
contained more albumin and globulin than on poorly 
cultivated s b (CA 74 63517x) 

513 Lakalina, 0 1 1969 Vanouv Nitrogen Topdressing of 
Winter Wheat atid Its Effect on the Qualityof the Seeds Vest 
Mosk Univ , Biol ,Pochvoved 24(3) 92 6 (Russ) 

In 2 yr experiments winter wheat was grown on two kinds 
of turf podzol with a base saturation of 91 and 67 3%, 
respectively, and P205 (soluble in 0 SN HOAc) of 17 9 and 
9 3 mg/g soil (detailed data given), with a direct spraying, at 
the beginning of flowering, of 30 kg N/ha as a 2% solution of 
NH4NO3 and urea, respectively For the daily doses the N 
supply of the soil was considered There was no corresponding 
increase in the crop yield with either NH4NO3 or urea, but 
both resulted in an increase of 1 17 1 42% of the total protein 
of the grain, the grain from the poorer soil profited more by 
the treatment In the first year the NH4NO3 treatment was 
more effective than urea Both N forms resulted in a decrease 
of the grain starch by-, 1% The ratio, gliadin/glutemnin ithe 
case of NH4NO3 was 1 39, with urea 1 23 The total gluten 
was raised by NH4NO3 to 28 8 and 30% in 2 yr, and by urea 
to 26 and 29 1%, respectively The flour strength for baking 
was raised by NH4NO3 to 480, by urea to 509 joules (control
349) Other baking criteria showed no change (CA 
71 80346w) 

514 Lamanov, A A 1968 Application of Zn, Cu and Mn 
Fertilizers to Spring IWheat on ForestSteppe lands of the 
Perm' Province Agroklumiya, No 2, 76 9 (Russ) 
(Sel'skokhoz Inst ,Perm')

The yield increases resulting from the presowing application 
of dirferent microelements with 60 kg each of N and P, plus 
45 kg K/ha to spring wheat ranged from 2 2 to 6 likg grain/ha,
Zn gave the highest increases and Cu the lowest Zn raised the 
grain Zn content to 23 8 30 1 ppm, compared with 17 1ppm
for the unfertilized control The other microelements had little 
effect on Zn content (FCA 21 1517) 

515 Lazurskii, A V, Lebedinskaya, V N 1969 Methods 
and Dates of Application of Mineral Fertilizers for Winter 
Wheat in the Ukrainian Wooded Steppe Agrokhimiya, No 10, 
2131 (Russ )(Ukrain Nauchno Issled Inst ZemI , Kiev) 

Results reported in the literature and experiments in the
 
Ukraine in 1957 68 show that on most soils split application

does not improve the yield and quality of the grain more than
 
basal application does (SF 33 2351)
 

516 Lebedev, S I , Khlyastikov, G P 1968 Carbon 
Metabolism it Winter Wheat Plants and Frost Resistance 
Nauk Pr, Ukr Akad Sil's'kogospod Nauk No 4, 24 30 
(Ukr) 

The 14CO2 uptake and distribution into soluble and 
insoluble carbohydrates, free amino acids, and proteins was 
determined with winter wheat plants in pots of soddy pedzol 
soil with added P205 (as KH2PO4 ) 0 15, K20 (KCI) 0 15, and 
N (NH4NO3)020g/kg Plants were kept at 1,2, or 13 140,at 
various levels of illumination, and with or without added N 
Decreasing the temperature increased the ratio of 14Cactivity
in free amino acids to that in protein, and also the ratio of 
soluble suga-s to starch, a similar situation occurred in shaded 
plants compared with unshaded, both at 13 140 Frost 
resistance in wheat ma) result from the accumulation of 
amino acids and soluble sugars in the plant sap, thus lowering 
the freezing point (CA 71 88489r) 

517 Levenets, P P , Yurko, E P 1970 Determinationof the 
Nutrient Requirements ofPlants Grown in Chernozemsof the 
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Ukrainian Forest-Steppe Zone Diagn Potrebnosti Rast 
Udobr 284 88 (Russ ) (Ukr Nauchno Issied, Inst Pochvoved 
Agrokhin im Sokolovskogo Kharkov)

With corn and winter wheat grown on the title sods it was 
established that the Tserlng method of sav analysis in he 
earlier phases of plant development provides a practically 
exact evaluation of the degree of provision of the plant with 
N, P, and K A more, complete insight is gained for the whole 
growth period by combining the leaf analysis with that of the 
soil Introducing small fertilizer doses in the earlier growth
phases facilitates the uptake of nutritional elements by winter 
wheat In the iater periods the nutritive contents of the plants 
on soil with and without a fertilizer basis approach each other 
(CA 74 3111 lu) 

518 Lipkind, I M 1967 Efficiency of Fe,tdizers in 
Tadzhikistan Soils Agrokhlm Kharakter Pochv SSSR, pp
259 87 (Russ) 

A survey of available data on the effects of fertilizers on 
cotton and wheat crops grown on various types of 
fadzhikistan soils In boghara areas the average wheat yield of 
10 12 centners/ha was doubled by P, N, and Kfertilizers, and 
on moderately eroded soils it was increased by 24 centners/ha
with N and P fertilizers A great diversity of effects of 
fertilizers on cotton is noted n various types of soil Mineral 
fertilizers are especially effective (CA 68 2318n) 

519 Lommtskii, 'Y E, Roiko, A V 1970 Effect of the 
Forms of Nitrogen Fertilizers on the Yield and Quality of 
Inter Wheat Grain Agrokhimiya, No 4, 24 8 (Russ) 

(Nauch Issled Inst Zemled Zhivotnovod Zapad Raionov 
Obrosluno) 

Winter wheat grown in podzolic soils was fertilized with P 
and K(45 kg/ha each) and N(30 or 60 kg/ha) of various forms 
[NH4 NO3, NaN%3, Ca(N0 3 )2, NH4CI, (NH4)2SO 4, or urea]
in autumn The addition of N to basic fertilizers increased the 
yield of wheat by 18 22% A better effect was obtained by
addition of 30 kg N/ha at the time of ear formation N 
fertilization increased the content of proteins and gluten in 
grain by 10 20 and 20-40%, respectively, and also the content 
of chlorophyll in the leaves No substantial differences in the 
effectiveness of various N fertilizers were noted (CA
73 44337b) 

520 Mtkhalev, N I , Volleidt, J P 1969 Effect of Mineral 
Fertilizerson Yield and Qualityof GrainofDifferent Vaneties 
of Winter heat Agrokhimiya, No 12, 30 6 (Russ)
(Tsentral' Oypt Sta ,VIUA Barybino Moskov ObI )

When NPK was applied to derno podzolic soil in the 
Moscow region in 1966 68, only high rates of mineral N 
increased the percentage contents of protein and crude gluten
in the dry matter of the grain Improved NP nutrition 
increased the percentage contents of gliadin and glutenin in 
the grain (SF 33 2347) 

521 Mmeev, V G , Kalyazin, I A 1966 SignificanceofNin 
the Fertilization of lOnter Wheat on Chernozem. 
Agrokhimiya, No 4, 21 5 (Russ) (Agrochem lnst,
Voronezh) 

2Tests on plots of 250 500 m were made with winter 
wheat N, sugar, protein, and gluten were deterrmned in wheat 
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planted after peas or corn and with or without fertilizers The 
best results were obtained after corn, along with NPK 
(30 45 30), the wheat sown after peas hao less N, indicating
that peas do not provide sufficient amounts of N for wheat 
The yield ef wheat after peas was 23 1 q/ha, after coin 19 8 
q/ha (without lertilizing) PK (45 30) increased the yield of 
wheat after peas by 6 q/ha, as well as the protein and gluten in 
the grain Fertilizing with NPK (60 45 30) after corn increased 
the yield of wheat by 8 4 q/ha, and the increased yield of 
protein and gluten was greater than before It was necessary to 
use complete NPK fertilization with wheat to obtain good
yields (CA 65 2953c) 

522 Mishin, P Y 1967 Dynamics of Copper and Zinc in 
Summer Il/heat in the Stages of Development Agrokhimiya,
No 2, 62 6 (Russ )(Sel'skol-hoz Ins' , Orenburg) 

Dynamics of Cu and Zn in summer wheats Albidum 43 and 
Kharkovskaya 46, under field conditions, on Southern 
chernozem soil, of medium deep profile, clay loam texture oi,
yellow brown, calcareous, loamy clay deluvium deposit, was 
studied The content of N in the soil was medium, of P low, 
and of K very high Cu and Zn were extracted from the soil 
and plants with IN HCI and IN NH4OAc, respectively, and 
determined with dithizone The content of the trace elements, 
in all parts of plants, increased continually during growth The 
highest content of the trace elements was observed during
germination The uptake of the trace elements was better In 
Kharkovskaya 46 than in Albidum 43 During growth the 
content of the trace elements in the root was always higher
than in the aerial parts of plants (CA 67 2420u) 

523 Mosolov, I V , Senukhov, V F 1967 Effect ofMineral 
Fertilizers on Winter Wheat Under Conditions of irrigation
Khlm Sel' Khoz 5(4) 245-48 (Russ) 

Field experiments were done in calcareous chernozem of 
northern Caucasus With irrigation and using beans as the 
preceding crop, the best fertilizers were phosphate ones Under 
these conditions, the Nfertilizer may have a positive influence 
if it is added during wheat earing The phosphate fertilizers 
must be applied (at once) up to 90 kg of P2Os/ha (CA 
67 32023j) 

524 Mosolova, L V 1970 Effect of the Nitrogen Nutrition 
Level on the Formation and Quality of the Grain Yield of 
Winter Wheat Agrokhimiya, No 4, 18 23 (Russ) (Vses
Nauch Issled Inst Udobr Agropochvoved ,Moscow)

The yield of winter wheat with an increased content of N in 
grain depended on the supply of N, especially during grain
formation Experiments with I5N showed that N of the late 
fertilization was incorporated mainly into gliadins and that 
ammonia N was better utihzed than nitrate N The Ncontent 
of wheat leaves and stems reached maximum values at the end 
of their growth, in grain, it was maximum at the time of 
harvest At sl'ooting, wheat sap contained 31 8 34 0 mg amino 
acids/100 ml, mainly arginine and asparagine (23 125 4 
mg/100 ml) (CA 73 44336a) 

525 Muterko, N 1 1966 The Effect ofMmeralFertilizerson 
Spring Wheat Yield in the Zone of Sufficient Mois,ure of the 
Northern Kazakhstan Territory Klum Sel' Khoz 
4(11) 815 16 (Russ ) (Soil Inst ,Tsehnograd) 



NH4 NO3, superphosphate, and 40% K salt were applied in
various combinations P (60 kg/ha) or NPK (45, 60, and 45 
kg/ha, respectively) were effective in increasing %heat yield
When P was not present m the mixture, plants suffered from P 
deficiency (CA 66 45858q) 

526 Nazarov, Y 1 1967 lpphcation ofFertlizcrsto Spring
Wheat in Kokchetav Province Klum Sel'Khoz 5(12) 58 60 
(Russ) 

The soils of Kokchetav province in Kazakh SSR are highly
deficient in P Application of 40 kg P/ha to spnng wheat 
increased the grain yield by 3 5 hkg/ha N was effective when 
applied to the third wheat crop after fallow (FCA 21 1513) 

527 Nazirov, N N, Musaev, K 1970 Uptake and 
Metabolism ofRadioactivePhosphorusin Spring WheatPlants 
Wth Various Water Requirements DokI Akad Nauk Uzb 
SSR 27(4) 53 5 (Russ) 

Pot experiments were carried out at two soil moisture levels 
(40 and 60%) on a typical serozem fertilized with P205, K20, 
and N at levels 5 g each/8 kg soil Radioactive P was added as
Na2H3 2 PO4 The content of 32p in leaves, stems, and roots 
was determined at the stage of 1 2 leaves, tillering, shooting,
and milky ripeness The most intensive 3 2P uptake by plants 
was found in the initial phase of development With plant
growth, the rate of 32p uptake by various organs gradually
decreased, reaching a minimum at blooming 32P uptake and 
metabolism, in the initial growth stage were much more rapid
at 40% than at 60%soil moisture In later growth stages almost 
no differences were found between the soil moisture variants, 
the uptake and metabolism of 32p in tb- final phases were 
often more intensive at 60% than at 40% soil moisture (CA
74 75661c) 

528 Neugodova, 0 V 1967 Effectiveness of Vermiculite as 
Magnesium Fertilizer Agrokhimiya, No 1, 117 22 (Puss)

The effectiveness of various Mg fertilizers was compared in 
laboratory experiments Mg of vermiculite can be utilized by
various plants but its availability is substantially lower than 
that of easily and difficultly soluble Mg fertiliLers (MgSO 4,
schoenite, Mg phosphate, and serpentine) In spite of the 
enhanced dose of vermiculite (calculated on a MgO basis) the 
content of Mg in watercress and winter wheat, and the yields
of watercress, rye, sunflower, and millet was lower than that 
of plants fertilized with other Mg fertilizers, although higher
than that of controls (without Mg fertilization) (CA
66 104396n) 

529 Novikov, M N 1968 Effict of Mineral Fertilizerson 
Yields of Spring Wheat Grown on Meadow-Brown Soils in 
Khabarovsk Province Agrokhimiya, No 10, 129 30 (Russ)
(Zon Agrokhim Lab ,Khabarovsk) 

In field trials in Khabarovsk province, Russian Far East, N 
at 30 kg/ha gave grain yield increases of 1 2 and 2 0 hkg/ha in 
1965 and 1966, respecti, ely, P20 s at 60 kg/ha gave increases 
of 6 3 and 2 9 hkg, and NP increases of 6 8 and 10 0 hkg/ha
(FCA 22 846) 

530 Okhrimenko, M F 1966 Effect of Trace Elements on 
Ntrogen Changes in Plants Mikroelem Sel Khoz Med, 
Akad Nauk Ukr SSR, pp 117 19 (Russ) (Inst Plant 

Physiol , Kiev)
Peas and winter wheat were grown on achernozem meadow 

podzol and fertilized with NPK (control) or NPK plus Bor Zn 
The total N content of the leaves was determined at intervals 
during the growing season Total N was highest early in the 
growing season and, in peas, decreased toward the end of the 
season In winter wheat, the total N content sometimes 
increased again near the end of the season Fertilization with B 
or Zn increased the total Ncontent of peas in comparison with 
the control In winter wheat, total N was higher at the 
beginning and end of the season, but decreased to a value less 
than that of the control during the middle of the growing 
season The total N content varied from 2 12% to 2 90%in 
winter wheat and from 1 50% to 3 05% in pea leaves Weather 
conditions probably caused large variations in the total N 
content (CA 66 10270h) 

531 Pavlov, A N, Kolesnik, T I, Lobanova, N V 1966 
Effect of Late Top and Root Dressing With Nitrogen on the 
Accumulation of Protein in Wheat and Oat Grain 
Agrokhimiya, No 11, 33 8 (Russ)

Pot tests (5 kg of soil) w re made on summer wP*.at by
spraying it three times with a 5%urea solution with addition 
of 0 1%OP 7 wetting agent during three stages of growth
earing, blooming, and milky ripeness The later Nwas applied,
the more the protein content increased (inthe third stage 34% 
greater than in the control) Increase of the protein content 
was the greatest in proteins soluble in alcohol, less in protein
soluble in alkalies, and the least in water soluble protein Oats 
were investigated by spraying three times with a 5%urea 
solution in the blooming grain forming stage or by applying
750 mg N/pot to the soil In both cases the wt of 1,000 grains
increased only slightly, the leaves were dark green Root 
dressing gave a higher content of protein than topdressing (CA
66 28043c) 

532 Pavlov, A N ,Kolesnik, T I ,Safonov, V 1 1968 Study
of the Effect of Nitrogen Fertilizers on the Gliadin 
Component of Wheat, Using Electrophorests Agrokhimlya, 
No 4, 14446 (Russ)

Ghadin was determined by vertical electrophoresi, in a 
polyacrylamide gel The increase in protein content of the 
grain after late N fertilizing was not accompanied by any
change in the numbers or proportions of ghadin components 
(SF 31 3649) 

533 Pchelkin, V U, Smirnova, R S 1970 Comparative 
Effectiveness and Balance of Potassium in Field and Fodder 
Crop Rotations on SodPodzohc Soils of the Moscow Region
Agrokhimiya, No 4, 43 9 (Russ) (Vses Inst Udobr 
Agropochvoved , Moscow)

The titled study was made on rotating field and forage 
crops during 1962 67 The field crops were cultivated in the 
order winter wheat, potatoes, winter wheat, spring wheat and 
clover, and finally clover alone The fodder crops were corn,
beet, and feed grade beans The agroch,.mical features of the 
soil, climate of the region, and details of treatment of the soil 
with limestone and NPK fertilizers for each crop are 
mentioned The material balances of NPK nutrients for each 
crop isgiven Use of Kfertilizer greatly increased the yields for 
both types of crops When cattle manure was used, the 

71 



effectiveness of K on the yield decreased sizaoly Percent 
utilization of K ranged 32-44% for the field crops, and was 
50% in the absence of limestone, for the fodder crops it was 
"-50% For the types of crops, the soil fertility increased 
progressively with furthe" cultivation Stoppage of K fertilizers 
in feed doses immediately reduced the yield of the next crop 
in both cases, and also reduced the content of available K in 
the soil in all cases The plants did not remove all K fed to the 
soil, and this led to mobilization and consequc t accumulation 
of K in certain soil layers An experimental procedure is 
described to determine such accumulation of K in these soils 
(CA 73 )5085u) 

534 Peisakhov, U 1 1968 Effect ofPhosphoruv on the Yicld 
of Bezos.aia I Wheat Under Various Irrigation Regimes 
Agrokhimiya, No 5, 110 12 (Russ) (Vses Inst Udobr 
Agropochvoved , Moscow) 

In trials with wheat during 2 yr, soil with different moisture 
contents and a P20b content of 7 8 mg/kg sod, received 
different rates of N and P Grain yields were increased by 
85 96% from applying 120 kg N plus 120 kg P2 05 /ha where 
moisture content was 80% of field capacity, by 102 105% at 
70% moisture content and by 5"1 59% at 60% moisture 
content Decreasing the P2 

0 s rate to 60 kg/ha increased yields 
at the above three moisture levels by 72 83%, 63 95%, and 
35 52%, respectively There were no differences in yield at 
different moisture levels from applying 60 kg N/ha Yield was 
not increased from applying different rates of N and P where 
soil P2 05 content was >40 mg/kg soil (FCA 21 2309) 

535 Pershak, I T, Burlyai, L I , Veliku, A A 1969 
Effectiveness of Fertilizers Applied to inter Wheat in the 
Cherkassy Province Khlm Sel' Khoz 7(2) 234 (Russ) 
(Cherkass Sel'skokhoz Opytn Stan , Khnstinovka) 

In trials on chernozem soil, winter wheat cv Mironovskaya 
808 receiving 60 kg N + 45 kg P2 Os + 45 kg K2 0/ha yielded 
47 3 hkg grain/ha, 12 4% protein and 30 6%gluten, compared 
with 41 9 likg, 11 6%, and 26 6%, respectively, for unfertilized 
controls (FCA 22 2436) 

536 Petukhov, M P, Piskunov, A S 1969 The 71me of 
Application and Depth of Placing Mineral Fertilizer: Under 
Spring Wheat in the Middle Urals Agrokhimiya, No 1, 17 22, 
(Russ ) (Sel'skokhoz Inst Perm) 

The effect of 60 kg P20S + 45 kg K2 0/ha, alone or plus 60 
kg N/ha incorporated eithei during autumn plowinf, or 
presowing cultivations in spring, on grain yields of spring 
wheat on two soils was compared in field trials in 1965 67 On 
dernovo podzolic soil, application in autumn and spring p.ve 
similar increases in yield, but on gray forest soil -pring 
applications showed greatest effectiveness (FCA 22 16J0) 

537 Pokrovskaya, N F , Morozova, G 1 1969 Amino Acid 
Composition of Wheat Gluten Agrokhumiya, No 12, 17 22 
(Russ ) (Vses Inst Rast , Lenirgrad) 

N, P, and K in various combinations affected the 
amino acid composition of the gluten of eight varieties of 
wheat (SF 33 2348) 

538 Poltavskaya, I A, Kovalenko, V D 1968 Effect of 
Diammophos on the Yield of Summer Wheat Growing on 
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Chemozem SoilofNorthern Azov Area Agrokhimiya, No 11, 
3 7 (Russ) 

539 Polyakova, G D, Glukhovskii, A B 1970 Effect of 
Fohar Spraying on Accumulation of Nitrogenous Substances 
by Winter Wheat Agroklumiya, No 1, 26 32 (Russ ) (Kuban 
Sel' Khoz Inst , Krasnodar) 

