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FOREWORD
 

For nearly a decade, TVA has been extending its fertilizer expertise to 
developing nations by furnishing in.country assistance, providing training for key
government and industry leaders, and conducting technical and economic studies of 
particular interest in these regions Most of this effort has been at the request of the 
U S Agency for International Development

Part of the overall broadening of assistance has been the development of library
facilities at the National Fertilizer Development Center, Muscle Shoals, Alabama,
into aworldwide capability This, too, has been supported by AID The Agency was 
particularly anxious to make available to AID technicians and those trained under 
AID sponsored programs the most recent literature published on nutrition of the 
primary food crops-namely nce, maize, and wheat This is a goal not easily
achieved in many paits of the world, in many cases, workers find themselves in 
situations where library facilities at local universities ind experimer t stations are 
quite limited or in some cases totally absent 

Nutrition of Maize is the first in a series of bibliographies being prepared on 
basic food crops Although not exhaustive, it contains many of the most important
articles written in the past 5 years on the use of fertilizer on maize The short
abstract included with each title should enable the researcher to decide whether the 
article is relevant to his interests All references in this bibliography were selected 
from primary or secondary sources in the Technical Libiary 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 WorldmarkEncyclopediaofNations,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 which the work was 
published 

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

I The Commonwealth Agricultural Bureaux (Publishers of Soils & Fertilizers, 
shown as SF, and Field Crop Abstracts, shown as FCA) 

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

Other abstracts were taken from TVA's FertilizerAbstracts (shown as FA) Also,
special appreciation is in order to AID for the financial support that helped insure 
the success of this project

Funds and time permitting, it is the intent of the Technical Library of the NFDC 
to collect additional material as it appears in the world literature and to publish a 
supplement to Nutrition of Maize every 2 years If this can be accomplished,
researchers and technicians working on maize problems in remote areas of 
developing countries will have an opportunity to keep up to date with the latest 
published literature of the field 
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AFRICA
 

GHANA 36,000/ha is recommended exceot for the medium and 
late ripening varieties on fertile soil, when 50,000 D1 nts/ha is 

1 Ofon, C S 1966 The Effect ofStmazine Treatmenton the better, at 'east 20% more seed should be sown th'an is 
Growth and Nutrient Absoiption of Young Maize 'lants theoretically required Row spacings may be from 60 to 90 cm 
Ghana J Sci 6(1/2) 37-40 (Eng ) (Ghana Acad Sci , Kumasi) according to the availabk implements, narrow inter row 

Simazine apphed at three rates, 2 5, 5, and 10 lb active spacings give better weed suppression (Trop Abst 23 1576) 
ingredient per acre showed a decrease in yield of maize plant 
compared with control ir-espective of ma.ze variety Some 5 Drysdale, V M 1965 The Effects of Variety, Fertilizer 
varieties might be moie affected thai others V'-,etal and Site on the Nitrogen Content of Maize Grain Kenya 
differences might be due to pl, t oa pt 14 or to v.rjou. Farmer 106 Io 19 (bhg) 
degrees of root mass development of the varieties Root Identical Nx P x variety x planting density trials with maize 
development of maize was restricted in the simazine soil layer, were conducted in Kenya on two sites with topsods containing 
and the ratio of top to roots increased with u.zreasing rate of 0 17% and 0 36% N, respectively The N coutent of the grain 
simazine application Percentage of Nin simazme treated plant of hybrid 611 was always lower than that ot hybrid 621, but 
material increased with increasing rate of herbicide apphcation both varieties yielded similar amounts ofN in the grain per ha 
but total N uptake decreased as resalt of decrease in plant The Ncontent of the grain and the yield of both varieties were 
yield Percentage of P as well as total P absorbed increased lower on the poorer soil, they were enhanced by N fertilizer 
with increasing rate of simazine appcation, while percent K on the poorer soil only P fertilizer had no effect either on the 
was largely unaffected (BA 50 105998) N content of the grain or the yield An increase in the plant 

population from 18,000 to 49,000/ha resulted in a decrease of 
2 Ofori, C S 1968 Pesticide Effect on Phosphorus the N content of the grain and ol the yield of both varieties on 
Absorption from FertilizerPesticide Mixtures Applied to a the poorer soil, on the richer soil it caused a slight reduction of 
TropicalSoil with Low Available Phosphorus Value Ghana J the N content only in hybrid 611 wlule increasing the yield ot 
Agr Sci 1(2)99 102 (Eng) both varieties (Trop Abst 20 2185) 

In pot experiments condtcted in Ghana, the yield of maize 
was not significantly affected by application of 6 Drysdale, V M 1965 The Removal of Nutneits by the 
fertilizer pesticide mixtures Total N and "k,and percent N Maize Crop East Aft Agr Forest J 31(2) 189 90 (Eng) 
absorbed by the various treated plants were not significantly (Natl Agr Res Sta , Kitale) 
affected but the fertilizer P uptake was reduced by 13% after As the yields of grain increase, there is a concomitant 
application of 1 12 kg aldrin a i/ha The fertilizer dzeldrin increase in total content of dry matter, N, P, and Kof the crop 
mixture gave similar results The reduced efficiency of P may as a whole If it is assumed that the whole crop, composed of 
have been caused by fixation of P by kaolin which was added the grain, empty cobs, and stover, is removed from a field, a 
as a diluent (Trop Abst 24 1484) modest crop removes the equivalent of < I cwt of 

superphosphate/acre, 2 3 cwt of (NH4)2SO4 or 
3 Ofori, C S , Nandy, S 1969 The Lffect ofMethod ofSoil NH4NOa/acre, and slightly >1 cwt of K2SO4 /acre, while a 
Cultivation on Yield and FertilizerResponse of Maize Grown good crop removes, 2, 4 5, and 3 cwt/acre, respectively (CA 
on a Forest Ochrosol Ghana J Agr Sci 2 19 24 (Eng) 66 64670p) 
(Ghana Umv , Kumasi) 

Maize yield increased by 15% on plowing to 9 in depth as 7 Semb, G , Garberg, P K 1969 Some Elfects of Planting 
compared to unplowed land, deeper plowing (15 in) had no Date andNitrogen Fertilizerin Maize East A r Agr Forest.J 
additional effect There was no significant response to N and 34 371-81 (Eng) (EAAFRO, Muguga, Nairobi'/ 
K, effect of P was significant and increased with plowing Maize was planted in a humic ferrisol at the end of March 
depth Application of N significantly depressed pH on when the rains started and 2 and 4 weeks later, and fertilized 
unplowed land after three seasons of cropping (SF 32 3995) with 0, 45, and 90 kg/ha N as calcium imnionium nitrate 

Dry matter yields and N uptake were signtficantly higher for 
the earliest planted maize than for later phlited maize at the 

KENYA tasselling stage and at harvest The grain yield was also higher 
for the first planted maize There was no signifiLant response 

4 Anon 1968 Maize Population and Spacing to Nfertilizer and no interaction between feitilizer and date of 
Recommendations for 1968 Kenya Farmer 139 10 11 (Eng) planting Soil moisture and rainfall data show that the 

In 1967, five spacing x N fertilizer trials were conducted in first planted maize had a far better water supply than the 
Kenya at altitudes around 2,000 m with the best maize liter planted maize, particularly between planting and 
varieties developed at Kitale, viz Kitale hybrid 613B, Embu tasselling (SF 33 4819) 
hybrid 511, and Katumani Composite B, wluch are 
recommended for areas with rainy seasons of over 110, 8 Weiss, E A 1967 Fertilizer Trials on Maize and Wheat 
110 90, and 90 70 days, respectively In general, N fertilizer East Afr Agr Forest J 32(3) 326-40 (Eng) (C I B A 
considerably reduced lodging, it inLreased yields more at high Ogaka, Japan)
 
plant densitites than at wide spacings A plant density of A detailed and comprehensive series of fertilizer trials on
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maize and wheat were carried out from 1960 to 1965, to 
determine the most profitable applications of phosphate and N 
and the effects of various forms of both, in the seedbed and as 
topdressings There was a basic difference in crop response 
from similar levels of fertilizers cn the LWO main soil types 
which occur in this area Crops grown on soils derived from 
granite and gneiss require less phosphate in the seedbed and 
more N top-dressing for optimum yields than those grown on 
soils derived from phonolites The residual effect of annual 
applications of phosphite oi, both soil types was found to be 
high Various types ot phosphate and N fertilizers were 
compared and the effect of varying ratios of NP in the 
seedbed investigated N topdressing of maize was essential for 
maximum yields on -'I soil types but the optimum amount 
varied It would apptar that even distribution of the fertilizer 
was more important than the method of application 
Mechanical spreading was effe.tive and speedy Seedbed 
applications of Mg sulfate to acid volcanic soils in the Nandi 
Border area increased yields, the increase being greater in tne 
presence of seCdbed N Limiung also increased yields on these 
soils, but the amounts required made its use unprofitable and 
on other soil types may have little effect on crop yields 
Potash generally depressed yields and no other fertilizer bad 
any significant effect Foliar nutrient sprays had little effect 
on below average crops of both wheat and maize (FA 1 615) 

MALAWI 

9 Brown, P 1966 Maize Growing in Nyasaland(Malawi) H 
FertizerReqaurements Exp Agr 2(1) 49 60 (Eng) 

Fertilizer trials with maize conuucted in Malawi have shown 
that a chronic lack of N is found on all but a f,.w soils 
Phosphorus also becomes limiting quite rapidly on certain soil 
types as a result of permanent cultivation, but there has so far 
been little response to K or Ca Incipient S shortage is 
automatically corrected by th use of sulfate of ammonia and 
single superphosphate Tiace elements have not been widely 
tested Samples of organic manure vary widely in moisture and 
nutrient content, and their N status is frequently low, it is 
safest to consider manure as primarily a source of P, K, and 
minor elements, and to supplement it with fertilizer N It 
should be possble, with good cL.ltivation of synthetic varieties 
and improved selections, to obtain maize yields of 3 3-4 5 
tons/ha with fertilizer dressings of up to 90 Kg/ha of the 
limiting nutrients (Trop Abst 21 1003) 

NIGERIA 

10 Agboola, A, Udom, G E 1967 Effects of Wceding and 
Mulching on the Response of Late Maize to Fertilizer 
Treptments Nigerian Agr J 4(2) 69 72 (Eng) 

Field trials with maize, variety Nigerian Synthetic 1,sho%ed 
that application of grass mulch at 10 12 tons/ha, 2 days before 
sowing, almost doubled the mean soil moisture content in the 
dry season from 4 3% in tle bare plots to 7 8% in treated 
plots Concurrently, dry grain yields rose by ome 50% 100%, 
to 4 1 tons/ha in the nresenc of adequate fertilizers, as 
compared with bare, unfertilized conditions Dressings of 
fertilizer appeared to have only an effect under mulched 

4 

conditions, whereas weeding alone increased yields 
considerably under unmulched conditions (Trop Abst 
25 t2051) 

11 Agboola, A 1967 Thc Influence of Fertihscr Placement 
on the Yield ofMaize Nigerian Agr J 4(1) 32-4 (Eng) 

In Nigeria, fertilizer trials with local maize, variety Lagos 
white, were conducted during two consecutive seasons N at 
160 kg, 45 kg P205 in water soluble form, and 67 kg K20/ha 
were applied in circular furrows 5 cm from the plant, or in 2 
bands op either side and 5 cm from the plant Compared with 
untreated plots and plots receiving broadcast fertilizer, ear 
yields increased by 84% and 58%, respectively (Trop Abst 
25 20'10) 

12 Anion, B 0 E 1967 The Response by Crops in a 
Rotation to Nitrogen, Phosphorus and Potassium in the 
Savannah Zone of Western Nigeria Publ Comm Techn 
Cooper Africa 98 339-48 (Eng) 

Tus paper describes NPK fertilizer trials with maize, yams, 
and cassava, ,onducted at two locations in the derived savanna 
zone of West Nigeria The crops were grown in a rotation on 
soils derived from metamorphic rocks mainly gneisses and 
granites With all crops, particularly with maize, highly positive 
responses to N fertilizer applied at rates of 28, 56, and 84 
kg/ha were obtained, 56 kg N/ha was the optimum dressing 
Responses to P fertilizer, applied at rates of 22 and 44 kg 
P2 05/ha, were variable for maize, negative for yams, and 
positive for cassava Responses to K fertilizer, applied at rates 
of 67 and 134 kg K20/ha, were variable for maize and cassava, 
and positive for yams (Trop Abst 22 1535) 

13 Bromfield, A R 1969 Uptake ofPhosphorusand Other 
Nutrients by Maize in IVestem Nigeria Exp Agr 5(2) 91 100 
(Eng) (Minstry of Agr , Ibadan, Western Nigeria) 

Maize, variety NSI, was planted on ridges in a sandy loam 
soil in the dry ramforest zone The final population was 
14,520 plants/acre Fertilizer applicd was ammonium sulfate 
at I cwt/acre 2 weeks after seedling emergence and another 2 
cwt 2 weeks later, 11 2 lb/acre of P as ordinary 
uperphosphate tagged with 3 'P, and 0 75 cwt/acre of 50% 

munate of potash Both the P and K were applied 2 weeks 
after seedling emergence The soil was high to very high in N, 
P, and K, due to residual fertilizers Uptake of N, P, and K was 
determined from 2 weeks after emergence until harvest at 17 
weeks Total uptake was 126 lb/acre N with 66% in the ear, 
11 4 lb/acre P with 78% in the ear, and 78 lb/acre K with only 
17% in the ear Nutrient uptake by the ear was linear for N 

3 2 P,and K but not P Absorption of P, as measured by 
showed two peaks at 3 5 weeks and 11-13 weeks, 20% of the 
applied P was found in the plants (FA 2 1123) 

14 Fayemi, A A 1966 Effects of )me of Nitrogen 
Application on Yield of Maize in the Tropics Exp Agr 
2(2) 101 5 (Eng) 

A 4 year study, conducted in West Nigeria from 1958 to 
1962, showed that split applications of N fertilizer 
significantly increased maize grain yield by 35% when two 
equal doses were given I month and 2 months after planting, 
and by 31% when four equal doses weie supplied at planting 
and 1, 2, and 3 months after sowing Yield was significantly 



reduced when apphcation was delayed until 2 months after 
planting High yielus of maize were not obtained by supplying 
the whole of the N fertilizer at one time, either at sowing or at 
any time later in the growing season However, applying all of 
the N fertilizer 1 month after planting significantly increased 
the percentages of N and crude protein of the grain The maize 
ear weight was favorably influenced by spreading the N 
application over the 3 month period of maize growth (Trop 
Abst 21 2038) 

15 Federal Department of Agricultural Research An Index 

of Agricultural Research and Related Subjects in Nigeria 
Published annually on behalf of the Agricultural Technical 
Committee, lbadan, Nigeria (Eng) 

16 Goldsworthy, P R 1967 Responses of Cereals to 
Fertilizers in Northern Nigeria II Maize Exp Agr 

3(4) 263 73 (Eng) (Ahmadu Bello University, Samaru, Zaria, 
Northern Nigeria) 

Field trials in Northern Nigeria from 1957 to 1964 showed 
that introduced varieties of maize responded economically to 
N and P fertilization Ammonium sulfate and superphosphate, 
each at three levels and in all possible combinations were used, 

onin replicated trials on farmer fields Response was measured 
the first or second crop after a bush fallow of 2-4 years Three 
responsive areas were defined In two of the areas, involving a 
million acres, optimum economic application is about 59 0 
lb/acre of N and 35 4 lb/acre of P2 0 5 At this rate, yield can 
be expected to increase about 230% or 1,172 lb/acre of grain 
In the third area, only P is required (FA 1 313) 

17 Okonkwo, G T 1966 Brief Review of Maize Fertiliser 
Trials in Eastern Nigena Sols Aft 11 241-43 (Eng, Fr) 
(Research and Training Station, Umudike, East Nigeria) (SF 
30 1380) 

18 Oputa, C 0, Waterworth, J V 1967, NPK Fertil:set 
Trials on Early Maize (1964) Nigeria Midwest Reg Mm Agr 
Natur Resources Exp Rep 61 10 pp (Eng) 

19 Oputa, C 0, Waterworth, J V 1967 NPK Fertilhser 
Trialson Late Maize (1964) Nigeria Midwest Reg Mm Agr 
Natur Resources Exp Rep 64 9 pp (Eng) 

20 Waterworth, J V, Oputa, C 0 1967 NPK Fertilhser 
Thals on Late Maize (1965) Nigeria Midwest Reg Mm Agr 

Natur Resources Exp Rep 81 10 pp (Eng) 

21 Waterworth, J V 1967 NPKLime-Trace Element Trial 
on Early and Late Maize (1964) Nigeria Midwest Reg Min 
Agr Natur Resources Exp Rep 62 3 pp (Eng) 

RHODESIA 

22 Alvord, E D 1969 The Nitrogen Fertilization of 
IrrigatedHybrid Maize on Sandveld Soils Rhodesia Agr J 
66 139-43 (Eng) 

Experiments in growing maize under supplementary 
irrigation were carried out on (a) granite sandy loam of pH 
5 8, (b) red loamy sand of pH 5 4, and (c) granite sandy loam 

of pH 5 6 Preceding crops were aPaspalumphcatulumMichx 
pasture, maize, and groundnuts, respectively On (a) and (b) 
application of different proportions of N at planting and 5 
weeks later had no significant effect on yield, but on (c) yields 
were significantly decreased when the first topdressing of N 
was applied 8 weeks after planting With a basal dressing of 40 
lb/dcre, best results were obtained when 2/3 of the total (190 
lb acre) were applied 4 weeks after planting, and 1/3 after 8 
weeks At 220 lb N/acre, best results were obtained with 3 
equal amounts applied 4, 8, and 12 weeks after planting ('F 
33 3186) 

23 Fenner, R J, Goldring, 0 L 1968 The Application of 

Boron-Containing Fertilizers to Maize Rhodesia Agr J 
65(5) 112 (Eng) 

With the increasing use of B-containing fertilizers in maize, 
it was decided in Rhodesia to investigate the level at wluch an 

application of B became toxic to this crop In the greenhouse 
various amounts of boron were added to 3 types of soil, viz to 

clay 0, 22, 45, 90, or 134 kg B/ha, to sand 0, 17,45, 67, or 

78 kg/ha, and to acid washed sand 0, 11,22, 45, or 67 kg/ha 
The treatments were incorporated to a depth of 15 cm The 
maize was grown for 4 weeks after enieigence Toxic effects 
were observed only in the acid washed sand containers that 
received 67 kg B/ha In these containers, maize remained 
stunted and chlorotic right from emergence It can thus be 
concluded that under normal farming practices B toxicity is 
unlikely to occur in maize from the use of the present range of 
B containing fertilizers (Trop Abst 24 978) 

24 Fenner, R J, Rattray, A G H 1966 The Residual 

Effect of Nitrogen Apphed to "Panicum coloratura" 
(Makankari) ley Rhodesia Agr J 63(4) 93 6 (Eng) (Dep 
Res Spec Service, Salisbury) 

When 0, 80, and 160 lb N/acre/yr were applied to 
Makarikari grass from 1955 to 1960, the residual effect of 80 
lb N on maize yields averaged 2 2 bags (200 lb each) of grain 
during the first 2 years of maize cultivation and that of 160 lb 
N was 6 2 bags/acre, there was no effect in subsequent years 
Direct application of N at 60 and 120 lb N/acre raised yields 
of maize by 6 6 and 8 8 bags/acre, respectively (FCA 20 897) 

25 Grant, P M 1967 The Fertility ofSandveld Soil Under 
ContinuousCultivation II The Lffect ofManureandNitrogen 
Fertilizer on the Base Status of the Soil Rhodesia Zambia 
Malawi J Agr Res 5 117 28 (Eng) (Agr Res Council, 
Marandellas, Rhodesia) 

During the first five seasons of Lropping to maize on acid 

granite sand with 60 lb/acre P2 0 5 , 50 lb K2 0, and 20 120 lb 
N, soil pH, exchangeable K, and Ca contents of the plowed 
layer were maintained, but exchangeable Mg was depleted 
Concentration of Mg in maize leaves at tasselhing deLreased to 
a deficiency level by the fifth season, but concentrations of 
other nutrients were not affected exLCept for P, which 
increased with increasing duration of cultivation Annual 

applications of 400 lb/acre calcitic lime redu.ed soil acidity, 
but had no effect on mineral composition or weight of maize 
leaves Annual applications of 3 6 tons/acre manure 
progressively increased CEC, exchangeable bases, soil pH and 
weight, and mineral concentration of maize plants (SF 
31 818) 
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26 Meiklejohn, J 1967 MicrobiologicalObservationson an 
Eyperiment witt Compost Rhodesia Zambia Malawi J Agr 
Res 5(1) 43 55 (Eng) 

In Rhodesia, a trial with maize on a sanwly soil had shown 
responses to compost and N fertilizer, and a positive 
interaction of these factors Microbiological studies in the 
second and third years of the trial demonstrated that both corn 
post and N fertilizer inreased th. number of cellulose decom 
posing organisms Aerobic N fixing bacteria (Beilerinlkia spp) 
were slightly increased in number by the fertilizer only, 
whereas anaerobic N fixing bacteria (Clostridnn spp) were 
increased by either fertilizer or Lompost The fertilizer 
increased the number of ammonia oxidizers independently of 
compost, that of nitrite oxidizers only in the absence of 
compost, both groups of autotrophic nitrifying bacteria were 
considerably increased in numbers by compost (Trop Abst 
23 251) 

27 Rodel, M G W, Mills, P F L, Boultwood, J N 1967 
An Experiment with Maize on TataguraSoil Rhodesia Agr J 
64(5) 102 3 (Eng) 

Nitrogen, phosphorus, and potassium applications 

28 Willatt, S T 1969 Moisture [WithdrawalPatternsofMaize 
atDifferent Fertility I evels Rhodesia J Agr Res 7(1) 51-4 
(Eng)(Agr Res Council, Malawi, Mlanje) 

Changes in soil moisture in field triils at Marandellas, 
Rhodesia, were measured under maize receiving 20 lb N (low 
fertility), 120 lb N (nkdiumi fertility), and 120 lb N + 
farmyard manure at 6 tons dry matter/aLre (high fertility), 
using gypsum blocks placed in the mazle rows at depths down 
to 60 in 1igh fertility plants used most water, depleting soil 
moisture to a depth of 48 60 in in both 1965 66 (a year with 
drought in the middle of the rains) and 1966 67 (with normal 
well-distributed rainfall) Low fertility plants exhausted soil 
moisture only to 48 in in 1965-66, and in 1966 67 did not 
exhaust moisture at any depth This was reflected in yield 
differences of 14 7 and 12 0 bags grain/acre in 1965 66 and 
30 6 and 4 4 bags/acre in 1966 67 for high fertility and 
low fertility plots, respectively (I bag = 200 Ib) (FCA 23 181) 

SIERRA LEONE 

29 Enyi, B A C 1966 Effect of Magnesium, Phosphorus 
and Zinc on the Growth and Yield of Maize Beitr Trop 
Landw VetMed 4 17 26 (Eng ) (Njala, Sierra Leone) 

A basal dressing of 300 lb/acre (NH 4 )2 SO4 and 60 lb/acre 
KCI was applied to soil whid had previously produced poor 
maize crops In addition 0 or 150 lb Mg, 0, 250, or 50U lb 
super and 0, 50, or 100 lb ZnSO were applied 2 days betore 
sowing Mg and P increased total dry and fresh weights, plant 
height, number ot leaves, and grain yield Mg was more 
effective in the prcsence of P and vice versa 250 lb super was 
the optimum rate AppliLations of Mg and P increased 
the N, P, and Mg uptake of plants There was no 
advantage in applying Zn when P and Mg supplies were 
adequate (SF 30 2225) 
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SOUTH AFRICA 