In a field experiment in which wheat on leached chernozem 
in the Krasnodar region received a basal application of NPK, 
spraying with urea during flowering increased the protein 
content of the grain without altering the relative proportions 
of the various protein fractons or of protein N and nonprotein 
N In sand cultures with complete nutrient medium, foliar 
spraying and particularly topdressing, increased the protein 
content of the grain and increased the percentage of gluten in 
the protein The percentage content of non nitrogenous 
substances in the dry matter of the sub aerial mass increased 
shortly after spraying, whereas the content of nitrogenous 
comppunds of P increased (SF 33 3173) 

540 Porshnev, G A, Lesogorova, A I , Muzychkin, E T 
1968 Effect of Mineral Fertilizers on Yield and Quality of 
Spring Wheat Agrokhimiya, No 7, 11 16 (Russ) (Kursk 
Sel' Khoz Sta , Pochv Inst Dokuchaeva) 

In 2 yr kxperiments on typical chernozem, NP, NK, and 
NPK increased the protein and gluten contents of the grain 
The protein content was higher in a dry than in a wet year 
The amounts of N, P20S, and K20 removed by the grain were 
3 22-4 19 kg/q, 0 78-0 88 kg, and 1 58 2 09 kg respectively 
(SF 31 711) 

541 Presnyakov, N A 1969 The Effectiveness of N 
Fertilizers on Wnter Wheat Grown After Different Catch 
Crops on Chernozem Soil Khin Sel' Khoz 7(2) 9 13 (Russ) 
(Sel'shokhoz Inst , Voronezh) 

From the residual effects of 45 kg P2 0S + 30 kg K20/ha 
applied to catch-crops of peas or vetch/oat mixture and 60 kg 
each of N + P2 05 + K20/ha applied to maize for silage or 
potatoes, the 3 yr average grain yields of wheat cv 
Belotserkovskaya 198 were increased by 8 9, 2 8, 3 7, and 2 3 
hkg/ha, respectively, compared with yields of 28 2, 24, 23, 
and 30 3 hkg/ha where wheat followed preceding crops 
receiving no fertilizer Wheat receiving 30 kg N + 45 kg P2 05 + 
30 kg K2 0/ha gave yields of 43 1,39 6, 38 3, and 42 3 hkg/ha 
after fertilized preceding crops compared with 36 7, 35 9, 
31 8, and 36 7 hkg/ha after unfertilized preceding crops N 
was more effective when applied as liquid ammonia rather 
than ammonium nitrate (FCA 22 2442) 

542 Prokoshev, V N , Nassonova, K P 1968 Phosphorus 
Fertilizers ti a Long Term Field Test Vliyanie Dlitel'nogo 
Pnmen Udobr Plodorodie Pochvy Prod Sevooborotov, No 3, 
91 114 (Russ) (Solikamsk Sel'skokhoz Opyt Sta, 
Solikamsk) 

Winter rye, potatoes, spring wheat, clover with grass, flax or 
wheat, oats, anc clean fallow were regularly rotated in an 8 yr 
cycle for 24 yr The fields were fertilized with NH4 NO3 , KCI, 
and one of tihe following P fertilizers superphosphate (60 or 
30 kg/ha), precipitate (CaHPO 4 ), Thomas slag, ground 
phosphorite, ammophos [(NH 4 )2 HP0 41 (60 kg/ha each), or 
their combinations Control fields were left without any 



mineral fertilization or were treated by lime or line + manure 
Without any fertilization, or in fields fertilized by N and K 
only, the yieids of all crops gradually decreased and in the 
third cycle they dropped to 50 60% of the original value 
Manuring the fields once in a cycle partially prevented the 
decrease P fertilizers were more effective the decrease in the 
third cycle was only 8 10% Thomas slag and precipitate 
CaHPO4 produced better response in crop yields than acidic P 
fertilizers, especially in clover and wheat Liming caused stable 
increases in yields of all crops A simultaneous application of 
manure substantially decreased the effectiveness of P 
fertilizers The long term fertilization increased soil pH in 
limed fields and soil P in all cases (CA 71 80348y) 

543 Prutskov, F M 1966 Effect of Fertilizerson Winter 
Wheat Frost Hardiness Agrokhimiya, No 7, 37-41 (Russ) 
(Fruit Inst , Michurmsk) 

Winter wheat was fertilized with N, P (as superphosphate), 
and K (20, 60, and 45 kg/ha) or with powdered phosphorite 
(60 kg/ha), control fields were not fertilized Fertilization 
decreased wheat mortality in the winter period and increased 
total sugar content Plants growing in fertilized fields were also 
more frost resistant (tested at 230) Fertilization with 
powdered phosphonte was more effective than the full NPK 
fertilization (CA 65 12815g) 

544 Prutskov, F M 1967 Winter Hardinessof Winter Wheat 
on Fallow as Dependent on Fertilizers Agroklumiya, No 1, 
78 80 (Russ) (I V Michurin Plodoovoshch lnst, 
Michunnsk) 

Winter wheat was sown on August 15th or 25th or 
September 5th and fertilized with NP fertilizers, either with or 
without manure (control field without any fertilization)
Independent of fertilization, the dry matter weight of aerial 
parts and roots, the number of primary and secondary roots, 
and their length were highest in wheat sown out on August 
15th and lowest September 5th The addition of manure to 
mineral fertilizers increas d all the values, the viability of 
plants in winter, and yields, regardless of the time of sowing 
(CA 66 104394k) 

545 Rabets, V S 1969 Effect of Fertilizerson Protein 
Production by Difjerent Varieties of Winter Wheat 
Agrokhimiya, No 11, 54-60 (Russ) (Univ Donet3) 

In a 3 yr experiment on leached chernozem in the 
Voronezh region, accumulation of protein and gluten in the 
grain of wheat preceded by peas or vetch oats was greatest 
when nneral fertilizers were applied by a combination of 
application under the plow, row application, and autumn 
topdressing N was the important fertilizer (SF 33 3168) 

546 Razdymalin, I F , Rabets, V S 1967 Use ofFertilizers 
for Various Varieties of inter Wheat Khim Sel' Khoz 
5(3) 9 10 (Russ) 

Field experiments arranged on leached chernozem were 
carried out to determine 'he effect of fertilizers on four 
different varieties of winter wheat All combinations of the 
NPK nutrients used in the experiments increased the yield of 
winter wheat regardless of the time of application, however, 
the effect varied according to the variety of wheat Chemical 
analysis of the grain produced from the experimental plots 

showed a considerable increase of the content of protein and 
gluten when N fertilizer was applied (CA 67 53126k) 

547 Revenskii, V A 1969 The Sources of Nitrogen 
Fertilizers Under Spring Wheat on the Chestnut Soils of 
Buryahya Agrokhimiya, No 7, 29 33 (Russ) (Inst Estestv 
Nauk, Ulan Ude, Buryatsk Obl) 

In trials in southeast Siberia with spring wheat on chestnut 
soil during 3 yr, applying four forms of N at 60 kg N/ha with 
autumn plowing or spring cultivation increased average grain 
yields by 4 9 7 2 and 4 13 hkg/ha, respectively, yields on 
unfertilized plots were 14 5 and 12 5 hkg/ha Higher increases 
in yield resulted from applying N as ammonium sulfate than as 
ammonium nitrate, urea or liquid ammonia with autumn 
plowing, and as ammonium nitrate with spring cultiv.tion N 
increased yields by increasing tillering and number of 
grains/ear, when applied with autumn plowing, it also 
increased 1,000 grain weight Straw gain ratio was higher on 
the plots receiving N with autumn plowing than on 
unfertilized plots, but the reverse held when N was applied
with the spring cultivation (FCA 23 26) 

548 Salcheva, G ,Vaklinova, S ,Gramatikova, K 1966 Some 
Featuresof PhosphorusMetabolism of Winter Wheat During 
Low Temperature Hardening Soy Plant Physiol 13 880 86 
(Eng)

The changes in P fractions whuLh occur during hardening 
were studied During the first and especially during the second 
phase of hardening, the incorporation of 32p increased in the 
Ba soluble fraction and abruptly decreased in the 
phosphoprotein fraction of winter wheat plants Short time 
low temperature treatment (70) decreased the rate of 
accumulation of 32p in the insoluble nucleotide containing
fraction from the leaves and roots of winter wheat (CA 
66 44293q) 

549 Sdobnikova, 0 V 1966 Efficiency of Fertilizersand 
Their Application in North Kazakhstan Vestn Sel'khoz 
Nauki (Moscow) 11(7) 45 53 (Russ) 

A systematic survey of total amounts of N, P, and K in 
virgin soils showed that a deficiency of available P was the 
major reason for low yields of field crops Fertilization of 
spring wheat, corn, potatoes, and cabbage with low levels of 
superphosphate gave a marked increase in grain and fodder 
yields (CA 65 20790g) 

550 Sechnyak, L K 1969 Effect of Fertilizerson Chemical 
Composition of Grain of Different Varieties of Winter Wheat 
Agrokhlmiya, No 2, 46 53 (Russ) (Krym Sel' Khoz Opyt 
Sta , Klepinino) 

In a 3 yr experiment with nine varieties on Crimean 
southern chernozems, N always increased the percentage 
content of protein in the grain, but different varieties reacted 
differently to different combinations of N, P, and K (SF 
32 3159) 

551 Semenenko, G I , Krasil'nikova, L A 1966 Effect of 
Mineral Nutrients on RNA and Protein Metabolism in the 
Ctoplasmic Structures of Plant Cells Soy Plant Physiol
13 577 80 (Eng) (State Univ ,Kharkov) 

The rate of glycine 14C incorporation into RNA and 
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proteinb, and the amount of these compounds in the 
chloroplast, mitochondrial, and mc-i- cmal fraction, from 
wheat, potato, and sugar beet plants, increased when the 
fertilizer NPK (60 45 45) was added to the soil prior to 
sowing or during the vegetative period The amount of RNA 
and the incorporation of glycine 14 C into proteins varied in a 
parallel manner and the largest effect of NPK on RNA and 
protein metabolism was in the chloroplast fraction (CA 
65 17648d) 

552 Shaposhnikova, I M , Makarova, L I , Tikhi, I K 1967 
Effect of N Top Dressings on Winter Wheat Giown on 
Chernozemn in the Rostov Province Agrokhimiya, No 7, 3 7 
(Russ ) (Donsk Zonal N I Inst Sel' Khoz, Rassvet) 

Winter wheat cv Bezostaia I received 0, 20, 40, and 80 kg 
N/ha at diffeent times The application of 40 kg N/ha m 
spring (April) gave the highest increase (3 2 hkg/ha) in grain 
yields, splitting the application between spring and the 
ear forming stage (May June) gave similar increases Forty kg 
N/ha, applied as a single or a split dose, raised the contents of 
crude protein by 0 4-0 6% and 0 8 1 1%, respectively (FCA 
21 15) 

553 Shemetov, V E , Drogalin, P S 1968 PrecedingCrops 
and the RootSystem of Winter Wheat Vest Sel' khoz Nauki, 
(Moscow), No 8, 12021 (Russ) 

In three rotations on heavy leached Kuban chernozem with 
and without application of fertilizers to the crops preceding 
the main winter wheat crop, N 3 5 PgoK 4 5 was applied to this 
winter wheat except when it was preceded by lucerne or peas 
Wheat yield was related to root weight in in the top 40 cm In 
the unfertilized rotation, root formation was best after 
legumes, and in the fertilized rotation it was best after row 
crops (SF 32 721) 

554 Shilova, E I, Bronnikov, V 1 1969 Influence of 
Potassium on the Use of Fixed Ammonium by Oats and 
Iheat DokI TSK-I9A, No 154, 177 81 (Russ) 

Oats and wheat were grown in pots filled with 2 6 kg dry 
soil Soil was fertilized with 0 4 g N in the form of 
(1s NH 4)2 SO 4 , 0 5 g P2 0 5 as Ca(H 2PO 4)2 H20, and 0 6, 1 2, 

or 1 8 g K2 0 as K2SO 4 The labeled NH3 and K contents were 
determined in the soil at the beginning and at the end of plant 
growth, and also in the plants Maximum crops of both 
cultures were obtained after the addition of a single dose of 
K2 S0 4 (0 6 g) The N uptake coefficient from the fertilizers 
was -51% Application of double K2S0 4 doses considerably 
decreased the crop and the N uptake from the fertilizers by 
the plants, especially by wheat Following application of triple 
K 2S0 4 doses, uptake of labeled N by the wheat plants did not 
occur The contents of labeled NH3 in the soil changed 
insignificantly in all variants (CA 73 87025r) 

555 Sidorina, L V 1968 Local Application of Ammonium 
Phosphates and the Effectiveness of Their Nitrogen 
Agrokhimiya, No 8, 13 18 (Russ) 

556 Spivak, K ,Grabovskii, N ,and Mel'nik, K 1968 Mineral 
Fertilizers and the Yield of Winter Wheat on Different Soils 
(According to the Findings of Field Tests Performed at 
RegionalAgrochemicalLaboratoriesin the Ukraine) Zernovye 
Mashch Kul't 8 22 3 (Russ) 
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557 Stepanov, N S 1965 The Action andEffect of Urea on 
the Yield and Quality of Wheat Agrobiologiya, No 3,425 30 
(Russ ) (Agr Inst , U1yanovsk) 

Foliar application of urea was tested on five wheat varieties 
The maximum amount of urea that could be applied before 
the appearance of leaf burn was 25 kg/ha Arnlcation of 5% 
urea along with NPK in the soil during tillering produced the 
highest yield and increased the protein in the grain and the 
amount of protein/ha for most varieties Application of urea at 
the rate of 12 kg/ba by airplane increased the grain yield and 
the protein content by about 5% Foliar applicatior of urea 
increased the grain yield 50 90 kg/ha and the protein content 
37 54 kg/ha (CA 63 13989c) 

558 Suklunina, L A 1970 Leaf Diagnostics of Wheat 
Nutrition in Gray ForestSoils of the ObRiverPlateau Diagn 
Potrebnosti Rast Udobr , pp 267 71 (Russ) (Lab 
Plodorodiya Pochv, Biol Inst , Novosibirsk) 

The forest soils were adequately fertilized with P (20 50 mg 
P2 0s/100 g scd), insufficiently fertilized with N (traces to 1 
mg as NO3 ), and scanty fertilized with K (exchangeable K2 0 
8 mg/100 g soil) For leaf analysis, the second leaf from the 
top was used The fertilizer experiments together with soil and 
plant analysis led to the conclusion that an increase in the K 
doses is only beneficial when an adequate supply of N is 
provided The K deficiency, especially at the end of the 
growth period, became critical and led to a decrease in the 
utilization of N, which accumulated in the mineral form in the 
leaves The correlation coefficient between the leaf 
composition and the grain was 0 52 ± 0 25 for N, 0 76 ± 0 15 
for P20, and 0 8 ± 0 13 for K20 The maximum ncrease in 
the grain cro was 25%when 70 kg N/ha and optimal doses of 
K and P were used (CA 74 31109z) 

559 Sul'zhenko, G K 1966 Application of Fertilizers to 
Winter Wheat G;own on Chernozem Meadow Soils in the Kev 
Region Khim Sel' Khoz 4(5) 8 (Russ) 

During 1963 64, winter wheat variety Mironvskaya 264, 
sown in autumn was subjected to the following treatments (1) 
control no fertilizers, (2) dung 20 tons/ha, (3) dung 20 tons/ha 
plus superphosphate aid 30 kg P20s /ha, (4) dung, 20 tons/ha 

plus superphosphate K salt NHANO 3 , respectively 30 P2 0 5 , 

30 K20, 20 N (kg/ha), and (5) treatment (4) without the 
dung K increased the yield by 4 0 qjha The N and P increased 
yield by 1 3 q/ha and I q/ha, respectively With treatment (4) 
the protein content in the grain was higher than with 
treatments (3) and (5) P and K increased the grain starch 
content N fertilizers acted adversely Treatment (4) induced 
the optimal protein to starch ratio in grain (CA 65 9678a) 

560 Sul'zhenko G K 1967 Influence of Fertilizerson Yield 
and Protein Content in Grain of Winter Wheat Visn 
Sd's'kogospod Nauki 10(3) 49 53 (Ukr) 

The combined application of manure and mineral fertilizers 
considerably increased the yield and improved the quality of 
winter wheat The efficacy of mineral fertilizers separately 

applied on a background of manure depended on weather 
conditions, in a year of insufficient moisture, the K fertilizer 
was most effective Winter wheat reacted not only to the 
combined direct action of the manure and mineral fertilizers, 
but also to the action of fertilizers previously applied for the 



growing of peas A single dose of P + K fertilizer previously 
applied for the peas had a positive effect on the yield and 
quality of winter wheat The same fertilizers applied in a 
double dose adversely affected the wheat content of proteins 
and gluten (CA 67 21156d) 

561 Tsoi, A N, Efimova, A S 1969 Application of 
Fertilizersto Winter Wheat Grown After a Catch Crop Khim 
Sel' Khoz 7(2) 13 15 (Russ) (Vses Inst Udobr Agropoch, 
Moscow) 

Winter wheat cv Moskovskaya 2453 receiving 30 tons lime 
+ 20 kg N + 10 kg P2 05 /ha gave yields of 27 7 hkg grain/na 
where it followed a catch crop of early manuring potato cv 
Priekul'ski given 60 kg each of P2 0 5 + K2 0/ha, compared 
with 23 5 hkg/ha where it followed unfertilized potatoes The 
same rates of P2 O + K20 were applied direct to the wheat, 
the tuber yields of potatoes receiving P20 + K20 were also 
increased by 20 1 hkg/ha Twenty tons farmyard manure/ha 
applied to the catch crop or directly to the wheat had similar 
effects on grain yield (FCA 22 2434) 

562 Tsvetkova, L G 1969 Urea Fertilizer Visn 
Sil's'kogospod Nauki 12(6) 58-60 (Ukr) 

Addition of 45 kg of N/ha as urea or NH 4NO 3 in addition 
to P20 5 60 plus K 20 60 kg/ha to a chemozem poor in humus 
increased the yield of fall wheat by the same amount 
However, the crude protein content of the grain was 2 5% 
greater after urea than after NH4 NO3 fertilization and that of 
gluten was 1 6% greater The protein of maize grain was also 
-1 5% greater after urea than after NH 4 NO3 or NH4OH 
fertilization (CA 71 111991j) 

563 Turuleva, V A 1969 Effect of Mineral Fertilizerson 
Wnter Wheat Under Irngation Agrokhimiya, No 7, 67 70 
(Russ ) (Rostov Opytn Melior Stan , Elkin, Bagaev Raion) 

In trials during 3 yr, different rates of N, P, and K were 
applied to winter wheat grown on chernozem sod given (a) 
presowing irrigation and (b) as (a) plus 1 3 irrigations during 
the growth period whenever soil moisture content decreased to 
75 80% of field capacity Average grain yields on (a) and (b) 
soils receiving no fertilizer were 36 2 and 39 2 hI g/ha, 
respectively Application of N or P 20 S each at 90 kg/ha, gave 
yields of 42 5 and 41 4 hkg/ha, respectively, on (a) and 50 5 
and 43 6 hkg/ha on (b) Application of 120 kg N + 60 kg 
P2 05 /ha gave the highest yields of 52 8 and 58 1 hkg/ha on 
(a) and (b), respectively N increased the translucency 
percentage in grain and gluten content of flour Yields were 
not appreciably affected by applying K (FCA 23 23) 

564 Tyuhn, V A, Beus, T B, Bogdanova, V B 1967 
Effect of Increasing Levels of Organic Fertilizersand Their 
Combinations With MineralFertilizersand Lime on Yield and 
Dernovo-Podzolic Soil Properties Agrokhimiya, No 8, 86 93 
(Russ) (Nauch Issled Inst Sel'sk Khoz Tsentr Raionov 
Nechernozem Zony, Nemchmovka) 

The investigation was carried out during 1960 65 on a 
dernovo podzolic soil both limed and unlimed in a 
several course rotation experiment (spring wheat, corn and 
sugar beet, corn) testing organic fertilizers and their 
combinations with mineral fertilizers and lime effects on 
physicochemical aid biological properties of the soil The 

average increase in yield on limed soils, as compared with 
unlimed soils, was 48 centners/ha Liming promoted an 
increase of the capillary moisture capacity and porosity and 
decreased the specific gravity of the soil A combination of 
lime and manure increased the capillary moisture capacity by 
3 48% and porosity by 3 99%, and lowered the specific gravity 
by 0 121 g/cm3 Lime, manure, and especially their 
combination, promoted the activity of cellulose decomposing 
and other microorganisms, the activity of sucrose, and the 
respiration intensity during the months of July and August 
Tables showing rates of fertilizers (manure, NPK) and their 
influence on yield of corn, changes in humus content of the 
plow layer, capillary moisture capacity, porosity, and specific 
gravity of the sod are presented (CA 68 2315j) 

565 Usmanov, Y A , Ikhsanov, R G 1967 Effect of Ur r in 
the Bashlar cisUrals Agrokhlmiya, No 2, 15 20 (Russ) 
(Bashkir Sel' Khoz Inst, Ufa) 

Ammonification and nitrification of urea proceed at 
different rates in different soils Ammonificat on is rapid in 
gray forest soils and nitrification is rapid in chernozems 
Differences in the rates of conversion are associated with 
differences in the qualitative and quantitative composition of 
the sod flora Topdressing winter wheat with urea in spring 
increases yield, but delaying this topdressing sharply decreases 
its effectiveness Basal application of urea is as effective as that 
of (NH 4 )2 SO4 and NH 4 NO3 for increasing grain yield of 
spring wheat, urea is best applied in autumn in the chernozem 
zone, but in the nonchernozem zone autumn and spring 
dpphcations are equally effective Urea increases the 
percentage content of protein in wheat grain (SF 30 2114) 

566 Vertu, S A, Malyuga, N G 1970 Effect of Nitrogen 
Topdressing on Yield and Quality of Winter Wheat Receiving 
Different Fertilizer Treatments Agrokhimiya, No 3, 3 13 
(Russ ) (Krasnodar Nauchno Issled Inst Sel' Khoz ) 

On leached chernozem, foliar spraying with urea at ear 
formation of winter wheat preceded by maize for silage and 
receiving N6 0 P90 K4 5 improved gluten quality more than did 
foliar spraying with NH4 NO3 , but the two forms were equally 
effective in increasing accumulation of gluten, protein, 
trptophaie, and P, and in improving the fractional 
composition of the protein When topdressing was with dry 
fertilizer, NH 4 NO3 increased the contents of gluten and 
protein more than urea did Urea at 7 5 15 N in solutions of 
20% concentration is recommended when high rates of basal 
fertilizer are applied, with low rates of basal fertilizer, urea at 
30 60 N in solutions of 30%and 40% is recommended so as to 
improve both the content and quality of the gluten (SF 
33 4045)
 

567 Vertii, S A, Malyuga, N G 1969 Role of Early and 
Late Topdressings in Increasing the Yield and Quahty of the 
Grain of Winter Wheat Agrokhimiya, No 11, 44 53 (Russ) 
(Krasnodar Nauchno Issled Inst Sel' Khoz ) 

The average effects of early topdressing with N, P, NP, NK, 
or NPK, or with early NPK + N at earing are tabulated for a 
3 yr experiment with and without basal application of NPK to 
wheat preceded by peas, winter wheat, or maize for grain The 
effectiveness of early topdressings including N was greater 
without basal NPK Both with and without basal NPK, N was 
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the important component in the topdressings With basal NPK, 
the percentage contents of protein and gluten were highest
when NPK +N was topdressed to wheat preceded by peas, and 
the tryptophane content was iughest with NPK + P after 
maize The viscosity of the gluten was highest after topdressing 
with N or P after maize Topdressing sometimes affected the 
fractional composition of the protein (SF 33 3172) 

568 Vertii, S A, Shemietov, V E 1968 Effect ofPreceding 
Crops and Fertilizer Practice in Rotations on Leached 
Chernozems of the Kuban on the Grain Quality of Winter 
Wheat Agrokliimiya, No 7, 17 26 (Russ) 

When NPK was applied in the rotation, maize for seed was 
the best preceding crop The NPK increased the protein
content of wheat grain, NPK and the preceding crop affected 
the gliadin and glutelin contents of the protein (SF 31 4468) 

569 Verti, S A, Vetrukova, A M, Volkova, V A 1970 
Role of the Base Fertih"-r in Increasing £he Yield and 
Improving the Technological Qualities, Fractional and Amino 
Acid Cmposition of the Protein cf Winter Wheat 
Agrokhimiya, No 10, 21 30 (Russ) (Krasnodar 
Nauchno Issled Inst Sel'sk Khoz ) 

Addition of P and K to N fertilizer on leached chernozem 
(a) led to a considerable improvement in wheat grain quality

The best resuits in yield and quality were attained with NPK 

(90 90 45) and NPK (135 135 90) Yield was increased by 

22 9 cwt/ha, gluten increased by 8 8%, protein by 2 78%, and
 
amino acids in raw protein by 12 8% On (a) and carbonate 

chernozem, a decrease in P fertilizer led to a decreased yield
but an increased amino acid content, while an increase of N 

enhanced the glassiness of the grain and the content and 

fractional quality of gluten and protein (CA 74 52534z) 


570 Vigutova, A Y, Ivchenkb, A S 1970 Effect 01 
Molybdenum on Soil Nutrients and on the Yield of Peas and 
Winter Wheat on Chernozems in the Northern Azov Sea 
Region Agrokhimiya, No 7, 109 14 (Russ) (Rostov Univ )

In field experiments, application of Mo [1 kg/ha as 
(NH 4 )2 MoO 4 ] had no effect on the content of N, P, K, and 
Mo in the title plants Conclusion the application of Mo to 
winter wheat and peas on these soils is not expedient (CA
73 97955h) 

571 Vlasyuk, P A, Balabaiko, V F 1969 Effect of 
Topdressing Wgith Combined Fertilizers on the Yield and 
Quality of Wnter Wheat Agrokhimuya, No 3, 5 8 (Russ)
(Ukr Sel'skokhoz Akad, Kiev) 

Dressing with nitrophos and the NPK equivalent of single
fertilizers was calculated on the basis of 25 kg N/ha The 3 yr 
average yield of two types of wheat increased by 4 0 5 7 and 
4 16 6 cwt/ha, respectively The protein content of the grain
increased during the trial period by 0 2 12% Protein harvest 
per ha increased for one type by 0 4 0 9 Lwt/ha The sugar 
content was not affected, and essential amino acios increased 
(CA 70 114242f) 

572 Vlasyuk, P A, Kozlov, N V 1968 Urea Nitrogen as a 
Nutrient for Winter Wheat Doki Vses Akad Sel'-Khoz
Nauk, No 7, 2 5 (Russ) 

Investigations on the effect of N fertilizers on the yield and 
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protein content of winter wheat showed that urea should be 
applied for summer topdressing during ear fotmation, whereas 
NH 4NO3 is preferred for nutritional balance Urea Is less 
suitable for the latter purpose due to the loss of~arbamide N 
as NH 3 , especially on calcareous soils The prolonged (5 8 
days) hydrolvsis of urea deprives the wheat of N at a critical 
initial period Besides, nitrification of NH3 is slowed down at 
the low temperature of early spring Urea is taken up
metabolically with less expenditure of energy than NH4 NO3 
and serves not only as a source of N, but also as a reserve for 
the fo, mation of the ureide form of N compounds, favorably
affecting the syntnesis of amino acids and proteins (CA 
69 95488b) 

573 Vlasyuk, P A , Shmat'ko, I G, Rubanyuk, E A 1968 
Role of the Trace Elements, Zinc, and Boron in Amino Acid 
Metabolism and Drought Resistance of Winter Wheat Soy
Plant Physiol 15 237-42 (Eng) (Inst Plant Physiol , Kiev)

Under drought conditions, winter wheat treated with Zn or 
B showed an increased prolne content in the leaves, stems, 
and ears, and a decrease in the total amount of the other free 
amino acids The effect of Zn on increasing the drought 
resistance of plants of different ecological groups was similar 
and was connected with the disturbance of N metabolism 
during drought Zn depressed cytoplasm permeability, and 
increased the content of high molecular weight compounds
and colloid bound water (FA 1 120o) 

574 Vlasyuk, P A, Rubanyuk, E A , Shmat'ko, I G 1969 
Effect of Zinc and Boron on Nucleic Acid Metabolsm in 
Varieties of Winter Wheat Under Drought Conditions Soy 
Plant Physiol 16 872 76 (Eng ) (Inst Plant Physiol , Kiev)

The effect of foliar application of Zn and B on the DNA 
and RNA content of winter wheat in drought conditions was
investigated TreatTnents with Zn and, to a lesser extent, B 
reduced the loss of the nucleotides in both drought resistant 
and hydrophilic varieties and favored protein synthesis (CA 
72 99616b) 

575 Vlasyuk, P A , Rudenko, G S 1969 
Baking Technological Properties of Winter Wheat Grain as 
Dependent on Various Levels of Fertilization Agrokhimiya, 
No 6, 73 7 (Russ ) (Ukrain Sel'skokhoz Akad , Kiev) 

In trials during 2 yr, winter wheat cv Mironovskaya 808 
grown on two soils was given different combinations of 40 60 
kg each of N, P2 O5, and K2 0/ha As the nutrient rate 
increased from nil to 60 kg N + 60 kg P2 OS + 60 kg K2 0/ha,
there was a linear increase in the grain protein content and 
gluten content of flour and a decrease in grain starch content 
This fertilizer treatment gave 11 3 12 2% protein, 26% gluten, 
and 54 1 54 8% starch (a) on podzolic chemozem soil and 
11 1 11 3% piotem, 22 9% gluten, and 55 7 56 7% starch (b) 
on derno podzohc soil, compared with 8 9 10 2%, 18 9%, and 
57 57 9%, respectively, for unfertilized treatments on (a) and 
8 7 8 8%, 20%, and 58 2 60 7% for unfertilized treatments on 
(b) Information is also given on the baking quality of flour 
from grain obtained from plots given different rates of 
fertilizers (FCA 23 112) 

576 Volkov, E D 1969 Leaf and Soil Nutrition Conditions 
of Spring Wheat in Northern Kazakhstan Vestn Sel'khoz 



Nauki Alma Ata 12(11) 16 21 (Russ) (VNII7Kh, Shortandy)
The nutrient requirements of spring wheat on ordinary

chernozem were studied by soil and leaf analysis A high yield 
was obtained by fertilization with P 4 oK40 and N2oP4 oK40
The increase in yield was due principally to P and not N 
Raising the amount of P from 20 to 60 kg/ha increased the
yield, but further increases in P did not increase the yield Leaf 
analysis showed that wheat requires available P from the first 
days of growth Therefore, the principal element that wheat 
requires is P The recovery of P20 5 after fertilization with PK 
was 12 5% (CA 72 89364d) 

577 Volod'ko, M M, Biglov, T T 1968 Effect ofMn and 
0* on FrostHardeningof Winter Wheat Trudy Inst Biol 
Bashkir Univ 1 115 25 (Russ) 

In field trials in the West Urals, Mn and Cu increased frost 
resistance and winterhardiness in winter wheat cv Ul'yanovka, 
independent of the method of application Mn and Cu alsoincreased protein N and P contents in the plants and decreased 
that of nonprotein N, content of monosaccharides was also 
decreased The positive effects of Mn are attributed to the 
increase of protein and RNA contents in tillering nodes of 
young plants aad to intensification of phosphorylation The 
positive effect of Cu was apparently associated with the 
adaptation of protein metabolism to low temperatures (FCA
23 73) 

578 Voznyakovskaya, Y M, Avrova, N P 1968 Effect ofFertilizers ois Multiplication of Microorganisms Producing
Vitamins is the Wheat Rhizosphere Mikrobiologiya
37 11014 (Eng) 

Additions of fertilizer to turf podzolic soil increase thenumber of microorganisms in the wheat rhizosphere (with a 
background of manure and mixed fertilizers) by 4 5 times as 
compared with a 1 5 2 increase found when NPK is used A
corresponding increase is found in the number of vitmin 
producers, this amounts to 30 50% of the total number of 
rhizosphere microorganisms when counted on a 
vitamin deficient medium The species composition of the 
auxoautrophic microorganisms with rhizosphere of wheat 
growing on the indicated soil includes 30 species which differonly slightly depending on the nature of the added fertilizer 

(FA 2 910) 


579 Vyshinski, A M ,Artsukevich, S G 1968 Effectiveness 
of Mineral Fertilizersin Relation to Method of Application
Agrokhimiya, No 9, 22 30 (Russ) (Ukrain Nauchno Issled 

Inst Zeml , Kiev) 


With basal application of NPK to winter wheat, spring

topdressing with 
 N was effective on gray podzolized and 
derno podzolic soils and on podzolized chernozems (SF
32 1367) 

580 Yablokova, M 1969 Spring Wheat ImgationZemledelie, No 3, 54 5 (Russ) (Altaisk Sel'skoklioz Inst,
Barnaul) 

In field trials in Altai province, South Sibena, spring wheat 
grown without irrigation or fertilizers yielded 15 and 22 hkg 
grain/ha in 1966 and 1967, respectively The application of
75 80 kg N, 55 75 kj P2 0S, and 40 50 kg K2 0/ha or two

3irrigations (900 m water/ha) resulted in similar increases in 

yields to 22 hkg in 1966 and 24 hkg in 1967 The highest
yields, 31 35 hkg/ha, were obtained when both fertilizers and 

3three irrigations (1440 m water/ha) were applied Grain 
flintiness was increased by fertilizers but not by irrigation 
(FCA 22 1626) 

581 Yarkovoi, A S 1969 Effect of Topdressing With N on 
the Grain Yield and Quality of Wheat Khim Sel' Khoz
7(2) 15 17 (Russ) (Chernigovsk Obi Sel'skokhoz Optyn 
Stan , Progress) 

In trials during 3 yr with winter cv Mironovskaya 808 given 
a basal dressing of 60 kg each of P20S + K20/ha, topdressing
with 30 kg N/ha at the tillering stag. in spring increased the 
average grain yield by 49 hkg/ha and gluten contnt by
1 19%, with a further topdresbing at the earing st2ge, there was 
an additional increase of 1 2 hkg/ha in grain yield and of 
2 77%in gluten content (FCA 22 2449) 

582 Zarharevskii, V I , Volynskov, V P 1970 Effect of 
Fertilizers on FractionalComposition of Protein of Wheat 
Grain Agroklimiya, No 3, 23.4 (Russ) (Sel' Khoz Inst 
Volgograd) 

In a field and pot experiment on pale chestnut soil, organic 
manures and particularly mineral N, P, and K had little effect 
on the percentage contents of albumins, globulins, and 
prolamines in the protein, but markedly increased the gluteln 
content (SF 33 4041) 

583 Zhurbitskii, Z I , Shidlovskaya, I L 1967 Effect ofan 
Electric Field and Air Ions on the Absorption ofMineralIons 
by Wheat Shoots Elektron Obrab Mater, No 6, 70 3 
(Russ)

Wheat seedlings were cultivated in an electric field under a 
charged metallic screen There were nonsp.cific effects of 
atmosphere electricity and light air ions on the utilization of
minerals by the seedlings Dipending on other conditions, the 
electric field affected ionic composition of the air close to the 
plants lonizition of the air (positive ions) stimulated the 
uptake of K by 44% and of P by 13% from a 3 X 10 4N 
KH 2PO 4 solution (FA 1 1491) 

584 Zmeev, I I ,Zmeeva, F P 1966 Effect ofFertilizisgon 
Winter Wheat Yield Agrokhimiya, No 7, 32 6 (Russ) 

Winter wheat was grown in a field previously fertilized with(NH4 NO) 2 SO4 or urea (30 or 60 kg N/ha) or NP (30 and 20
 
kg/ha, respectively) or finally with NPK (30, 20, and 30 kg/ha,

respectively) The fertilization increased 
 the respective
elements in the upper 20 cm of soil up to the period of grain

maturation Urea was as effective a fertilizer as (NH 4 )2 SO4
 
The wheat yield was higher when the field was treated with NP
 
than with N alone, full fertilization was most effective 
Addition of P or K had no effect on the protein content of the 
grain (CA 65 1281 5b) 

585 Zrazhevski, M N , Slukhai, S I , Khalif, V B 1966 
Metabolism of Nitrogenous Products on Ripening of Winter 
Wheat Seeds Dunng Irrigation Biol Osn Oroshaemogo
Zemled, pp 474 78 (Russ) (Ukrain Nauch Issled Inst 
Fiziol , Rast , Kiev)

Nitrogenous nutrients influenced the growth, formation of 
seeds, and protein composition of winter wheat Bezostaia 1, 
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during irrigation The protein fractions, gliadin, and glutenin, 
increased The addition of P and Zn in N nutnents had no 
effect on ripening of seeds (CA 68 38572e) 

586 Zuev, L A, Golubeva, P F 1967 Effect of Soil on 
Phosphorusai.d Nitrogen Forms Content in Wheat Plantsas 
Connected 1ith Spike Development Agrokhimiya, No 3, 
23 7 (Russ) 

N deficiency caused by PK and NK fertilization on 
low fertility soils and by PK fertilization on moderately fertile 
soils reduced ti e N content (especially protein N) and the 
amounts of nucleic acids in spring wheat by which spike 
development was interrupted Interfering with thf' N uptake, P 
deficiency caused by PK and NK fertilization on soils of low 
fertility and by NK fertilization on moderately fertile soils, 
had the same effet on N and nucleic acid contents and the 
spike development (CA 67 3 19 8 6 p) 

SPAIN 

587 Aguilar, A, Fsteban, E, Salazar, J 1968 Comparative 
Study of Nitrogen Fertilizers I Ammonium Sulfate and 
Ammonium Nitrate An Edafol Agrobiol 27(11 12) 875 84 
(Sp ) (Estac Exp Zaidin) 

Wheat was grown in Neubauer pots filled with a soil high in 
N and P with additions of 0 00, 0 02, 0 04,0 06, and 0 08% N 
as (NH 4 ) 2SO 4 in one series and as NH 4 NO3 in the other The 
plants were grown 15 days at 21 20 in a greenhouse under a 
14hr light/101hr dark cycle The yield of dry matter was 
progressively less with increasing N added in the (NH 4 )2 SO4 
than in the NH4NO 3 series The courses of the N contents per 
plant were roughly parallel, with the (NH 4 )2 SO 4 series 
somewhat lower The amount of P/plant was unaffected, while 
the S was decidedly higher in the (NH4) 2SO 4 series In that 
series the K/plant was somewhat higher and at >004%N 
added the Ca fell progressively In both series Mg/plant varied 
little but was c.onstantly lower by approximately the same 
amount in the (NH 4)2 SO 4 series A positive correlation was 
found between K and Mg, N and S, N and Ca, and S and Ca, 
and a negative correlation between N and P (CA 71 2596p) 

588 Caravello, R V A , Giannetto, F 1964 Fertilization 
Studies in Wheat and Calculation of Minimum Doses of N, P, 
and K Rev Invest Agropecuar, Ser 2 1(2) 13 27 (Sp) 

Plots of 2 X 6 m were used in a 3 X 3 X 3 factorial design 
with two replicates in order to determine the reaction of 
wheat to N, P, and K fertilization in various soils in the 
Argentine, and to calculate the minimum amount of each 
element required to produLe good crops N vas al hlied at 0, 
50, and 100 kg/ha as(N1l4) 2SO4 or NlI 4NO3 P was applied at 
0, 40, and 80 kg/ha of P20 5 in the form of triple 
superphosphate K was applied at 0, 30, and 60 kg/ha of K20 
in the form of KCI Results were obtained of 14 trials at six 
experimental stations, but significant results were derived only 
fioni the Marcos Juarez and Pergamino experimental stations 
of the Cordoba and Buenos Aires provinces, respectively In 
these stations the yield of wheat was increased by N 
fc *lization, whidi was best used at the 50 kg/ha rate, and, in 
one case only, the yield was significantly increased by P and K 
fertilization (CA 67 53132j) 
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589 Hernando, V, Lombardia, V 1966 Phosphorus 
Absorption by Wheat Grown in SeveralSpanish Soils I T ials 
of Different Duration An Edafol Agrobiol 25(5 6) 283 99 
(Sp ) (Inst Edafologia Biol Vegetal , Madrid) 

Wheat was grown in several Spanish soils for 40 60, and 
120 days Between 40 and 60 days of the growing season, the 
wheat absorbs >50% of its total P on an arable soil Plants 
cultivated in two calcareous soils, with ai, adequate level of 
available P, absorbed the highest amount ol P Soils with low 
levels of available P provided the plants with more P when the 
organic matter content was higher The source of the P 
absorbed from the two calcareous soils was the fraction 
extracted with N Nt14 CI, while in the other soils, this P source 
was the fraction extracted with 0 IN NaOH (CA 65 19256c) 

590 Salazar, J 1967 Abonos Para el Trigo In Diez Temas 
Sobre El Trigo, pp 12746 (Sp) (Minmsterio de Agriculture) 

SWEDEN 

591 Fajersson, F 1968 Significance of the Time of 
Application ofNitrogen Fertilizersto Spring Wheat Agri Hort 
Genet 26(1 2) 142 (Sw) 