30 Beyers, C P de L 1968 Zinc Fertihserfor Maize 
Farming S Africa 44(7) 9, 14 (Eng) 

In the Republic of South Africa, where maize is locally 
grown on acid light textured soils, the acidity is corrected by 
application of lime Under these conditions maize often shows 
symptoms of Zn deficiency A series of field trials were, 
therefore, conducted for 3 years to study the effect of various 
Zn compounds on maize Because of the fact that the Zn 
deficiency symptoms in untreatcd maize gradually 
disappeared, the treatments with Zn fertilizers had no 
significant effect on green matter yield However, Zn fertilized 
plots generally gave slightly lugher ear yields Zinc sulfate, Zn 
metal powder, and Zn oxide were equally effeotive, Zn uptake 
was highest when the fertilizers were broadcast I is concluded 
that Zn fertilizer applied at a rate of about 5 kg/ha corrects Zn 
deficiency for at least 3 years (Trop Abst 24 773) 

31 de Villiers, J B M , Laker, M C 1966 Effect of 
PreapphedLime and Zinc on the Uptake of Phosphorus by 
Sweet Corn S Afr J Agr Sci 9(l) 107 15 (Aft) (Univ 
Stellenbosch) 

Many South African corn soils are very acid and P 
deficiency rapidly develops whenever the soil pH drops below 
4 5 Lime application generally favors P uptake Field 
experiments were executed on soil plots previous'y fertilized 
during seveial years with N, F, and K Separate plots received 
no treatment (control), lime, Zn, or Zn and lime They were 
planted with Stowell's Evergreen sweet corn in 4 rows, spaced
3 ft apart Each row received 24 33 g KH 2PO 4 , but 2 rows
also were treated with 201 6 uc 32P/mound Plant material 
was collected 4, 8, and 15 weeks after planting Roots and 
tops were separated, dried, xet ashed, analyzed, and assessed 
for 3 2P activity The weight was geneially higher on treated 
plots, except on Ca plots 4 weeks after planting Differences 
remained small Total P uptake was higher on all treated plots, 
Ca treatments after 4 weeks excepted P concentration in the 
plants was increased by Zn and Ca, but much more by Ca than 
by Zn, nevertheless, no effect on P distribution between roots 
and tops was found The increa3ed P uptake did not 
necessarily result in ameliorated plant growth, because liming 
had a detrimental effect on Zn uptake, thus giving a slower 
growth, at least during the first weeks after planting (CA 
65 128180 

32 Dijkhulis, F J, Dudding, F C, Clayton, J H 1969 
FertilizationofMaize Fert Soc S Africa J 2 15 18 (Eng) 

33 DuPlessis, I S , Mohr, P J 1969 The Relationship 
Between Row Width, Plant Population and Fertilzationof 
Maize in the North Eastern Orange Free State Fert Soc S 
Africa J 2 10 12 (Eng) 

34 du Plooy, J , le Roux, D P 1968 The Fertilizationand 
Plant Density of Maize Grown Under Conditions of Low 
Rainfall S Afr J Agr Sci 11(1) 103 11 (Eng) 

An experiment with maize grown at three plant densities 
and under conditions of insufficient soil moisture was 
conducted in the Republic of South Africa Over a period of 9 
years, a crop planted at a density of 12,000 plants/ha yielded 



signiftcvntly more than crops planted at twice or three times 
that density N application at the rate of 20 or 40 kg/ha 
increased the yields of the higher aensities significantly 
K fertilization did not increase the yield, while calcitic lime 
had favorable effect only after 7 years Soil moisture appeared 
to be the limiting factor (Trop Abst 23 2454) 

35 Quicke, G V , von Fintel, R G H , De Muelenaere, H J 
H 1964 The Effect ofSoil Fertilization Practices on the Total 
Protein and Zem Content of Maize S Afr Med J 
38(29) 645-48 (Afr) (Agr Res Inst , Pietermaritzburg, S 
Africa) 

During two seasons, Teko Yellow maize received three levels 
of N, P, K, lime, and trace elements or no trace elements N 
produced small increases in (grain) protein content, while the 
other treatments terlded to reduce it Zein content was 
increased by N It was conciuded that fertilizers could do little 
to improve grain protein quality (FCA 19 153) 

36 Sander, C L, Grobler, J H 1966 Effect of Exchange 
Capacity and Exchangeable Cations of Clay Suspensions on 
the Root and Stem Development ofMatze Seedlings S Afr j 
Agr Sci 9 53945 (Afr) (LandbNavorsingsinst 
Hoeveldstreek, Potchefstroom) 

The effect of increased cation exchange capacities (CEC) at 
the same cation saturation was investigated in different 
concentrations of kaolin and bentonite suspensions The ratio 
of adsorbed K+ v + +Mg2 ox, the clay was altered by 
equilibration, respectively, with 1% solutions of KCI, 
CaCI2 2H 2 0 and MgCI 2 6H 20 in order to study the effect of 
the energy of attraction for different cations An increase in 
cations exchange capacity had no significant effect on root 
and stem develoVment for the first 3 days While root 
development in K bentonite was relatively better than that in 
Ca 2 + or Mg2+ bentonite, it was poorest in K+ kaolin The 
effect of the composition of the adsorption complex on 
seedling growth was thus due to the energy of attraction of the 
clay for a specific cation and to different cation ratios in the 
equilibnum solution Evidently, Ca is preferentially adsorbed 
by bentonite (SF 30 1582) 

TANZANIA 

37 Addiscott, T M 1969 Relations of Yields ofMaize and 
Cotton,and Their Response to PhosphateFertilizer,with Soil 
PhosphatePotentials in Tanzania J Agr Sci 72(pt 3) 401 3 
(Eng) (Western Res Cent e, Mwanza) 

Responses to phosphate fertilizer were not clearly related to 
the values of monocalcium phosphate potential, (%pCa + 
pH2PO4)eq, but small responses at the large values of 
phosphate potential srmetimes corresponded with very amall 
values of A/AQ, which represents the rate of change of %pCa + 
pH 2 PO4 with change in the amount of P in the soil or with 
soils of pH <5 0 or >7 5 All alkaline soils gave small 
responses but not all acid soils In only one set of maize 
experiments was the response to P related to AI/AQ 
Regressions of yields of maize without P and responses to P on 
values of (%pCa + pH2PO4)cq and AI/AQ together did not 
account for significantly more variation than single regressions 

(%pLa + PH2PO4)eq was not found to be more useful than 
(%pCa + pH 2PO4 )o Both ( pCa + PH2PO4 )0 and 
(pH 2PO 4 )o, determined without adding P to the CaCI 2 
solution, were equally useful and were just as well related to 
yields without P as (%pCa + pH2PO4)eq, but the (pH 2PO 4 )0 
was more useful than the logarithir of the total P 
concentration measured without added P ii all th,, e sets of 
experiments Yields without P can be estimated from 
phosphate potentials Snice neither phosphate potential nor 
N/AQ predicted response consistently, such measurements will 
probably be useful only when other factors limiting yield are 
identified (CA 71 60227e) 

38 Anderson, G D 1970 FertilityStudies on a Sandy Loam 
in Semiarid Tanzania I Effects of Nitrogen, Phosphorus,and 
Potassium Fertilizers on Yields ol Vaize and Soil Nutrient 
Status Exp Agr 6(1) 112 (Eng) (Mm Agr Co-Op, 
Tanzania) 

N and P fertilizers applied to maize had considerable effects 
over a 5 year period, especially when both were given Initial 
applications of 47 lb P2 05 /acr, with annual dressings of 58 lb 
N produced a mean yield ,ncrese of 55% above the control K 
gave little response in the first 3 years, but thereafter became 
more important Ammonium sulfate nitrate at 1,120 lb causea 
reductions in soil pH, Ca, Mg, K, and total and organic P, but 
increases in exchangeable Mn and soluble P Double 
superphosphate at 112 lb increased the total and organic P and 
65 lb K2 0 reduced organic P Organic C showed a mean loss of 
33% over 5 years Recommendations are made regarding 
P2 05 , N, and K on this soil (CA 72 8932 In) 

39 Robinson, J B D , Semb, G 1968 Advisory Soil orPlant 
Analysis and Fertilizer Use I Comparison of Soil Analysis 
Methods East Afr Agr Forest J 34(1) 117-39 (Eng) (East 
African Agr Forestry Rec Org , Nairobi) 

From a series of maize fertilizer trials in Western Tanzania, 
124 soil samples, representing 16 soil types, were collected 
during a 3 year period These were used to compare four 
analytical nethods for extractable P, K, Ca, and Mg P 
methods evaluated were (1) an ammonium lactate acetic acid 
extraction with ammonium molybdate/stannous chloride color 
development, (I) Truog's weak sulfuric acid extraction with 
the above color development procedure, (II1) mixed 
hydrochloric and sulfuric acid extraction with ammonium 
vanadate ammonium molybdate used for color development, 
and (IV) the mixed acid extraction followed by color 
development using an ascorbic acid reagent IV was the least 
satisfactory method of measuring extractable P I was variable 
in the amount of P extracted but had the advantage of 
simultaneous extraction of K, Ca, and Mg The cations were 
extracted as in I and III above and with neutral normal 
ammonium acetate Analysis was either by the atomic 
absorption spectrophotometer or by the flame photometer for 
K and Ca and thiazol yellow color for Mg Ammonium acetate 
was the least variable extractant for Mg while K Ind Ca were 
relatively inaffected by extraction method when soil pH waz 
in the acid neutral range More suitable analytical methods are 
needed for alkaline soils Within the range of soil type and 
analytical data encountered, ii was possible to convert 
analytical values from any method into equivalent values feo 
any other method (FA 2 732) 
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40 Robinson, J B D 1968 Advivcy Soil or Plant Analysis 
ai'l Fetilizer Use H Evaluation of Soil Analysis Methods 
with Aba ze Yield Data East Afr Agr Forest J 34(1) 14052 
(Lng) (E-st African Agr Forestry Res Org , Nairobi) 

Soil samples from 126 field experiments testing N, P, and K 
fertilizers on maiwe (variety Katumbili) in Western ' anzania, 
were analyzed for N index (two n,ethods), extractable P, K, 
and Mg (each by four methods) N index group values were 
related to the average yield of unfertiized maize and to maize 
responses to 45 and 90 kg N/ha applied as ammoniun sulfate 
P groap values were related to fhe average yield response of 
,naize to 45 and 90 kg P2O5 /h, applied as single or double 
superphosphate Th-. ammonium lactate acetic acid extraction 
provided the best differentiation between rcsponsive and 
unresponsive soils Although N and P methods did not have a 
high correlation with yield response, th.y still can be used to 
predict profitable use of fertilizer A comparison between 
analytlal methods for extractable K and Mg in the soils was 
attempted in the absence of maize yield response data Some 
evidcnce suggests that there is a need to establish critical 
calibration relationships covering low analysis soils fur these 
nutrients Some evidnce also upports the conclusion that the 
majority of these soil, contain sal iac.tory level of available K 
and Mg and that these nutrients were not limiting to maize 
yield response when N and P fertilizers were applied (FA 
2 733) 

41 Robinson, J B D 1969 Advisory Soil or PlantAnalysis 
and Fertilizer Use III Relationships Between Soil pH ana 
Alatzc Yield Responses to Nitrogen and Phosphorus East Afr 
Agr Forest J 34(4) 436-40 (Eng) (Nairobi, Kenya) 

Maize yield responses to two rates of N or P fertilizer and 
soil pH values have been examined in Western Tanzania No 
reiationslup was found for N fertilizer responses Maize yield 
responses to P fertilizer decreased as the topsoil pH 
approached 7 0 This should be of use in soil P analysis (Biol 
Abst 51 132876) 

42 Scaife, M A 1968 Ifaize Fertilizer Experiments in 
Western Tanzania J Agr Sci 70(2) 209 22 (Eng) (Western 
Res Center, Ukiriguru, Mwanza, Tanzania) 

Results of 132 maize fertilizer experiments (NP and NPK) 
carried out over 3 years in Western Tanzania have been 
grouped to give 16 'rcsponse areas' Respunses to N and P were 
very large in the southwestern half of the rcsearch zone, where 
raif ill is tairly well distributed On gralitic so Isaround Lake 
Victoria, responses wcre mainly to N alone In the drier areas, 
notably Shinyangi district, responses to both N and P were on 
average very small No signifiLint positive responses to K were 
found, except for one trial in Karagwe district It was found 
th it all observed responses to N and P could bc accounted for 
in terms of a gcneralzed two fictor Mitsfherlich Baule yield 
cqu ition, with Lonstant curvature terms, cn and cp Using this 
equ ition it is possible to define 'maximum economic 
requirements' of the nutrients N and P for various maize and 
fertihi/er prIces ind potential yields The difference between 
this maximum requirement and the amounts of these nutrients 
supplied by the soil (given by the Mitscherhlmc Biule 
parameters bn and bp,) represents the optimum rate of 
fertili/er apph,.ation, where profit per a.re is at a maximum 
Empirical equations are presented for estimating b from soil 
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analysis results for areas not adequately covered by these 
experiments, but auch estimates may not always be accurate 
(FA 1 1080) 

43 Scaife, M A 1969 A Simple Means ofDetermmingMaize 
FertilizerRequirements E Afr Agr Forest J 34(4) 461 63 
(Eng) (Western Res Center, Ukiriguru) 

Tables are presented by mneans of which optimal rates of N 
and P fertilizers for maize may be estimated from the yields of 
an unfertilized maize crop and soil analysis figures The basis 
of the method, developed in Western Tanzania, is a two factor 
Mitscherlich yield equ iti'n with 5 parameters, 2 of wluch are 
regarded as constant md 2 are estimated from the empirical 
regresqion which has been found to exist on soil analysis 
results The remaining paiameter is estimated from the yield of 
an unfertilized crop, thus completing the yield equation from 
wluch economic optma may be deduced (Trop Abst 
25 1294) 

UGANDA 

44 Stephens, D 1966 Effects of Heavy Applications of 
Triple Superphosphate on Maize and Cotton in Buganda Clay 
Loam Soil East Afr Agr Forest J 31(3) 283 90 (Eng) 

Each year for 3 years 170 lb P2Os/acre as triple 
superphosphate was applied in various ways designed to 
maximize its effects, ant it was also applied in conjunction 
with supplementary fertilizers, farmyard manure, or lime The 
effects on yields of corn and ,.otton taken in conjunction with 
the results of soil and leaf analyses indicate that although the 
fertilizer P was taken up by the plants, the applied P reduced 
rather than increased yields It is concluded that on this 
Buganda clay loam soil the prev- )is poor responses to applied 
P cannot be improved by applyirig l*avy rates of P (CA 
66 64682u) 

UNITED ARAB REPUBLIC 

45 Amer, F, Salam, M A ,Osman, A Z 1966 Evaluationof 
PhosphatePlacementfor Corn Using 3 2PLabeledPhosphorus 
T Soil Sci U AR 6(2) 73 80 (Eng) (Middle Eastern 
Reg e'-al Radioisotope Center, Cairo) 

A corn field experiment was conducted on a heavy clay soil 
near Cairo, using different rates of labcled superphosphate to 
evaluate bioadcast, row, and foliar methods of application 
Very little difference was seen in utilization of fertilizer P 
between broadcast and row apphicatiuos Foliar applied P was 
considerably h'gher than soil applied P early in the season, but 
decreased and almost approached values from soil application 
later in the season Exchangeable P and water soluble P 
determinations showed Io\v -r availability of fertilizer in 
broadcast than in row application due to earhei time of 
applation The lower degree of contact between plant roots 
and fertilizer in the row application compared with broadcast 
application was compensated for by the higher availability of 
fertil er P by plants for both methods of application (CA 
67 72902b) 

46 Amer, F , Elgabaly, M I , Balba, A M 1964 TheN,P, 



nd K Contentof Corn in Relation to FertilizerApplication 
Alexandria J Agr Res 12(1) 41 52 (Eng,) (Univ Alexandri t) 

A fertilizer trial was conduted in Egypt with the maize 
variety Hybrid 51, in order to investigate the value of plant 
analysis in addition to chemical soil tests The application of 
nitrogenous fertihzer significantly increascd the yield, the N 
content of the grain, and the N and the P contint of the leaf 
A linear relationship was found between yield and N content 
of the leaf, an increase of 0 1% N in the leaf corresponding 
with a yield increase of 1 975 i/ha The responses to P and K 
were not significant (Trop Abst 20 758) 

47 Khalil, M A , Amer, F , Elgabaly, M M 1967 A 
t F t 

Salty Fertilty nteractionStudy on Cornand Cotton Crol 
Soil Sci Soc Amer 31(5) 683-86 (Fn) (Dep Sois, Coil 
Agr , Univ Alexandria, UAR) 

In glasshouse experiments, the dry matter yield increases of 

maize in response to N on sodbl with salinity values of 5,7, and 
were 79%7o, 71%, and 67%, respectively, of tle9 mmhos/cm 

increases on nonsalne soil Salinity had no effect on the 
availability of P The reduction in fertilizer response wa-

ASIA AND 

AUSTRALIA 

49 Anon 1966 Zinc Deficiency Corrected in North-West 
Maize Crops Agr Gaz N S Wales 77(10) 62022 (Eng) 

Acute Zn deficiency was diagnosed on young, irrigated 
maize planted on large areas of leveled land in New South 
Wales (Australia) The soil, high in P, contained large 
quantities of CaCO 3 close to the surface Consequently, the 
pH in the upper layers of the soil after leveling was high, 
rendering Zn unavailable The symptoms are briefly described 
Affected plants contained 20 ppm Zn as against 35 ppm for 
normal plants To save the crop, immediate spraying with 
6 7 9 kg ZnSO4 /ha in 440 1 of water was recommended to 
cure the disorder One week after application a striking 
improvement was obsered as new growth was free of 
symptoms Subsequent yields were as high as 1,450 kg/ha 
whereas untreated areas did not yield any grain (Trop Abst 
22 647) 

50 Dickson, T 1968 Plant Density and Nitrogen Studies 
with Irrigated Hybrid Maize in the Lockyer Valley, 
Queensland Qd J Agr Anim Sci 25(4) 199210 (Eng) 
(Agr Brch Div P1 Ind , Queensland Dep Primary Ind , 
Klngaroy) 

In three trials using standard 36 in row spacing and plant 
populations of 12,000 24,000/acre, higher plant populations 
gave the highest yields, in two trials with row spacings of 
30-42 in and plant populations of 12,000 28,000/acre, yields 
increased as populationh increased up to 24,000 in one trial, 
and up to 16,000 in the other In only one of three trials was 

attributed to decreased photosynthesis and disturbi inorganic 
nutrition (FCA 22 222) 

ZANIBIA 

48 Ballantyne, A 0 1967 Mai7eProductiontn Zambia with 
Special Reference to Variety and Soil Fertility Publ Comm 
Techn Cooper Africa 98 407 13 (Eng) 

The present status of maize prouuction in Zambia is 
reviewed Yields under rainfed subsistence cultivation methods 
average 340 to 670 kg/ha, while commeilal farmers using 

toappropriate cultivation techmiques regularly obtain 7,800 
9,000 kg/ha Virtually only wute dent maize is planted The 
open pollinated Hu kory King and Southern Cross varieties are 
grown mainly, but they are rapidly being supersLded by hybrid 
varieties in both the commercial and semicommercial sectors 
Application of N and S is very effective in increasing yields, 
wlule P and K are not Improved soil management and crop 

practices should precede the use of fertilizers in subsistence 
agriculture Tne role of slufting cultivation and possibilities for 
the introduction of improved crop practices in subsistence 
agriculture are discussed (Trop Abst 22 1529) 

AUSTRALIA, 

there a significant response to row width, in this trial, yields 
from 30 in rows were significantly higher than from greater 
row widths Applications of N depressed yields, probably as a 
result of early lodging Ear percentages decreased with 
increasing plant density and were highest for the 30 in row 
width Grain weight per ear rose with plant density but was 
not affected by row width or applied N Percent of nubbins 
(poor-quality ears) increased as plant density was reduced to 
16,000, but row spacing and N had no signific,nt effect (FCA 
22 966) 

51 Duncan, 0 W 1968 Correction of Zinc Deflciency in 
Maize on the DarlingDowns, Queensland Qd J Agr Anim 
Sci 24 293 300 (Eng) 

ZnSO4 , applied as 0 5% 1 5% spray, completely corrected 
deficiency symptoms Sprays of Cu, B, Mg, K, and P were 
without effect Yield incre,ses from Zn foliar sprays were 
24% 76% over the control (FCA 22 4489) 

52 Kelly, T K 1970 Maize Indicates FertilizerNeed Qd 
Agr J 96(5) 329 30 (Eng) 

P availability declines when soil pH is below 6, K and N 
availability decline below pH 4 5 When soil reaction is 
corrected, maize can be used as an indicator of nutrient 
deficiency 

53 Lal, R , Taylor, G S 1970 Drainageand NutrientEffects 
ti a FieldLysmeter Study II Mineral Uptake by Corni Proc 
Soil Sci Soc Amer 34(2) 245-48 (Eng) (Dep Soil Sl, 
Univ Sydney) 
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The mineral uptake by Zea mays ,corn) was studier in field 
lysimeters for the following variables constant water table 
(WT) depths, intermittent flooding, and two levels each of N 
and the trace elements Zn and Cu The WT depths of 15 and 
30 cm and iiitermittent flading during early growth decreased 
the ear leaf concentiations of N, P, K, Zn, Cu, and B and 
,ncrea~ed the li'at oncentratons of Al, Fe, Mn, and Mo 
Applic itions of N, Zn, and Cu increased the concentra t ions of 
N, P, Zn, Cu, B, Mn, and Fe but decreased that of K Mineil 
uptake under wet soil conditions was associated with reducing 
conditions, inhibited soil mineralization, and an increase in soil 
pH (CA 73 24398) 

54 Marley, J M T 1969 Maize FertilizerInvestigationson 
Red Loam Soils of the Southern Darling Downs, Queensland 
Qd J Agr An m Sci 26(3)3038 (Eng) 

In a series )f three field trials, marked yicid responses were 
obtined to P, (as superphosphate) applications in one season, 
and to N (as urea) in the other two seasons Applications of 
potash and trace elements were of little signficance (from 
authoi's summary) 

55 Van Haeringen, J 1965 Maize FertilizerInvestigationson 
the Atherton Tableland, Queensland Qd J Agr Anim Sci 
22(4) 485 96 (Eng) (Queensland Dep Primary Ind, 
Brisbane) 

Up to 200 lb N, 400 lb P2Os and 50 lb K20/acre were 
applied to maize hybrid GH128 grown 4 t 12,000 plants/acre 
In 1960-63, response to N ranged from 10 to 47 bu/acre, with 
little residual effect, that to P was 0 19 bu/acre, with a residual 
response for up to 2 years on soils containing <70 ppm 
available P2 05 , there ws little resnonse to K (FC/ 20 919) 

56 Weir, R G, Noonan, J B, Boyle, J W 1966 
Molybdenum Deficiency in Maize Agr Gaz N S Wales 
77(10) 578-82 (Eng ) (Div Sci Serv , Rydalmere) 

Maize crops grown on Mo-deficient soill, which are 
common in New South Wales, especially in coastal and other 
high rainfall areas, may show patchy growth with yellowing, 
leaf scorch, and deati of seedlings These symptoms were first 
observed in the Taree district in the early 1950's, but their 
incidence was irregular It is now demonstrated that incidence 
of Mo deficicncy In crops on deficient soils depends directly 
on the the initial Mo .ontent of the seed crops from seed 
containing <0 02 ppmn Mo develop severe symptoms, those 
from seed containing 0 02-0 08 ppm show slight to moderate 
symptoms, those from seed with >0 08 ppmr emain healthy 
Deficiency is prevented by applying up to 1 lb Na 
molybdate/acre to parent (hybrid) seed crops (CA 66 94274e) 

57 Weir, R G Hudson, A 1966 Molybdenum Deficiency tit 
Maize tn Relation to Seed Reserves Aust J Exp Agr Anim 
Husb 6(20) 35 41 (1- g) (Dep Agr , Rydalmere) 

Responses of mnaizr seedlings to Mo deiciency were very 
variable, and this may be due to variations of the Mo level in 
the seeds In pot trials, Mo deficiency symptoms were 
prevented by added Mo Without added Mo, the defiLiency 
symptoms were produced ind the severity was related to the 
source of the seed Deficiency symptoms were not more severe 
with hybrid Gi1!28 In further trials, on soils without added 
Mo, deficiency symptoms were not exhibited by plants grown 
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from seeds having 0 2%-0 08% Mo, but symptoms were shown 
wilh seeds having < 0 08% Mo, and the svmptons were very 
severe if thl level was <0 02% Many plants which exlubited 
Mo deficiency symptoms at 21 days growth recovered before 
harvesting A 65 days, and this was because they were able to 
extract Mo from the soil once they had passed the seedling 
stage Mo fertilization o € seed crops raised the Mo content of 
the seeds, and where seeds contained >0 08% Mo no 
deficiency symptoms were shown by seedlings (CA 65 1333e) 