Total yield, straw yield, and grain yield were determined in 
pot experiments with spring wheat after application of 3 or 6 g 
commercial Ca(N0 3 )2 (15 5% N)/pot Plant height was usually 
reduced by N applied during the first weeks after emergence 
because of increased tillering Total yield and straw yield were 
largest when N was applied 5060 days after emergence 
Optimal grain yield was reached with N application after 40 50 
days In 2 yr, the 6 g application gave the highest grain yield, 
whereas in I yr, the split 3 + 3 g dose was the most favorable 
The number of spikes per pot was normally strongly increased 
by N t rtilization, while the number of kernels per spike 
decreased A single application ' f the large dose had a negative 
influence on the kernel size The highest N content was 
obtained 70 90 days after emergence On comparing an early 
ripening and a late ripening variety, the former gave optimum 
grain yield on split application, and showed a hight- ci amylase 
activy and lower lrdging number than the late variety (CA 
72 78022q) 

592 Fajersson, F 1965 Urea and Calcium Nitrate 
Fertilizationof "Ring" Spnng Wheat Results From a 5 Year 
Series of Trials Weibulls Arsbok 60 224 (Sw) 
(Weibullsholm, Landskrona) 

In trials in which spring wheat was given 300 and 600 kg 
calcium nitrate/ha or equivalent rates of urea, higher yields 
were obtained by applying N when the crop was 10 15 cm tall 
than by applying it at sowing time (FCA 19 1954) 

593 Jonsson, L 1969 Interaction Between Nitrogen and 
PhosphorusPotassium Fertilization of Spring Wheat 
Lantbrukshoegsk Medd , Ser A 118, 18 pp (Sw) (Inst 
Vaxtnaringslara Jordbearbetning, Uppsala) 

In 127 1yr field experiments, four levels of N were applied
with and without PK fertilization The effects on yield were 
significant in all groups Crude protein seemed correlated with 
the P value of the soil It was not influenced by PK but by N 
fertilization (CA 72 54263t) 



594 Jonsson, L, Bondesson, L 1966 Field Thals With Split 
Nitrogen Dressingsto Winter Cereals Landbrukshoegsk Medd 
Ser A, No 57, 30 pp (Sw) 

Numerous trials throughout southern and middle Sweden 
mainly on winter wheat showed that N applications were 
profitable up to 62 kg/ha N Increasing N applications 
increased the crude protein content of the grain Both delaying 
and splitting fe tilzer application also increased the crude 
protein coatent N fertilizing considerably reduced the 
standing power of the straw, but this effect was decreased by 
splitting the N dressing Applying the greater part of the N just 
before heading increased average grain weight (SF 30 623) 

595 Nilsson, L G 1968 Lffect of Uneven Spreading of 
Nitrogen on Yield and Quality of Cereal Grains 
Vaext Naenngs Nytt, No 1,23 8 (Sw) 

Uneven spreading of N on wheat 2 weeks after emergence 
decreased grain yield by 100 200 kg/ha and N uptake by 2 3 
kg/ha No negative effects were observed on volume weight or 
on the 1,000 grain weight Tests for baking quality were 
inconclusive (SF 31 3635) 

596 Roland, M 1968 Nitrogen FertilizingaPidRipening of 
Cereals Vaext Naerings Nytt, No 1, 5 8 (Sw j (Weibullsholm, 
Landskrona) 

N increased tillering in cereals Ripening of oats, wheats, 
and barley was advanced by presowing and delayed by 
post-emergence applications, but differences m time and 
uniformity of npening were affected more by soil conditions, 
rainfall distnbution, and seasonal variations than by N 
applications (SF 31 3636) 

UNITED KINGDOM 

597 Beveridge, J L , Jarvs, R H , Ridgman, W J 1965 
Studies on the NitrogenousManuringof Winter Wheat J Agr 
Sci 65(Pt 3) 379 87 (Eng) (School Agr, Univ Cambridge) 

It is concluded 4hat field trials are never likely to determine 
an optimum time for N topdressing because of the 
unpredictable relationship between individual yield 
components and grain yield, at.d because of the variation in 
response to N due to seasonal and environmental factors 
(FCA 19 727) 

598 Bremner, P M 1969 Effects of Time and Rate of 
Nitrogen Application on Tillering, "Sharp Eyespot" 
("Rhizoctonia solam") and Yield in Winter Wheat J Agr Sci 
72 273 80 (Eng) (Univ Nottingham School Agr, Sutton 
Bonigton) 

Various rates of N fertilizer were applied in early and late 
spring to two densities of winter wheat The disease level was 
higher where N was applied early and increased with increasing 
application of N up to 120 ut.ts, and was higher at the higher 
density Late N gave higher gran yieid (SF 32 3162) 

599 Jiremner, P M 1969 Growth and Yield of 77ree 
Varieties of Wheat, With ParticularReference to the Influence 
of Unproductive Tllers J Agr Sci 72(2) 28187 (Eng) 
(Umv Nottingham School Agr, Sutton Bonington) 

In a trial in 1962, the wheat ,.v Jufy I, Capelle, and 

Yeoman, which have low, intermediate, and high tiller 
production, respectively, were grown at densities of 129 and 
259 plants/rm and received a basal dressing of NPK applied to 
the seedbed On March 20, half the plots were topdressed with 
40 units N/acre None of the varieties responded to the higher 
N level Data for Yeoman and Cappelle showed that 
competition from unproductive tillers was not serious, in 
Yeoman, after the death ofunproductive tillers, the remaining 
shoots grew more rapidly and caught up with those of 
Cappelle The three varieties gave similar grain yields (FCA 
22 1684) 

600 Eagle, D J 1968 Effect ofNitrogenRates on Grain Size 
in Winter Wheat Exp Husb, No 17, 45 6 (Eng) (NAAS, 
Cambridge) 

Data from 25 trials with winter wheat (Cappelle) showed 
that the grain size was reduced significantly only when N rates 
were excessive or when yield was restricted by some factor 
other than N (SF 32 1549) 

601 Garner, H V, Dyke, G V 1969 The Broadbalk Wheat 
Experiment The Broadbalk Yields Rep Rothamsted Exp 
Sta 1968(Pt 2) 26-46 (Eng) (Rothamsted Exp Sta, 
Harpenden) 

Yield tables showing the effects of different fertilizer 
treatments are given for the main period of the experiment 
(1852 1967), the continuous wheat period (1852 1925), and 
the post 1925 period after introduction of fallowing Results 
show that (1) yields from PKNaMg + N were as good as yields 
from large dressings of farmyard manure, (2) N only was much 
more effective than minerals only N was ever more effective 
in the presence of minerals, (3) yielas 'ncreascd with increaoing 
applications of NH 4 N un to 86 lb/acre N, (4) higher yields 
were obtained with NO3 N than with NI1 4 N, (5) spring 
applications of NH 4 N were better than autumn applications, 
particularly in wet seasons, (6) NI-14 N had no residual value 
for a second crop but PKNaMg had a residual effect when N 
was also applied, (7) yields from rape cake were higher than 
those from equivalent amounts of N as NI-I4 N but lower than 
yields from N + PKNaMg, (8) fallowing had a large immediate 
action but a small residual effect (SF 33 1499) 

602 Gasser, J K R 1965 Effects of Ureaon the Germination 
and Early Growth of Kale, Barley, and Wheat Plant Soil 
23(3) 351 70 (Eng) (Rothamsted Exp Sta ,Harpenden) 

On a soil containing much free CaCO 3 derived from chalk, 
.rea either did not affect yield or depressed it below that of 
the unfertilized crop (CA 67 72907g) 

603 Gasser, J K R, Hamlyn, F G 1968 Effects on Winter 
Wheat of Ammonium Sulfate, With and Without A 
Nitnfication Inhibitor, and of Calcium Nitrate J Agr Sci 
71(Pt 2) 243-49 (Eng) (Rothamsted Exp Sta , Harpenden) 

Winter wheat grown on a sandy loam and on a clay loam 
soil was given (NH 4 )2 SO4 alone or treated with the 
nitrification inhib tor, 2 chloro 6(trichloro nethyl)pyndine, 
drilled with seed, in autumn In spring, dressings of treated or 
untreated (NH 4 )2 SO4 or of Ca(N0 3 )2 were broadcast, 75 or 
150 lb of N/acre were given on the sandy loam and 50 or 100 
lb on the clay loam Plants were sampled during growth and 
grain yield was measured Without fertilizer N, the wheat 
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yielded 17 cwt/acre on the sandy loam and 46 on the clay, and 
with the double dressings given in spring yields were 52 and 56 
cwt/acre On the light soil, treated (NH 4 )2 SO4 given in 
autumn increased yield by 3 5 cwt/acre with the single 
dressing and by 5 4 with the double one On the heavy soil, 
the inhibitor had no effect on yield Dressings o' 50 lb of 
N/acre in autumn or spring increased yields equally, but with100 lb of N/acre, spring dressing in(re.sed yield slightly more 

than autumn dressings Ca(N0 3 )2 at 75 lb of N/acre vas 
significantly better than (NH 4 )2SO4 on the light soil The 
inhibitor did not affect the speed with which N was taken up, 
or the total uptake, from fertilizer given in spring (CA 
70 19250y) 

604 Gasser, J K R, lordanou, I G 1967 Effects of 
Ammonium Sulfate and Calcium Nithate on the Growth, 
Yield, andNitrogen Uptake of Barley, Wheat, andOats J Agr 
Sci 68 307 16 (Eng ) (Rothamsted Exp Sta , Harpenden) 

Fifty and 100 lb N/acre in the field and 100 and 200 lb 
N/at.re in the glasshouse, as (NH 4 )2 SO 4 and Ca(N0 3) 2, were 
applied to barley, wheat, and oats grown on clay loam soil 
(Clay with Flints) In the glasshouse, dry matter production 
and N uptake depended on the N available and increased with 
increasing N application, in the field, dry matter was increased 
by applying fertilizer N, N uptake depending on the amount 
applied All crops produced more dry matter with nitrate N, 
more N was taken up from nitrate than ammonium From 
flowering to maturity, N content of straw in all crops 
decreased, but of grain, increased Recovery of fertilizrr N by 
barley and wheat fluctuated between 58 and 69% from 56 
days to harvest, but recovery by oats was 98% and 59% from 
80 days to harvest N fertilizer application increased number 
of ears/ft 2 , dry matter/ear, and N uptake/ear for crops both in 
the field and glasshouse, but effects varied between the three 
crops (SF 30 3782) 

605 Gupta, M B S , Cornfield, A H 1966 
PhosphorusSupplying Power of Some Organicand Inorganic 
Sources to Wheat in a CalcareousSoil Sci Cult 32(6) 322 24 
(Eng) (Imp Coil Sci Technol, London) 

The general effectiveness of various organic and inorganic 
sources of P on wheat in greenhouse pot experiments with a 
calcareous soil was in the following order nucleic acid> 

=NH4H 2 PO4 > CaH4 (PO 4 )2 phytin> CaHPO 4 >Ca3 (PO 4 )2 
Nucleic acid was superior to the order materials in increasing 
the yield and P content of the plants and in total P uptake in 
the straw and grain The other materials varicd in their effects 
on these criteria Nucleic acid increased P uptake ',5%over the 
control compared with a 11% increase by Ca3(PO 4 )2 (CA 
66 1934z) 

606 Hanley, F , Ridgman, W J , Beveridge, J L 1966 A 
Comparison of the Effects of Liquid and Sohd Nitrogenous 
Topdressings for Wnter Wheat Exp Husb 13 79 84 (Eng) 
(School Agr , Univ Cambridge) 

in three experiments on successive wheat crops at different 
sites in a day I ind field, (NH 4 )2S4, NaNO3 , and urea were 
applied as solids or as aqueous sprays at rates of 40 uniis/acre 
N in 100 gal water The solid fertilizers consistently produced 
higher grain yields than the corresponding spral s The 
efficiency with which plants could use nutrien., applied in 
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solution as a spray was determined partly by the extent of leaf 
cover at the time of treatment and partly by subsequent 
rainfall (SF30 1371) 

607 Holmes, M R J 1968 Nitrogen and Quality in Winter 
Wheat Fisons Agr Tech Inf, pp 28 36 (Eng) (Levington 
Res Sta)In 10 experiments over 3 yr i Eastern England, N appled 
in May increased grain yield more than did N app'ied in March 
N applied at ear emergence diu iot increase yield much The 
protein content of the grain increased with increasing rates of 
N and was greater after May man after March application, 
application at ear cmerge~ice increased it The optimal rate of 
N for yield usually gave a protein content above 10% (SF 
32 1550) 

608 Hooper, L J , Davies, D B 1968 Melanism and 
Associated Symptoms in Wheat Grown on CooperResponsive 
Chalkland Soils J Sci Food Agr 19(12) 733 39 (Eng) 
(NAAS, Coley Park, Reading) 

An account is given of symptoms of blackening observed in 
the field in South England in spring wheat cv Atle and Atson 
One of the symptoms was formation of a dark pigment 
(melanism) Blackening usually occurs on shallow, chalk 
rendzina soils, and the symptoms are aggravated by N, by wet, 
warm summers, and by prior cropping with kale When Cu, 
Mg, Mn, Mo, and Zn were applied to spring wheat in pots, 
signifi ant reductions in blackening were obtained only from 
Cu and Cu + Mo In field trials in 1961 and 1962 with wheat 
cv Atle, grain yields were significantly increased by spraying 
with 12 oz CuSO4 in 100 gal water/acre, or Lopper 
oxychloride at 1 5 lb in 20 gal water/acre, in combination with 
73 or 22 66 lb N/acre, iespectivel, The interaction between 
Cu and N was significant Sympt( ns of blackening were 
intensified by N, but were reduced by both soil and spray 
applications of Cu Of the various symptoms of blackening, 
melanism was least affected by Cu Factors associated with the 
occurrence of blackening in wheat are discussed (FCA 
22 1667) 

609 Johnston, A E 1969 The Broadbalk Wheat 
Experiment The Plant Nutrients in Crops Grown on 
Broadbalk Rep Rothamsted Exp Sta 1968(Pt 2) 50 62 
(Eng) (Rothamsted Exp Sta ,Harpenden) 

Tables show the uptake, percentage content, and apparent 
recovery of nutrients for 1966-67 in crops from the 
continuous wheat section and from the first year after fallow 
Results are discussed in relation to earlier figures More N, P, 
and K were removed per acre in te first crop after fallow than 
in continuous wheat Percent N but no percent P, in the dry 
matter was also higher after fallow Percent K in the grain, but 
not in the straw, was little affected by treatment or fallowing 
and was roughly the same in 1966 67 as in 1852 91 Where no 
PKNaMg was given, uptake and recovery of N were less in 
1966 67 than in earlier periods because deficiencies of P and K 
limited growth Where NPK was given, total uptake of both N 
and P remained much the same over the whole period of the 
cxperiinent More N was recovered from NO4 N (apphcd in 
spring) than from NI-I4 N (applied in autumn and spring) Na 
uptake was small and was 1/25 to 1/50th of the K uptake Ca 
uptake was between one third and one fourth of the K uptake, 



and approximately one half as much Mg as Ca was taken up 
(SF 33 1501) 

610 Lessells, W J , Webber, J 1965 The Effect of Nitrogen 
on Winter Wheat Exp Husb, No 12, 74 88 (Eng) 
(Rothamsted Exp Sta , Harpenden) 

One hundred and fourteen experiments over 7 yr on winter 
wheat are summarized Ayield increase of 6 cwt/acre could be 
obtained by applying 60 units N/acre The lower yielding the 
site, the greater was the response to N, and the earlier the 
fertilizer had to be applied Lodging occurred at high yielding 
centers to wluch N was applied early The recommendations 
were 40 60 units N/acre in May after plowed grass, 60 units in 
April after arable crops on heavy clay soil and 80 90 units on 
other soils, 40 units in May on peaty fen, wet soils, or after 
frequent farmyard manure applications (FCA 19 1347) 

611 Mundy, E J , McClean, S P 1965 Winter Wheat Trials 
at Experimental Htsbandry Farms and the Norfolk 
AgriculturalStation 1 Comparisons of Times ofSowing, Seed 
Rates, and Seed Bed Versus Spnng Nitrogen (195761) 2 
Comparisons of Rates and 7mes of Application of Spring 
Nitrogen (1953 61) Exp Husb, No 12, 146 63, 164 72 
(Eng ) (High Mowthrope Exp Husb Farm) 

1 In trials at seven experimental farms on a range of zoil 
types over 4 yi with the stiff strawed cv Cappelle Desprez, it 
was concluded that time of drilling had no effect on yield 
until November when late drilling depressed yield, the 
optimum seed rate was 140 lb/acre (lugher on heavy soils), 
spring N gave a bigger response than seedbed N, an economic 
response being obtained from 60 units N/acre 2 Trials on five 
farms showed that 60 units N/acre produced a yield increase 
of 9 8 14 3 cwt/acre on light chalky soils, and 5 7 7 7 cwt/acre 
on heavy clay soils with no response on a heavy silt (after 
potatoes and peas) The effect of time of N application varied 
with the farm, although split dressings consistently gave the 
best results (FCA 19 1346) 

612 Rodger, JBA , Gill, W D 1966 The Effect ofN and 
PK Fertilizers on the Yield of Winter Wheat Exp Husb 
13 66 71 (Eng ) (Edinburgh & East Scotland Coll Agr) 

Trials were conducted for 7 yr in East Scotland on sods 
that were mainly loams and clay loams of satisfactory P and K 
status Winter wheat grown after potatoes did not respond to 
dressings of 48 units/acre of P20s and 48 units of K 20 
applied either to the seedbed or in early spring (unit = 1 12 
lb) Light dressings of N (usually 18 units/acre) applied to the 
seed bed or in early spring in addition to a N topdressingjust 
before stem elongation, resulted in significant but 
subeconomic yield increases Spring and autumn applications 
of N were equally effective and N could therefore be applied 
as a single dressing in spring (SF 30 1369) 

613 Spratt, E "),Gasser, J K R 1970 The Effect of 
Ammonium Sulfate Treated With aNitrificationInhibitor,and 
Calcium Nitrate, on Growth and N Uptake of Spnng Wheat, 
Ryegrass, ani Kale J Agr Sci 74 111 17 (Eng) 
(Rothamsted Exp Sta , Harpenden) 

Italian ryegrass (Lohum multiflorum), spring wheat 
(Triticum aestwum), and thousand headed kale (Brassica 
oleracea) were grown on a clay loam (pH 7 6, and 0 175% 

total N) developed from Clay with Flints Ca(NO 3 )2 and 
(NH 4 )2SO 4 (treated with a nitrification inhibitor) were each 
applied at 50 and 100 lb N/acre Wheat and ryegrass responded 
better to (NH 4 )2 SO4 , until the .,sllky stage of growth 
Dry matter production in kale was larger with Ca(NO 3 ) 2 Most 
wheat grain/lb of N was produced with 50 lb N/acre given as 
Ca(N0 3)2 N uptake by wheat and ryegrass was faster from 
(NH 4 )2 SO 4 , and from Ca(NO3) 2 by kale Fifty.eight percent 
of the fertilizer N was recovered from Ca(N0 3)2 and 43% 
from (NH 4 )2 SO 4 (SF 33 3175) 

614 Spratt, E P , Gasser, I K R 1970 Effects of 
FertilizerNitrogen and Water Supply on DistnriutionofDry 
Matter and Nitrogen Between the Different r'arts of Wheat 
Can J Plant Sci 50(6) 613 25 (Eng) (Rothamsted Exp Sta, 
Harpenden)
 

Wheat in pots and in the field was subjected to different 
watering regimes and fertilizer N, either as ammonium N with 
a nitrification inhibitor or as nitrate N, was applied at sowing 
or during growth Greater leaf and stein weight was produced 
during early growth with ammonium N than with nitrate N, 
but the two forms gave similar yields of grain The grain straw 
ratio with ammonium N was smaller than with nitrate N, and 
more N was retained in the straw Both forms of N increased 
the weight/spike but not the number of spikes/unit area 
(tillering) AppliLd at the boot stage of growth, N inrreased 
dry matter much less than when applied at sowing, but 
increased the percent N in the grain Divided dressings, half at 
sowing and half during growth, increased yield and N uptake 
by the same amount as applying all the N at sowing Drought 
during spike formation or floret development led to ginaller 
spikes and yields of grain, and also to a smaller grain straw 
ratio, up to three fourths of the extra N taken up from 
fertilizer N remained in the straw (CA 74 22185u) 