INDIA 

58 Baser, B L , Deo, R 1967 Effect of Superphosphateon 
the Uptake of Micronutrients by Sorghum ("Jowar"} and 
Maize Plants J Indian Soc SoilSci 15(4) 245.49 (Eng) 

The effect of superphosphate applied at various levels on 
the uptake of micronutrients by maize and sorghum plants, 
grown on fi%e soils of different regions of Rajasthan State 
(India) was investigated in pot culture #,xperiments No 
significant correlation between Mn uptake by maize and the 
addition of P was obtained The uptake of Fe by both the 
crops increased, whereas Cu and B contents were found to 
decrease with higher doses of superphosphate treatment in 
certain soils (FA 1 1664) 

59 Batra, J N, Sood, V P 1967 Studies of NPK 
Fertilizationof Maize in Hill and PlainAreas of the Punjab J 
Res Punjab Agr Univ 4 353 59 (Eng) (Punjab Agr Univ, 
Ludhiana) 

The trials were conducted at two sites on loamy sands (pH 
6 9 7 3) and involved no fertilizing or application of 45 180 
kg/ha N, 45 90 kg P 2Os, and 90 kg K2 0 in all combinations 
The maximum economic rate of application of N was 180 
kg/ha for hybrid maize, and 135 kg for the local variety 
Responses to P were significant at the hill site, but responses 
to K were not significant at either site (FCA 22 4480) 

60 Datta, N P , Vyas, K K 1967 Uptakeand Utihzationof 
Phosphorur by Maize from FoliarSprays Isotop Plant Nutr 
Physiol ,Proc Symp FAO/IAEA,Vienna, 1966, 371 76 (Eng) 

A clear distinction between root and non root absorbed 
nutrients occurring simultaneously in the plants can be made 
by the use of isotopes An evaluation was carried out of the 
magnitude of the nutritional contribution of a number of 
folhar applied phosphates labeled with 3 'P The fertilizers used 
were superphosphate, monocalcium phosphate, dicalcium 
phosphate, and ammonium phosphate labeled at 0 12 
millicurie/g P20s Spray dose was equivalent to a 5 lb 
P205/acre application, volume was just enough to wet the 
foliage without causing runoff pH of the solutio s were 
superphosphate 4 0, monocalcium phosphate 4 0, dicalcium 
phosphate 5 5, and ammonium phosphate 4 0 Spraying was 
done at three stages of growth (24, 39, and 60 days after 
germination) Using 32 p tagged material, assessments were 
made of the efiect of washing foliage before analysis for loss 
of P from leaves, and of material sticKing to foliage There was 
no loc_ of P from leaves from washing to remove unabsorbed 
materials sticking to leaves from spray Percent uptake of 
fertilizer P from spray was greater at the early stages of 
growth, compared with later stages At the early stage of 



growth with comparable doses, spray application was 8 fold 
more efficient than soil application Fo, spraying, ammonium 
phosphate is the most efficient fertilizer This shows the 
beneficial effect of spray fertilization The data on maize 
proved that where higher doses of fertilizer through soil 
application cannot be economically utilized, only 5 lb/acre 
dose of spray application at early stages of growth can be more 
efficiently utilized by the plants Thus, economy in the use of 
phosphatic fertilizers can be made by spraying (FA 1 142) 

61 Gangwar, A C 1969 Economic Optima in FertilizerUse 
forHybridandOpen PollinatedMaize Crop Allahabal :"rmer 
43(3) 155 68 (Eng) 

In India, data collected from different research stations for 
the period 1961 63 were statistically analyzed to deternire 
the economical fertilizer levels for maize The levels cf N, P, 
and K varied from 0 to 180, 0 to 90, and 0 to 90 kg/ha, 
respectively Maize responded to N fertilizing, whereas P 
response was obtained at two stations only, there was no 
response to K Applying higher N levels proved to be more 
profitaole with hybrid maize than with open pollinated maize 
Since hybrid maize has a higher yield potential, little effect of 
change in price ratio was observed, with open pollinated 
maize, however, a rapid change in optimum fertilizer doses, 
yield and profit were observed with a small change in price
ratio (Trop Abst 25 2338) 

62 Gaur, 0 P , Rajput, R K, Garg, K P 1969 Response of 
Hybrid Maize (var Ganga 101) to Nitrogen Fertilizationon 
Sandy Loam Soil at Gwahor Indian J Sci Ind (A) 
3(1) 29 33 (Eng) (Dep Agron, Agr Coil , Gwalior, Madhya 
Pradesh)
 

In trials with maive hybrid Ganga 101, application of 45 or 
90 1,g N/ha gave yields of 16 34 and 26 27 hkg grain/ha, 
respectively, compared with 8 22 hkg on unfertilized plots, 
therc wis no further appreciable increase in yield from 
increasing the N rate to 135 kg/lid N applied in three dressings 
at sowing, at the knee high stage, and at tasselling gave higher 
yields (27 13 hkg/ha) than when applied in two drebings 
(23 44 hkg) or in a single dressing at sowing (18 69 hkg) (FCA 
23 187) 

63 Gautam, 0 P, Ahuja, L R, Mukhopadhyay, D 1964 
Response of Hybrid Maize to Micronutnent Elements J 
Indian SoL Soil Sci 12 411 21 (Eng) (Indian kgr Res Inst, 
Delhi) 

Hybrid corn was fertilized with N P K, and trace nutrients, 
the effect on dry matter content, yield, N content of the 
straw, and protein content of the grain was determined There 
was no increase in dry matter when trace nutrients alone were 
applied, but increases of 40%-50% were obtained when Zn and 
N P K were used The trace nutrients alone decreased the 
number of cobs and increased the number of barren cobs, but 
N P K and Zn increased the number of cobs and the number of 
grains per cob The grain yied was increased 18% 32% by 
application of N P K and trace nutrients over the yield with 
N P K alone N P K and Zn gave similar yield increases In 
poorly drained soils fertilization with Zn increased the yield 
from 0 5 to 19 3 quintals/ha N P K and Cu, Mo foliar spray, 
and B soil application increased N content of the straw by 
324%, 21 3%, and 230% respectively over that with NP K 

alone Crude protein content fx the grain was increased 6 6% 
with Mo fohar spray There was some residual effect from Mg 
,pplication In general, the gieatest benefit was obtained with 
N P K and Zn fertilization (CA 64 5703e) 

64 Goydani, B M , Singh, C 1968 Performance ofHybrid 
Maize Under Varying Plant Population with Three Levels of 
Nitr( -n and Their 7)me of Apphcation Indian J Agron 
13(2) 83 7 (Eng) (Agr Coil Indore, Madhya Pradosh) 

In trials in Madhya Pradesh in 1965 (dry year) and 1966 
(wet year), hybrid maize sown at a density of 50 thousand 
plants/ha gave higher yields of grain and stover than when 
sown at 75 or 100 thousand plants/ha In 1966, grain yields 
increased from 25 53 to 35 21 likg/ha as N rates increased 
from 100 to 200 kg/ha, in 1965, however, yields showed little 
response to N Higher yields were obtained from applying N in 
three split dressings (at sowing, at the knee high stage and at 
tasselling) than applying N in a single (at sowing) or two split 
dressings (at sowing and at the knee high stage) (FCA 
22 2629)
 

65 Gupta, 0 P, Ram L 1968 Response of HybridMaize to 
Micro nutrients in Tarai Soils of Uttar Pradesh Indian J. 
Agron 12 341-43 (Eng) (Uttar Pradesh Agr Univ, Pant 
Nagar) 

Additional application of 43 kg/ha MnSO 4 or 715 kg
ZnSO 4 to the soil increased grain yields by 290 and 350 kg/ha, 
respectively, over yields on plots given only 120 kg N and 60 
kg each of P and K, other treatments (that included Cu, B, Mo, 
in addition to NPK) did not significantly increase yields, and 
foliar applications were the least effective (FCA 22 4484) 

66 Kanwar, J S 1966 Effect of Trace Nutrients on the 
Yield of Crops in Acid Soils of KangraDistrictof the Punjab 
Bull Nat Inst Sci , India 26 63 70 (Eng) (Govt Agr Coil, 
Ludluana) 

In the title area trace nutrient defiiencies and the effects 
of applying trace nutrients on wheat, maize, paddy, potatoes, 
tea, and apples were investigated The effect of trace nutrients 
with a basal dose of N P K was determined The yield data 
show that the soil or spray application of Zn significantly 
increased the yield of these crops Thus there seems to be a 
widespread deficiency of Zn in acid soils of Kangra district 
(CA 66 28001n) 

67 Khybri, M L , Chakrabarti, D C , Kulkarm, G A 1969 
Response ofMaize to Nitrogen andPhosphorusFertilizationin 
Bhabar Tract of Eastern Nepal and Residual Response on 
Succeeding Tona Crop J Indian Soc Soil Sci 17(1) 7 10 
(Eng) (Soil Conserv Res , Demon , Training Center, Dehra 
Dun) 

Maize was fertilized with (NH 4 )2 SO4 and superphosphate, 
up to 67 2 kg/ha Toria (Brassicacampestris)was grown as the 
succeeding crop to determine the residual effects of the 
fertilizer Yield increases in maize oil N fertlizer plots were 
1 08 12 76 quintals/ha, and were highly significant in 1962 
and 1963, but not in 1964 There was no yield increase from 
superphospliate treatment, and no residual effect on tola 
yield (CA 72 20970p 

68 Mathur, B N, Singh, U B, Shekhawat, G S 1965 
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Fertilizer Requirements of Maize in Sendy Loam Soils 11 
Residual Effect ofFertilize; sAppled for Maize on Succeeding 
Wheat Indian J Agroi 10 183-86 (Eng) (Dep Agr, 
Rajasthan) 

Residual responses of 4 6, 2 3, and 2 9 kg of wheat grain 
occurred for each kg N applied to the preceding maize crop at 
rates of 67 2, 134 4, and 201 4 kg/ha respectively There was 
no significant residual response of wheat to 67 2 or 1344 
kg/ha P20s applied to maize (SF 30 2811) 

69 Moolani, M K , Behl, N K 1968 Investigations on the 
Irrigation Requirements ofHybrid Maize Crop in And Region 
ofPunjab Ann Arid Zone 7(1) 105 15 (Eng) (Agron Dep , 
Punjab Agr Univ , Hissar) 

In a 3 x 3 factorial trial with maize hybrid Ganga 101 on 
sandy loam soil, treatments were 20, 25, or 40 cm water in 2, 
3, or 5 irrigations, 0, 80, or 160 kg N/ha and plant spacings of 
9, 12, or 15 in in rows 24 in apart Precipitition during the 
period of crop growth was 31 1 cm Under all treatments, 
values for consumptive use, ceasonal watt, requirements, rate 
of water used per day, and irrigation efficiency were 45 53 cm, 
57 72 cm, 0 43 0 5 cm, and 70% 81%, values were highest for 
the 5 irrigation followed by the 3 and 2 irrigation treatments 
Highest grain yields, 28 5 likg/ha, were obtained with 5 
irrigations, followed by 26 hkg/ha with 3 and 24 hkg/lia with 
2 irrigations Apubication of 80 kg N/ha give a yield of 27 2 
hkg/ha, with 160 kg N/ha, there was only a small iurther yield 
increase Yields tended to be higher where plants were spaced 
at 12 than at 9 or 15 in apart (FCA 22 1783) 

70 Nair, K P M, Menon, A G G, George, C M 1966 
Studies on Uvbrid Maize ("Zea mays ") I Effect of Spacing 
and Fertility Level, on Yield of Deccan Hybrid Macca Agr 
Res J Kerala 4 24 30 (Lng ) (Agr Coil ,Vellayani) 

Application of 148 kg/ha N increased grain yield by 22 4% 
over that from 74 kg N, and produced an average yield of 
4,436 kg/ha, high doses of N also increased stover yield 
Economic yields of maize spaced 61 cm between rows and 
305 cm between plants were obtained by applying 148 kg N 
as (NH 4)2SO 4 over a basal dressing of 3,750 kg dung, 74 kg 
P2 Os as super, and 37 kg K2 0 as KCI (SF 30 634) 

71 Oommi , P K 1967 Application of Radioactive Tracer 
Techmque to Studies of Phosphatic Fertilizer Utilization by 
Maize, as Revealed by Field Experiments Indian J Agr Sci 
37(6) 488 94 (Eng) 

A uniform dressing of 90 kg P2O5 /ha in the form of(partly 
labeled) superphosphate was applied in various ways to 
subplots )fa N K farmyard manure trial with maize conducted 
in Uttar Pradesh (India) Placement of the P fertilzer 5 cm 
below thc aeed resulted in the best utilization of fertilizer P 
followed by broadcasting before sowing, while placement on 
one or both sides of the seed was least effective in this respect
However, yields did not reflect these differences Total P 
uptake was increased by application of N as ammonmum 
sulfate, not by application of K2 SO4 or farmyard manure(FA 1 1659) ( 15between 

72 Pareck, B L , Jain, S V 1966 Effect ofMicro nutrients 
on Maize in Alluvial Soil Regioi, ofRalasthan IndianJ Agron 
11 291 93 (Eng) (Agr Chem Sect , Rajasthan, Durgapur, 
Jaipur) 
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On a sandy loam with low N and medium P and K contents, 
maize responded significantly to 10 and 20 lb/acre ZnSO4 and 
10 lb/acre MnSO 4 , with yield increases of 4 6, 4 5, and 42 
rods/acre, respectively (1 md = 82 28 lb) (SF 31 1405) 

73 Prasad, R , Gautam, 0 P , Sinha, M N 1968 Studies on 
Nitrogen Lnnched Coal as a Nitrogen Carer for Wheat and 
Maize Indian J Agr Sci 38(4) 753 56 (Eng) 

An experiment was conducted during the period 1965-67 
for agronomic evaluation of N enriched coal with wheat maize 
rotation at the Indian Agriculttral Re-arch Institute, New 
Delhi 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 (From author's summary) 

74 Puntamker, S S , Mehta, K M , Sharma, V C 1965 
Uptake of N, P, and K by Maize in Relation to Levels of 
Nitrogen Indian J Agron 10 244 52 (Eng) 

Maize was grown on deep, well drained clay loam soil 
Increasing the supply of N to 100 lb/acre generally increased 
the N concentration in different plant parts at all stages of 
growth, uptake of P and K was increased by applied N only in 
the early stages The protein content of grain increased with 
increasing levels of N but P and K content were not affected 
Crop ield and nutrient uptake were linearly related 
Application of P and K had a smaller effect tl an N application 
on yield (SF 30 3009) 

75 Rai, K D 1965 Studj of Ramn Grown Sorghum and 
Maize in the Central Ramlanls of the Sudan III Effect of 
Date of Sowing and Fertihsers on Growth and N and P 
Accumulation Indian J Agron 10 235-43 (Eng) (G R 
Station Wad Medani, Sudan) 

The effect of N and P fertilizers was beneficial to growth 
and nutrient accumulation but was much reduced by delaying 
sowing from July 7 to August 13 The amount of grain 
produced per unit of N accumulated in the aerial parts of the 
plants, especially of maize, decreased when sowing was 
delayed Growth of late sown crops was inlubited by high 
soil moisture streos in late September and after Fertilizers 
benefited rain fed sorghum and maize only when soil moisture 
conditions were favorable (SF 30 3004) 

76 Ram, A, Tilakur, R N 1966 Effect of Nitrogen 
Fertilization on Growth, Yield and Quality of Maize ("Zea 
mays" Linn ) Indian J Agron 11 315 23 (Eng) (Bihar Agr 
Coil , Bilar, India) 

A review with 84 references (SF 31 1407) 

77 Rao, S V , Murthy, K M K 1965 Manunalcum-Spacing
Trial on Maize Andhra Agr J 12(3) 75-83 (Eng) 
(Hydarabad) 

At K.timnagar a local variety of maize MM 1 was sown 
at different spacings and fertli~ed with N, P, K at 

combinations of 0, 50, and 100 lb/are, The interactionnutrients was not significant The highest mean yields 

from N and P were at 100 lb/acre At 50 lb/acre K had no 
effect, but at 100 lb/acre it lowered the mean yield The 
optimum spacing was 1 5 x I tt (29,040 plan's/acre) FCA 
19 2090) 



78 Rathore, S S , Singh, H G 1967 Response ofMaize to 
IncreasingLevels of N and P at VaryingPlantDensities Univ 
Udaipur Res Stud 1965, 3 29 33 (Eng) (Agron Dep , Coil 
Agr ,Udaipur) 

Maize gave significant grain yield response to the 
application of 45 90 kg N/ha, and nonsignificant response to 
45 90 kg P2Os/ha Plant spacings of 23, 30, and 38 cm 
between plants in the row had no significant effect on yields 
Application of 90 kg N/ha increased yields by 155 2% over 
unfertilized plots and by 47 5% over plots receiving 45 kg
N/ha (FCA 22 2628) 

79 Saxena, M C , Gautam, 0 P 1966 Nitrogen and 
Phosphate Fertilization of ltybnd Maize I Response of 
Texas-26 to Nitrogen and Phosphate Fertilization J Indian 
Soc Soil Sci 14(2) 139-46 (Eng) (Indian Agr Res Inst , 
Delhi) 

Application of Nas (NH4)2SO4 gave significant increa-cs in 
yield of grain and stover Application of P as superphosphate 
gave less striking responses, but increased the yield of grain
significantly P did not produce significait mcr ases in yield of 
stover The response to fertilization was affe ted by adverse 
weather conditions (CA 66 45856n) 

80 Saxena, M C , Gaatam, 0 P 1966 Response of Hybrid 
Maize to Levels of NitrogenousandPhosphaticFertilization 
Indian J Agr Econ 21(2) 71-8 (Eng) 

A 2-factor (N and P) analysis of the grain production of the 
hybrid maize variety Texas 26, grown under field conditions at 
the Indian Agricultural Research Institute, New Delhi, India, 
indicated a positive complementary effect of N and P 
fertilization A maximum grain 3ield was predicted for a 
fertilizer combination of 164 kg N and 113 kg P20s/ha At 
prevailing prices, the most profitable level of fertilization was 
found to be 110 kg N and 58 kg P20 5/ha capable of 
producing a yield of 1,650 kg/ha (Trop Abst 22 445) 

81 Sekhon, G S , Kan%,ar, J S , Garg, A C 1966 Response 
of Wheat and Maize Crops to Nitrogenous and Phosphatic 
FertilizerApplication in Rajpura Tehisil J Res , Punjab Agr 
Univ 3(2) 105 10 (Eng) (Dep Soil Sci , Punjab, Agr Univ, 
Hissar, India) 

Wheat and maize were planted on different sites Fertilizi-
treatments of 28 and 56 kg ,i/ha were applied alone and in 
combination with 28 kg P2Os/ha to the wheat crop The 
maize crop received 45 and 67 kg N both with and without 28 
kg P20s Half of the N [as (NH4)2SO41 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 Highest maize yields are found with 67 
kg N in combination with 28 kg P205 The most economical 
treatments are 56 kg N plus 28 kg P.05 on wheat and 67 kg N 
plus 28 kg P2 Os on maize (CA 67 10801j) 

82 Sekhon, G S, Saitn, J S, Kanwar, J S, Garg, A C 
1968 Soil Survey of Rajpura Tehsil and FertilizerResponses 
to Wheat and Maize in Different Soils J Indian Soc Soil Sci 
16(3) 255 62 (Eng) 

Soils of "ajpura telisil of Patiola District (Indian Punjab) 
have been classified into II series Fertilizer experiments 
conducted on cultivators' fields with wheat and maize showed 

on an average a fartly 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 those soils (Trop Abst 24 1477) 

83 Shah, V H 1967 An Analysis of Response of Hybrid 
Maize to Nitrogen J Post-Graduate SLlool, Indian Agr Res 
Inst 5(1) 158 68 (Eng) 

The response of recommended maize hybrids to N 
applications at five levels, ranging from 0 to 180 kg/ha, was 
compared with that of the locally grown varieties in field trials 
conducted at eight locations in India, representing four 
agroclimatic 7ones In general, high responses were obtained 
with both the hybrids and the local varieties, but the response 
of the latter at nearly all N levels in all four zones was only 
70% of that obtained with the hybrids The grain yields of the 
hybrids averaged 14 22 kg/kg N applied as against 9 16 kg with 
the local varieties From the optimum N levels calculated for 
each zone it is concluded that the general application of 90 kg
N/ha as envisaged for the hybrid growing scheme ismuch too 
low and should be increased to 125 kg N/ha (FA 1 1177) 

84 Shah, V H 1969 Fertiliser Needs of Maize Indian 
Farming 18(12) 41 5 (Eng) 

Response of hybrid maize to dressings of N, P, and K in 
India is discussed in some detail Attention is paid to actual 
crop requirements, supplying ability of soils, experimental 
results, time of application, and sources of N, P, and K 
Appropriate fertilLing with N, P, and K and good agronomic 
practices may increase grain yields from I to 8 tons ha 
Deficiency of Zn may occasionally be observed, symptoms are 
described Soil dressings of 5.40 kg ZnSO 4/ha in bands at 
sowing time may considerably increase grain yields 
Interactions of Zn with P, N,and Kare mentioned Economics 
of fertilizing are discussed (Trop Abst 25 1291) 

85 Shah, V H, Singh, S N 1969 Response of Six Maize 
Germ Plasms to ApplicationofMagnesium andMicronutrients 
J Indian Soc Sn-l Sci 17(4) 493 99 (Eng) (Coord Maize 
Impr Scheme, Indian Agr Res Inst, New Delhi, India) 

Six different maize germ plasms were grown in pH 7 8-8 0 
soil Fertilizers were applied (N 150 or 175, P20 5 75, and 
K20 50 kg/ha) Micronutrients given were Fe spray (2%), 
ZnSO 4 at 8, 16, 24 kg/ha, Fe +ZnSO 4 at 24 kg/ha, Fe + Zn + 
Mg (MgSO 4 7H 20, 175 kg/ha), Fe +Zn + Mn (MnSO 4 7H20, 
25 kg/ha) The number of barren plants in Zn treated areas 
was reduced, the cobs/ha increased by 15%, the weight of 
grain/cob increased by 10%, and the grain yield was 6 
quintals/ha Application of Zn was especially profitable when 
Zn deficiency was noted in the seedling stage Differences 
between germ plasms due to Mg and n icronutrient supply 
were small (CA 73 108831 t) 

86 Sharma, K C, Gupta, P C 1968 Effect of Plant 
Population and Rates of Nitrogen on the Performance of 
Hybrid Maize Indian J Agron 13 76-82 (Eng) (Uttar
Pradesh Agr Univ ,Pantnagar, India) 

In a 2 year field experiment hybrid maize was grown at 
population levels of 40, 50, 60, anL 70 thousand plants/ha and 
fertilied with 0, 53, 100, 150, and 200 kg/ha N as 
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(NH4)2SO4 Grain yield increased nonsignificantly with plant 
density up to 60,000 plants/ha In the second season 100 
kg/ha N gave significantly higher yields than 50 kg N and the 
control Barrenness increased with plant density and decreased 
with increasing rates of N The total number of ears increased 
with plant density and N fertilizn g but grain yield/ear 
decreased vith increasing plant density (SF 33 4816) 

87 Sharma, K C , SaxenaM C ,Modgal, S C , Arora, K N 
1968 Response of GangaHybridMaize 3 to Different Sources 
of Nitrogen in Tarai Fert News 13(4) 24 6 (Eng) (Uttar 
Pradesh Agr Univ ,Pantnagar, India) 

Response of Ganga Hybrid Maize 3 to four sources of 
inorganic N (ammonium sulfate, calcium ammonium nitrate, 
ammonium sulfate nitrate, and urea) each at levels of 50, 100, 
and 150 kg N/ha was studied on the medium loam soils of 
Tarai at the U P Agrirultural University Farm, Pantnagar, 
during agricultural seasons of 1965 and 1966 Yield of grain 
increased sgnificantly as the level of N fertilization increased 
Comparative performance of all N sources was more or less the 
same in 1965, in 1966 ammonium culfate gave the best 
performance arid urea the poorest The authors suggest that 
heavy rains immediately after fertilization in 1966 may have 
leached urea into the soil before it could be hydrolyzed thu. 
leading to the lowered response (FA 1 1346) 