YUGOSLAVIA 

615 Andelic, M , Saric, M , Petrovic, M 1968 Effect of Some 
Biogenic Elements on th- Anatomic Structureof WheatPlants 
Arh Poljopr Nauke 21(75) 71 80 (Eng) (Inst Agr Res, 
Novi Sad) 

The effect of the deficiency of some biogenic elements on 
the anatomic characteristics of the root, stalk, and leaf of 
wheat was studied N most frequently effected changes of the 
anatomic characteristics, then P, S, and Mg Plants grown 
without Mg had the thickest leaves with the largest vascular 
bundles, especially the trachea, without N there was the 
opposite effect (CA 73 130238b) 

616 Andrascik, M 1966 Influence of the Preceding 
Agrotechniques and Nutrition on the Yielding Ability and 
Some Properties of the Seed of Winter Wheat ("Triticum 
aestivum" L) Sb Vys Sk Pol'nohosp Nitra 14 39 62 
(Serbo) 

In trials in 1962 64 at Beladice in the maize growing region, 
the effects of fertilizers and tillage practices on vield and grain 
properties of winter wheat cv Kosutska, Diana 1, and 
Harrachweizen were investigated In 1962 63, highest yields 
were obtained from tv Kosutska with plowing 28 30 cm deep 
and subsoiling to (a further) 10 12 cm without applying 
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fertilizer, in the following year Harrachweizen yielded most 
grain with the same tillage treatment together with 40 kg N/ha 
plus P and K in the ratio IN I 2P 14K (FCA 20 2156) 

617 Cunc, R 1967 Effect of Temperature on the 
Metabolism of Nitrogen in Wheat Depending on Its Source 
Isotop Plant Nutr Physiol , Proc Symp Vienna, 
1966 179 88 (Eng)(Inst Agr Res,Novi Sad) 

The research was conducted with wheat of the Mara 
variety The plants were grown foi 23 days in Knop's nutritive 
medium with different sources of N, the alternative sources 
being urea, Ca(N0 3)2 , and (NH4)2 SO4 The plants grown in 
sudi media were divided into three groups with growing 
temperatures, respectively, of 10, 20, and 30* for 72 hr To 
observe the possible assimilation of molecular urea, one series 
of plants (at all the three temperatures) was given urea 14C in 
addition to the regular urea for nutrition purposes Plants 
grown in a solution with urea 14C were kept for 3 hr at a 
corresponding temperature Afterwards, the radioactivity of 
the part of the plant above the grourd was determined In the 
other plants, kept for 72 hr at the corresponding temperatures, 
determinations were made of the dry matter content of N in 
nitrates, of ammonium and amide N, of free amino acids, and 
of proteins The growing of wheat in nutritive media with 
different sources of N supply and at different temperatures 
brings about certain changes in the metabolism of this element 
in the plants and affects the general physiological condition 
Plants grown at lower temperatures had more hydrated tissues 
than those gkown at lugher temperatures The least changes in 
the water content of tissues at diit, ent temperatures were 
observed in plants grown on Ca(N0 3)2 Plants grown on urea 
and those on (NH 4 )2 SO 4 showed equ-l changes The wheat 
plant may assimilate not only NH 4+ after the hydrolysis of 
urea, but also the molecules of this compound, which is 
indicated by the data on the assimilation of 14 C from 
urea 1 4C The nitrate ':rm in the plants examined showed no 
major changes There is some indication that the reduction of 
nitrates in plants takes a more rapid course at lugher 
temperatures, 200 was best suited to the accumulation of 
ammonia, whereas Ca(N0 3 )2 led to a decrease in its content 
Amide N in the part of the wheat plant above the ground was 
found in approximately equal amounts at all temperatures 
When using (NH 4 )2SO 4 as a plant nutrient the amide content 
was perceptibly higher at 100 When using urea for wheat 
nutrition, the amide content showed a tendency to increase 
with rise in temperature rree amino acids showed a minimum 
content in plants grown at 100 when the nutrients applied 
were Ca(NO 3 )2 and (NI-14 )2SO4 , and a maximum at 200, 
while the temperature of 300 already produced a tendency for 
their content to decrease Plant nutrition with urea caused an 
incrense in the free amino acid content with rise in 
temperature Proteins were least subject to changes from 
differences in twmperature or the source 'f N in plant 
nutrition This stability of proteins was particularly prominent 
when the nutrients ipphied were Ca(N0 3)2 and urea On the 
basis of the above findings it would be impossible to assert 
that any one of the three N sources examined had a more 
powerful effect on plants than the others (FA 1 122) 

618 Curic, R 1969 A Study of the Significance ofNitrogen 
an the Nutrition of Wheat of DifferentAge, I The Effect of 
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Nitrogen Deficiencv at Different Plant Age on Some 
fforpho'ogic Changes Arh Poljopr Nauke 22(78) 50 65 
(Crc "t ) (Inst Agr Res , Novi Sad) 

The effect of N deficiency on the growth and development 
of wheat plants in nutrient solutions varied considerably with 
the stage of plant development at which deficiency occurred 
and with the duration of the deficiency N deficiency in the 
early stages of development retarded both root and shoot 
growth but shoot growth was affected most The number of 
spikelets on the spike of the main stem depended largely on 
the N nutrition in the earlier stages of the development of the 
reproductive organs but was not affected by N deficiency 
during the later stages N deficiency deLreased the number of 
ripe kernels, and the size of the kernels depended upon the 
length of the period of deficiency (SF 33 2357) 

619 Djokic, A 1966 Effect of Seed Rate and DifferentN 
Ratev on the Productwity Potentialof Some Wheat Varieties 
Zborn Rad Poljopriv Fak Univ Beogr 14(416) 23 (Serbo) 

In trials in 1957 60, five varieties of winter wheat were 
sown at 500,600, and 700 seed/m 2 and given 65 160 kg N/ha 
On average, highest yields were obtained at the lowest seed 
rate The optimum rate of N in terms of grain yield was 80 kg 
N/ha for San Pastore, Autonoma, and Bankut 1205, and 110 
kg N/ha for Hybrid 013 and Producttoce Straw yields were 
highest at hugh N and high seed rates 1,000 grain weight 
increased with decreasing N and increasing seed rate Test 
weight was highest with 110 kg N/ha at the two highest seed 
rates Effects of treatments on straw length were variable Ear 
length was greatest at 110 kg N/ha and above, and it was 
greater at the two higher seed rates in San Pastore, Hybrid 
013, aad Bankut Number of spikelets per ear increased with 
increasing N and decreasing seed rate Number of grains per ear 
in Autonomia was highest at the lowest seed rate, in San 
Pastore and Bankut 1205 at the intermediate seed rate, and in 
Producttore and Hybrid 013 at the highest seed rate N at 110 
kg/ha gave t e highest number of grains per ear in all varieties 
except Bankut 1205 (FCA 22 72) 

620 Eberhardt, S 1967 Effect of IncreasingRates of P on 
Yield of Wheat 0, Leonardo Agron Glas 17(6) 447 64 
(Serbo ) (Poljoprivred Fakult Sveucilista, Zagreb) 

The fertilizers tested were P2 0 5 at 0, 60, 120, or 180 
kg/ha, K20 at 0, 50, 100, or 150 kg, and N at 0, 50,100, or 
150 kg Two thirds of the P and K was applied duing ploy ing, 
and one third prior to rolling and harrowing before sowing 
wheat, l- was applied as topdressing in 34 equal doses by 
hand The effect of increasing rates of P depended on soil type 
and the quantities of other fertilizers applied The best results 
(3 yr average) were obtained with 60 kg P205 /ha on 
chernozem soil (in 1963 64 with 120 kg), and with 50 kg/ha 
each of N and K2 0 (FCA 22 1642) 

621 Jankovic, M , Popovic, Z 1966 Action of Different 
Nitrogenous Fertilizers on rop Yield, and the Effect of These 
on Chemical Changes in the Soil Zeml Bil 15(3) 237 53 
(Croat ) (Inst Proucavanje Zemljista, Belgrade) 

The effect of N fertilizers [Ca ammonium nitrate, 
(NH 4 )2SO 4 , and NH4 NO 3] on the wheat, corn, and sugar beet 
crops were studied dur ng 5 yr testing under field conditions 
of parapodzol and brown soils in Mladenovac The N fertilizers 



Increased the crops on both parapodzol and brown sois so 
that the higher yields were attributed to the effect of N All 
tested N fertilizers can be used with equal advantage to 
increase the yield of either parapodzol or brown soils although 
(NH4)2 S0 4 was somewhat more efficient The highest yield of 
corn was achieved by using Ca ammonium nitrate in 
parapodzol and (NH 4 )2SO 4 in brown soils But the general 
effect of all N fertilizers was about the same The N fertilizers 
chemically changed the soils The Ca ammonium r. trate had a 
most favorable affect in changing the chemical properties of 
parapodzol and brown soils It decirased their hydrolytic 
acidity and the amount of exchangeable Al (NH 4 )2 SO4 , and 
particularly, NH 4 NO3 were not suitable tar prolonged 
application to parapodzolic soils because they ricreased the 
hydrolytic acidity, content of exchangeable Al, and lkaching 
of bases from adsorbed complexes A similar effect was 
obse-ved in brown soils although to a noticeably smaller 
degree (CA 68 94948u) 

622 Jelenic, D 1966 Effect ofPhosphorus on the Content 
of Protein Fractions in Whert Zeml Bd 15(3) 255 64 
(Croat) (Inst Kukuruz, Zemun, belgrade) 

The effect of P on the content of protein fractions in wheat 
was studied in two varieties (San Pastore and 
Novosadska 1993) differing biologically in the fact that one is 
early and the other is late The following amount of nutrients 
was applied to the soil P2 05 0 252, N 100, and K2 0 80 
kg/ha Each had a different effect on the synthesis of 
individual protein fractions in the grains of thecc t o wheat 
varieties The amounts and the fraction rate, of free amino 
acids, globulin, and albumin increased in the San Pastore 
variety and decreased in the Navosadska variety at all 
combinations of NPK fertilizers compared vith the NK 
fertilizers The amounts of ghadin and glutenin fr.ctions in the 
wheat grain decreased under the effect of P in both varieties 
The two varieties responded differently to the incorporation
of P by alterations in the content of individual protein
fractions, although the total protein content decreased in both 
varieties The decrease occurred during addition of 0 72 kg/ha 
P205 A further increase in P did not significantly affect the 
total protein content (CA 68 94949v) 

623 Jelenic, D 1965 Influence of Mineral Fertilizers on 
Some Technological Properties of Wheat Grain Zeml Bd 

14(2) 117 86 (Croat) 


The effect of mineral fertilizers on some technological 

properties of wheat grain of the wheat varieties Bankut 1201, 

San Pastore, and Producttore, with special reference to the 

application of increasing amounts of fertilizers, was 
investigated The optimum lev.ts of N, K, and P2 0s were 
71 5, 80, and 128 kg/ha, respectively The mineral fertilizer 
affected favorably the volume weight and hardness of the 
grain, and it also enhanced the gluten content and the capacity
of the wheat to absorb water in each of the three varieties 
(CA 65 160211) 

624 Jelenic, D B , Martmovic, B , Fridman, B 1966 
Influence of Mineral Nutrition on the Dynamics ofSynthe is 
of Nucleic Acids and Proteins in Different Phases of 
Development of i Variety of Spnng Wheat After Application
of Radioactive Phosphorus 32 Zeml Bil 15(3) 293 309 

(Croat) (Inst Primenu NukI Energije Poljoprivredi, Belgrade) 
Th- effect of variations in N, P, and K nutrition on the 

uptake of 32p was measured during the growth of a spring 
wheat, to study the nutritional influence on RNA and protein 
synthesis Total P uptake was proportional to P concentration 
in the medium, and inversely proportional to the N 
concentration, at all growth phases The P uptake decreased 
with maturation Increase in RNA synthesis correlated with 
increased dosage of N, P, and K, and was proportional to the N 
concentration RNA and protein a, ninesb were greatest in the 
first phase of plant development, and RNA content was 
twofold greater than that in the third phase of maturity N 
apphcation was rc(sl imp'rtant since protein synthesis was in 
direct proportion to the N concentration P had a lesser effect 
but was necessary, as was K (CA 68 4861 If) 

625 Jelenic, D , Martmovic, B , Fridman, B 1965 Ifluence 
of Nitrogen, Phosphorus, and Potassium on the Dynamics of 
Nucleic Acids Synthesis in Wheat Zeml Bil 14(3) 289 310 
(Croat) 

The influence of various amounts of N, P, and K on the 
dynamics of nucleic acid synthesis in liigh productive wheat 
"Bezostaia I" was investigated using 2P The highest P 
absorption in the early stage of growth occurs in the presence
of higher concentrations of P and is proportional to the 
amount of P in the nutrient medium The influence of N on P 
absorption is inversel) proportional to its concentration, while 
K does not show any regularity of action In the acid soluble 
fraction the presence of the three elements is essential for P 
absorption le synthesis of RNA is in direct proportion to 
the concentrations of the N and P containing components of 
the nutrient medium The synthesis of RNA decreases with the 
age of the plant (CA 65 16019d) 

626 kastori, R , Saric, M 1965 The Influence ofSome Trace 
Elements on the Uptake of Phosphoric Acid by Wheat Plants 
Phosphorsaeure 25 281 88 (Ger ) (Umv Novi Sad) 

In water cultures with wheat, Cu, B,Zn, and mainly Mn, in 
certain concentrations, affected plant P uptake At the highest 
applied concentration of Cu, Zn, B,and Mn, the P Lptake was
3 89, 909, 9 78, and 10 34 mg P/100 g dry matter (CA 
64 18035h)
 

627 Kastori, R , Tyupina, T 1967 Coloring Matter Content 
of Chloroplast as Affected by Cu, B, Mn, and Zn in the 
Individual Phases of the Development of W¢heat Agroteni
Talajt 16(1 2) 161 68 (Hung ) (Fac Agr , Univ Novi Sad) 

The contents of chlorophyll a and h in wheat plants grown
in nutrient solutions increased from tillering to earing, and 
decreased again at the milk ripe stage The chlorophyll 
a/chlorophyll b ratio decreased as the plants matured The 
chlorophyll/carotenoids ratio was more variable, but also 
generally decreased Chlorophyll and carotenoid contents were 
increased by 0 01 0 1 mg Cu, 0 05 0 25 mg B, 0 2 1 0 ing Mn, 
or 0 05 0 5 mg Zn/I Further increase of these elements, or 
their absence, substantially reduced chlorophyll and 
carotenoid content The effects on chlorophyll a and b 
content were greatest at the earing stage, carotenoid content 
remained fairly constant (FCA 20 2211) 

628 Madjaric, Z, Musac, I 1967 Influence of Increasing 
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Quantities of Phosphorus and Potassium and Their Residual 
Effects on the Yield of Winter Wheat in a Stationary 
Experiment Zemi Bil 16(1 3) 5360 (Croat ) (Poljoprivredni 
Inst , Osijek) 

The effects of increasing quantities of P and K on the yield 
of wheat were examined in an experiment carried out on 
brown soil on a carbonate loess terrace The experiment was 
carned out in a fourfold crop rotation consisting of sugar beet, 
corn, soybeans, and wheat Chemical analysis of the soil 
sihowed a low content of physiological active P and a 
medium lugh content of K with poor to neutral pH value and a 
humus content of 2 0 2 3% The results of the experiment 
obtained dunng the first 3 yr showed that an increase in 
phosphoric acid (superphosphate) increased the yield of 
wheat, while in the case of K the positive effects were 
observed only when applying the lowest rates With higher 
rates no positive effect on the yield was noticed (CA 
68 28 8 54j) 

629 Martinovic, B , Grujic Injac B , Jelenic, D 1968 Effect 
of Nitrogen, Phosphorus, and Potassium on the Dynamics of 
Synthesis ofNucleicAcids andProtetns in the DifferentPhases 
of Wheat Development Isotope Studies on the Nitrogen 
Chain, pp 119 31 (Lng) (IAEA, Vienna, Austria) 

The influen(-e of different N, P, and K levels on the 
dynamics of RNA synthesis and raw proteins, as well is the 
uptake of P in the different phases of wheat development, 
were studied by applying 32P The rate of the uptake of P is 
proportional to Its concentration in the nutrient supply in all 
phases of wheat development, in spite of the fact that the 
uptake of P duiing vegetation decreases with the plant's 
maturity The ilifluen e of N on the uptake of P is inversely 
proportional to the concentration of N in the nutrient, while 
the influence of K depends on the relation of the amounts of 
N and P The increased levels of N and P are directly 
proportional to the increase of RNA synthesis, and conversely 
the decrease of these levels decreaseb the RNA synthesis The 
RNA synthesis decreases with the wheat's maturity during 
vegetation and is considerably greater in the first phase than in 
the later phases of the plant's development N and P have the 
greatest influence on protein synthesis, K liis far less 
influence These investigations show that the synthesis of 
nucleic acids and the building up of P in the RNA fraction is 
directly proportional to the concentration of N in the nutrient 
supply, even though the uptake of P by wheat is not 
proportional to the increased N levels Investigations now 
being carried out provide further explanations concerning the 
mutual relationship of some forms of RNA of the cells and the 
amino acids in the synthesis of certain protein fractions of 
wheat under the influence of different levels of N, P, and K 
(FA 2 914) 

630 Miladinovi., N 1967 A Study of the Complex Effect of 
Different Plowing Depth and the Dose of Fertilizers on the 
Yield of liiter Wheat Arli Poljopr Nauke 20(70) 68 75 
(Serbo ) (Agr Inst , Zajecar) 

Nields of winter wheat increased as the plowing depth was 
increased from 15 to 40 cm and as the rate of felizer applied 
Increased tip to 100 kg N, 120 kg P, and 100 kg K/ha, but 
without fertilizer or at low rates they were significantly below 
the overall average, even in the deep plowed plots Plowing and 
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fertilizer treatments influenced yield mainly through the 
number of grains/ear, less by the number of ears/unit area and 
least by 1,000 grain weight (FCA 21 1510) 

631 Perkovic, M , Kovacevic Tatic, R 1966 Ratios and 
Quantities ofNP K for Wheat on Different Soil Types Zeml 
Bil 15(3) 311 23 (Croat) (Inst Proucavanje Zemijista, 
Belgrade) 

Field experiments were made on parapodzol, chernozem, 
and forest soil to determine the optimum quantity and the 
most effective quality contents of N, P, and K nutrients for 
growing wheat The experiments were made with four N levels 
(N 60, N 90, N 120, and N 150 kg/ha) and three P levels 
(P2Os 60, P2 0 5 120, and P2 05 180 kg/ha), and three K levels 
(K 20 100, K2 0 150, and K20 200 kg/ha) N12 0 Pi 2 o Kloo 
(-1 500 kg/ha total) had the best effect on chernozem and 
parapodzolic soils The best fertilizer for the forest soil was 
Noo P 2o KIoo at 1,300 kg/ha total The relative amount of 
nutrients depended on the soil type and weather conditions 
For the 1,500 kg of mineral fertilizers, the best ratio was 
N P2 05 K20 ( 1 08) and for 1,300 kg it was 1 13 08 The 
P effect was more prominent in sods fertilized by a smaller 
amount of N (CA 68 94950p) 

632 Petijevic, 0 , Stepanek, L 1967 Agrotechnical 
Ameliorative Measures for Cultivation of Fern-Sods and the 
Economic Effect of Th7ur Application Zeml Bil 
16(1) 631 38 (Serbo) 

Fern sods are very acid, with a poor nutritive value and of 
low fertility The subject of the research was a three field crop 
rotation (wheat, maize, and potato), application of 30 qt of 
CaCO 3/ha every year along with NPK at 900, 1,200, and 
1,500 kg/ha, the same three doses of NPK plus 200 qt of 
farmyard manure every year and the three doses of NPK in an 
organic mineral mixture with 50 qt of farmyard manure In 
order to estimate the extra profit in different practices, this 
ytrk studied only the expenses of the application of the 
mentioned measures subtracted from the value of the yield 
obtained under their influence It is concluded 1 While maize 
and potato give very high yields on the cultivated fern soils, 
wheat shows poorer results in the same conditions 2 Regular 
fertilizing and small doses of CaCO 3 has shown excellent 
effect 3 The highest doses of mineral fertilizers have shown 
the best results 

633 Popovic, Z , Markovic, N ,Teofilovic, K 1967 Influence 
of Mineral Fertilizers Upon the Contents of Individual 
Fractions of Albumnins in Wheat Grain Zeml Bd 
16(1 3) 79 87 (Serbo ) (Inst Proucav Zemljista, 
Beograd Topcider) 

Low doses of fertilizer N (60 kg/ha) increased protein yield 
of wh-at, especially on chernozem soil, although the percent 
prctein in the gra n was reduced, higher rates (up to 150 kg) 
increased grain N content P and K had little effect on quality 
Grain N content was inversely related to rainfall N increased 
the albumin, globulin, glutenin, and ghadin fractions Glutenin 
content was affected more on chernozem .oil and gliadmn 
content more on parapodzol soil (FCA 21 1547) 

634 Saric, M , Petrovic, M 1969 The Effect of N, P, K, Ca, 
S, and Mg on Morphogenests, Synthesis ofOrganic Matter, and 



Chemical Composition of Wheat Plants Arh Poljopr I'auke 
2217t) 38 51 (Croat ) (Inst Agr Res Novi Sad) 

Wheat seedlings were grown in nutrient solutions lacking N, 
P, K, Ca, S, or Mg for periods of up to 75 days before being 
transferred to complete nutrient solution Plants grown 
without K did not survive for more than 20 days and those 
without Ca only lived for 40 45 days Lack of N and P had 
grater effects on plant growth than lack of Ca, S, and Mg 
Deficiency of Mg had most effect on the plant when the plant 
was passing from the vegetative to the generative stage The 
length of time a plant was deprived of a particular element not 
only affected the total dry matter weight but also its 
distribution per individual organ (SF 33 4800) 

635 Saric, M , Kastori, R 1965 Influence of the Variations 
in ConcentrationofFertilizerand Variationsin the Proportion 
of Nitrogen, Phosphorus,andPotassium on Wheat Resistance 
to Low Temperatures Zeml Bil 14(1) 51 62 (Croat ) (Univ, 
Novi Sad) 

The resistance of young wheat plants to low temperatures 
was investigated using various concentrations of N, P, and K 
(as NH 4NO3 , CaHPO4 , and KCI) under controlled and 
partially natural conditions Variation in the proportion and 
concentration of these elements influences the synthesis and 
accumulation of organic matter, which imparts variable 
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638 Agency for Intrnational Development Spring Review of 
the New Cereal Varieties, May 13 15, 1969 Major Physical 
Inputs-With Emphasis on Fertihzerand Water Management 
for Crop Production (Eng) 

639 Asian Agricultural Sur'ey 1969 PartII Prodluction of 
Farm Crops pp 197 264 (University of Washington Pres,, 
Seattle) (Eng) 

640 deGeus, J G 1967 Wheat Fertilizer Guide for Tropical 
and Subtropical Farming, pp 88 102 (Zurich Centre d'Etude 
de l'Azote) (Eng) 

resistance to low temperatures By increasing the amount of N, 
the synthesis of reducing sugars decreased, that of raw protein 
increased, and accumulation of organic matter improved rhe 
percent of plants that survived was significantly reduced The 
opposite occurred by increasing the amounts of P and K The 
synthesis and accumulation of organic matter, as well as 
resistance to low temperatures, depends not only on the ratio 
of these elements but also on their concentration, if the ratio 
is 1 1 1 and the concentration is increased the resistance is 
decreased (CA 65 16019b) 

636 Sestic, S, Vuksanovic, S 1966 Effect of Reduced 
Number of Topdressings on Wheat Yields Savr Poljopr 
14(9) 703 11 (Serbo ) (Soil Res Inst ,Belgrade) 

On brown forest soil at Sabac, wheat yields were almost the 
same when one third of the N was applied at sowing and 
two thirds in winter and spring, as when half the N was applied 
dt sowing and half in spring Three topdressings in autumn, 
winter, and spring, respectively, gave the best results After 
normal applications of PK at sowing, subsequent topdressing 
with P and K gave no additional benefit (FCA 20 2144) 

637 Silc, J 1967 Nitrogen Fertilizersfor Winter Wheat and 
Barley in Rather Cold and Wet Climatic Parameters Soc 
Kmetijstvo Gozdarstvo 18(13) 292 95 (Serbo) 

REVIEWS 

641 Jacob, A , Uexkull, H V 1963 FertilizerUse (Nutrition 
and Manuring of Tropical Crops) Verlagsgesellschaft fur 
Ackerbau mbH Hannover, pp 137-40 (Eng) (Translated by 
C L Whittles) 

642 Janick, J, Schery, R W, Woods, F W, Ruttan, V 
W 1969 Wheat Plant Sci (An Introduction to World 
Crops), pp 355 59 (Eng) (San Francisco, W H Freeman 
and Co) 

643 Matz, S A 1969 Wheat Cereal S.i , pp 1 39 (Eng) 
(Westport, Conn ,The Avi Publ Co , nc) 
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Acta Agron (Budapest) [A cta Agronomica (Budapest)] 

Acta Bot (Acta Botonica) 

Agr Gaz NS W (Agricultural Gazette of New South Wales) 

Agr Nitrogen News (AgriculturalNitogen News) 

Agr Pk (AgriculturePakistan) 

Agr Tec Mex (AgriculturaTecnica en Mexico) 

Agr Tec (Santiago de Chile) [Agricultura Tecrca (Santiago 

de Chile)] 
Agrartud KoLlemn (AgrartudonanytKozlemenyel) 

Agri Flort Genet (Agn HortiqueGenetica) 

Agrobiologlya 

Agrochimica 

Agrokem Talajt (Agroketaes Talaltan)
 
Agrokhim Kharakter Pochv SSSR (Agrokhimicheskaya 


KharaktensttkaPochv SSSR) 
Agrokhinmya 
Agron Glas (Agrononlski Glasntk) 
Agron I (Agronoiny Journal) 
Albrecht Thaer Arch (Albrecht-Thaer-Arcluv) 
Allahabad Farmer 
Am Univ Beirut, Fac, Agr Sci , Publ (American University 

ofBeirut, Faculty ofAgriculturalSciences,Publication) 
An Edafol Agrobiol (Anales de Edafologiay Agrobiologia) 
An Ese Super Agr "Luiz de Queiroz," Univ Sao Paulo 

(Anats da Escola Superior de Agricultura, juiz de 
Queiroz," Universidadede Sao Paulo) 

An Inst Cercet Pentru Cereale Plante Teh Fundulea, Ser B 
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Tehnice FunduleaInstitutl Central) 

An Inst Super Agron , Univ TeL Lisboa (Anaisdo Instituto 
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della Facolta di Agraria, Universita Cattohca del Sacro 
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Ann Idrol (Annahldrologia) 
Ann Inst Nat Rech Agron, Tunisie (Annales de 17nstitut 

Nationalde la jechercheAgronomique, Tunisle) 
Arh Poljopr Nauke (Arluv za PollopnvredneNauke) 
Aust J Agr Res (Australian Journal of Agricultural 

Research) 
Aust J Biol Sci (AustralianJournalBiologicalSciences) 
Aust J Exp Agr Anim Husb (Australian Journa! of 

ExperimentalAgricultureandAnimal Husbandry) 
Aust J Soil Res (AustralianJournalofSoil Research) 

Bayer Landwirt Jahr (Bayerisches Landwirtschafthches 
Jahrbuch) 

Be r Getreidechem Tag, Detmold (Bericht ueber die 
Getreidechemiker Tagung, Detmold) 

Biol Osn Oroshaemogo Zemled (Biologicheskie Osnovy 
Oroshaemogo Zenledehya) 

Biol Zh Armenn (BiologicheslaiZhumalArmenli) 
Biul Inform Central Lab Technol Przetivorstwa 

Przechowalnictwa Zboz Warszawie (Biuletyn Infovmacy Iny 
Centralnego Laboratortum Technologn Przetworstwa i 
PrzechowalmctwaZboz) 

Boln Tec Cent Invest Agric "Alberto Boerger" (Boletin 
Tecnico, Centro de Investigactones Agricolas "Alberto 
Boerger") 

Bot Kozlem (Botanikat Kozlemenyek) 
Bragantia 
Bull Acad Pol Sci, Ser Sci Biol (Bulletin de lAcademie 

Polonaisedes Sciences, Serie des SciencesBiologiques) 

C R Hebd Seances Acad Agr Fr (Comptes Rendus 
Hebdo-nadairesdes Seances de I'Academie d'Agriculturede 
France) 

Can J Biochem (CanadianJournalofBiochemistry) 
Can J Bot (CanadianJournalofBotany) 
Can J Plant Sci (CanadianJournalof PlantScience) 
Can J Sod Sci (CanadianJournalofSoil Science) 
Colo Agr Exp Sta Prog Rep (Colorado Agricultural 

ExperimentStation ProgressReport) 
Commer Fert (CommercialFertilizer) 
Conserv Res Rep, US Agr Res Serv (Conservation 

ResearchReport, US AgriculturalResearch Service) 
Crop Sci (CropScience) 
Curr Sci (CurrentScience) 

Dacca Univ Stud , Part B(Dacca University Studies,PartB) 
Diagn Potrebnosti Rast Udobr (Diagnostika Potrebnost 

Rasteni v Udobreniyakh) 
Diss Abst (DissertationAbstracts) 
Diss Abst Int (DissertationAbstractsInternational) 
DokI Akad Nauk Arm SSR (Doklady Akademdi Nauk 

Armyanskoi SSR) 
Dokl Akad Nauk Uzb, SSR (Doklady Aiademi Nauk 

Uzbekskot, SSR) 
Dokl TSKHA [Doklady TSKhA (Timiryazevskaya 

Sel'skokhozyaistvennayaAkademiya)] 
Dokl Vses Akad Sel khoz Nauk (Doklady Vsesoyuznot 

Akademu Sel'skokhozyatstvennykh Nauk) 

East Afr Agr Forest J (East African Agricultural and 
ForestryJournal) 

Elektron Obrab Mater (ElektronnayaObrabotkaMaterialov) 
Exp Agr (ExpenmentalAgnculture) 
Expanded Tech Assis Prog, FAO Rep (ExpandedTechnical 

Assitance Program, Foodand AgriculturalOrganizationof 
the UnitedNationsReport) 

Exp Husb (ExperimentalHusbandry) 

Farm Quarterly 
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Farming S Aft (FanrnngIn South Africa) 
Fertilizer News 
Fisons Agr Tech Inf (Fisons Agricultural Technical 

Information) 

Forsch Berat (ForschungundBeratung) 


I 
God Soffi Univ, Biol Fak (Godishnik na Sofiiskiya 

Universitet,Blologicheski Fakultet) 

Idaho Agr Exp Sta Bull (Idaho Agricultural Experiment 
Station Bulletin) 

Indian Agr (IndianAgriculturist) 

Indian Agr Res Inst (IndianAgncultural ResearchInstitute)
 
Indian Farming 

Indian J Agr Econ (Indian JournalAgriculturalEconomics) 

Indian J Agr Sci (Indita JournalofAgnculturalScience) 

Indian J Agron (IndianJournalof Agronomy) 

Indian J PI Physiol (IndianJournalofPlantPhysiology) 

Indian J Sci Ind [Indian Journalof Science and Industry 
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Ireland Dep Agr J (I-eland Department of Agriculture 

Journal) 
Irish J Agr Res (IrishJournalofAgriculturalResearch) 
Isotop Plant Nutr Physiol, Proc Symp Vienna, 1966 

(Isotopes in PlantNutritionandPhysiology,Proceedingsof 
the Symposium on the Use ofIsotopes in PlantNutrition 
and Physiology InterrationalAtomic Energy Agency, 
Vienna, Sept 5 9, 1966) 

Isotop Studies on the Nitrogen Chain (Proceedings of the 
Symposium on the Use of Isotopes in Studies of Nitrogen 
Metabolism in the Soi Plant-Animal System) (Jointly 
organized by the IAEA and FAO in cooperation with the 
ICSU )Vienna, Aug 28 Sept 1, 1967 

lzv Akad Nauk Azerb SSR, Ser Biol Nauk (Izvestiya 
Akademi Nauk Azerbaidzhanskoi SSR, Seriva 
BiologicheskikhNauk) 

Izv Akad Nauk Kazakh, SSR, Ser Biol (Izvestiya Akademii 
Nauk Kazakhskoi, SSR, Senya Biologicheskaya) 

Izv Inst Fiziol Rast "Metodii Popov," Bulg Akad Nauk 
(Izvestiya na Instituta po Fiziologiya na Rastenayata, 
Bulgarska Akademiya naNaukite) 

Izv Sel'skokhoz Nauk (Izvestiya Sel'skokhozyastvennykha 
Nauk) 
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J Agr (JournalofAgriculture) 

J Agr Assn China [Journalof the AgriculturalAssociationof 


China(Taiwan)] 
J 	Agr Sc (JournalofAgriculturalScience) 
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J 	 Aust Inst Agr Sci (Journalof the AustralianInstitute of 

AgntulturalScience) 
J 	Indian Soc Soil Sci (Journalof the Indian Society of Soil 

Science) 
J 	 Post Grad Sch, Indian Agr Res Inst (Journal of the 

Post-Graduate School, Indian Agricultural Research 
Institute) I 

J Res Punjab Agr Univ (Journal of Research, Punab 
AgriculturalUniversity) 

J S Aft Bot (JournalofSouth AfricanBotany) 
J Sci Food Agr (Journal of the Science of Food and 

Agriculture)
 
J Sod Sci (JournalofSoil Science)
 

Kgl Vet Landbohoejsk, Arsskr (Kongelige Veterinaerog 
Landbohoeiskole,Arssknft) 

Khim Sel'Khoz (Khimiya vSel'skom Khozyaistve) 

Labdev
 
Landbouwvoorlichting
 
Landwirt Forsch (LandwirtschafthcheForschung)
 
Landwirt Forsch Sonderh (Landwirtschafthche Forschung,
 

Sonderheft) 
Lantbrukshoegsk Medd, Ser A (Lantbrukshoegskolans 

Meddelanden, Sene A) 
Lucr Stunt Inst Agron lasi (Lucran Stuntifice Institutul 

Agronomic "IonIonescu de la Brad,"lasi) 

Maatalous Koetoiminta (MaatalouslaKoetonninta) 
Maataloustie teelinen Aikak (Maataloustieteellinen 

Atkakauskirla) 
Magy Tud Akad Agrartud Oszt Kozlemeny (Magyar 

Tudomanyos Akademia Agratudomanyok Osztalyanak 
Kozlemenyei) 

Mikrobiologiya
 
Mikroelem Sel Khoz Med (Mikroelementy v Sel'skom
 

Khozyaistve i Meditsine)
 
Mikroelem Sel Khoz Med, Akad Nauk Ukr SSR 

(Microelementy Sel'skom Medtisine, Akademiya Nauk 
UkrainskoiSSR) 

Mikroelem Sib (Mikroelementy YSibiri) 
Mysore J Agr Sci (Mysore JournalofAgriculturalSciences) 

N Z J Agr Res (New Zealand Journal of Agricultural 
Research)
 

N J Z Bot (New ZealandJournalofBotany)
 
Nature (London)
 
Naturwissenschaften 
Nauk Pr Ukr Akad Sii's'kogospod Nauk (Naukovi Pratst, 

Ukrams'kaA kademiya Sil's 'kogospodars'kikhNauk) 
Near East Wheat and Barley Improvement and Production 

Project Food and Agricultural Organization of the United 
Nations 

Nebr Agr Exp Sta Outstate Test Circ (Nebraska 
AgriculturalExperimentStation OutstateTest Circular) 

Nebr Agr Res Bull (Nebraska Agricultural Research 
Bulletin) 

Neth J Agr Sci (Netherlands Journal of Agricultural 
Science) 

Neth Nitrogen Tech Bull (NetherlandsNitrogen Technical 
Bulletin) 1 , 
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Nippon Dojo Hiryogaku Zasshi (Journalof the Science ofSoil 
andA mmal Fertilizers,Japan) 

N venytermeles 

Oro Agr Exp Sta Spec Rep (Oregon Agricultural 
5xpenment Station SpecialReport) 

Pak J Sc (PakistanJournalofScience) 

Pak J Soil Sci (Pakistan Journal ofSoil Science) 

Paniet Pulawski (PamtetnikPulawski) 

Phosphorsaeure 

Phosphorus Agr (Phosphorusin Agriculture) 

Phytopathology 

Plant Physiol (PlantPhysiology) 

Plant Soil (Plantand Soil) 

Planta 
Pochvozn Agroklum (Pochvoznaniei Agrokhimiya) 

Pol'nohospodarstvo 

Potash News Letter (India) 

Potash Review 

Probl Agr [Probleme Agncole (Buclarest)] 

Prot. Agr Synup A E C (US AEC 1966, CONF 660564) 


[Proccedings of the Agricultural Symposium, Dacca, 
Pakistan, Atomic Energy Center, 1966 (United States 
Atomic Lnergy Commission 1966 CONF 66054)] 

Proc Fourth Reg Conf lnt Potash Inst [Proceedingsof the 
Fourth Regional Conference of the InternationalPotash 
Institute Belgrade, Yugoslavia, 1965 (Das Kahum und die 
QuahitatI andwirtschaftlicherProdukte)] 

Pro L Nat Acad Sci, India, Sect A (Proceedings of the 
NationalA cade,'zy of Science, India, Section A) 

Progressive Farming 
Progresso Agrinolo 

Qd Agr J (QueenslandAgriculturalJournal) 

Qd J Agr Anim Sci (QueenslandJoumalofAgnculturaland 


A nimalSciences)Qua] Plant Mater Veg (Quahtas Plantarum et Materlae 
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Ranch: Univ J Agr Res (Rancl University Journal of 
Agncultural Research) 

Rastenievud Nauki (RastenievudniNauki) 

Rep Crop Res Lesotho (Report CropResearch, Lesotho) 

Rep Rothamsted Exp Sta (Report of the Rothamsted
 

ExperimentalStation) 
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Rev Rour Biol Set Bot (Revue Roumane de Biologie,Sere BotanSque) 

R Bo niq e a AVersl 
Rhodesia Agr J (Rhodesia AgriculturalJournal) 
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A) 
Rost Ustoich Rast (Rost i UstoichivostRasteni) 
Rostl Vyroba (Rosthnna Vyroba) 

S Afr Tydskr Landbouwetensk (SuidAfrikaanse Tydsknf 
vir Landbouwetenskap) 

Savr Poljopr (SavremenaPollopnvreda) 
Sb Nauch Tr, Nauch Issled Inst Zemled, Arm S S R 

(Sbormk Nauchnykh Tudov, Nauchno Issledovatel'ski 
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SUBJECT INDEX
 

ALUMINUM CALCIUM NITRATE 

Aluminum - 'nitrate, 259, anhydrous 156, 216, 453, 5l,%Irea, 456, 503, metabolism of 
effect on cold resistance, ammonia, 425, aqua 8, 90, 153, 195, 216, amino acids, 443, 573,

478, on nutrient uptake, ammonia, 425, 541,547, 217, 235, 252, 259, 264, chlorophyll, 627, nitro 
17, 18 calcium ammonium 407, 421, 453, 508, 519, gen, 222, 346, 530, 573,

toxicity, 18, 62, 63, 64, nitrate, 621, calcium 547,565,584,617 nucleic acids, 574, phos
408 nitrate, 90, 360, 407, effeLt on growth and yield, plorus, 626, protein,

Aluminum sulfate, effect on 5 19, carboammoniates, 142, 212, 220, 254, 362, 1W2, 343, starch, 162,
phosphorus availability, 425, farmyard manure, nutrient content of plant, 343, effect on photo
255 259, potassium nitrate, 159, 254, phosphorus synthesis and respiration,

Amino acids, see Chemical 453, sodium nitrate, 453, availability, 255, root 456, resistance to 
content of gram-amino 458, 519, urea, 90, 259, development, 237, drought, 10, resistance t' 
acids, Chemical content of 348, 353,398, 407,426, rate of application, 8, 72, fungus, 9 
plant-armno acids 453, 493, 506, 513, 519, 220, 229,268, 362 method of application,

Ammonia, see Anhydrous 547, 562, 565, 566, 572 solution, with CCC, 396 441, 45z 
ammonia, Aqua ammo'ua Ammonium phosphates, see time of application, 254 Calcium 242 

Ammonium hydrogen sulfite, also Diammonium phos Ammonium sulfate nitrate effec, on lignification, 137,
compared with ammonium phate, Monoammonium compared with ammonium ,naturitioi, 137, nitrate 
sulfate and aqua ammonia, phosphate, 33, 166, 485, nitrate, 259, ammonium uptake, 87, seed germi
92 555 phosphate, 259, ammo nation, 56