88 Sharma, R P R, Singh, A 1969 Residual Effect of 
Legumes in Winter LegumeMaize Rotation 2 Effect on the 
Yield and Quality of Maize Indian J Agr Sci 39 540 52 
(Eng) (Indian Agr Res Inst New Delhi) 

Berseem (Trifohum alexandrinuin),sweet clover (Meldotus 
indica), and peas (Pisum satnum var arvense), compared with 
fallow, had favorable effects on the yield of the following 
maize crop The respective effects of the legumes were 
estimated to be equivalent to 116 123, 62-83, and 42-46 kg 
N/ha (SF 33 2378) 

89 Singh, A N 1967 Effect of Variation in PlantDensity 
andSoil Fertilityon Yield of Two VarietiesofMaize Indian J 
Agron 12 314 19 (Eng) (Balwant Rajput Coll Res Sta , 
Bichpuri, Agra) 

Grain yields were little affected by different spacings, but 
closer spacing gave a sigmficaintly higher yield of stove- per ha 
In general, there was an increase in cob length, number of 
grains per cob, kernel weight, grain and stover yield per plant 
and per ha with increasing N in the form of (NH 4 )2SO 4 from 
0 to 1345 kg/lia, the optimum rate was 89 67 kg/ha N (FCA 
22 3656) 

90 Singh, K , Narang, M M , Sharma, H K 1967 Effect of 
Crop Sequence and Fertilizers on Maize J Res Punjqb Agr 
Univ 4 500 7 (Eng) (Punjab Agr Univ , Hissir) 

Maize yields were highest after fallow and legumes, and 
lowest after sorghum, net income on irrigated land was in the 
order cowpea maize wheat > guaran maize wheat > sorghum 

maize > wheat > fallow in ize> wheat The effects of N 
(40 120 kg/ha) were most beneficial after nonlegumes 
(sorghum, guara) and Nrequirements were less after fallow and 
legumes, residual effects of P2 0 5 (40-80 kg/ha) applied to 
legumes benefited the succeeding crops on P-deficient sandy 
soils (FCA 22 4493) 
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91 Singh, U B (1,2), Shekhawat, G S (1,2), Mathur, B N 
(1, 2), Bhatnagar, M P (1) 1965 FertilizerRequirements of 
Maize in Sandy Loam Soils 1 Influence of Nitrogen and 
Phosphate Levels on Yield of Maize 2 Residual Effect of 
FertilizersApplied for Maize on Succeeding Wheat Indian J 
Agron 10(2) 178-82, 183 86 (Eng) (Govt Agr Res Sta, 
Tabiji, Ajmer, Rajasthan) 

In a maiz./wheat rotation, applying N to maize increased 
yields considerably and gave a residual increase in yields of a 
following wheat crop Response to P was less marked, and 
there was no residual effect (FCA 19 835) 

92 Singh, U B 1964 FertilizerRequirements for Maize in 
Rajasthan III Contribution and Differential Response of 
Growth Attnbutes on Yield of Maize Indian Agr 8(1) 47 54 
(Eng) 

The effect of N and P fertilizers on the components of the 
yield of maize separately was investigated in a factorial field 
trial conducted in Rajasthan State (India), doses of up to 200 
kg N and of up to 134 kg P2Os/ha were applied in addition to 
a basal dressing of K fertilizer Application of N without P 
increased the plant Iheight, the number of leaves, leaf area and 
number of ears per plant, the number and weight of grains per 
ear, the weight of tile cob, and the kernel weight Applcation 
of P alone reduced the weight of grain per ear and the kernel 
weight, and had no appreciable effect on the other characters 
mentioned Plots receiving N + P showed a much greater plant 
height, leaf area, weight of grains per ear, cob weight, and 
kernel weight than did those receiving N alone (Trop Abst 
20 2184) 

93 Sinha, M N 1968 Relative Ability of Maize Plant to 
Absorb Phosphorus Placed at Different Soil Zones-Studies 
with P32 Indian J Agron 13(4) 234 36 (Eng ) (Div Agron, 
Indian Agr Res Inst ,New Delhi) 

Two weeks after sowing maize, KN 3 2Po 4 solutions were 
injected into the soil at distances of 10 or 15 cm from the 
plants and at depths of 5, 10, or 15 cm Two weeks after 
injecting, P absorption by roots was higher in the treatment 
where KN2 3PO 4 was applied 15 cm deep and at a distance of 
10 cm from the plants than in the other treatments (FCA 
23 190) 

94 Swammathan, M S 1967 A Resume of the Dataon the 
Response ofDwarf Varieties of Wheat and Hybnds ofMaize, 
Jowar and Balra to Nitrogen J Post.Graduate School, Indian 
Agr Res Inst 5(1) 16973 (Eng) 

A resume is given of the most important data contained in 
three detailed review articles on the responses of dwarf 
varieties of wheat and hybrids of maize, sorghum, and pearl 
millet to N applications as observed in field trials conducted in 
India It is concluded that the full yield potential of these 
varieties cannot be obtained with the quantities of Nfertilizers 
avadable under the envisaged fertilizing program To obtain 
maximal benefit from these fertilizers, it is therefore essential 

on the responseto allocate them on a pattern based 
differences shown to exist between the different agro climatic 
zones and varieties, also taking due account of the influence of 
managem,.nt factors such as timing of irrigation, and spacing 
(Trop Abst 23 687) 

95 Thakur, R N, Ram, A 1967 Effect ofDifferent Times 

http:managem,.nt


of Nitrogen Application on the Proten Content of Maize 
("Zea mays" Linn ) Sown at Different Spacings Allahabad 
Farmer 41(4) 223 25 (Eng) 

An experiment on the influence of the time of applhcation 
of nitrogen on the protein content of maize, sown at different 
spacings, was done m Bihar State (India) The Napplication 
treatments (at 90 kg/ha) were full dose at sowing, full dose at 
earthing, and split application The 5 row x plant spacings 
ranged from 0 76 x 0 76 m to 0 60 x 0 30 m The highest 
content of protein in grains was obtained by split application 
of N in conjunction with a spacing of 0 45 x 045 m with a 
single plant per hill (Trop Abst 23 910) 

96 Thakur, R N , Agarwal, K N , Thakur, K , Choudhry, S 
K, Ram, A 1968 Effect of Hill Spacing and Times of 
Nitrogen Application on the Grain Yield of Maize ("Zea
mays" L ) Under Rain Fed Conditions Indian J Agr Sci 
38(l) 90-6 (Eng) 

In Bihar (India), the effect of hill spacing and times of N 
application were determined on grain yield of maize under 
rain fcd conditions Split application of N, i e 44 46 kg/ha N 
at sowing + 44 46 kg/ha N at earthing up (40 days after 
sowing), produced significantly the highest yield With respect 
to row x plant spacing, the highest yield was obtained with a 
spacing of 0 45 x 0 45 m with one plant per hill Wider spacing 
with multiple plant hills accounted for lower grain production 
(Trop Ab-t 24 299) 

97 Verma, M L 1968 Effect of Application of 
Micronutnents on Uptake of Major and Minor Elements by
Maize J Indian Soc Soil Sci 16(4) 351 54 (Eng) (B R 
Coil ,Agra) 

The effect of treatment of Zea mays with NPK fertilizers, 
Spartin, and foliar sprays of trace elements on yield and trace 
element uptake was investigated The yield of grain was 
increased by NPK +Mn treatment, but the yield of fodder was 
decreased by all trace element treatments and Spartin N 
uptake was not affected by trace element treatment, P content 
of the grain was increased by all treatments, but Cu + NPK 
gave the highest P content of the dry matter Kcontent of the 
grain was unaffected by all treatments,but Kcontent of the dry 
matter was reduced, except by Mn and Cu The content of each 
trace element was increased by the treatment containing that 
element Mn content of the grain varied from 40 to 105 ppm, 
and of the dry matter, from 40 to 80 ppm The contents of Band 
Mo were increased by the NPK treatment (CA 71 80316m) 

JAPAN 

98 Kurihara, H, Okubo, T, Sato, K, Iwata, F, Kudo, S,
Kinebuchi, M , Asanuma, S 1966 Agronomic Studies on the 
Planning of Cropping Systems in Relation to Productivity 
Changes Following the Cultivation of Newly Reclaimed 
Volcanic Ash in the Tohoku DistrictofHonshu Island,Japan 
II Influence of Applicatior, of Phosphateand Manure, and 
Different Cropping Systems on the Growth of Field Crops 
Bull Tohoku Natn Agr Exp Sta 33 71 276 (lap)

Crop yields were low in the first year following reclamation 
but could be raised to the level of the second and subsequent 
years by heavy dressings of P or manure Yields of soybean 

and maize were not appreciably influenced by the nature of 
the preceding arable crop, except that yields of maize and 
potatoes were decreased and increased respectively when the 
preceding crops were maize and potatoes respectively Leys of 
Ladino clover in comparison with orchard grass rLsulted in 
higher yields of maize and potatoes but in lower yields of 
soybean Heavy dressings of P or manure applied to the 
preceding crop depressed yields of sucLeeding crops, especially 
soybean Yields of soybean were determined mainly by
previous manurial practice but those of potatoes and maize 
were influenced most by fertilizer applications during the 
cropping year Yields of all crops were influenced by the 
availability of soil P, but not by exchangeable K or total N 
Total dry matter production of soybean and maize was also 
correlated with exchangeablc bases (SF 30 1009) 

99 Miki, K, Mor, T 1968 Nitrogen-SupplyingCapacity of 
Upland Soils 4 Immobilization ofFertilizerNitrogen added 
with Straw to Soil and Availability of the Immobilized 
Nitrogen to the Plant Bull Tokai Kinki Nat Agr Exp Sta 
17 67-73 (Jap) 

Fertizer N added at the rate of 10 or 20 mg/100 g soil in 
the presence of 200 or 400 mg straw, was immobilized dunng
the first week but was rapidly remineralized during the third 
and subsequent weeks Four successive crops of dent corn 
took up 18% 19% of the added fertilizer N following immobili 
zation and remineralization of the latter Immobilized fertilizer 
N occurring in the nondistillable organic Nfraction amounted 
to 72% 73%, while 23%-26% occurred in the distillable fraction,
little N occurred in the nonhydrolyzable fraction Fertilizer N 
passing into the nondistillable fraction during immobilization 
was more easily taken up than N in the other two fractions or 
N originally present in the soil (FCA 22 4361) 

100 Nakano, H , Kushibiki, H 1967 Studies on Magnesium
Deficiency Symptom in Corn Crop I VarietalDifference of 
Magnesium Deficiency Symptom and Effects of Magnesium 
Fertilizer on Growth and Yield in Corn Bull Hokkaido 
Prefect Agr Exp Sta 15 15 21 (Jap) 

In field trials during 2 years, 9 maize cv received Mg at 0 
and 4 kg/decare Data are given for number of leaves with 
symptoms of Mg deficiency at various dates, dates of 50% 
germination and 50% emergence of ear and tassel, tiller 
number, plant and ear height, stem thickness and lodging 
percentage at harvest, plant growth (height, leaf number, 
weight) at various dates, grain yields, and ear and grain 
characteristics Plant growth, ear and grain characteristics, and 
grain yields were increased by Mg, but these effects did not 
coincide with the appearance of Mg deficiency symptoms 
(FCA 21 2453) 

101 Okubo, T, Kurihara, H 1967 Heavy Application of 
PhosphaticFertilizeron UplandSoils 1 Growth and Yield of 
Corn on Different Soils Bull Tohoku Natn Agr Exp Sta 
35 1 17 (Jap) (Tohoku Nat Agr Exp Sta , Morioka, Japan) 

Maize gave higher dry matter and grain yields on alluvial 
and granitic soils than on volcanic ash soils Low grain yields 
on volcanic ash soils were due to poor early growth, low grain
number per ear and low 1,000 grain weight Heavy 
applications of P caused large yield increases on the 
volcanic ash soils, but smaller effects, which disappeared by 
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the third year after treatment, on the alluvial and granitic soils effect of the phosphate mixture(FCA 21 1681) was closely correlated withthe povulation density of corn, because the P absorption rate 
102 Sato, T , Sakai, H , Fujiwara, K, Oba, Y 

of corn in its later growing stage was depressed with high1968 Studies population densities The Al typeon the Productivity and Root Growth of Indian Corn (Choko 
P in the soils decreased 

No 227 Variety) I Influence of Nutrition and Ridging J 
gradually after continued cropping and a second application ofthe phosphate mixture was necessaryJap Soc Grassi The second applicationSLi 14(4) 234-40 (Jap ) (Kawitabi Fm Fac would be unnecessary, if the amount of banded phosphate wasAgr , Tohoku Umv , Narugo, Miyagi, Japan) increased gradually after the first phosphate mixtureThe effects of fertilizer applcation and ridging (the later in application (CA 72 54316n)
field trials only) on root growth and prod'Ictivity of maize was
studied in pot and field trials Addition ol P increased leaf,stalk, and root weights of pot grown maize, but N and K 
105 Yamamoto, T , Takahaslu, T 1967 Heavy Application
of Phosphatic Fertilizer on Upland Soils 2produced only negligible increases Change of SoilIn the field, tops of plants ConditionsandNutrients Uptake by Corn Bull Tohoku Natnreceiving additional fertilier weighed twice is much as those Agr Exp Staof 35 19 36 (Jap) (Tohoku Nat Agr Exp Stathe unfertilized controls

produced heavier roots 
in general, pot cultivation Morioka, Japan)md field cultivation heavier stalks and Heavy P applications, especially on volcanic ash soils, led toleaves Fertilizer w:as ibsorbed through aerial roots and where increased P uptake by maizethese were cut In fertilized plots, top yields fell by 30% Tops 

N uptake increased in the first year of P application, but subsequently decreased (FCAwere heavier in ridgcd plots, while roots wcre heavier in 21 1682)unridged plots Nonfertilized plants grown in the field varied
in N, P, md K content, these being highest in ridged plots but
where plants were fertilized, N, P, and K contents in both 
 LEBANON
ridged and unridged plots were smnular Althoughamounts of fertilizer were absorbed large
by aerial roots they 106 Fuehnng, H D , Mirreh, Hcontained little N F , Ahmad, N , Soltanpour,P, Ind K when analyzed Weight of whole P N 1969plants was highly correlated Grain Yield ofMaize ("Zea mays") in Relation to 

fertilized, ridgcd field plots 
with root weight except in Nitrogen, Phosphonts, Sulfate, Chloride, Zinc, Boron,Vigorously growing plants had Manganese, and PlantPopulation Procmore aerial roots than slower growing plants (FCA 23 186) 

Soil Sci Soc Amer
33(5) 721 24 (Eng ) (American Univ Beirut) 

103 Shumosc, N 1968 Physiology of Salt Injury inCrops 
Excellent climatic conditions for maize production in the 

VIII Salt Tolcrance oj Coln 
Beqa'a Plain of Lebanon led to a series of experiments on a 

Nippon D.jo hiryog iku Zasshi 
Lucerne, and ItalianRyegrass calcareous clay soil typical of much of the Middle East to39(12) 554 57 (Jap) (UmvOkayama) determine which factors, in addition to N and P deficiencies,

may become importantSand ctltures with as grain yields are increased to 12 18flowing nutritive solutions containing tons/ha or more Applied N wasNa2SO4 or NaCI at several the only variable having anlevds were studied with corn, appreciable first order effect and mostlucerne, or Italia of the yield variationryegr iss With regard to salt tolerance, was attributedItalian ryegrass was very strong, corn was medium, and lucerne 
to the various 2 and 3 factor interactionsinvolved Although the soil Aas well drained and the quality ofwas weak,especially Inthe suh. te plots The salts hindered the the irrigation water good, amounts of applied Clabsorption of K, Ca, Mg, and SO42"or Mn by the plants Italian ryegrass needed to be minimized due to negative P-Cl, P-S, and N P-Swas not affected as much in its absorption of K, suggesting interactions when N and P were applied at necessary levels of
why the plant showed such strong tolerance to the salts In
general, the hindrance about 300 kg/ha Positive interactions of applied Zn with plantof the absorption by the plants was populationgreater in sulfate and applied P with population along with the
than in dloride plots (CA 70 105504r) positive Zn B population and 
 P B population interactions
 

104 Takahashi, T , Ifamamoto, T indicated a requirement for relatively high levels of applied P,

Long Continued Croppings 

1969 Corn Growth After Zn, B, and plant population Positive response to applied Zn
Vith an IuitialHeavy Application and B occurred up to the 90 180 kg/ha level, indicating theofPhosphaticFertilizers Availabihty of Residual Phosi)horus

in a Volcanic Ash Soil Tohoku 

need for these elements at high yield levels The nucronutrient
Nogyo Shikenjo '.,.nkyu requirements of maize appear to be especially critical at veiyHokoku 37 139 56 (Jap) 
 high yield levels (CA 71111984j)
The residual soil P availability for corn was studied in the
Kuriyag-wa volcanic ash soil field, 
 to which a mixture of 4parts fused phosphate and I part superphosphate had been NEW ZEALAND
added 6 yeais ago and j band dressing for crop rotation with avery sligtit aimount of suporphosphate The increase of the soil 107 Widdowson, J P 1966 Zinc Deficiency on the ShallowP pot( ntial caused by the phosphate mixture lasted for at least Soils of Niue6 yeais, Al H Effects of Zinc Sulfate on the Yield andtype P (NIh 4 F soluble phosphate) was the best Nutripnt Composition of Crotalaria and Sweet Cornindex of soil P potenti Il Corn could Newabsorb P from the Zealand J Agr Res 9(3) 748 70 (Eng) (Soil Bur , Dep SciAl type P mainly in its l'ter growing stage, but little in its earlygrowing stage Corn yields were good on 
Ind Res, Lower Hutt)soils with a higher Crotalaria (Crotalaraanagyroides) and sweet corn (GoldenAl type P content, pcml-aps because the most important period Cross Bantam) were grownof nutrient absorption by corn was in later growing stages The 

on two calcareous soils in potsunder greenhouse conditions The pots were treated with <40 
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lb/Zn/acre and 4 4 8 lb of Fe/acre a, the ferric Na salt of 
ethylenediaminebis (o hydroxyphenyl acetic acid) In the 
absence of applied Zn, plant growth was restricted on both 
soils An application of 20 lb of Zn/acre in the presence of 
added N P K gave maximum yields of sweet corn which were 
2 fold those of the controls Zn (5 lb/acre) resulted in a yield 
-85% of maximum A similar response to Zn was obtained 
with crotalaria on the mor. alkaline of the two soils The 
concentration of Zn in sweet corp was not increased when 
each increment of Zn increased plant yield P, K, Ca, Mg, Cu, 
Fe, and Mn accumulated in the tissue of Zn deficient corn 
plants as a result of restricted growth, but fell to normal levels 
as Zn treatments increased plant growth Zn deficiency is a 
major factor hmiting plant growth on these calcareous soils 
but its correction can in turn result in Fe and Mn deficiencies 
(CA 65 207890 

PAKISTAN 

108 Hussain, K A , Ullah, M , Zaman, M , Ahmad, B 1967 
Effect of NPK Fertilizers on the Nutritive Value of Maize 
Plants and Grains West Pak J Agr Res 5(2) 44 51 (Eng) 
(Ayub Agr Res Inst , Lyallpur) 

Data are given on the effects of N, NP, and NPK on the 
nutritive value of maize grain NPK increased the crude protein 
content to 11 17%, compared with 10 07% in grain from the 
unfertilized plots Fertilizers slightly decreased the crude fiber 
content, but had little effect on the contents of moisture, dry 
matter, crude fat, and N free extract (FCA 22 203) 

109 Khan, D H 1969 Response of Sweet Corn andRice to 
Phosphorus, Zinc and Calcium Carbonateon Acid Glenview 
Soil of California Soil Sci 108 424 28 (Eng) (E Pak Agr 
Univ , Mymensingh) 

In greenhouse studies with Glenview gravelly loam, Zn 
deficiency in sweet corn and rice (under both upland and 
lowland conditions) was induced by added P and CaCO 3 (SF 
33 3187) 

110 Malik, M Y , Sheikh, A A, Shah, W H, 
Haleem ul Husnamn 1968 Effect of FertilizerTreatments on 
the Chemical Composition and Yield of Maize at Differ€nt 
Stages of Growth West Pak J Agr Res 6(3) 1049 (E ig) 
(Livestock Farms West Pakistan, Lahore) 

Maize was grown on randomized I acre plots fertili7 d with 
N from (NH 4 )2 SO 4 and P from superphosphate, and 
compared with maize from unfertilized plots Three groups, 
each containing 4 plots, received, respectively, 20, 40, or 60 lb 
of N/acre Within each group, the P application %as 0, 30, 40, 
or 60 lb/acre At 30 days, all treatments except 40 N showed a 
significant increase in N content Application of 20 N + 40 P 
had a maximum effect on the N content The P content 
increased with amount of P in the fertilizer N alone did not 
have a marked effect on the P content of the plant No 
significant effect on ash, ether extract, or fiber was shown At 
60 days, the trends were similar to the above, 20 N + 40 P 
again being the best combination, both in respect to yield and 
to N content (CA 71 69799a) 

111 Mahik, M Y Shah, W H 1968 Effect of Nitrogenand 

PhosphorusFertilizerson the Nutrient Contents and Yield of 
Maize Pak J Sci 20(4) 178-81 (Eng) t 

Corn fodder wa. grown in experimental plots treated with 
N and P fertilizers, alone and in combination Samples of the 
fodder were analyzed chemically at 60 days of age 
Fertilization of the soil increased the protein content and yield 
of corn N alone had not as marked an effect on the protein 
content and yield as that obtained with N P combinations 
(CA 72 20994s) 

PHILIPPINES 

112 Aala, F T, Gonzales, T T 1964 The Effects of Green 
Manuring and Fertilizerson the Production of Hybrid Corn 
Seeds Philipp J PI Ind 29(34) 65-77 (Eng) (La Granja 
Exp Sta ,) 

During three wet seasons hybrid maize was grown as a test 
crop on plots that had been (a) green nanured with 6 12 7 
tons yellow mungo (Phaselousaureus)/acre or (b) sown to 
maize The test maize was topdressed with various rates of N, 
P, and K Green manuring increased the yields of test maize by 
an average of 7 6% (significant in the second and third year), 
this response was scarcely affected by level of applied 
fertilizers (FCA 19 832) 

113 Gonzales, T T 1962 The Effects of Afungo as Green 
Manure and Ammonium Sulfate on the Production ofHybrid 
Corn Seed Philipp J Agr 27(3-4)13143 (Eng) (Lamao Exp 
Sta ) 

During three dry seasons (November April) and three wet 
seasons (June November), Plulippine Hybrid No 3b maize was 
sown on plots that had been green manured with Phaseohis 
aureus, or not green manured (nature of controls not stated 
but presumably weed fallow), and all plots were topdressed 
twice with a total of 0 60 kg N/ha In the dry season trials, the 
average fresh weight yield of green manure turned in was 9 
tons/ha Tius increased the yield of maize grain by about 50% 
as much as the first increment of N (30 kg/ha) The highest 
yields (average 61 3 cavans/ha) were obtained from green 
manure + 60kg N In the wet season, when rainfall during the 
trial ranged from 102 to 200 cm, the increases in yield of 
maize grain from (a) green manuring and (b) 30 kg N/ha were 
about equal Yields were markedly depressed when rainfall 
exceeded 177 cm (I cavan = 44 kg) (FCA 19 141) 

THAILAND 

114 Vacharotayan, S , Jantawat, S , Duangpatra, P , Krutkul, 
T 1965 Response of Guatemala Corn to Fertilization 
Kasetsart J 5(2) 101 19 (Eng) 