Ammonium N, see also compared with i'mmonium nium sulfate, 235, 259, movement in plant, 52,
Ammonium nitrate, nitrate, 259, ammonium farmyard manure, 259, 347,in soil, 74 
Ammonium calcium phos sulfate, 259, 2C4, ammo- urea, 235, 259 Calcium acetate, 408 
phate, Ammonium phos nium sulfate nitrate, 259, rate of application, 12 Calcium ammonium nitrate, 
phate, Ammonium sulfate, calcium ammonium Ammophos, see Ammonium 386 
Calcium ammonium nitrate, 264, calcium phosphate, Diammunium compared with ammonium 
nitrate, Diammonium phos diphosphate, 445, 486, phosphate nitrate, 621, ammonium 
phate, Monoammonium calcium monorhosphate, Anhydrous ammonia phosphate, 264, amino 
phosphate 486, farmyard manure, compared with ammonium nmum sulfate, 173, 252,
compared with nitrate, 26, 259, nitrophosphates, nitrate, 425, aqua ammo 264, 288, 621, anhy

55, 67, 78, 353, 482, 234, 264, phosphate nia, 425, calcium amino drous ammonia, 385 
601, 603, 604, 609,613, rock, 445, 486, 542, nium nitrate, 385, 387, 387, 388, calcium cyana 
614 phosphate slag, 445, 486, 388, carboammoniates, mde, 323, calcium 

effect on P uptake, 26, superphosphate, 166, 425 nitrate, 323, nitrophos
482, soil acidity, 448 234, 445,457, urea, 259, depth of injection, 134 phate, 264, urea, 252, 

Ammonium calcium phos 264 time of application, 387, 264 
phatc, 351 Ammomum sulfate, 93, 183, 388,425 Cahium chloride, 391 

Ammonium chloride, com 196, 369, 397, 554, 588 Aqua ammonia, 429 Calcium cyanamide, 323 
pared with ammonium compared with ammonium compared with ammonium applied with herbicides,
nitrate, 494, 519 ammo chloride, 519, ammo- hydrogen sulfite, 92, 325 
nium sulfate, calcium nium hydrogen sulfite, ammonium nitrate, 425, Calcium deficiency, effect on 
nitrate, sodium nitrate, and 92, ammonium nitrate, 541, 547, ammonium sul growth and yield, 634, 
urea, 519 90, 259, 407, 453, 461, fate, 92, 547, anhydrous nitrogen metabolism, 69,

Ammonium molybdate, 283, 519, 547, 565, 587, 621, ammoma, 425, carboam 96 
570 ammonium phosphate, moniates, 425, urea, 547 Calcium monophosphate, 554 

Ammonium nitrate, 6, 30, 259, 264, ammonium sul Barisol, 258 compared with ammonium 
49, 91, 93, 116, 293, 299, fate nitrate, 235, 259, Basic slag, see Phosphate slag monophosphate, calcium 
310, 337, 339, 351, 366, aqua ammonia, 92, 547, Biuret toxicity, 279 diphosphate, phosphate
369, 397, 416, 423, 452, blood meal, 211, calcium Black rust (Pucctnta gram slag, and phosphate rock,

462,491,542, 588,635 ammonium nitrite, 173, is), 154 486
 
applied with 2, 4 D, 462 252, 264, 288, 621, cal Blackening, 608 Calcium nitrate, 47, 61, 87,

compared with ammonium cium nitrate 90, 371, Blood meal, 211 299, 386, 591, 592
 

chloride, 494, 519, 406, 407, 508, 509,519, Borax, 442, 452,456 compared with ammonum603, 604, 613, 617,ammonium phosphate, farmyard manure, 211 Boric acid, 161,444 chloride, 519, amino 
259, ammonmum sulfate, 259, magnesium nitrate, Boron nium nitrate, 90, 360,
90, 259, 407, 453, 461, 195, nitrophosphate, effect on germination, 161, 407, 519, ammonium sul 
519, 547, 565, 587,621, 264 potassium nitrate, growth and yield, 172, fate, 90, 371, 406, 407,
ammonium sulfate 195, 453, sodium nitrate, 177, 193, 343, 442,444, 508, 509, 519, 603,604, 
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CALCIUM NITRATE 

613,617, calcium amino 
mum nitrate, 323, cal 
cium cyanamide, 323, 
sodium nitrate, 519, 
urea, 90, 306, 375, 376, 
407,508,519,617 

Calcium phosphates, 147, see 
also Dicilcium phosphate, 
Monocalcium phosphate, 
Tricalcium phosphate 
compared, 445, 446, 486, 
605 

Calcium sahate, 141,347 
effect on phosphorus avail 

ability, 255 
Calcium uptake, 47, 68, 347, 

609 
effect of CCC, 391, copper 

and phosphorus, 52 
Carboammoniates, 425 
Carbon dioxide fixation, see 

Photosynthesis 
Carbon metabolism, see also 

Photosynthesis 
effect of fertilizers, 230, 

551, temperature, 516 
of seedlings, 339 

Cation exchange capacity, 33 
CCC, see (2 chloroethyl) 

trimethyl ammonium chlo 
ride 

Cesium uptake, 76, 77, 78 
Chelates, see Bansol, Iron 

chelates 
Chemical content of grain, 

see also Gluten content of 
grain, Protein content of 
grain 
amino acids, effect of Mn, 

340, N fertilizer, 300, 
327, 331, 337,450, NPK 
fertilizers, 449, 500, 537 

calcium, effect of N, 246 
NP, 168, NPK, 159, P, 
186, P and micro 
nutrients, 178 

copper, 1, 7, effect of K, 
246 
iron, 178 
magnesium, effect of N fer 

tilizers, 159, 168, 333,P, 
159, 186 

manganese, 484 
molybdenum, 484 
macin, 206,341 
nitrogen, effect of fertil 

izers, 174 
N, 208, 217, 246, 300, 

369, 371, 416, 419, 

96 

432,471,524 
time of application, 43, 

217, 289, 326, 366, 
400 

NPK, 500, P, 186 
nitrogen, effect of growth 

stage, 604, root system, 
50, soil moisture, 83, 
273, summer fallow, 102, 
variety, 115, 158, 326, 
359 

nitrogen, relation to mot 
ting, 233, to yield, 34 

phosphorus, effect of Cu, 
283, Mo, 223, 283, N, 
29, 34, 159 206, 246, 
251, 471, P, 34, 168, 
186, 208, 223,252,254, 
273, 333, 392, 416,419, 
432, 496, root system, 
50, soil fertilty, 128, soil 
moisture, 273 

potassium, effect of fertil 
izers, 186, 246,251,273, 
392,416,432 

sodium, effect of tertizers, 
302 

starch, effect of fertilizers, 
162, 413,414,419,466, 
512, 559,575 

starch protein ratio, 414, 
419,559,575 

sulfur, 178,310 
zinc, 178 

Chemical content of plant, 
359 see also, Protein con 
tent of plant 
amino acids, 336, 443,573 
calcium, 159, 360, 427, 

587 
effect of electric field, 583, 

saline water irrigation, 
165, temperature, 516 


in relation to yield, 247 

magnesium, 159,587 

manganese, 484 

molybdenum, 484 

nitrogen, 


at different growth 
stages, 5, 83, 524, 530, 
)91,604 

elfect of fallow, 29, 153 
effect of N fertilizer, 29, 

34, 85, 103, 153, 159, 
208, 252, 253, 310, 
413, 416, 418, 420, 
427, 472, 473, 494, 
587 
time of application, 

366 
effect of NP fertilizers, 

29, 252, 413, NPK, 
252, 413, 427, NK, 
486, P, 29, 34, 85, 
186, 413, 418, soil 
type, 360, S, 103, 
temperature, 617, Zn, 
207 

relation to yield, 359 
NP ratio, 286, 587 
on salt affected soils, 360 
phosphorus, 

at different growth 
stages, 527, 548 

effect of Cu, 577, Mn, 
577, manure, 496, N 
fertilizer, 116, 128, 
159, 208, 253, 310, 
360, 418, 427, 457, 
494, 587, P fertilizer, 
121, 175, 186, 312, 
416, 418, 427, 457, 
486,496, Zn, 207 

potassium, effect of N fer 
tilizers, 494, 587, NPK, 
186, 427, NK, 486, K, 
159, 302, 416, 417, 418 

seasonal variation, 394 
sulfur, 98, 253, 587 

Chloride deficiency, effect on 
nitrogen nutrition, 70 

Chloride uptake, 140 
Chlormequat, see (2 chloro 

ethyl)tnmethylammonium 
chloride 

Chlorocholine chloride, see 
(2 chloroethyl)trimethyl 
ammonium chloride 

(2 Chloroethyl)trimethyl 
animonium chloride 

applied with herbicides, 
271, nitrogen, 248, 296, 
309,319,334,338,362, 
363, 365, 368, 378,379, 
381,384 

effect of calcium cyana 
mide on, 325 

effect on amino acids, 336, 
calcium uptake, 391, 
growth and yield, 248, 
296, 309, '0, 334, 362, 
368, 378, 381,384,403, 
409, lodging, 325, 378, 
379, 381, 391, 403, 430, 
protein content of grain, 
319, 363, 396, 403, 
shooting tendency, 377, 
time of application, 362, 

IDECENYLSUCCINIC ACID 

363, varietal response to, 
334 

Chlorophyll, effect of micro 
nutrients, 456,627 

2 chloro 6 
trichloromethylpyridine, 
see Nitrification inhibitors 

Chromium, 315, 367 
Coal as fertilizer, 201 
Cobalt, 443 
Compost, 216 
Copper, see also Copper oxy 

chloride, Copper sulfate 
effect on chlorophyll, 456, 

627, cold resistance, 577, 
growth and yield, 1, 117, 
152, 172, 177, 1" ,222, 
283, 343, 390, 44,f, 456, 
464, 514, nitrogen in 
grain, 222, 283, phos 
phorus uptake, 626, resis 
tance to fungus, 9, resis 
tance to wilt, 10, respira 
tion, 456 

rate of application, 23 
seed vs foliar application, 

444 
soil vs fohar application, 1, 

222,444 
treatment for blackening, 

608 
Copper deficiency, 1, 117, 

383 
tomato as indicator crop, 1 

Coppor oxycHoride, I 
Copper slng, j90 
Cooper sulfate, 1, 7, 172, 

193, 283, 285, 390, 456, 
464, 608 

Copper uptake, 117, 522 
Crop residue, 104, 191, 324 
Crop rotations, 3, 7, 12, 13, 

31, 81, 130, 132, 133, 139, 
152, 181, 182, 214, 226, 
250, 295, 317, 324, 336, 
352, 373, 411, 422, 424, 
428, 436, 437, 455, 485, 
490, 495, 521, 523, 533, 
541, 542, 553, 560, 561, 
564, 566, 567, 568, 610, 
612,632 

Cultivation practices, 14, 92, 
289, 393, 433, 616, 630, 
see also Crop rotation, 
Fallow, Seeding rate 

Cycocel, see (2 chloroethyl) 
trimethylatrmonium ido 
ride 

Decenylsuccmnic acid, 22 



DIAMMONIUM PHOSPHATE 

Diammonium phosphate, 93, 
166, 538 
compared with dicalcium 

phosphate, 542, phos 
phate rock, 542, phos 
phate slag, 542, super 
phosphate, 166, 505, 542 

Dicalcium phosphate, 166, 
635 
compared with ammonium 

phosphate, 166, 445, 
486, diammoiium phos 
phate, 166, 542, phos 
phate rock, 166, 542, 
phosphate slag, 542, 
superphosphate, 166, 
542 

2, 4-D (2, 4 Dichlorophen 
oxyacetic acid), 73,462 

Economics of fertilizer use, 4, 
15, 109,180, 184,200,225 

Evapotranspiration, effect of 
nitrogen, 53,80 

Eyespot disease, 361,378 
Fallow, 54, 58 

effect on fertilizer use, 12, 
13,39,102,601,609 

Farmyard manure, 32, 582 
applied with ammonium 

sulfate, 220, chemical 
fertilizers, 412,422 435, 
lime, 542, 564, N", )44, 
NPK, 491, 559, 560, P, 
163,492,542, 559 

compared with ammomum 
nitrate, 259, ammonium 
phosphate, 259, ammo-
nium sulfate, 211, 259, 
ammonium sulfate 
nitrate, 259, blood meal, 
211, chemical fertilizers, 
174, 181, 433, 435,436, 
561,601 

FeDTPA, see Iron chelates 
FeEDDHA, see Iron chelates 
Foliar application 

of ammonium nitrate, 513, 
566, 606, ammonium sul 
fate, 606, boron, 177, 
193, 222, 442, 444,452, 
456, CCC, 377, 378, 
copper, 1, 172, 177, 193, 
283, 444, 456, 464, iron, 
172, 178, 193, mag 
nesium, 193, manganese, 
167, 172, 177, 178, 193, 
222, 283,442,444,452, 
molybdenum, 167, 172, 
177, 283, nitrogen, 66, 

202, 218, 221, 306, 
NPK, 221, phosphorus,
511, urea, 46, 190, 206, 
298, 358, 375, 376,493, 
513, 531,539, 557, 566, 
606, zinc, 11, 167, 178, 
193, 207, 222, 442, 456 

vs seed treatment, 442, 
444, soil application, 2, 
167, 172, 177, 190,202, 
207, 221,375, 376,452, 
566, 606 

General fertilizer recoin 
mendations, 639,640,641, 
642,643 
Afghanistan, 114 
Bohvia, 15 
Czechoslovakia, 295 
Hungary, 351 
Italy, 372 
Mexico, 38,39,40,44 
Morocco, 4 
Nigena, 5 
Russia, 459, 556 
Spain, 590 
Thailand, 266 
Tunisia, 13 
U S A, 71,95,99 
Uruguay, 112, 113 

Germination 
effect of seed treatment, 

161,189,261 
in saline soils, 260, 261 

Gibberellic acid, 278 
Gluten content of gram 

effect of CCC, 334, 396, 
lime, 448 

effect of nitrogen fertil 
izers, 269, 270, 275, 276, 
293, 306, 326, 405,426, 
434, 458, 461,464,468, 
470, 475, 519, 520, 539, 
545,546,563,581 
ammonium nitrate vs 

urea, 562, 566 
effect of nitrogen and 

copper, 464, NP, 540, 
NPK, 272, 293, 434, 
458, 466, 479, 489,490, 
499, 521,535, 537, 540, 
569, 575, 623, NK, 540, 
P, 272, 275, 276, 322, 
434, 475, K, 269, 270, 
272, 293, 434, 475, soil 
moisture, 272 

Grain mottling, effect of N, 
139,233 

Green manure, 182, 214,226 
Gypsum, effect on growth 

and y.ld, 98, 145 

Herbicie-es 


applie with iron, 73, N 
fertilizer, 121, 271, 306, 
316, 325, 462, N and 
CCC, 271,325 

effect on Nuse, 121 

Indoleacetic acid, 278 

Iron 


effect on growth and yield, 
73,107,172, 193 

toxicity, 511 

Iron chelates, 73 

Iron deficiency, 69 

Iron sulfate, 73, 193 


effect on phosphorus avail 
ability, 255 


Iron uptake, 178 

Irrigation, 90, 198 


effect on grain mottling, 
233,giamiquahty,404 

fertilizer interactions, 43, 
149, 169, 232, 268, 380, 
384, 465, 48 , 580 

relation to growth stage, 
197 

time of application, 91, 
232 238,304,380 

wit. ,aine water, 165 
Karanj seed cake, 194 
Lignin, 137 
Lime, see also Farmyard 

manure-applied with lime, 
NP fertdizers-applied with 
lime, NPK-applied with Ca 
effect on aluminum toxi 
city, 63, 64, growth and 
yield, 6, 417, 448, 470, 
542, 564, manganese up-
take, 156, phosphorus utdli 
zation, 16, soil properties, 
564 

Limestone, 408, see also 
Lime 

Lodging, 376 
effect of CCC, 325, 378, 

379, 391,430 
effect of fertilizer N, 160, 

164, 231, 318, 345, 380, 
454, 594 
split application, 160, 

379 
effect of K, 266, sowing 

rate, 399 
Magnesium 

effect on growth and yield, 
193, 346, 397, 528, N 
utilization, 346,406 

sources compared, 528 

MOLYBDENUM 

Magnesium ammonium phos 
phate, 309 

Magnesium deficiency, effect 
on growth and yield, 634, 
nitrogen metabolism, 69, 
plant structure, 615 

Magnesium nitrate, compared 
with potassium nitrate, 
ammonium sulfate, and 
urea, 195 

Magnesium phosphate, 173, 
528 

Magnesium sulfate, 2, 193, 
528 
effect on phosphorus avail 

ability, 255
 
Magnesium uptake, 609
 
Manganese, 178
 

availability, 156 
effect on amino acid 

synthesis, 340, 443, 
chlorophyll, 627, rold 
resistance, 577, growth 
and yield, 152, 161, 172, 
177, 193, 283, 285, 346, 
442, 444, 503, 514, 
nitrogen in grain, )22, 
283, 346, phosphoru. up
take, 626, resjstdnce to 
drought, 10 

method of appication, 
167,442, 444,452 

rate of application, 308 
toxicity, 408 

Manganese deficiency 27 
Manganese sulfate, 156, 193, 

283, 285,442,444,452 
Manganese uptake, 68,77 
Manure, see Farmyard 

manure 
Melanism, see Blackening 
Micronutrients, see also spe

cific elements, boron,
 
copper, manganese, zinc,
 
etc
 
deficiency, effect on nitro
 

gen metabolism, 70, 193, 
effect on wilt rate, 10 

effect on amino acid 
synthesis, 443, growth 
and yield, 177, 343, 441 

f r o m t u n g s t e n 
molybdenum waste, 441 

seed treatment vs foliar 
application, 442, 444 

soil vs foliar application, 
167, 177, 193, 444, 452 

uptake, 394 
Molybdenum 
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MOLYBDENUM 

effect on amino acids in 
plant, 443, growth and 
yield, 122, 152, 167, 
177, 223, 283, 309, 570, 
nitrogen in grain, 222, 
223,283 

sod vs foliar application, 
167 

Molybdenum deficiency, 
effeCLt on nitrogen nutri 
tion, 70, 124, 138,307 

Monoanimonium phosphate, 
32,605 

Monotaliuin phosphate, 148 
Neem seed cake, 194 
N Serve, see Nitrification 

inhibitors 
NiLkel sultate, 285 
Nitrate toxiLity, 88, 249 
NitrifiLatiOil inhibitors, 26, 

508, 603,613,614 
Nitrifiiation rate, 259 
NitroL.halk, see Calcium 

ammonium nitrate 
Nitrogen deficiency, 126, 

586,634 
caused by phosphorus and 

potassium fertilizers, 586 
effect on plant structure, 

615,618 
relation to leaf nitrogen, 

125 
symptoms, 328 

Nitrogen fertilizers, 58, see 
also nitrogen tertilizers by 
name, Ammonium nitrate 
etc 
ammonium vs nitrate, see 

Ammonium N, compared 
with nitra " 

applied with CCC, 271, 
296, 320, 325,334,362, 
363, 365, 368, 374, 378, 
379, 381,384, 403,409, 
with herbiLides, 121, 
271, 306, 316, 325, 462 

compared, 90, 195, 211, 
259, 264, 323, 350, 360, 
407, 425, 508, 519, 601 

effect on baking qu.aity, 
250, 288, 289, 319, 321, 
326,330,332,333,363, 
374,382,404,405,426, 
434, 453, 464 black 
ening, 608, chlorophyll,
453, 494, 519, eyespot 
(Cercosporeila herpotn 
choides), 361, growth 
and yield, 84, 94, 97, 

98 

100, 106, 109, 110,111, 
115, 117, 128, 129, 132, 
143, 151, 157,181,214, 
250, 264, 304, 307,338, 
354, 359, 364, 411,417, 
436,448,461,462 464, 
485, 500, 526, 529, 538, 
563,567,584,585,599, 
603, 610, 612, 637, 
lodging, 160, 164, 318, 
325, 345, 378, 379,381, 
384, 594, 610, nutrient 
uptake, 159, 168, 196, 
peroxidase activity, 477, 
protein content, see 
Protein content of 
grain-effect of N fertil 
izers, Protein content of 
plant-effect of N fertil 
izers, root growth, 237, 
second generation plants, 
474, Septoria, 378, soil 
acidity, 448, sprouting, 
75, take all (Ophiobolus 
gramints), 73, 150, 361, 
water use, 60, 149 

for saline soils, 195 
method of application, 2, 

90, 94, 157, 190, 202, 
215,218, 239,323,355, 
358, 375, 376, 493, 557, 
595 

nitrifiation rates, 259 
rate of application, 8, 11, 

42, 48, 49, 79,149, 150, 
151, 187, 215, 219,231, 
238, 310, 328, 331, 365, 
368,403 
effect on amino acids in 

grain, 300, cold resis 
tance, 472, 473, 
disease, 598, grain 
ripening, 596, growth 
and yield, 53, 54, 57, 
59, 90, 91, 108, 115, 
126, 142, 160, 168, 
170, 179, 198, 199, 
204, 205, 208, 209, 
210, 212, 216, 218, 
220, 225, 227, 229, 
232, 235, 246, 248, 
252, 296, 301, 316, 
317, 324, 342, 345, 
349, 350, 355, 356, 
362, 369, 373, 379, 
384, 387, 392, 398, 
199, 400, 402, 426, 
458, 472, 473, 510, 
519, 552, 588, 593, 

600, 601, 604, 619, 
620, mottling, 233, 
nitrate accumulation, 
88, plant survival, 401, 
protein content of 
grain, 25, 97, 106, 110, 
139, 301, 319, 356, 
405, water use by 
plant, 53, 54, 57, 
varietal response, 231 

residual effects, 311, 373, 
601 

time of application, 8, 43, 
66, 84, 89, 90, 94, 108, 
198, 203, 212, 217,218, 
219, 227, 238, 253,254, 
259, 267, 268, 288, 294, 
299, 306, 316, 321, 326, 
330, 332, 350, 355,366, 
374, 378, 381,382,386, 
389, 400, 421, 423,461, 
467, 468, 479, 488,493, 
502, 504, 507, 509, 519, 
523, 547, 552, 567, 579, 
581, 591, 592, 594, 596, 
597, 598, 601, 603, 611, 
612,614,620,636 

Nitrogen metabolism 
amino acids, 358 
ammonium vs nitrate, 55, 

67, 78, 86, 353,406,524 
effect of major nutrient 

deficiencies, 69, minor 
nutrients, 193, 346, 
potassium, 558, sod 
moisture, 106, sod 
salinity, 79, sulfur, 103 

nitrate reductase activity, 
61,69,86,96, 138 

of seedlings, 339 
protein formation, see 

Protein content of grain, 
Protein content of plant 

translocation of N, 47, 83, 
96,357 

NP fertilizers, 26, 29, 542, 
see also Ammonium phos 
phate, Nitrophosphate 
applied with lime, 561, 

with manure, 422, 424, 
435,438,544 

effect on growth and yield, 
31, 34, 35, 48, 54, 59, 
60, 84, 93, 94, 130,213, 
216, 226, 238, 252, 263, 
287, 417, 418, 426,428, 
429, 436, 475, 476,488, 
491, 505, 518, 529, 563, 
567, 584, amino acids, 

NPK FERTILIZERS 

358, N uptake, 85, 227, 
282, 413, nutrient up 
take, 480, peroxidase 
activity, 477, photo 
synthesis, 469, plant 
structure, 49, 84, 85, 
284, protein content, 
281, 414, 499, root 
growth, 237, tran 
spiration, 451 

method of application, 
215, 224, 229,254 

rate of application, 227, 
232, 239, 419 
effect on baking quali 

ties, 356, growth and 
yield, 32, 36, 42, 179, 
197, 199, 204, 212, 
215, 224, 230, 236, 
256, 267, 268, 276, 
356, 412, 416, 435, 
437, 438, 439, 454, 
479,534 

relation to plow depth, 
433 

ratio, 2, 33, 275,282,287, 
415,419,471 

residual effects, 226 
time of application, 254, 

268, 488, 502, 536, 607 
Nitrogen phosphorus inter 

actions, 128, 129, 130, 
150, 187,419,440 

NPK fertilizers, 3, 159, 168, 
170, 181, 293, 312, 322, 
349, 355, 369, 392, 399, 
410, 455, 464, 472, 473, 
553 
applied with calcium, 242, 

477, 478, 499, 500, 501, 
632, with calcium and 
manure, 500, 632, with 
manure, 422, 447, 491, 
495, 542, 559, 632, with 
micronutrients, 441, 452, 
503,514,530 

as basal dressing, 6, 177, 
200, 330, 527, 539, 566, 
567,579,599 

effect on chlorophyll con 
tent, 469, cold resistance, 
313, 478, 543, disease 
resistance, 344, growth 
and yield, 167,251, 266, 
290, 441, 453, 467, 470, 
485, 487, 490, 510, 512, 
518, 519, 521, 525, 535, 
541, 546, 557, 558, 559, 
562, 564, 567, 568, 571, 



NPK FERTILIZERS 

576, 580, 581,584, 593, 
616, nutrient uptake, 
176, 413,427,480,609, 
peroxidase activity, 477, 
protein, see Protein con 
tent of gram, effect of 
NPK, soil micro 
organisms, 578, sod prop 
erties, 163, sugar and 
starch synthesis, 447 

method of application, 
221, 245, 252, 303,305, 
312,466,545 

nitrogen uptake from, 371 
rate of application, 245, 

251 
effect on baking quali 

ties, 356, 434, 537, 
575, 623, effect on 
growth and yield, 194, 
199, 220, 241, 252, 
264, 272, 352, 356, 
395, 416, 465, 466, 
489, 507, 569, 575, 
620, 630, 632,nutrient 
uptake, 394, vitamin 
content, 341 

on different sod types, 
631 

ratio, 284, 440, 469, 533, 
616 
effect on cold resistance, 

635 
residual effects, 541 
time of application, 289, 

299, 366, 371,458,466, 
487,489,515,536 

NPK interactions, 159, 246, 
294 

NK fertilizers, effect on 
growth and yield, 252, 567, 
nutrient uptake, 480, 
quality of grain, 269, 270, 
322,331 

Nitrogen sulfur interactions, 
103, 104 

Nitrogen uptake, 47, 338, 
370 
ammonium vs nitrate, 

effect of temperature, 
483 

effect of Ca and K, 87, 
fertilizer N, 227, 294, 
432, 604, growth regu 
lators, 280, growth stage, 
280, Mo, 223, P, 223, 
227, 440, sod moisture, 
48, 57, 60, 111, 143, 
149, 291, 318,380,384, 

soil temperature, 60, 61, 
111, 143, sod type, 611 

from salt affected sods, 360 
winter vs spring wheat, 

497 
Nitrophosphate, 173, 215 

compared with ammonium 
phosphate, 234, 264, 
ammonium sulfate, 264, 
calcium ammonium 
nitrate, 264, superphos 
phate, 234, urea, 264 

Nuclelc acid as fertilizer, 605 
Nucleic acid in plant, effect 

of fertiizers, 629 
Nutrient content of grain, see 

Chemical content of grain, 
Gluten content of grain, 
Protein content of grain 

Nutrient content of plant, see 
Chemical content of plant, 
Protein content of plant 

Nutrient requirements, deter 
mination by sap analysis, 
517 

-Oil seed cake as fertilizer, st 
Rape cake, Neem seed 
cake, Karanj seed cake 

Organic fertilizers, 329, see 
also Rape cake, Neem seed 
%,ke, Karai j seed cake, 
Farmyard manure 

Peroxidase activity, 137, 477 
Phosphate rock, 148, 166 

calcined, 148 
compared with ammomum 

phosphate, 445, 486, 
542, calcium phosphates, 
81, 445, 486, 542, phos 
phate slag, 445, 486, 
542, superphosphate, 
445,542 

Phosphate slag, compared 
with ammonium phos 
phate, 445, 486, 542, cal-
cium phosphates, 148, 
446, phosphate rock, 148, 
542 

Phosphorite, see Phosphate 
rock 

Phosphorus availability in 
sods, 255, 589, see also 
Phosphorus uptake, Sod 
phosphorus 

Phosphorus deficiency, effect 
on growth and yield, 634, 
manganese uptake, 77, 
nitrogen metabolism, 69, 
129, plant structure, 615 

Phosphorus fertilizers, 60, see 
also Ammonium phos 
phate, Diammonium phos 
phate, Dicalcium phos 
phate, Monoammonium 
phosphate, Nitrophosphate, 
Phosphate rock, Phosphate 
slag, Superphosphate 
applied with manure, 92, 

496, 559, Mo, 223 
compared, 16, 81, 148, 

166, 172, 234, 264, 277, 
439, 445, 446, 455,457, 
486, 505, 542, 605 

effect on grain mottling, 
233, growth and yield, 
12, 59, 65, 82, 84, 129, 
130, 137, 148, 157, 168, 
170, 181, 214, 223,226, 
232, 234, 246, 248,265, 
435, 436, 470, 485,491, 
492, 525, 526, 529, 549, 
563, 605, iron uptake, 
178, N uptake, 187, 
plant structure, 85, root 
growth, 237, water use, 
54, Zn uptake, 101 

method of application, 2, 
94, 157, 215, 234, 239, 
252, 254, 265, 274, 312 

rate of application 
effect of soil type, 2, 20, 

113, 120, variety, 185 
effect on composition of 

grain, 186, 208,growth 
and yield, 81, 93, 127, 
157, 168, 170, 204, 
229, 232, 239, 240, 
252, 274, 356, 523, 
576, 588,620 

residual effect, 2, 16, 133, 
148,226,240,492 

time of application, 51, 
175, 192, 274, 350,455, 
502 

toxicity, 116 
transformation in soil, 147 

PK fertilizers 
applied with sodium and 

magnesium, 601, 609 
as basal dressing, 494, 581, 

636 
effect on growth and yield, 

19, 510, 521, 612, 
nutrient uptake, 480, 
576, transpiration by 
plant, 451 

rate of application, effect 
on growth and yield, 19, 

POTASSIUM FERTILIZERS 

81,628 
residual effects, 541, 561 

Phosphorus metabolism 
distribution in plant, 146 

effect of Cu, 52 
effect of temperature, 482, 

548 
translocation in plant, 

effect ofAl, 17, growth 
stage, 24, light, 335 

Phosphorus toxicity, 116, 
131 

Phosphorus uptake 
effect of growth regulators, 

278, ionization of air, 
583, light, 33' lime, 64, 
micronutnents, 626, N 
fertilizer, 26, 128, 188, 
196, 294, 432, 482,624, 
629, organic acids, 22, P 
fertilizer rate, 127, 146, 
147, 208, 287, 624, P 
and Mo, 223, putassium, 
208, 629, soil moisture, 
208, 527, soil type, 589, 
sulfates, 255, tempera 
ture, 65,297 

,elation to growth stage, 
188, 196, 297, 491,527, 
624,629 

root zone effects, 140, 141 
winter vs spring wheat, 

497 
Phosphorus zinc interaction, 

101 
Photosynthesis, effect of N 

fertilizers, 348, of tempera 
ure, 516 

Plant density, 84, 160, 598, 
599 

Plowing, see Cultivation prac
tices 

Potassium chlorlie, 6, 159, 
183, 262, 391, 448, 452, 
491,542, 588,635 

Potassium deficiency, effect 
on growth and yield, 634, 
nitrogen metabolism, 69 

Potassium fertilizers 
applied with manure, 533 
availability, effect of soil 

properties, 410 
Ca/Mg/K ratio, 183 
effect on black rust, 154, 

composition of plant, 
159, enzyme activity, 
243, growth and yield, 2, 
42, 82, 152, 170, 181, 
417, 435, 436,502,533, 
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POTASSIUM FERTILIZERS 

563, N uptake and use, 
87,554,558 

rate of application, effect 
on growth and yield, 81, 
170, 199, 200, 239,252, 
588,620 

Potassium dihydrogen phos 
phate, 141, 189, 258, 339 

Potassium metaphosphate, 
446 

Potassium nitrate, 87 
compared with ammonium 

nitrate, 453, ammonium 
sulfate, 195, 453,magne 
sium nitrate, 195, sodium 
nitrate, 453, urea, 195, 
453 

Potassium sulfate, 252, 339, 
554 
effect on phosphorus avail 

ability, 255 
Potassiu n uptake, 609 

effect of ionization of air, 
583, nitrogen fertilizers, 
294,432 

Powdery mildew (Erysiphe 
granmnis), 9 

Protein content of grain 
effect of boron, 162, CCC, 

319, 363, 396, 403, Cu, 
464, 577, farmyard ma 
nure, 559, 582, Mn, 283, 
Mo, 223, 283, N fertil 
izers, 25, 59, 80, 89, 97, 
106, 132, 162, 168,190, 
206, 218, 251, 253, 254, 
275, 276 281,301,306, 
319, 326, 327, 330,332, 
333, 338, 363,382,402, 
405, 413, 414, 415 419, 
426, 447, 448 458,461 
464, 466, 467, 468,470, 
475, 479, 485,489,507, 
513, 519, 520, 521,532, 
539, 545, 546, 552,557, 
562, 572, 585, 594,607, 
633, NP fertilizers, 356, 
413, 414, 415,499,520, 
540, NPK, 356, 413,
458 470, 490, 507 535, 
540, 559,568,569,571, 
575, 582, NPK + Ca, 
499, 500, 501, 512, NK, 
540, P 223, 253, 275,
415, 447, 460, 475,481 

622, PK, 521, K, 460, 
475 481, soil moisture, 
25, 106, 540, 633, 2, 4 D 
and iron, 73 
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Protein content of plant 
effect of crop rotation, 

414, of N fertilizers, 348, 
353,420, 472,473,481, 
494, 531,593, 624,629, 
P, 481,624,629,K, 481, 
629,S, 104 

RNA, effect of fertilizers, 
624,625,629 

Protein yield relationship, 
106 

Rape cake, 163,601 
Rhizosphere microorganisms, 

effect of fertilizers on, 578 
Rock phosphate, see Phos 

phate rod 
Root development, 498, 553 

effect of Al, 62, 64, N 
concentration, 249 

Rust disease, 266 
Seed treatment 

borax, 442 
copper, 1,285 
manganese, 285,442 
nickel, 285 
phosphate solution, 189 
phosphorus and molyb 

denum, 223 
saline solutions, 261 
zinc, 442 

Seeding 
effect of method, 160 
rate, 256, 296, 313, 393, 

399, 401, 402, 405,465, 
611,619 

tune, 11, 58, 144, 250, 
544, 611, effect on 
disease, 361 

Septorta nodorum,378 
Slag, see Phosphate slag 
Sodium borate, 161 
Sodium cl-oride, 260, 261, 

262 
Sodium nitrate, 397 

compared with ammonium 
chloride, 519, ammo 
nium nitrate, 453, 458 
519 ammon um sulfate, 
156, 216, 453, 519, cal 
cium nitrate, 519, pot-3 
siumnitrate, 453, urea, 
216,453,519 

Sodium uptake, 609 
Soil copper, 1,7

elfe"t of ferilizers, 484 
Soil magnesium, 397 
Soil manganese, effect of fer 

tilizers, 484 
Soil moisture, effect on fertil 

izer use, 13, 177, 560, 580, 
on gluten content of grain, 
272, on growth and 
yield, 54, 58, 60, 133, 
454, 534, 580, on nitrogen 
use, 12, 25, 48, 53,57,58, 
80, 83, 106, 109, 111,468, 
534, phosphorus use, 133, 
527, 534, root develop 
ment, 50 

Soil nitrogen, 111, 144, 174, 
282,311 

Soil pH 
effect on phosphorus 

utilization, 16,408 
fertilizer effect on, 417, 

418,420 424 
root induced chaages, 64 
varietal response to, 6, 242 

Soil phosphorus, 128, 549 
fertilizer effect on, 420, 

424,439, 440, 593 
Soil physical properties, 145, 

152, 163, 191 
effect on biuret toxicity, 

279 
Soil potassium, 424 
Soil salin'tv, effect on growth 

and yield, 260, N use, 79, 
195 

Soil types, effect on fertilizer 
use, 60, 244, 282, 569, 
620, nitrogen use, 603, 
611, 621, phosphorus use, 
2,20,282 

Soil temprrature, effect on 
fertilizer use, 30, 60, 61, 
65, 111,297, plant growth, 
60, 104 

Soil tests, related to yield 
response, 118, 119 

Strontium uptake, 68, 77,78 
Sulfur, effect on baking 

quality, 343, growth and 
yield, 343 

Sulfur deficiency, 28, 310 
effect on growth and yield, 

634, nitrogen metabo 
lism, 69, 103, 104, plant 
structure, 615 

Sulfur dioxide as fertilizer, 98 
Sulfur fertilizers, see Sulfur 

dioxide, Gypsum, Amino 
mnum sulfate, Ammonium 
sulfate nitrate, Calcium sul 
fate, Potassium sulfate 

Sulfur uptake, 140 
Superphosphate, 6, 16, 93, 

159, 183, 191, 196, 440, 

UREA 

452,453, 588 
ammoniated, 287 
compared with ammonium 

phosphate, 166, 234, 
445, 457, calcium phos 
phates, 81, 166, 445, 
542, diammonium phos 
phate, 166, 505, 542 
hyperphosphate, 439, 
magnesium phosphate, 
173, nitrophosphate, 
173, 234, phosphate 
rock, 16, 166, 445, 542, 
phosphate slag, 445, 542 

effect on composition of 
plant, 146, 159, 392, 
416, growth and yield,
216, 429, 491, 549, 588 

placement, 254 
rate of application, 146, 

182, 268 
effect on growth and 

yield, 49, 229, 240, 
252, 274 

relation to rainfall, 120, 
133, soil type, 49 

iesidual effects, 133, 240 
time of application, 274, 

502 
toxicity, 116, 131 

Tillage, see Cultivation prac
tices 

Tracer studies 
calcium-45, 347 
carbon 14, 21, 69, 70,339, 

348, 351, 516, 551, 617 
cesium 137, 76,77,78 
chlorine 35, 140 
manganese, 54 
nitrogen 15, 21, 47, 353, 

360, 370, 371, 508, 524, 
554 

Phosphorus32 , 17,22, 140, 
141, 196, 297, 527, 548, 
624, 625, 629 

sodium 22, 56 
strontium, 77 
sulfur 35, 140 

Tricalcium phosphate, 81 
Triticale, 45 
Tungsten molybdenum waste 

as fertilizer, 441 
Urea 

aerial application, 375,
376, 557 

ammonification, effect of 
soil type, 565 

biuret content, 506 
compared with ammonium 



UREA 

chloride, 519, ammo-
nium nitrate, 90, 259, 
348, 353,398,407,426, 
453,493, 506, 513,519, 
547,562,565,566,572, 
ammonium phosphate, 
259, 264, ammonium sul 
fate, 8, 90, 153, 195, 
216, 217, 235, 252, 259, 
264, 407, 421,453,508, 
519, 547, 565, 584, 617, 
ammonium sulfate 
nitrate, 235, 259, anhy 
drous ammonia, 136, 
aqua ammonia, 547, cal 
cium ammonium nitrate, 
252, 264, Calcium 
nitrate, 90, 306, 375, 
376,407, 508, 519,617, 
farmyard manure, 259, 
magnesium nitrate, 195, 
nitrophosphate, 264, 
potassium nitrate, 195, 
453, sodium nitrate, 216, 
453,519 

effect on germination and 
growth, 602, rhizosphere 
bacteria, 298 

foliar absorption by sand 
blastedseedlings, 46 

method of application, 
135, 158, 190, 539 

nitrification, effect of soil 
type, 565 

rate of application, 8, 126, 
130, 135, 149, 206,279, 
557 

soil vs foliar application, 
557 

time of application, 8, 130, 
134, 135, 206, 531,565, 
592 

uptake and translotation, 
357 

Varieties, 37, 38, 39, 41, 99, 
105,638 
amino acid content, 336 
manganese deficiency, 27 
Mexican in Turkey, 267 
Mexican vs Australian, 

151, Indian, 158, 180, 
184, 190, 209, 210,225, 
228, 238, Tunisian, 14 

nitrogen uptake and use, 
61, 110, 115, 150, 151, 
158, 164, 190, 202,205, 
209, 210, 225, 228,231, 
364,370 

nutrient uptake, 155 
protein content, 110, 158 
resistance to Al toxicity, 

17, 18, 62, 63, 64, to 
lodging, 110, 164, 231, 
to powdery mildew, 9, to 
take all, 150 

response to CCC, 334, to 
fertilizers, 200, 230, 236, 
238, 263, 268, 395,428, 
465, 476, 546, 550, 622 

seeding rates, 619 
sprouting behaviour, 75 
tolerance to soil acidity, 6, 

242 
vitamin content, 341 

Vermiculite, 528 

ZINC UPTAKE 

Yellow berry disease, 369
 
Zinc, 178
 

effect on chlorophyll, 627, 
grain N, 222, growth and 
yield, 123, 152, 167, 
171, 172, 177, 193,207, 
222, 246, 247, 343,442, 
456, 503, 514, nitrogen 
metabolism, 530, 573, 
nucleic acids, 574, phos 
phorus uptake, 626, resis 
tance to wilt, 10,respira 
tion, 456 

rate of application, 171 
soil vs foliar application, 

167, 172,207,222 
time of application, 207 

Zinc deficiency, 70, 74 
effect of Cu, 117, N, 117 
varietal differenLes, 101 

Zinc sulfate, 172, 193, 442, 
456 

Zinc uptake, 68 
effect of Cu, 117, growth 
stage, 552,P, 101 
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