Results are presented of 10 NPK fertilizer trials with maize 
conducted in Thailand Grain yield was significantly increased 
even on newly cleared land, mainly by N also by P, but there 
was no response to K The yield increases observed varied from 
30% to 196% Economic fertilizer treatments usually consisted 
of 50 100 kg N and 50 60 kg P2Os/ha Although straw yield 
was increased by application of fertilizers, the grain/straw ratio 
increased with increasing N and to a less degree with increasing 
P doses K tended to increase straw yield rather than grain 
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yield Number of ears per stalk and grain weight per ear were 
significantly increased b) N and P The ears matured sooner 
when fertilizers were applied N tended to reduce the number 
of days to silking, whereas P tended to reduce ti e number of 
days to tpsselling (Trop Abst 21 1638) 

TURKEY 

115 Aydeniz, A 1968 Influence ofLiming on the Lffects of
Zinc inCorn Plants Yearb Fac Agr , Univ Ankara 8 8 35 
(Eng) (Fac Agr, Umv Ankara, Ankara)

Zn inhibited germination in the absence of CaCO3 between 
2 and 128 ppm Zn CaCO 3 increased the germination ofplants Plants died at 512 ppm Zn but grew normally when 
CaCO3 was supplied, indicating that CaCO3 also helped the 
plants to tolerate higher Zn levelz The Zn content of the
plants increased when the application of Zn was increased The 
lowest level of Zn in plants was 8 40 ppm, the highest 152 30 
ppm Increases in the percentage of CaCO3 decreased the Zn 
content of the plants (CA 72 89365e) 

116 Kacar, B, Fox, R L, Rhoades, H F 1966 Zinc and 
PhosphonsInteractionin Corn ProductionUnder Greenhouse 
Conditionsas Influenced by PriorCroppingand Fertilization 
Yearb Fac Agr , Univ Ankara 6 68-89 (Eng ) (Univ Ankara) 

Agreenhouse study of corn production as influenced by (1)
prior cropping with alfalfa, sugar beets, and corn and (2) initial 
and final application of Zn and P fertilizers revealed that (a)
yields of dry matter are ligh,'r following alfalra thu following
either sugar beets or corn, (b) applicatioai of Zn and P 
increases yield of alfalfa and sugar beets, (c) yields are quite
low when Zn is applied initially without P, (d) initial P 
apphcation alone results in larger yields, and (e) the maximum 
dry matter yield is obtained when Zn is applied to the soil
after the initial P application An initial application of Zn 
alone or in combination with P is generally detrimental to 
yields, whereas the highest yield is obtained with a final
application of either P or Zn plus P (FA 1 773) 

117 Ozbek, N 1967 Factors Affecting the Amount of 
Available Soil Phosphorus, A Value Isotopes in Plant 
Nutrition and Physiology Proc Symp FAO/IAEA, Vienna,
1966, 3546 (Eng ) (Univ Ankara) 

Greenhouse experiments wcre done with maize, millet, 

oats, and lucerne, grown in soil low In available P, to 
determine the effect of the rate of application, placement, and 
of the plant species on the amount of available soil P Avalues 
(plant P derived from soil x rate of fertilizing/plant P from 
fertilizer) were calculated The amounts of dry weight, total,
and fertilizer P were affected by the rate of application and 
were higher with band placement than with mixed placement
of P Maize produced most dry weight and contained most 
total and fertilizer P, millet produced and contained the least 
(SF 31 839) 

VIETNAM 

118 Tran Van Nao and Bui Huu Tn 1964 Corn Response to 
Fertilizationtn VietNam Saigon, Ministry of Rural Affairs, 
Publ No III Bheb 106,26 pp

On Hung Loc soils, the apphcation of 10 tons of manure 
plus inorganic fertilizer (40-60 kg N, 60-80 kg P2 0 and 0.40 
kg K20/ha as urea, ground rock phosphate and KCI 
respectively) on Guatemala corn planted 60 x 30 cm (55,555
plant/ha) appeared to be the best treatments On Eakmat soils,
P seemed most deficient and the more soluble forms of
phosphate were effective, especially when manure was applied
A tentative rate of 30-80 30 with 10 tons of manure is 
therefore recommended for Guatemala corn 

119 Tran Thi Nguyet 1966 Results of Fertilizer 
Experiments on Corn in 1965 Saigon, Ministry of Rural 
Affairs, Publ No II DH124, 15 pp (Eng)

Experiments were conducted at two locations to determine 
the effects of time of application, spacing, level of NPK 
application, and manure on yield of maize Results were 
variable 

120 Phan Huu Anh 1964 Results of FertilizerExperiments
in 1962 63 Saigon, Ministry of Rural Affairs Publ No 
Bheb-89, 152 pp (Eng)

As compared with the control, the application of N tended 
to increase the yield significantly However, single application
of P or K depressed the corn yield appreciably Combination 
treatments of NP at high rates gave more response than any of 
the NK or PK combinations In general, complete NPK 
treatment yielded significantly lower than NP but higher than 
NK or PK 

NORTH AMERICA
 

CANADA 

121 Bishop, R F, Jackson, L P , MacEachern, C R ,
MacLeod, L B 1964 A Long Term Field Experiment 1ith 
CommercialFertilizersandManure III Fertihty Levels, Crop
Yields, and Nutrient Levels tn Corn, Oats, and Clover Can J 
Soil Sci 44 56-65 (Eng ) (Dep Agr ,Nova Scotia)

Changes in adsorbed plus easily acid-soluble P in soil were 
generally proportional to the amounts of P applied All 

treatments were applied in the corn year and the P content of 
fertilizers was reflected in the percent total P in tissue samples
of corn and the succeeding oat and clover crops Application
of fertilizers containing increasing percentages of K 
consistently increased the percent total Kin corn and oats but 
not in clover However, application rates of manure were 
invariably reflected in the percentages of total P and K in all 
crops With 20 tons of manure, corn, oats, and clover 
contained 0 33%, 0 28%, and 0 27% P and 2 51%, 192%, and 
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142% K Application of fertilizers with increasing percentages 
of N did not produce significant yield differences in any of the 
crops However, use of fertilizers containing increasing 
percentages of P or K resulted in significantly increased corn 
yields All crop yields were significantly higher with 20 tons of 
manure than with 1,000 lb of 4-8-8 fertilizer With this rate of 
manure, corn produced 3 18 tons of dry matter, oats 
approximately 52 bu, and hay 2 tons of dry matter/acre 

122 Findlay, W I, Fulton, J M 1964 The Nutrient 
Composition of Hybrid Corn asInfluenced by Fertilization 2 
The Phosphorus Percentage Can J Soil Sci 44(2) 217 22 
(Eng) (Res Sta, Harrow, Ontario) 

In field trials in 1957 60, percent P content of ear shoot 
leaves of hybrid maize cv Pioneer 349 was influenced (with 
interactions) by season, soil type, levels of applied P and N, 
and method of placement (band/broadcast) of P but not of N, 
it was increased by applied N if enough P was either applied or 
present in the soil Plotting yield (shelled corn) against percent 
P produced smooth curves with the slope decreasing at higher 
yields, and gave no sign of a critical percent P value (FCA 
18 703) 

123 Halstead, R L, Sowden, F J 1968 Effect of 
Long Term Additions of Organic Matter on Crop Yields and 
Soil Properties Can J Soil Sci 48(3) 34148 (Eng)(Canada 
Dep Agr Soil Res Inst, Ottawa) 

Annual additions of green rye, straw, lucerne, deciduous 
leaves, peat, muck, and manure to a sand and a clay soil for 20 
years tended to increase the mean yields of maize and potatoes 
in the field This effect was confirmed in glasshouse trials with 
oats Straw, lucerne, leaves, and manure had the greatest effect 
on yield and on uptake of N and P by the oats (FCA 
22 1795) 

124 Hunsigi, G , Ketcheson, J W 1969 Effect of Soil 
Temperature on Phosphorus Fertilizer Reaction in Soil and 
Subsequent Availability to Plants Agron J 61(3) 481-83 
(Eng) (Umv Guelph, Guelph, Ontario) 

The effect of soil temperature and P fertilizer reaction in 
sod on P uptake by corn was studied in a growth chamber for 
3 weeks In the first week, medium temperature (240) and 
high temperature (320) increased the number of lateral roots 
as compared to low temperature (160) Increased reaction 
under the influence of higher temperature did not limit the P 
uptake (CA 71 12145e) 

125 Ketcheson, J W 1968 Effect of ControlledAirand Soil 
Temperature and StarterFertilizeron Growth and Nutrient 
Composition of Corn ("Zea mays" L) Proc Soil Sci Soc 
Amer 32(4) 531 34 (Eng) (Dep Sod Sci, Univ Guelph, 
Ontario) 

In glasshouse experiments, maize plants were grown at air 
temperatures of 26 C at noon, changing gradually to 160 at 
midnight (HTA), or 210 at noon to 12' at midnight (LTA) 
Soil temperatures were 210 (HTs) and 170 (LTs) At 
transplantation, a nutrient solution containing 48 mg N, 84 mg 
P, apd 40 mg K/plant was applied to the seedlings as a starter 
fertilizer The time to maturity was longer under LTA than 
HTA and shorter under HTs than LT s Leaf area and grain 
yield were decreased by increase in air temperature, and 

increased by increase in soil temperature, indicating that 
stimulation of growth by increased air temperature tends to be 
accompanied by reduced yields, whereas growth stimulation 
by soil temperature tends to increase yields Interactions 
between air temperature, soil temperature, and starter 
fertilizer in terms of grain yields were significant The highest 
grain yield came from the LTA/HTs treatment Fertilizer 
increased yields in all treatments except HTA/HT s Lowest 
yield and greatest response to fertilizer occurred in HTA/LTs 
(FCA22 1019) 

126 Leonce, F S , Miller, M H 1966 A PhysiologicalEffect 
of Nitrogen on Phosphorus Absorption by Corn Agron J 
58(3) 24549 (Eng ) (Univ Guelph, Canada) 

The addition of (NH 4 )2SO 4 to a labeled P pellet did not 
significantly influence the P absorption but the addition of 
KNO3 reduced the P absorption below that of the P-only 
treatment The lateral roots in the KNO 3 treated area did not 
develop beyond root stubs and there was some tendency for 
the roots to be excluded from the (NH 4 ) 2 SO 4 treated area 
The relative ibsorption of P from the pellet containing 
(NH4)2SO4 was greater than that from the P only pe, et 
NH 4CI had a similar but less pronounced influence whereas 
KNO 3 decreased the P absorption Growth of the roots in the 
presence of higher N content was in all cases less than that 
with the lower N content The addition of NH4 NO3 to the 
labeled P solution greatly increased the labeled P content of 
the corn plant tops The relative amount of labeled P in the 
root segment was not significantly influenced by the addition 
of NH 4NO 3 Application of (NH 4 )2 SO4 incieased the degree 
of branching of the fertilized root Autoradiograplis indicated 
a high concentration of labeled P in the roots of the P only 
and KNO 3 + P treated plants but no such accumulation was 
apparent in the (NH 4)2 SO 4 + P or NH4 CI + P treated areas 
NH 4+ increased the transfer of P from the corn root to the 
top It has a specific effect on the movement of P across the 
root symplast into the xylem as evidenced by the fact that the 
increased absorption occurred only when NH4 + was the source 
of N (CA 65 4593d) 

127 Martens, J W, Arny, D C 1967 Effects of Potassium 
and Chloride Ion on Root Necrosis, StAk Rot, and Pith 
Condition in Corn ("Zea mays" L ) Agron J 59 499 502 
(Eng) (Canada Dep Agr Res Sta ,Winnipeg) 

Application of 150 lb/acre KCI decreased natural root 
necrosis, but increased stalk rot of stalks inoculated with 
Diplodia maydis, pith density (number of live cells) was 
significantly increased Application of NH4CI (of 140 lb/acre) 
had similar but smaller effects than treatment with KCI had 
(SF31 1311) 

128 Stevenson, C K, Baldwin, C S 1969 Effect of Tme 
and Method of Nitrogen Application and Source of Nitrogen 
on the Yield and Nitrogen Content of Corn ("Zea mays") 
Agron J 61(3) 381 84 (Eng) (Ridgetown Coil, Ridgetown, 
Ontario) 

Fall plowdown, spring preplant, and sidedress applications 
of N were compared in field experiments on Brookston clay, 
Brookston clay loam, and Haldimand silt loam soils NH4 NO 3 , 
urea, and anhydrous NH3 were compared at 56, 112,168, and 
224 kg N/ha Spring application (preplant or sidedress) 

19 



produced higher grain yields than fall application in all 
experiments regardless of the rate of N applied Preplanting 
the N was as effective in increasing grain yield as the sidedress 
method Yield results with fall applied N were poorer on the 
clay soil than the loam soils Spring application of N ga e 370 
to 2,610 kg/ha higher yield of Lorn grain than fall application 
on day soils, md 200 1,160 kg/ha higher yield of corn grain 
on the loam soils No rate of N applied in the fall was found 
that would give the same yield as the optimum rate applied in 
the spring The three N materials gave similar results whether 
applied in the fall or in the spring The N content of the grain 
varied with the time and method of application of N Grain 
from plots that rcceived N in the fall was markedly lower in 
percent N than grain from plots that received N in the spring 
(CA 71 12140z) 

129 Zandstra, H G , MacKenzie, A F 1968 Potassium 
exchange Equilibriaanid Yield Responses of Oats, Barley,and 
Corn on Selected Quebec Soils Proc Soil Sci Soc Amer 
32(1) 76 9 (Eng ) (MLGill Univ ,Montreal, Canada) 

K Ca + Mg aLtivity ratios were used to calculate availability 
indexes on eight QuebeL soils These were compared to 
available K measurements and related to yield responses of 
oats (Avena sativa), barley (tlordeuni vidgare), and corn (Zea 
inays) to K fertili/ers in field experiments Crop growth did 
not Llange the potential buffering capacities (PBCK) of two 
selected soils, whILh indiLated that the quantity intensity 
relation regulated the release of K although the activity ratio 
was greatly reduced The K potential was obtained by

°multiplying the total amount of exchangeable K (-zK ) with 
the potential buffeiing capacity to pi ice soils on a comparative 
basis The K potential fully defined the quantity intensity 
relation and correlated more closely to crop responses than the 
aLtivity ratio measurement, the PBCK, or the available K 
determination (CA 68 94945r) 

COSTA RICA 

130 DlezAltares, C, Bornenusza, E 1967 The Localization 
ofZinc 65 in GerinatingCorn Tissues Pi Soil 26(1) 175-88 
(Eng) (Inter Amer Inst Agr Sci , Turrialb-A) 

Maize was supplied with 50 pc 6 sZn 4 5 days after 
germination and its distribution in plant tissues examined after 
2 5 days further growth Most of the 6SZn was recovered in 
the soluble 'protein' fractions, the highest values corresponded 
with the solubility groups for basic proteins, albumins and 
golbulins Prolamines and glutelins also contained an 
appreciable proportion of 6Zn Amounts of nondialysable
6S Zn were highest in leaves and lowest in grains In Lell Nvalls, 
most 6Zn w is found in the solubility groups corresponding 
with protopeCLtis and liemicelluloses After differential 
extraction, a strongly bound Zn fraction remained attached to 
the fell wall, tils Lould only be extracted by boiling with 1 5 
N KOII (FCA 20 2322) 

131 Hardy, F, azan, R 1966 The MaizeMcroplot Method 
of Soil Teting Turrialba 16 267 70 (Eng)(Inter Amer Inst 
Agr Sci ,Turrialba) 

Three levels of N, P, and K fertilizers in factorial 
combination are applied to 2 ft square plots before the 

20 

planting of maize, which is subsequently thinned to a uniform 
stand After 28 30 days' growth, the plants are harvested and 
weighed (SF 30 870) 

132 Montenegro C , G 1967 Ways ofIncreasingProduction 
of Maize in Alaluela Central American Cooperative Program 
for the Improvement of Food Crops, San Jose, 20 2 (Eng) 

N and P are recommended 

GUATEMALA 

133 Aragon H , R , Bresstani, R 1965 Effect of 
Fertilization With Minor Elements on the Protein Value of 
Corn and Sorghum. Arch Venez Nutr 15(2) 63-86 (Sp)
(Univ San Carlos) 

The effects of fertilizers on the yield and nutritional quality 
of protein of two varieties of corn (Zea mays) and one of 
sorghum (Sorghum vulgare) were investigated over 2 years A 
factorial design with random blocks was used in fertilizing 
plots with N P K (19 13 7), N P K plus minor elements (S, Mg, 
Ca, Fe, Mn, B, Cl, Zn, I, and Mo), dry chicken manure with 
and without minor elements, minor elements alone, and with 
untreated plots as controls The harvested cereals were 
estimated for protein content by Lhemical analysis, for lysine, 
leucine, isoleucine, and tryptophan contents by 
microbiological analysis, and for nutritional value by biological 
tests in which the growth of rats fed with cereals was noted 
Chicken manure and N P K increased the protein content but 
decreased the biological quality of the cereals Minor element 
fertilization was without effect on the protein content but 
increased the biological quality and the contents of the amino 
acids tested (CA 65 7956b) 

HONDURAS
 

134 Awan, A B 1965 Effect of Application of Potash 
Fertilizer on the Yield and Lodging of Maize Ceiba 
11(2) 90 3 (Eng) 

A fertilizer trial with two maize hybrids was conducted in 
the Honduras Republic on a soil poor in N and P but rich in K 
All plots received urea and triple superphosphate at rates of 80 
kg N and 50 kg P/ha, potassium chloride was applied at rates 
of 0, 40, 80, and 120 kg/ha The leaf K content of the hybrids 
increased with the dosage of K applied Application of 40 
kg K/ha reduced lodging from 11% to 6% in the hybrid Diacol 
H 205 and from 38% to 10% in the hybrid Zamorano H 1, 
additional K had no effect cn lodging Yields of Diacol 
H 205 were nonsignificantly increased from 3,941 kg/ha in 
plots sithout K to 4,295 kg/ha in plots receiving 40 kg K/ha, 
not increased by higher K doses Yields of Zamorano H 1were 
significantly increased from 3,292 to 5,638 kg/ha by 40 kg 
K/ha, nonsignificantly increased by an additional 40 kg K/ha 
(Trop Abst 21 1004) 

135 Merida, J E 1967 Response in Yield and Protein
Content in the Grain of Corn to Fertilizerand Lime Central 
American Cooperative Program for the Improvement of Food 
Crops, 13th Annual Meeting, San Jose, 34 5 (Eng) 

Little response was noted to lime High levels of P increased 
yields, but K i not recommended 



MEXICO 


136 Anon 1969 HighProteinCorn Research in Mexico Agr 
Sci Rev, U S Dep Agr 7(2) 19 (Eng) 

Studies in Mexico showed that the homozygous maize 
variety floury 2 has more protein, lysine, and tryptophan than 
the homozygous normal However, the homozygous opaque 2 
has 3 times more lysine and tryptophan than the normal 
homozygous but less protein The percentage of tryptophan in 
maize decreased with increasing N application Because 
tryptophan and lysine values were highly correlated, it 
appeared to be more efficient to analyze defatted endosperm 
than whole kernels (Trop Abst 25 1538) 

137 Huerta Noyola, R , Nunez EsLobar, R 1969 Importance 
of Row Width, Flant Density and Nitrogen Fertilizeron the 
Yield and Other Characteristicsof Hybrid Maize H 125 and 
H 129 in Chapingo,Mexico Fourth National Congress of the 
Mexican Soil Science Society, Abstracts, No 3 (Eng) 

Best results were obtained with a row width of 61 m with 
variety H 129 There was little response to N 

138 International Maize and Wheat Improvement Center 
1969 The Puebla Project, 196768 Progress Report of a 
Program to Rapidly InLrease Corn Yields on Small Holdings 
Mexico City, 120 pp (Eng) 

Field experiments were condu.ted to determine optimal 
fertilizer rates and plant densities, dates of planting, and time 
of applying fertilizers Optimal rates of N varied from 102 to 
200 kg/ha, optimal rates of P20, from 0 to 95 kg/ha, and 
optimal plant densities from 42 to 70 thousand plants/ha 

139 Laird, R J , Rodriguez G, J H 1965 Application of 
Fertilizers to WetSeason Maize tit Areas of Guanalato, 
Michoacan and Jalisco States Foil Teen Inst NaL Invest 
Agricolas, Mexico 50 171 (Eng) 

Results are presented of 47 fertilizer trials with maize 
conducted in an area of central MexiLo S of Lp'n, at altitudes 
of 1,550 1,870 m The crop was grown withJut irrigation in 
the rainy season Significant responses to N were observed in 
almost all trials, significant responses to P in 19 trials, 
responses to Ln in 14 trials Application of 120 kg N plus 40 
kg P20s is reLonmended for the time being Drought indices 
were determined according to the criterion of Van Bavel, 
percentages of yield reduction per drought day were estimated 
at 0% for the first 33 days, 175% for the next 32 days, 5 25% 
for the next 15 days, 1 33% tor the next 30 days, and 0% for 
the final 15 days of the crop growth cycle (Trop Abst 
21 1237) 

140 Laird, R J , Ruiz, A B , Rodriguez, J H , Cody, F B 
1969 Combining Data from Fertilizer Experiments into a 
Function Useful for Estimating Specific Fertilizer 
Recommendations Intern Maize and Wheat Imp Cent , Res 
Bull 12 33 pp (Eng) (Intern Maize and Wheat Imp Center, 
Me, ico) 

Fertilizer experiments were carried out with unirrigated 
corn at 82 locations in the westein part of El Bajio, Mexico, 
during the 4 year period, 1962 1965 The results obtained in 
the expwiments conducted during 1964 1965 are reported 
here The purpose of this study was to produce ageneral yield 

function useful in estimating N fertil,ey needs of unirrigated 
corn for specific producing conditions and to acquire abetter 
understanding of the problems inolved in measuring the 
productivity factors and in calculating a general yield function 
Eighteen of the soils were heavy textured, 6 were 
medium textured, and 11 were light textured Eleven of the 
soils had rooting depths less than 60 nii, 18 from 60 90 cm, 
and 6 more than 90 n Grain yields of unfertilized corn 
varied from 0 20-4 43 ton/ha with an average of 1 50 ton/ha 
Corn responded significantly to the application of N at all 
locations except two The application of 120 kg of N/ha 
increased the average yield by 2 35 ton/ha The yield data 
corresponding to four levels of N fertilization at 7o locations 
were combined into a general yield function comprising 23 
independent variables These consisted of the linear and 
quadratic effects of applied N, seven productivity factors, two 
quadratic effects of productivity faLtors, and 12 interactions 
among applied N variables and produLtivity faLtors An 
agronomic approach was followed inderiving the general yield 
equation The use of the general function in estimating N 
recommendations for specific producing Londitions is 
illustrated The estimated optimal rates for four soil 
conditions at ten locations were calculated The simple 
correlation between the relative yield without applied P and 
the logarithm of available soil P as determined by the Peech 
method was 0607 Using 6 kg of P2Os/ha as the limit 
between responding and non responding soils, this method 
placed the soils of this study in the Lorrect Lategory in 77% of 
the cases Based on the observed responses to P fertilization 
and the magnitude of the N x P interactions, a rule of thumb 
was suggested for estimating the recLommended rate of P 
fertilization This criterion was used together with the general 
yield equation for N to calculate general fertilizer 
reLomniend itions for four soil conditions in four areas 
reeiving different amounts of rinfall It was pointed out that 
these general recommendations may be used when speLifiL 
information on site variables is not availabe However, when 
information on the productivity factors is available for the 
field for which a reCommendation isdesired, the general yield 
equation and the Lriterion for estimating P needs offer a more 
adequate means of estimating the best fertilizer treatment 
(FA 2 1395) 

141 Navarro Samano, J 1968 Cultivation and Fertilizingof 
Maize Bol Guanos Fertilizantes Mexico 12(55)] 31 (Eng) 

The cultivation and fertilizing of maize in Mexico Is 
reviewed Attention is paid to the choice of hybrids related to 
altitudes, planting density, rainfall and irrigation, and time of 
maturation Details are provided of the use of fRrtiliers under 
rainfed and irrigated Londitions in 60 different locations 
Methods of fertilizer application are discussed The application 
of atrazine, simazine, and linuron at 3 kg/ha (50% a I) and of 
2,4 Dester at 4 5 kg/ha (50% a i ) isrecommended to control 
weed growth Comprehensive details are provided with respect 
to the control of pests, some 2 7 insecticides are given for the 
control of each pest separately (Trop Abst 25 46) 
142 Leal Diaz, J , Gonzalez E , A 1969 Application of 
(NH4 )2HP04, FeSO4 amid MgSO4 to Maize Foliage ("Zea 
mnays" L ) on the Production of Grain Fourth National 
Congress of the Mexican Soil Science Society, Abstracts, No 
26 (Eng) 
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(NH 4) 2HPO4 increased yields FeSO4 decreased yicids but 
accelerated maturity, MgSO 4 itself had no effect on 
production of grain, but tended to diminish the detimental 
effects of FcSO 4 and to increase benefits derivel from 
(NH 4 )2 HPO4 

143 Leal Diaz J , Gonalez G, S A 1969 Fohar 
Fertihzation of Aaize ( 'Zea mays" L ) Variety "Sintetico
Precoz" With Solutions of H3 P04 , (NH4 )2HP0 4 , and the 
Formula 1846 0 Fourth National Congress of the Mexican
Soil Science Society, Abstracts, No 23 (Eng)

Best yields were obt lined with (NH 4 )2 HP0 4 in 4% solution 
applied 48, 63, and 77 days after sowing 

144 Ortega T, E 1967 Correlation Between Analytical
lethods for A vailablePand the Relative Yields of Maize Bol 

Guanos FertilizantLs Mexico 12(53) 14 16,21 7 (Eng)
Fertilizer trials with maize, conducted in Mexico over a 

4 yeai period and a wide range of different soil-, showed that 
the Brays' method (0 03 N NH 4 F + 0 025 N HCI) gave the 
best significant correl ition (r = 0 74) between grain yield and 
soil Adding 80 kg P/ ha to soils with a P content of 0 11 kg/ha 
gave an increasc of 500 2,500 kg maize/ha over the control in 
83% of the cases this application was economical In contrast, 
at levels of I 1 5 20 kg P/ha only 0 300 kg more maize/ha was 
obtained in 25% of the cases, and above 20 kg P/ha, dressings 
of 80 kg P/ha were uneconomical (Trop Abst 25 539) 

145 Peregrina R, R P 1965 Residual Nitrogen from 
Legumes in Rotation with Matze Proceedings of the Second 
Congress of the Mexican Soil Science Society 1 13543 
(Eng) 

Highest yields were obtained with heavy applications of N 
fertilizers (1204040 and 1604040) Vetch as a preceding 
crop gave the next best yields followed by clover 

146 Rodriguez G, J H, Laird, R J 1967 A Prehminary
Study on the Possibilitiesto FertilizeRainfedMaize in Elfiajio
Bol Guanos Fertilizantes Mexico 12(52) 12 16, 21 8 (Eng)


A preliminary series of 25 different field trials with rainfed 

hybrid naize (variety H220 or 230) conducted in 25 locations 
of Mexico at altitudes of 1,580 1,870 m, showed that at i 
expected rainfall of 800 900 mm/year a fertilizer response 
may be predicted in 80%of the years With 640 700 mm/year, 
responses may be expected in 55% of the years In all trials 
seed was planted ii June in deep clay soils at a density of some 
40,000 plants/ha Dosages of 0, 40, 80, and 120 kg N/ha
yielded 2 04 3 47 4 41, and 4 85 ton grain/ha, respectively,
except when drought occurred in August (Trop Abst 
25 538) 

147 Rosales Gonzale7, A, Moreno Dahame, R 1965 The 
Effect of the Calcum PhosphorusRatio on the Efficiency of 
Different Phosphate Fertilizers Applied to Maize, on Soils of 
the Sierra Tarasca, Michoacan Proceedings of the Second 
Congress of the Mexican Sod Science Society 1 129 33 (Eng)

Best results were obtained with poultry manure 
Superphospliate was more effective than diammomnum
phosphate Mg did not increase yields, but the application ofCa and K with P gave good results 
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148 Rutz B, A, Turrent Fernandez, A, Laird, R J 1969 
Rates of Fertilizersand Density ofPopulationforMatze In the 
Puebla Valley Fourth National Congress of thr Mdexican Soil 
Science Society, Abstracts, No 22 (Eng)

The experiment entailed a double cube mtrix of five levels 
of N, five of P, and five population densities 

TRINIDAD 

149 Cornforth, I S 1968 The Potential Availability of 
Organic Nitrogen Fractionsin Some West Indian Soils Exp 
Agr 4(3) 193 201 (Eng) 

The effect of four crops of maize on the distribution of
organic N in ten West Indian soils given either lime, P, K, Mg
and trace elements or no fertilizers was studied in a greenhouse 
experiment in Trinidad The soils were also analyzed for 
available N by incubation and chemical methods Variations in 
the redistribution of organic N fractions during the greenhouse
experiment did not permit conclusions to be drawn on the 
source of N used by maize, although the amount of 
hydrolyzable N, particularly hexosamine, amino and 
hydroxy amino N, in the initial samples was closely related to 
N uptake Part of the chemically stable, non hydrolyzable
organic N was broken down by soil organisms during the 
experiment, this was increased by liming acid soil (Trop Abst 
23 2012) 

150 Gibbon, D P 1966 Experiments with Maize in 
Trinidad Exp Agr 2 173 78 (Eng) (Univ W Indies, St 
Augustine, Trinidad) 

When weeds and insect pests were controlled by spraying
and tillage and when irrigation maintained the soil moisture 
content at about field capacity, (NH 4 )2SO 4 at 140 lb/acre N 
produced high grain yields when the plant population was at 
least 20,000/acre (SF 30 633) 

151 Wilson, L A , Weir, C C 1970 Investigationson the Use 
of the Method of Systematic Variations for Determining
Nutrient Requirements of Maize ("Zea mays") Trop Agr,
Trii 47 93 101 (Eng) (Univ West Indies, St Augustine)

The method of systematic variation was used to determine 
the optimuin ratios bctween N and P, and between K and Mg
in sand culture experiments with maize Approximate
optimum ratios of 3 1 for N/P and I 1 for K/Mg were
 
compatible with the highest dry weight yield Relationships

between K/Mg nutrient ratio treatments and relative uptake of
 
these elements suggested that there may have been reciprocal

antagonism in the uptake of these elements (SF 33 4062) 

UNITED STATES 
152 A 

Fodams, Response of to I treei Field1969 on 
Experiments on Alabama Sois Ala, Agr Exp Sta, Bull 
391 18 pp (Eng) (Auburn Univ , Auburn, Ala)Results of 25 field experiments are reported, the sites beinglocated throughout the state and representing the major soil 
types of the area Critical pH values for corn varied fordifferent soils Corn yields were unaffected by liming over awide soil pH range Mg deficiency was not evident on soils 



where calcitic limestvne was compared to dolomitic limestone 
as a liming material A soil should be limed if its pH is < 5 8 
(CA 71 90315z) 

153 Adriano, D C, Murphy, L S 1970 Effects of 
Ammonium Polyphosphate on Yield and Chemical 
Composition of IrrigatedCorn Agron J 62(5) 561-67 (Eng) 
(Dep Agron , Kansas Agr Exp Sta , Manhattan, Kansas) 

Irrigated corn (Zea mays) grown on Zn-deficient, slightly 
acid Cass finc sandy loam suffered from increasingly severe Zn 
deficiency when 40 kg/ha P (80 lb/acre P20 5 ) was applied in a 
band to the side and below the seed Zn deficiency was 
corrected in the presence of the banded P when Zn was 
supphed at the rate of 11 2 kg Zn/ha as ZnSO 4 Banded 
applications of amnioniuni polyphosphate (APP) in the 
presence of inadequate Zn tended to indu(.e more severe Zn 
deficiencies than did similar applications of monoammonium 
phosphate (MAP) When adequate Zn was supplied, the two 
forms of P produced comparable plant growth responses and 
grain yields Yield depressions noted with the use of banded 
APP without adequate 7n were associated with higher plant P 
contents than when the plants were supplied with MAP High 
levels of plant Pwere concomitant with low levels of Zn in the 
plants Banded applications of P resulted in higher plant 
concentrations of P than did broadcast P applcations and 
induced more severe Zn deficiencies When Zn was limiting, 
grain yields tended to decrease with increasing P 
concentrations in young plant tissues In the presence of 
adequate Zn, concentration of D in young plant tissues was 
positively con elated with grain yields (CA 73 979600 

154 Agbim, N N 1968 Effect of Phosphorus and 
Magnesium on Zinc Nutrition of Corn Thesis, Colorado State 
Univ Fort Collins, 81 pp (Eng) 

Five soils known to be either Zn deficient or responsive to 
Zn application were used in a greenhouse experiment to study 
the effects of P and Mg on Zn nutrition of corn A sixth soil, 
containing an appreciable amount of Zn but resronsive to P 
application, was used as the index soil Soil pH (water paste) 
was 7 3 7 7 and organic matter 0 3% 18% Treatments 
provided the equivalent of 0 and 150 lbs/acre of P, 0, 10, and 
20 lb/acre of Mg, and 0 and 10 lb/acre of Zn Corn tops were 
harvested 42 days after planting, weighed, and analyzed for 
Ca, Fe, K, Mn, Mg, P, and Zn Applied P reduced Fe and Zn 
concentration and Zn uptake but increased both concentration 
and uptake of Ca and Mg Ca and Zn concentrations were 
negatively correlated Applied Zn reduced Ca, Fe, Mg, and P 
concentrations but increased Ca, Mg, and P uptake Applied 
Mg had no effect on Mg concentration but increased 
concentration of Fe and uptake of Ca, P, and Zn (FA 1 1212) 

155 Alessi, J , Power, J F 1967 DrylandCorn Growthand 
Water Relations N Dak Fm Res 24(12) 4 7 (Eng) (USDA, 
Mandan, North Dakota) 

In a 3 year field trial, maize was sown at various population 
densities and at various soil moisture levels High soil moisture 
levels at sowing resulted in high yields of forage and grain as 
compared with yields under natural dryland conditions The 
total amount of N absorbed by the crop increased significantly 
as available soil moisture and yield increased The optimum 
population density under these dryland conditions was about 
10,000 plants/acre (FCA 21 1669) 

156 Alessi, J ,Power, J F 1965 Influence ofMoisture,Plant 
Population, and Nitrogen on Dryland Corn in the Northern 
Plains Agron J 57(6) 611 12 (Eng) (Montana Agr Exp 
Sta) 

At Sidney, Montana, from 1956 to 1958 and at Mandan, 
North Dakota, from 1959 to 1961, grain and forige yields of 
maize were linearly related to available soil moisture at 
sowing time plus seasonal precipitation These relationships 
were little affected by plant density, N fertilization, or soil 
type No grain production can be expected with < 6 in of 
total available water (FCA 19 2128) 

157 Allen, S E ,Terman, G L 1967 ResponseofMaize and 
Sudangrass to Zinc in GranularMacromitnents Trans Meet 
Commns 11 & IV Int Soc Soil Sci 1966, 255 66 (Eng) 
(Tennessee Valley Authority, Muscle Shoals, Alabama) 

Sorghum sp , DeKalb SX 11, was grown on Zn deficient 
Nolichucky saidy clay loam (pH 7 3) and heavily limed 
Hartsells fine s,.idy loam (pH 8 0) Zn was applied as ZnSO 4 , 
or as ZnSO4 incokporated in 6 + 9 mesh granules of NH-4 NO3 
(AN), concentrated superphosphate (CSP), nionoammonium 
phosphate (MAP), or ammonium polyphosphate (APP) to 
yield N Zn or P Zn ratios of 10 1 Zn uptake by four clippings 
of forage was Zn alone >AN Zn > CSP Zn > APP Zn = 
MAP Zn Yield respones declined rapidly after the first 
dipping but relative uptake values did not .hang. appreciably 
Zea mays L , Funk's G 76, responded well to ill sourCes of Zn 
applied as fine powders, results were better with AN or CSP 
than with MAP or APP In granular form, only ZnSO 4 and 
AN Zn supplied sufficient Zn to the Lrop Results indicate that 
distribution of Zn in the soil is more important than its water 
solubility, reatilon productS of low solubility formed in 
granules could restrict novement of Zn, reducing its 
availability (SF 31 1307) 

158 Baker, D E , Bradford, R R , Thomas W I 1967 
Accumulation of Ca, Sr, Mg, P andZn by GnotpesofCorn 
("Zea miays" L ) Under Different Soil Fertility I evels 
Isotopes in Plant Nutrition and Physiology Pro. Symp 
FAO/IAEA, Vienna, 1966, 465 77 (Eng) (Pa State Univ) 

There was evidence that concentrations of these and other 
elements, as well as ionic ratios including P/Zn and Mg/Sr and 
Ca/Mg, were under partial genetC , control (SF 32 1555) 

159 Baker, D L , Jarrell, A E , Marshall, L E , Thomas, W I 
1970 Phosphons Uptake from Soils by Corn Hybrids 
Selected for High and I ow PhosphorusAccumulation Agron 
J 62(1) 103 6 (Eng ) (Pennsylvania Agr Exp Sta ,University 
Park, Pennsylvania) 

Field, greenhouse, and laboratory experimcnts were 
conducted over 4 years to relate P accumulations in car leaves 
of different corn hybrids and other plant responses to addition 
of P to soils and root morphology, including the length of the 
radicle, diameter of the radicle, and the number o' seminal 
rooc produed after 4 days i an intubator of hgh relate 
rootp at 4 n an into ore lte 
hmidity at 280 In addition, experments were conducted to 
determine thr relation of P accuDiuh'1o in ear leaves and 
grain yield- to P concentrations ir seedling pl ins, seedling 
growth rate an, P uptake from a zone 25 cim (10 in ) below 
the soil surface The concentration of P in seedling plants can 
be used to predict the availability of P in the soil The 
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concentrations of P accumulated in ear leaves by the different 
hybrids could not be explained on the basis of the 
P absorption characteristics of their roots, but inherent 
differences among hybrids with respect to -'epth of rooting are 
suggested (CA 72 78032t) 

160 Bandeen, J D 1965 Competitive Fffects of Quackgrass
("Agropyron Repens") on Corn as Modified by Fertilization 
with Nitrogen Phosphorus, and Potassiun. Umv Mic.rofilms 
(Ann Arbor, Michigin), Order No 65-6190, 124 pp , Diss 
Abst 25(12) 6868 (Lng )(Univ Wisconsin, Madison)

Quackgrass is very .ompetitive, espec ally for N and K,
when grown with corn, because of its ability to remove large 
amounts of these nutrients before mid July, when corn is 
achieving its maxinumr growth rate 

161 Barber, W D, Thomas, W I, Baker, D E 1967 
hIhertance of Relative Phosphorus Accumulation in Corn 
Crop Sci 7 1047 (Eng)

The Inheritance of P conceritration differences, the 
measurement of accumuiation differences in seedlings, and the 
effects of soil P variations on accumulation differences were 
studied Genetically controlled variations in P accumulation 
existed but effects of soil P were not apparent (SF 30 3654) 

162 Bartlett, R J 1965 ImportanceofC02 i Uptake ofCa 
by PlantsReceiving Only a NitrateSource ofN Proc Soil Sci 
Soc Amer 29(5) 555 58 (Eng) (Univ Vermont, Burlington)

A Ca deliiency was induced in maize seedlings (Zea mays)
growing with roots Incontact with CaCO 3 in suspens on or 
limestone gravel and sand This was done by supply nitiate and 
by providing aeration to prevent CO2 accumulation The 
probable cause of thc Ca deficiency appeared to be the
tendency of the nitrate nutriti i to maintain the pH of the 

alkaline medium, thus preventing the CaCO 3 solubilization 

When CO2 was allowed to build up in the CaCO 3 sucpension 

or limestone, gravel culture, the pfi was lowered dunig the 

growth, Ca became more soluble, and the Ca deficiency in the 

plants receiving nitrate was corrected The substitution of 

ammonium for nitrate in CaCO 3 suspensions corrected the Ca 

deficiency, which resulted in ammonium uptake, lowered pH,

and solubihLzed Ca CO2 and ammonium Nappeared important

in increasing tne Ca availability (CA 64 865 li) 


163 Beer, C E , Shrader, W D , Schwai ke, R K 1967 
Interrelationslupsof PlantPopulation,Soil Moistureand Soil 
Fertility tn Determining Corn Yields on Colo Clay atAmes, 
Iowa Res Bull 556, Iowa Agr Exp Sta , I5 pp (Eng) 
(Ames)

In field trials during 6 years, maize at population densities 
of 8,000 22,000 plants/acre, was irrigated at rates to maintain 
the available moisture content (AMC) oi the soil at levels up to 
90%1oand N was applied at rates up to 120 lb/acre Maximum 
yields were obtained with a stand of 1800022,000
plants/acre, when fertility was not limiting, and when the 
moisture tontent of the soil in the rooting zone was 
maintained at 60% of AMC during the whole growing season 
On irrigated plots, yields decreased as the amount of irrigation
water required to maintain this level increased At the 
optimum soil moisture content and plant populaion, yields
Increased with increase in N up to 120 lb/acre ilie average 

24 

yield on plots without irrigation was 108 bu/acre, ranging
from 33 to 147 bu/acre, whereas on irrigated plots the average
yield was 131 bu/acre ranging from 109 to 147 bu/acre (rCA
21 2445) 

164 Beevers, L , Schrader, L E , Flesher, D , Hageman, R H 
1o55 Role of Light and Nitrate tit the Induction of Nitrate 
Reductase in Radish Cotyledons and Maize Seedlings Pi 
Physiol 40(4) 691 98 (Eng) (Uiv Illinois, Urbana)

Induction of nitrate reductase (1) was dependent on the 
presence of nitrate in the tissue, neither nitrite nor ammonia 
would induc.e Indu.tion of! was roughly proportional to the 
concentration of nitrate, and a higher Loncentration was 
required in corn than i radish Although induction of I 
occurred in the dark, light increased it Induction was 
temperature dependent, with a maximum of 310 for radish 
and 38' for corn Actinomycin D, chloramphenicol, and 
puromycin inhibited formation ofI (CA 63 8741 c) 

165 Blair, G J , Miller, M H , Mitchell, W A 1970 Nitrate 
and Antoniu'n as Sources of Nitrogen for Corn and Their 
Influence on the Uptake of OtherIons Agron J 62(4) 530 32 
(Eng) (Dep Soil Set , Univ Guelph, Ontario)

No yield di ferences in tops or roots were observed btween 
ammonium and nitrate N sources in corn grown for 14 or 28 
days in constant flow culture solution There was a greater
uptake of N from the nitrate source but approximately 25% of 
the total uptake remained as nitrate within the plant Higher
p'ant levels of P and S were measured in the ammonium 
treatment and higher Ca and Mg in the nitrate treatment,
indicating a predominately cation anion balance effect (CA
73 55094w) 

166 Blandar, R W, Hossner, L R 1968 IonicBalance and 
Corn Growth in a PortByron S -id Agron J 60 602 5 (Eng)
(lnt Miner Chem Corpn , Libertyville, Illinois)

Zea mays was grown on soil treated with either NH4+ N or 
NO3 N and various rates of CaCI 2 2H20 The maize tissue 
Aas analyzed for Ca, Mg, K, N, P, S, Cl, and NO N3
Equilibrium extracts of the soil were analyzed for Ca, Mg, K,
and electrical conductivity Plant weight was inversely
proportional to the negative logarithm of the ionic strength of 
the soil solution Fertilizing with NH4+ N increascd the S04 2 
content of the plant in the absence of CaCI 2 21-120 Plant
Ca content was a linear function of p:a in the soil solution 
Plant Mg and K contents were related to the functions pMg.O 5 
pU and pK pU of the soil solution, where U is the ionic 
strength (FCA22 3178) 

167 Blanchar, R W , Caldwell, A C 1966 
PhosphateAmmonium Moisture Relations in Soils 1! Ion 
Concentrations in Leached Fertilizer Zones and Effects on 
Plants Proc Soil Sci Soc Amer 30(1) 43-8 (Eng) (Univ 
Minnesota, St Paul) 

Radioactive pellets of MCP (monocalcium phosphate
monohydrate), MCP + NH4CI, and MCP + KCI were allowed to 
react for 2 weeks with Dakota sandy loam (sand 65%, silt 23%, 
clay 12%, organic matter 3 9%, pH 5 8) The pots containing
the fertilier were then leached with 0,2,4, and 8 cm of H2 0 
Corn was grown in these pots for 2 weeks and analyzed for 
total and radioactive P Only trace amounts of fertilizer P were 



taken up from all nonleached pots When pots were leached Sci Soc Amer 32(3) 388 92 (Eng) (Dep Soils P1 Nutr, 
with 2 or more cm of H20, there was a significant uptake of P Univ California, Davis) 
When 4 cm of H20 was used, P uptake from MCP + NH 4C1 In pot trials, three fertiliers containing ammonium ISN, 
pellets was nearly 3 fold that of MCP or MCP + KCI two containing nitrate 'IN and urea containing 'IN were 
Measurement of H20 soluble P and other conditions in the applied to tnree soils, and plant uptake '/ surface applied N 
fertilizer zone indicated no differences between MCP + NH 4 CI was measured by growing four crop. (two of Sudan grass, one 
and MCP + KCI pellets In both cases, plant roots were growing each of tomato and maize) in 314 days Uptake of fertilizer N 
in solutions of extremely lugh P concentration, root in plant tops varied from 35% to 11%, with the nitrate 
accumulation was noted above the pellets in the 1,000 to fertilizers showing the highest values Residual N in the soil 
2,000 ppm P zone and below the pellet in the 500 to ranged from 18% to 41% and availability decreased with 
1,000 ppm P zone No increased root density was found in any successive crops (FCA 22 1789) 
portion of the MCP 7one P uptake was thus not due to root 
development and the effect of NH4+ on P uptake was 171 Brown, A L, Hills, F J , Krantz, B A 1968 Lime, 
probably due to the effect it has on plant functions and not Phosphorus, Potassi'Pi and Manganese Interactions in Sugar 
to changes in the availabihty of P in the oil (CA 65 2958e) Beets and Sweet Corn Agron J 60(4) 427 29 (Eng) (Univ 

California, Davis) 
168 Bonds, E , O'Kelley, J C 1969 Effects of Calciumand Sugar beets (Beta vulgarts) and sweet corn (Zea mays) were 
Strontium on "Zea mays" Seedling Primary Root Growth used as test crops ih the greenhouse to study lame, P, K, and 
Amer J Bot 56(3) 271 74 (Eng) (Univ Alabama, Mn interactions in two acid soils from the Sacramento-San 
Tuscaloosa) Joaquin Delta area Sweet corn showed growth responses to P 

Either Ca or Si in a mineral nutrient medium prevented and K applications but CaCO 3 tended to depress growth 
toxic effects of other nutrient ions on aerated primary roots of Supplying P or K or both was more important on these two 
maize, other monovalent or divalent cations substituted for Ca soils than liming (CA 69 43075v) 
did not Ca in the complete nutrient solution, or as CaCI 2 
alone, stimulated the division of apical meristem cells in these 172 Brown, A L , Krantz, B A 1966 SourceandPlacement 
roots, as compared to division in water alone, but Sr did not, 'f Zinc andPhosphorusfor Corn ("Zea mnays") Proc Soil Sci 
however, the replacement of Ca in the nutrient medium by Sr Soc Amer 30(1) 86 ) (Eng) (Unv California, Davis) 
resulted in the development of additional secondary roots, The effects ot source and placement of Zn and P were 
probably in part by decreasing the rate of cell division in the studied in several greenhouse experiments A Zn and 
apical meristem of the primary root and thereby diminishing P-deficient soil was utitlized and sweet .orn (Golden Cross 
apical dominance (CA 70 114246k) Bantam TS1) was grown as the test plant In order to maintain 

an adequate supply of N, P, and K, eacl pot rcceived the 
169 Bradford, R R, Baker, D E, Thomas, W 1 1966 equivalent to 200 lb N, 200 lb P, and 250 lb K/2 million lb of 
Effect of Soil Treatments on ChemicalElement Accumulation soil Zn sources included reagent grade ZnSO4 71-120, granular 
of Four Corn Hybnds Agron J 58(6) 614 17 (Eng) ZnSO4, Zn EDTA powder, granular Zn EDTA, Rayplex Zn 
(Pennsylvania Agr Exp Sta , University Park) powder, granular Rayplex Zn, ZnNH4PO4 powder, and 

Interactions involving soil treatments and 4 hybrids were -ZnNH4PO4 (6 16 mesh) Where moderate mixing and 
not significant with respect to dry weights of the plants The in orporation of Zn fertilizer into the root zone was done, 
greater growth rate of th, plants grown on soil limed with ZnSO4 and organic sources such as Zn EDTA wcre equivalent 
dolomitic limestone was a'tributed to the increased availability in their effectiveness for the correction of Zn deficiency 
of Mg and the retarded growth of plants on the unlimed soil However, if the fertilizer was banded under the seed, Zn 
resulted primarily from the presence of toxic concentiations EDTA was more effective than inorganic sources A small 
of Mn The concentration of Ca in each hybrid increased with amount of mixing appeared to markedly improve the 
increased rate of calcitic limestone while dolomitic limestone effectiveness of Zn, P, or both ferulzers Granulation greatly 
had a negative effect on the accumulations of Ca by each of decreased the effectiveness of ZnSO4 , ZnNH 4 PO 4 , and 
the hybrids [he addition of K had a negative effect on the Rayplex Zn Hence, granulation, spot placcient, or both 
accumulation of Ca as well as on that of Mg and of Sr The greatly reduced the effectiveness of the relatively immobile 
relative accumulation of Sr by the 4 hybrids was very similar inorganic Zn sources but had no effect on the mobile organic 
to that obtained for Ca There was a significant correlation source, Zn EDTA (CA 65 2956b) 
between dolomitic limestone application and Ca and Sr 
accumulations Within rates and sources of lime, a positive 173 Brown, J C 1967 Differential Uptake of Iron and 
relation was observed between the accumulations of Sr and Mg Calcium by Tivo Corn Genoiypes Soil Sca 103(5) 331 38 
for all 4 hybrids The Mg ion from dolomitic limestone was as (Eng) ( U S Dep Agr , Beltsville, Maryland) 
effective as the Ca ion from calcitic limestone in reducing Sr Fe inefficient [yellow stripe I (ys i/ysi)] and Fe efficient 
accumulation by these corn hybrids At the high rate of K, (Pa 54) corn showed a differential response when grown on 
additions of both calcitic and dolomitic limestone caused an the calcareous Mallville soil or the lmed Blad,'n soil (pH 5 0) 
increase in the accumulation of K by each of the hybrids The ys i/ysi mut mt developed Fe deficienLy symptoms on 
which responded equally to applied K (CA 66 10257r) both soils, whereas Pa 54 developed no Fe cllorosis on either 

soil Both plants developed Fe chlorosis when grown on the 
170 Broadbent, F E , Nakasluma, T 1968 Plant Uptake and calcareous Tripp soil The ysi/ysi mutant can be classed with 

" Residual Value of Six Tagged Nitrogen Fertilizers Proc Soil "acid soil plants" Fe deficiency was accentuated by P04 I 
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and the two corn genotypts differentially absorbed ant, 
translocated P0 4 

3 from organic P0 4 3 , a factor that m iy be 
associated with the utiliiation of Fe The two corn genotypes 
showed a differential uptake of Fe from a Cu deficient Blade 
soil (pH 5 0) The addition of Cu to "ie soil oecreased the 
absorption and translocation of Fe much nore in Pa 54 than 
in the ysi/ysI corn The factor affected by Cu appeired to be 
a point of interest that varied dlffcrcntially in the two corn 
genotypes As Cu decreased the absorption and translocation 
of Fe, it enhanced the distribution of Ca into the top leaves, 
preventing the twisted and necrotic areas of the leaf often 
associated or referred to as a Cu deficiency symptom (CA 
67 32042q) 

174 Brown, J C , Bell, W D 1969 Iron Uptake Dependent 
Upon Genotype of Corn Proc Soil Sci Soc Amer 
33(1) 99 101 (Lng ) (U S Dep Agr , Beltsville, Maryland) 

Genetic variants are responsible for a differential uptake of 
Fe by ysi and Pa 54 corn (Zea inays) Different degrees of Fe 
stress were developed in the plants by supplying them with 
increasing amounts of FeHLDTA Fe stress enhanced Fe 
uptake more in Pa 54 than in y'Si corn Enhanced Fe uptake 
was also associated with the ability of the plant to lower the 
pl-I of the nutrient solution, Pa 54 >ys, Uptake of P was 
accentuated niore in ysi than Pa 54 by adding CaCO 3 , or by 
adding KCI instead of K2SO4 as a source of K to the nutrient 
solution Phosphate reduced Fe uptake more inys, than in Pa 

4, and increised the incidence of chlorosis in YSi (FA 
2 1128) 

175 Brown, J C , ,Am, ler, J E 1970 Purther 
Charaeterizationof Iron Uptake in Tvo Genotypes of Corn 
Proc Soil Sci SoL Amer 3,(2) 249 52 (Eng) (Soil and 
Water Conserv Res Div , Agr Res Serv ,Beltsville, Maryland) 

Two genotypes of Zea inays (corn) homozygous yellow 
stripe ysi/ysi (Fe inefficient) and Pa 54 (Fe efficient), were 
grown in nutri'it solution ,lith using twotwo levels of CaCO3 
plant populations The nutrient solution and plant population 
were varied to evaluate and compare t'Vc two genotypes 
relative to modifications Intheir growth medium favorable to 
Fe transport Plant factors recognized as favoring Fe transport 
were ability of roots to lower the pH of their growth medium, 
efflux of material by the root that reduces Fe3 + to Fe2 +, 
increase of citrate in root sap, and decrease of P in root sap 
The Fe-efficent Pa 54 corn was more efficient than the yellow 
stripe ysI in all the above factors and transported more Fe to 
leaves than ysi Once the Fe requirement of the plant had 
been satisfied, the activity of the factors favoring Fe transport 
diminished and less Fe was taken up by the plant (CA 
73 24399v) 

176 Brown, L D 1968 Pop-Up Where, When, and How 
Much Agr Chem 23(4) 22 6 (Eng) (Southwest Potash 
Corp)

Some 500,000 acres of corn were planted with POP UP 
fertilizers in 1966 Use of pop up instead of row fertilizers can 
reduce labor requirements during planting, encourage earlier 
cultivation, and promote earlier planting Pop up fertilizers 
may be either dry or liquid, with liquids being the easier to 
handle at low rates of application Application rates are 10 20 
lb/acre of N + K20 regardless of row width Grade or ratio 
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used should be ugh in P, have a high water solubility and low 
salt index, and liberate little ammonia, although containing 
both ammonia and nitrate N Pop fertilizers should contain all 
three primary nutrients, preferably from high analysis salts 
(FA 1 929) 

177 Bruce, R R , Sanford, J 0,, Myhre, D L 1966 Soil 
Water and Nitrogen Influence on Growth and Fruiting of a 
Cytoplasmic Male-Sterile Corn Hybrid and Its Fertile 
Counterpart Agron J 58(6) 631 34 (Eng) (Mississippi Agr 
Exp Sta ,State College) 

Male sterile plants were measurably and consistently shorter 
than the fertile plants before meiosis, and the maximum 
difference in height occurred at or after anthesis, the time 
when maximum height was attained Throughout the 
experiment the male st'rile strain significantly and 
consistently outyielded the fertile strain The difference in ear 
production potential of the two strains was increased by the 
higher soil water tension (6 bars) rcgime and insufficient N 
The top car length and diameter of plants grown at the low 
soil water tension (0 3 bar) regime were significantly greater 
than those of plants grown at the higher soil water tension 
regime The second ear diameter of the sterile strain plants 
increased almost linearly with N (90, 180, 270, and 360 
lb/acre) level, whereas that of fertile plants seemed to increase 
up to 270 lb/acre and then decrease (CA 66 10259x) 

178 Carter, 0 G , Lathwell, D J 1967 Effect of Chloride 
on Phosphorus Uptake by Corn Roots Agron J 59 250 53 
(Eng) (New York State Coil Agr , Cornell Univ , Ithaca) 

Seedlings reared in culture solution were transferred at 20 
days to a solution of pH 4 containing 1 2 mM KNO 3 , 0 8 mM 
Ca(N0 3 )2 and 0 4 mM MgSO 4 , and 4-day-old excised roots 
were provided with 0 2 mM CaSO4 solution of pH 4 One hour 
absorption periods using concentrations up to 0 1 M KCI had 
no apparent effect on uptake of p32 from 2 260pM KH 2 PO4 
by eilther material (SF 30 4436) 

179 Colliver, G W, Welch, L F 1969 Care is Needed to 
Avoid Ammonia Injury to Corn Illinois Res 11(2) 8 9 (Eng) 
(Unv Illinois, Urbana) 

Anhydrous ammonia was injected into field plots of a 
Flanagan silt loam at rates of 100, 200, 300, and 400 lb/acre 
of N It was applied at depths of 4,7, and 10 in and 0,2, or 4 
weeks before planting corn Corn was planted 2 in deep 
directly on top of each ammonia injection band Twelve days 
after planting, seeds on control plots were fully germinated 
for 100 lb/acre of N applied 4 in deep, the stand was 86%, 
for the same amount apolied 7 in deep, the stand was nearly 
100% The 300 lb and 400 lb rates had stands of 92%and 87% 
when applied 10 in deep At lesser depths for these and other 
rates, stand continued to increase up to 19 days and even 
slightly after that Rates of 200 lb/acre and greater applid 4 
or even 7 in deep caused severe stunting of the plant Root 
systems also were restricted that dsapp,aredP deficiencyaftersymptomsa few(purple colorton) appeared, sothese 
weeks (FA2 1333)
 

180 Colhiver, G W , Welch, L F 1970 Toxicity of Preplant 
Anhydrous Ammonia to Germination and Early Growth of 
Con I Field Studies Agron J 62(3) 341-46 (Eng) (Dep 
Agron ,Univ Illinois, Urbana) 



Field experiments were conducted to study tile effects of 
preplant anhydrous NH3 on germination and early growth of 
corn (Zea mays) Corn was planted directly over and parallel 
to NH3 bands applied at different rates, depths, and times 
before planting Injurious effects on Lorn found with certain 
NH3 treatments were reduced stand, stunted early growth, 
restricted seedling root development, and increased occurrence 
of P-deficiency symptoms These effects ,vere generally most 
severe for NH3 applied 0 cm deep immediately before 
planting at 5 cm deep Increasing the time interval to 1 or 2 
weeks between application and planting generally reduced Ehe 
toxic effects Increasing the depth of application was more 
effective in reducing injury than was increasing the timL 
interval between application and planting Injury was largely 
prevented when applhcation depth was 25 c'm, for all times and 
rates of application Injury generally increa.a-d as rate of NH3 
apphcation inLreased Soil (NH3 + NH4 ') N concentration 
near seeds in excess of approximately 1,000 ppm resulted in 
significant stand reductions (CA 73 44343a) 

181 Colliver, G W, Welch, L F 1970 Toxicity ofPreplant 
Anhydious Ammonia to Germnation and Early Growth of 
Corn H1 Laboratory Studies Agron J 62(3) 346.48 (Eng) 
(Dep Agron ,Univ Illinois, )rbana) 

Laboratory experiments were conducted to determine 
concentrations of NH3 in soil which are oxic to germination 
and early root growth of corn (Zea mays) In one experiment 
seeds were germinated in soil uniformly mixed with a given 
rate of anhydrous NH3 and in another experiment roots were 
grown into successive layers of soil containing increasing 
amounts of NH3 Germination and early growth was retarded 
when soil (NH3 + NH4 ) N concentrat on reached 944 ppm 
(pH 8 1)and essentially Lompletely ml ibited when it reached 
1,628 ppm (pH 9 0) Roots grew through 3 cm layers of soil 
containing 1,172 ppm (NH3 + NH4+) N kpH 8 4), but did not 
grow into layers containing 1,485 ppm (NH3 + NH4 +) N (pH 
8 7) Radicles stunted by NH3 were thicker and had more 
branching than those of control plants Root tips which 
encountered toxic amounts of NH3 had a brown, scorched 
appearance (CA 73 44344b) 

182 Colyer, D, Kroth, E M 1968 Corn Yield Response and 
Economic Optima for Nitrogen Treatments and Plant 
PopulationOver a Seven Year Period Agron J 60(5) 524 29 
(Eng) (Dep Agr Econ , Univ Missouri, Columbia) 

In field trials at two sites dunng 1961 67, yield response of 
maize to N varied significantly with year and with site 
Regression analysis was used to determine response surfaces, 
maximum and optimum economic treatments and yields 
Optimum N treatments varied from 21 4 to 202 1 kg/ha and 
optimum planting rates from 12,189 to 54,135 plants/ha The 
economic optimum rate of N application was 120 kg/ha and 
the optimum plant popalation 37,787 plants/ha These 
compare with 103 kg N and 34,519 plants/ha which were the 
averages for the 7 singeyear calculations (FCA 
22 1788) 

183 Colyer, D , Kroth, E M 1970 Expected Yields and 
Returns for Corn Due to Nitrogen and Plant Population 
Agron J 62(4) 487 90 (Eng) 

Expected corn (Zea mays L) yields, net returns, and 

variances have been Lalculated from predicted yield data based 
on regression analysis of N and populhtion experiments for 7 
and 8 year periods in Missouri D,,ta Iroin nonirrigated and 
irrigated experiments are used for comparative purposes The 
pattern of expected yields and returns was similar for the two 
sets of dita although maximum yields and returns for the 
irrigated plots were greater and were obtained at greater input 
levels for both N and population However, variance patterns, 
whIdL result from different levels of N use, were quite 
dissimilar Variance generally increased with larger N inputs for 
the nonirrigated experiment but decreased for the irrigated 
site VarianLes tended to reach a mi,mum (nonirrigated) or 
minimum (irrigat,.d) at about the peak of expected yields 

184 Cumming%, K R 1967 Plant and Animal Response to 
Nitrogen Ferthization of "Zea mays" and Sorghum Vulgare 
var Sudanense Univ Microfilms (Ann Arbor, Michigan), Order 
No 67 16,633, 150 pp , Dissertation Abstract B 28(6)2202 
(Eng) (Purdue Umv , Lafayette, Indi3na)

A 3 year study was conducted with Lorn using N 
fertiliation at levels of 0, 100, 200, 400, or 800 lb/acre 
Forage and grain yield tended to increase with level of N,but 
the increase was small above 100 lb/acre due to 3 years of dry 
weather Although lugh levels of N fertilization inLreased the 
nitrogenous constituents of plarts, no detrimental effects were 
noted in animals fed these forages 

185 Dingus, D D , Keefer, R F 1968 Effect of 
InterrelationsAmong tile Elements Zinc, Copper,Manganese, 
and Alagnesium on the Growth and Composition of Corn 
("7ea mays") Proc W Va Acad Sci 40 12 18 (Eng) (West 
Virginia Univ , Morgantown) 

Corn was grown on Monongahela silt loam limed to pH 6 8 
and fertili/ed with N 600 P 800, and K 400 lb/acre Cu 0 1, 
Zn 020, Mg 0-80, and Mn 0-4 lb/acre were applied to the soil 
Zn all levels increased corn yields, while intermediate levels 
of Mg and Mn caused some reduction in yield, and Cu had no 
effect Zn prevented accumulation of Mn, especially in the 
leaves It also reduced the a.cumulition of Cu and Mg in parts 
of the plants Zn deficiency Lreated a Mn Zn inbalance A 
Mn Zn ratio of 0 6 1 gave high yields and growth was 
restricted when this ratio was >1 The presence of 4 lb/acre of 
Mn increased the Cu uptake by the plants The metal contents 
were determined in the roots, stems, and leaves of 42 day old 
plants by atmospheric absorption spectroscopy (CA 
70 105510q) 

186 Dios Vidal, R , Broyer, T C 1965 Deficiency 
Symptoms and Essentiality of Molybdenum in Corn thybnds 
I Agrochimica 10(1) 3947 (Eng) (Univ California, 
Berkeley) 

The effect of Mo on the ears and seed of corn was studied 
Seeds were germinated for 7 days K3PO4 was used as basic 
fertilizer A first generation seed with an average of 0 045 -Y 
Mo/seed and 70% germination ability was employed No 
disorder wias seen in any Mo cultures Abnormalities appeared 
in all plants without Mo 60 days after planting Small white 
spots appeared at tile large veins Mo deficienLy inLreased the 
lengthwise splitting of the modified leaves, and the vertical 
growth of the ear was stunted Ten days later after the Mo 
addition (60 days after planting), a recovery was observed and 

27 



the plant° grew two more ears at the bottom of the stalk 
Weight of stalk did not differ from controls Mo at 186 ppm in 
grain is enough for normal production when the plant is 
young, but deficiency miy occur in the last stage of growth 
Plant leaves with acute Mo deficiency had 0 2 ppm in dry 
weight, three times that of stem and double that of roots, in a 
normal plant the Mo is 13 ppm in leaves and four times that of 
roots Mo affects the direct and indirect enzymic action of 
gibberellins or auxins (CA 64 14911 e) 

187 Dobson, J W , Jr , Wells, K L , Fisher, C D 1970 
Agronomic Effectiveness ofAinnionnum Orthophosphate and 
Amoinoium Polyphosphate as Measured by Ion Uptake and 
Yield of Corn Proc Soil Sci Soc Amer 34(2) 323 26 (Eng) 
(Coil Agr Exp St , Univ Georgia, Blairsville) 

Ammonium orthophosphate (AOP) and ammonium 
polyphosphate (APP) were compared as P sources for corn on 
an acid bottomland and an upland soil, both of which teted 
low in available P Determinations were made for dry in itter 
and ion 4Lccumulation by corn plants (Zea may's) harvested 30 
days after emergence, and for grain yield No significant 
differences were found between AOP and APP for any of the 
parameters measured All significant differences determined 
were due to rite of applied P In a related stuay to deternine 
the interaction of P source, 7n, and lime late on dry matter, 
ion accumulation and yield of grain, no differences were 
observed duc to source of P Both sources of P were equally 
effective on corn production for the parameters "measured 
(CA 73 3107h) 

188 Doss, B D, Ki g, C C , Patterson, R M 1970 Yield 
Components and Water Use by Si/age Corn with Irrigation, 
PlasticMulch, Nitrogen FertilizationandPlantSpacing Agron 
J 62(4) 541-43 (Eng) 

Corn was grown on a Lucedale fine sandy loam soil to 
determine the effects of irrigation, plastic mulch, N rate, row 
width, and plant I opulation on yield components and water 
use by corn Irrigation, plestic mulch, and higher plant 
population increased tile dry matter yields of all plant parts 
Closc-r row width mnreised dry matter yields of stalks and 
leaves but slightly decicased ear yields N rate had little or no 
effect on dry matter yields of any plant part Stalks comprised 
an average of 45% of the tot il pl mt dry weight, ears 36%, and 
leaves 19% Plastic muld decreased average daily water use 
rates during the early part of the growing season but had little 
effect during the latter part of the season Row width, plant 
population level, md N rate had little or no effect on water 
use rates Daily water use r tes during the season for 
unirrigated corn averged 0 29 cm for plastic covered plots and 
0 31 Lm for uncovered plots Average rates for irrigated corn 
were 034 cm for plasticcovered and 047 cm/day for 
uncovered plots 

189 Doug,,erty, C T 1967 Potassium Nutrition amid th/ 
Distributionof Carbohydrates n the Inmature I ndosperi i of 
'Zea mays" Diss Abstr 27(/) 2207B (Lng) (Purdue Univ , 

Lafayette, Indian i) 

An attempt was made to evaluate the role of K nutrition in 
the carb-,hydrate metabolism of the endosperm of normal 
mai/c and Its contribution to grdin yield K content of 
immaturc endosperni varied only slightly in maize grown ov r 
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a range of fertility levels capable of producing 110 to 160 
bu/acre Lower K concentrations were found in tile endosperm 
of maize yielding 70 to 80 bu/acre when grown at lower K 
rates Maize grown at higher K rates contained more 
endosperm K, the lughest found was 0 055 M (FCA 21 143) 

190 Engelstad, 0 P, Moreno, E C 1965 Effect of P 
ConcentrationandDistributionon P UptakeandRoot Growth 
ofCorn Soil Sci 99(4) 227 33 (Eng) 

Corn was grown in nutrient solutions containing 15, 30, 
and 60 ppm P Accuimul ition of P per unit weight of roots was 
not affected by P concentration The accumulation of P in 
tops was greater for plants having roots growing in the more 
concentrated P solutions Yield of corn and P uptake in the 
greenhouse were not affected by the water solubility of 
phosphatcs when their distribution was restricted to a uniform 
volume of soil When the distribution was not restricted in 
volume dry matter yields and P uptake were much greater 
with the water soluble source The effect of water solubility of 
P was that of increasing the volume of soil contaLted by 
fertilizer P In a placement experiment, the higher P 
concentration in the vicinity of the band of very water soluble 
phosphate markedly stimulated root and top growth when the 
phosphate was banded near the seeds (CA 63 6271c) 

191 Engelstad, 0 P , Terman, G L 1966 Fertilizer 
Nitrogen Its Role in DeterminingCrop Yield Levels Agron J 
58(5) 53639 (Eng) (Div Agr Dev, Tennessee Valley 
Authority, Muscle Shoals, Alabama) 

The results of over 100 field experiments with maize and 
cotton indicated that the frequency and magnitude of crop 
responses to N were generally greater than those to P and K in 
representative cropping areas of the numid region of the USA 
N acts as a relatively mobile nutrient and crop requirement 
and removal tend to be high Since N is also lost from soils by 
leadung and volatilization, little accumulation occurs in humid 
areas, applications therefore need to be made largely on the 
basis of current crop needs (FCA 20 1597) 

192 Engelstad, 0 P , Hunt, C M , Terman, G L 1964 
Response of Corn to Nitrogen in Oxamtide and Anmmoniumn 
Nitrate in Greenhouse Experiments Agron J 56(6) 579 82 
(Eng) (Tennessee Valley Authority, Muscle Shoals, Alabama) 

Recovery of N by a single crop of corn from oxamide 
mixed with the soil decreased with increase in granule size, but 
total recovery by three successive crops was similar for several 
sizes of oxamide Similar high recoveries of N by a single corn 
crop resulted from mixed application of the fire oxamide, 
urea, NH4 NO 3 , and (NH 4 ) 2 SO 4 Recovery from 
surface applied urea and fine oxamide was much lower (CA 
66 36878u) 

193 Estrada, J , Cummings, G A 1968 Effects ofLime and 
Phosphorus Treatments in Specific Horizons of Acid Soil on 
Growth anid Chemical Content of Corti Agron J 60 447 50 
(Lng) (N C State Univ , Raleigh) 

In greenhouse experiments, increasing the supply of P in 
the Ap and A2 hori/ons of a loamy sand gave significant 
increases in top growth, these increases were greater when P 
was applied to the Ap ,dther than to the A2 horizon Roots 
responded similarly but relative increases were smaller with 



high levels of P Lime applied in the A2 horizon sligatly 
increased the weight of tops, and that of roots from the Ap 
horizon Increase in P content was obtained from the seLond 
increment (90 to 360 kg/ha) of P Lime application decreased 
P and Al concentrations, but Al was decreased more by P 
treatment (FCA 21 729) 

194 Fuehring, H D 1966 Nutntion of Corn ("Zea mays") 
on a CalcareousSoil III Interactionof Zinc and Boron with 
Plant Populationand the Relation Between Grain Yield and 
Leaf Composition Proc Soil Sci Soc Amer 30(4) 489 94 
(Eng) 

A field experiment on corn with N, Zn, Mn, B, and plant 
population as variables resulted in important positive 
interactions of plant population with applied Zn and B, 
indicating that limited Zn or B may be part of the reason for 
the severe yield decrease resulting from planting corn too 
thickly High rates of applied Zn or B (90 180 kg/ha) 
depressed grain yield at low plant populations (40,000 53,333 
plants/ha) but increased yields at high plant populations 
(80,000 93,333 plants/ha) The logarithm of the nitrate N 
concentration of the midrib of the sixth corn leaf at the silking 
stage was closely correlated with grain yield up to -1,000 
ppm The relation between the total N concentration of the 
leaf blades and grain 3 ield was less distinct The phosphate P 
concentration of the midrib and the total P concentration of 
the leaf blades were significantly increased by increasing 
applications of N The B concentration of midribs at the point 
of maximum yield varied from <60 ppm at low plant 
population to 120 ppm at high plant population (CA 
65 192590 

195 Gangwar, M S 1967 Aluminum Sorption by Plantsas 

Influenced by Calcium and Potassium Diss Abstr 
28(5) 1758B 9B (Eng) (Univ Hawaii, Honolulu) 

Absorption and uptake of K, Ca, and Al were studied in 
maize and kdimi clover (Desmodium canum) (FCA 21 2454) 

196 Gamron, R B , Adriano, D C , Paulsen, G M , Murphy, 
L S 1969 kffect ofPhosphorusCarriersandZinc Sources on 
PhosphorusZinc Interaction in Corn Proc Soil Sci Soc 
Amer 33(2) 306 9 (Eng) (Kansas State Univ , Manhattan) 

Growth of corn (Zea mays) seedlings in solution cultures 
responded to temperature > Zn rate > P carrier > Zn source 
P accumulated in roots and shoots of Zn-deficient seedlings at 
the higher temperature, but was depleted from rots when 
seedlings were supplied with 7n Nearly similar Zn 
concentrations were usually present in roots and shoots of 
stedlings grown at the lower temperature, suggesting that 
temperature affected soil Zn availability more than uptake or 
translocation NH 4 H2PO 4 was slightly more favorable for 
growth than NH 4 polyphosphate, but the latter increased P 
uptake more than NH 4 H2 PO4 Chelated Zn was a slightly 
more effiLient source than ZnSO 4 P depressed corn grain 
yields when soil Zn levels were low Applying Zn increased 
grain yields only to levels produced without P fertll7ation 
Concentrations of P in the leaves varied inversely with the rate 
of Zn fertilization, but Loncentrations of Zn were not affeted 
markedly by the treatments The pol) phosphate ard chelated 
Zn were only slightly better sources than NH 4H2PO , and 
,nSO4,respectively (CA 70 114269v) 

197 Garg, K P , Welch, L F 1967 Growth and Phosphorus 
Uptake by Corn as Influenced by Phosphorus Placement 
Agron J 59(2) 152 54 (Eng) (Univ Illinois, Urbana) 

The yield of forage was increased at each harvest by the 
addition of P and the increase occurred irrespective of the 
placement, but the size of the yield increase was greater for 
seed placement, at least during the early stages of growth, than 

for either the same quantity of P in mixed or banded 
placement The percent P was correlated with yield There was 
little difference in dry matter yield between banded and mixed 
P Added P increased the P level in the Lorn Placement with 
the seed resulted in the highest percent P Mixed placement 
gave more P in the plant than did banded placement for the 
14 and 21 day harvests, but this situation was reversed at the 
28 day harvest The differenLe between the relative efficiency 
of banded and mixed P is greater at low than at high 
temperatures The percent plant P decLreased with age exLept 
for the banded P plants in which it decreased from the first to 
the second harvest but increased from the second to the third 
The percent seed emergence and time of emergence were not 
affected by P placement Added P decreased the percent N 
with time (CA 66 104397p) 

198 Giddens, J , Arsjad, S , Rogers, T H 1965 Effects of 
Nitrogen and GreenManureson Corn Yield and Propertiesofa 
Cecd Soil Agron J 57(5) 466 69 (Eng) (Dep Agron ,Univ 
Georgia, Athens) 

It is concluded that N applied directly to maize is much 
more efficiently used by the plant than N applied to rye grown 
as a preceding green manure Although N was Lonserved by the 
green manure, its immobilization, even after 6 years, caused 
inadequate release of N for maize production (FCA 19 833) 

199 Giordano, P M , Mortvedt, J J 1969 Phosphorus 
Availability to Corn as Affected by GranulatingManganese 
with Ortho andPyrophosphateFertilizers ProL Soil Sci Soc 
Amer 33(3) 460-63 (Eng) (Nat Fert Develop Center, 
Tennessee Valley Authority, Muscle Shoals, Alabama) 

The presence of MnSO4 at a level of 10% Mn in granular 
ammonium polyphosphate (APP) and triammonium 
pyrophosphate (TPP) significantly reduLed corn (Zea mays) 
forage yields and P uptake relative to treatments where P and 
Mn were applied separately in greenhouse pots A signifiLant 
reduction in P uptake resulted when MnSO4 was combined 
with NH 4 H2 PO 4 , but no yield reduction occurred Cl,,nial 
extraction of the fertili/ers indicated that the solubilities of 
both P and Mn were reduLed when MnSO 4 was granulated 
with APP or TPP A compound of very low solubility, 
Mn(NH4)2P 2 07 2H 20, was identified as the prinUpal reaction 
product AcLordingly, movement of P in soil was restricted to 
a greater extent when MnSO 4 was combined with TPP than 
with NH4-1H2PO 4 (CA 71 29712k) 

200 Giordano, P M , Mortvedt, J J , Papendick R 1 1966 
Response of Corn ("Zea mays") to Zinc, as Affected by 
Placement and Nitrogen Source Proc Soil Sci So( Amer 
30(6) 67 70 (Eng) (Div Agr Develop, Tennessee Valley 
Authority, MusLIe Shoals, Alabama) 

Dry matter production and uptake of Zn, N, and P by corn 
grown in greenhouse pots (using a sandy clay loam) were 
higher with (NH 4)2 SO 4 than with anhydrous NH3 or 
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CO(NH 2 )2 , whether 7nSO4 was mixed, spot placed, or not 
applied These results are largely cxplained by the lower soil 
pH associated with application of (NH4)2 SO4 and hence, the 
increased availability of indigenous and applied Zn When the 
fertilized soil had been incubated for 4 weeks prior to 
planting, yields were lower when Zn was mixed with the soil, 
but higher when Zn was omitted or spot placed, as compared 
with treatment just prior to planting In general, Zn and N 
uptake varied directly with yield and inversely A7ti P uptake, 
except where growth was extremely poor due to severe Zn 
deficiency (CA 6o 851 4 3j) 

201 Giordino, P M , Mortvedt, J J 1969 Response of 
Several Corn ttybnds to Level of Water Soluble Zinc tin 
Fertilizers Proc Soil Sci Soc Amer 33(1) 145-48 (Eng) 
(Tennessee Valley Authority, Muscle Shoals, Alabama) 

Fertilizers varying in level of H2 0 soluble Zn were prepared 
by combining fine ZnO and ZnSO 4 in various proportions and 
pressure granulating the powders with ammonium nitrate 
monoammonium phosphate, or annonium polyphosphate 
Forage yields and uptake of Zn by corn (Zea inays L ) grown 
on a P and Zn-deficient soil in the greenhouse increased with 
the level of H20 soluble Zn in these macronutrient fertilizers 
Additional crop response was slight to fertilizers with levels of 
H20 soluble Zn in excess of about 50% but this varied, 
depending upon the niacronutrient carricrs However, the 
amounts of Zn extracted after cropping from untreated soils 
and soils initially receiving 12 ing of Zn/3 kg of soil in a highly 
H20 soluble form were comparable In a second experiment 
differential response of several corn hybrids to amount of P 
and Zn and level ofZn solubility in the fertilizers suggests that 
the test variety might influence the interpretations of the 
results from fertilizer evaluation studies No relationship was 
found between P/Zn ratios in the corn forage and the seed 
The P/Zn ratios in corn forage were not related to the response 
of corn to apphed Zn (FA 2 1134) 

202 Giordano, P M 1966 Uptake ofMolybdenum at Two 
pH Levels, as hifluenced by Anaerobiosis Plant Soil 
25 467 70 (Tennessee Valley Authority, Muscle Shoals, 
Alabama) 

The effect of anaerobiosis (N2 cempared vith normal 
aeration) at pH levels in the nutrient medium 'f 3 5 and 6 5 
on Mo uptake by maize and tomato was studied Species 
differences appeared to alter the penetration and transport of 
Mo Iligh nutrient levels in roots did not necessarily indicate 
the nutrient ctatus of shootws, while analysis of shoot tissue 
could also be nisleading in assessing total Mo removal under 
certain cultural enviropments (SF 30 1249) 

203 Giord noo, P M , Mortvedt, J J 1966 Zinc Availabihtv 
for Corn as Related to Source and Concentration i 
Macronutnent Canters Proc Soil Sci Soc Amer 
30(5) 649 53 (Lng) (Tennessee Valley Authority, Muscle 
Shoals, Alabama) 

ZnO, ZnSO 4 , and ZnS were tested as sources of Zn at rates 
of 1, 2, and 4 ppm of Zn for two successive crops of corn (Zea
inays) grown on Nolichucky sandy clay loam (pH 7 3) Each 
source was mixed throughout the soil as finely ground 
material, incorporated into granules of NH 4 NO 3 or NH 4 
polyphosphate by pressure granulation, and into granules of 
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concentrated superphosphate during the granulation stage cAf 
the manufacturing process When mixed with the soil, ZnO 
and ZnSO4 were more effective than when incorporated with 
a macronutrient carrier Both ZnO and ZnSO 4 were markedly 
sup.rior to ZnS NH4NO3 and NH 4 polyphosphate were 
comparable carriers when ZnSO4 was tile source, but 
NH4,NO 3 was inferior when .nO was pressure granulated 
with concentrated superphosphate, NH4 NO3 , NH4 
polyphosphate, or Nolichucky soil to contain 0 5%, 2 0%, or 
8 0% of Zn Soil granules and concentrated superphosphate 
were applied at 1, 2, and 4 ppm of Zn, while NH4 NO3 and 
NH4 polyphosphate were applied at 2 ppm only Forage yields 
and Zn uptake varied inversely with concentration of Zn in all 
carriers (CA 66 36928k) 

204 Goodsell, S F 1968 Potassium in Mature Kernels of 
Normal and Opaque 2 Maize Crop Sci 8(3) 281.82 (Eng) 
(Pioneer Hi Bred Corn Co , Johnston, Iowa) 

In 63 paired comparisons, among progenies ofZea mays L, 
opaque 2 kernels averaged 41% higher concentration and 27% 
more total K than translucent kernels from selfed or 
sib pollinated ears borne on F, plants of inbred X opaque 2 
parents Progenies a, eraging I 0% protein were 0 37% and 
0 52% K for translucent and opaque 2 kernels, respectively 
Progenies averaging 15 5% protein were 0 38% and 0 53% K 
for translucent and opaque 2 kernels, respectively The 
concentration of K was significantly higher for tile opaque 2 
kernels from 38 samples of 16 inbred X opaque 2 crosses and 
25 samples of Illinois High Protein X opaque 2 crosses Data 
indicate that the high K concentration in opaque 2 kernels 
may be controlled by the same gene system responsibile for 
the opaque 2 character (FA 1 1361) 

205 Guzman, V L , Burdine, H W , Forsee, W T, Jr ,Harris, 
E D, Jr , Orsenigo, J R , Showalter, R K , Weldburg, C, 
Winchester, J A, Wolf, E A 1967 Sweet Corn Production on 
the Organic and Sandy Soils ofSouth Florida Bull Fla Agr 
Exp Sta 714 12 13 (Eng) (Everglades Sta, Belle Glade, 
Florida) 

Includes a short discussion of soil, moisture, and nutritional 
requirements On sandy soils a minimum of 160 lb N, 100 lb 
P2 05 , and 120 lb K2 0/acre is required for optimum yields of 
high-quality ears On organic soils N is unnecessary except 
under prolonged cold and rainy conditions, but trace elements 
,are required (SF 31 2115) 

206 Hammond, L C, Robertson, W K 1966 Effect of 
Fertilizer Placement on P and K Uptake by Corn Proc Soil 
Crop Sci Soc Fla 25 226 31 (Eng) (Florida Agr Exp Sta, 
Gainesville) 

The results of studies on the uptake of P and K by maize 
from locahed and broadcast applications of fertilizer on fine 
sand generally agreed with the theoretical considerations 
proposed by De Wit The fairly high uptake of P and K from 
this soil suggested that broadcast application would be better 
than localized placement (SF 30 2052) 

207 Hassan, N , Olson, R A 1966 Influence of Applied 
Sulfur on A vailability ofSoil Nutrients for Corn ("Zea mays") 
nutrition Proc Soil ScLi Soc Amer 30(2)284.86 (Eng) 
(Univ Nebraska, Lincoln) 
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Influence of applied S on soil properties and nutrient 
uptake was studied on three soils ranging from acid to 
calcareous with growth of corn in the greenhouse The heaviest 
rate of 5,000 ppm S produced toxic effects on the acid and 
neutral sods, a consequence of sharp pH reduction and 
excessive S and Mn uptake Otherwise, S treatm.nt had 
beneficial effects on P nutrition on neutral and calkareous 
soils, Sand Mn nutrition (up to a modest rate of S)on all soils, 
Zn in early nutrition on all soils with slight benefit carrying 
over to late harvest only on calcareous soil, Fe nutrition on 
calcareous soil, and Cu nutrition until early harvest with all 
soils and through late harvest with neutral and calcareous soils 
With a low rate of 50 ppm S, mixing was more efficacious than 
banding on all soils (CA 65 7955b) 

208 Hassan, N A K,Drew, J V,Knudsen, D,Olson, R A 
1970 Influence of Soil Salinity on ProductionofDry Matter 
and Uptake and Distributionof Nutrientsin Barley and Corn 
1I Corn ("Zea mays") Agron J 62(1) 46.8 (Eng) (Dep 
Agron, Univ Nebraska, Lincoln) 

The production of dry matter and uptake of nutrients by 
corn from soil adjusted to different levels of salinity with a 
mixture of salts were evaluated and compared with results 
obtained with barley (Hordeum vulgare) Soil salinity levels 
ranging from electrical conductivity (EC) values of 0 16 
millimhos/cm of th. soil solution at field capacity were 
induced following germination of the plants by addition of a 
solution containing 1 part Na2SO4, 1 part MgSO 4, and I part 
CaC12 During the growth period of 93 days, increasing soil 
salinity increased sulfate S and Cl in the saturation extract and 
lowered soil pH Exchangeable Na, Mg, and Ca increased 
markedly, wlule exchangeable Kand available P increased only 
slightly Increasing salinity had little or no effect on 
acid-extractable Zn, Fe, Cu, and Mn Production of dry matter 
by the leaves, stems, and tassels of corn decreased significantly 
with increasing salinity In the Lase of the leaves and stems of 
corn, coefficients of correlation indicate significant negative 
relations between soil salinity and uptake of P,K, Ca, C'u, Fe, 
and Mn, and a positive elation between soil sahnity and 
uptake of Na In the case of the corn tassels, significant 
negative relations exist between salinity and uptake of Ca, Fe, 
and Mn (CA 72 78029x) 

209 Hayes, D D , Douglas, A G , Beaty, E R 1967 
Influence ofFertilityand Plant Populationon Yield of Corn in 
Northwest Georgia Ga Agr Res 8(4) 11 12 (Eng)(Georgia 
Brch Agr Exp Sta, Calhoun) 

In tials in 1965, yields of maize cv Pioneer 309B with N 
applied at 100, 200, and 400 lb/acre and chicken litter and 
cow manure at 4 tons dry matter/acre ranged from 167 to 176 
bu/acre compared with 155 bu/acre with no N In 1966 the 
highest yields were obtained from maize sown 12 in apart in 
rows20in apart (FCA21 110) 

210 Hemken, R W, Vandersall, J H, Clark, N A 1969 The 
Effect of Nitrogen Fertilization on the Yield and Feeding 
Value of Corn Silage Bull Md Agr Exp Sta A 158 7 pp 
(Eng) (Md Agr Exp Sta ) 

ApphLation of 225 kg/ha N on a moderate to severely 
eroded loam soil increased the dry matter and protein yields of 
maize and increased the NO3 level in the forage The latter 

decreased after ensiling and had no detrimental effect on the 
performance of lactating dairy cows (SF33 4066) 

211 Herron, G M 1969 Corn Yields, NitrogenContent and 
Residual Mineral Nitrogen inSoil as Affected by Irrigationand 
Applied Nitrogen Diss Abstr 29(12) 4478B (Eng) (Univ 
Nebraska, Lincoln) 

In field trials in Nebraska in 1964 66 studies were made of 
the accumulation, movement, and utili7ation of N in maize 
grown with optimum production methods and yielding up to 
180 bu grain/acre (FCA 23 230) 

212 Hough, H , Painter, L I , Singleton, P , Seamands, W, 
Partridge, J , Moine, C, Robbins, G 1966 Summary of 1965 
FertilizerStudies in Wyoming Wyo Univ Agr Exp Sta Bull 
454 18pp (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 20791 a) 

213 Hunter, A S, Rosenau, W A 1966 Effects of Urea, 
Biuret, and Ammonia on Germination and Early Growth of 
Corn ("Zea mnays") Proc Soil Sci Soc Amer 30(1) 77-81 
(Eng) (Pennsylvania State Univ ,University Park) 

The effects of N fertilizers on the germination and early 
growth of corn were studied in soil sand solution culture, and 
closed laboratory systems In field trials, when more than 10% 
of 15 lb urea/acre (38 in rows) was substituted by biuret N, 
seedlings were stunted, injury symptoms occurred, and many 
plants died At lower pe.centages of biuru, some plants 
survived and outgrew the injury In sand cultures, biuret in 
urea depressed growth and produced the same injury 
symptoms, i e , older leaves failed to unroll at the tips and 
younger ones broke out through the encased older ones to 
produce a bent over plant Seeds soaked for 12 hours in 
solutions of urea or (NH4)2 SO4 (250 1,000 ppm) germinated 
and the plants grew normally Soaking in NH4OH prevented 
germination of many seeds, but those that germinated 
produced normal plants Seeds 4oaked in biuret solutions, 
except at lugh concentrations, germinated, but manj died or 
were deformed In closed systems, urea urease, urea soil, or 
NH4CINaOH mixtures out of contact with seeds, released 
sufficient NH3 in the atmosphere to inhibit gernination and 
affect seedling growth The same occurred in oils containing 
NH4+ to the extent of 32% or more of saturation 
Substitution of cyanuric acid for 10% of the urea in the field 
had no injurious effects Biuret did not reduie [ernination, 
but affected later development, NH3 or NH4 , however, 
reduced germination but had little effect on growth (CA 
65 2955h) 

214 Hutton, C E, Fiskell, J G A 1965 Soil Acidity 
FactorsAffecting Corn Production tn West Florida Proc Soil 
Crop Sci Soc Fla 25 36-46 (Eng) (West Fla Exp Sta, Jay) 

In a 4 year trial involving application of 0 3 Lms/acre of 
limestone and heavy annual dressings of NPK to a fine sandy 
loam, maize yields were inversely related to both the level of 
Al extractable from the soil with CH3COONH 4 and the Al 
concentration in the leaf these relationships occurred at all 
levels of liming and were attributed to soil acidity induced by 
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fertilizers and to ion absorption from below the limed soil 
Results of another experiment indicated that acidity factors 
limiting root growth were also responsible for the reduced 
efficiency of liming and fertilizing (SF 30 766) 

215 Isensee, A R , Berger, K C , Struckmeyer, B E 1966 
Anatonncaland Growth Responses of Primary Corn Roots to 
Several Fertilizers Agron J 58(1) 94 7 (Eng) (Dep Soil Sci 
Hort , Univ ,Wisconsin)

Maize seeds were sown in trays of soil I or 2 in above 
bands of ammonium nitrate, treble superphosphate and 
muriate of potash, alone and in all combinations at the rate of 
30 lb N, P, and K/acre Contact with fertilizers caused 
deformity of primary roots and reduced their length by >50% 
compared with controls Root length and percentage
deformity (not defined) were inversely related Root length
reductions were greatest with N alone, and least with P and K 
alone All treatments caused root tip swelling The P treatment 
caused extensive breakdown of cells and necrosis of the 
meristematic rcgion (FCA 20 165) 

216 Isensee, A R 1968 Influence of Banded Fertilizerson 
the Chemical nvironment Surround,,rg the Band and Uptake
of Phosohorus by Com Diss Abstr 9B(l)J4 15, University
Microfilms, Ann Arbor, Michigan, Order No 68 7106 (Eng)
(Univ Wisconsin) 

In laboratory studies, treatments containing urea,
(NH 4 )2HP0 4 or NH 4 NO 3 caused most change in pH, which 
affected the nitrification rate of NH 4 and so controlled the"tsolution concentrations of NH 4 , NO 2 ", and NO 3 Combining 
super with urea (or urea + KCI) lowered the pH, and gave
markedly lower NO 2 concentrations than occurred with urea 
alone Cal14 (PO 4 )2 produced the lowest soil and soil solution 
pH values initially, but due to low solubility did not producelarge pH changes with time The solution concentration of Ca 
and Mg increased with decreasing pH in treatments containing 
urea of (NH4 )2 HP0 4 Most treatments increased the solution 
concentrations of Ca, Mg, and K, particularly these containing
NH4 NO 3 and/or KCI Displacement from the exchange
complex generally acounted for only 40% 60% of the increase 
in the solution concentrations of Ca and Mg The solution and 
exchangeable concentrations of Ca and Mg were reduced to 
levels less than in the control near the treatments containing
(NH 4 ) 2 HPO4 -ighest P concentrations were associated with 
the (NH 4)21IPO4 and super treatnvents Combining KCI with 
super or (NH4) 211P0 4 and urea with super drastically reduced 
P concentrations in the soil solution The uptake of 3 2P by
maize seedlings from banded fertilizer decreased markedly
when NH4 NO3 and/or KCI were combined with super or when 
KCI was combined with (NH4 )2 HPO 4 Combining urea with 

32super markedly reduced p uptake (SF 32 2993) 

217 Jackson, T L, Westermann, D T, Moore, D P 1966 
Effet of Chloride and I tine on the Manganese Uptake by
Bush Beans and Sweet ProcCorn Soil SLi Soc Amer 
30(1) 70 3 (Eng) (Oregon Agr Exp Sta , Corvallis) 

Soils, naturally acid (pH 4 7 5 3), low in P and K,
waterlogged from mid fall to mid spring, and containing Mn 
concretions, were treated with lime and fertilhier under field 
and greenhouse conditions All plants showed extreme
chlorosis shortly after seedling emergence The Mn content of 

the trifoliate bean leaves was high enough to explain the 
toxicity symptoms Without lime, all applications of KCI 
resulted in Mn levels >1,000 opm Increasing levels of Cl 
increased the level of Mn in all cases With added lime and 
without added CI , the Mn was below toxic levels Lime always
reduced the Mn content The application of KCI increased the 
Mn in sweet corn, K2 SO 4 and K2CO 3 had no effect (CA 
65 2955g) 

218 Jackson, T L ,Hay, J ,Moore, D P 1967 The Effect of 
Zn on Yield and Chemical Composition of Sweet Corn in the 
lillamette Valley Proc Amer Soc Hort Sci 91 462 71 
(Eng) (Oregon Agr Exp Sta , Corvallis) 

Applying Zn increased yield of ears and Zn content of 
plants growing in a deep well drained soil of pH 4 9 5 9 and Zn 
content 1 3 1 9 ppm An abnormally high level of Fe occurred 
only in plants deficient in Zn A reduction in plant Fe was 
always associated with the growth response to applied Zn 
When other factors such as soil acidity or P were limiting
growth, plant Fe content was not usually high and was little 
affected by increasing Zn supply When P needs were met, Zn
deficiency became dominant and was associated with high
levels of Fe There was no tendency for P to increase Fe 
contcnt except where Zn deficiency was created or 
accentuated Lime increased Fe content in Zn deficient plants
but decreased it when Zn had been applied The increase in Fe 
associated with applying lime to plots not given Zn, was 
accompanied by some increase in yield (SF 31 2118) 

219 Jones, J B, Jr 1969 Effect of Oil Coating a Fertilizer 
on Yield and the Uptake ofManganeseand Zinc by Corn and 
Soybeans Agron J 61(3) 476 77 (Eng) (Umv Georgia, 
Athens) 

The use of oil to adhere MnO and ZnO to a granular8 32-16 fertilizer applied to corn and soybeans on a 
moderately fertile silt loam and a fertile silty clay loam had no
 
significant effect on the uptake of Mn and Zn by the plants
 
(CA 71 12144d)
 

220 Jones, J B, Jr 1966 Izffects of Boron, Copper, and 
Zinc on Leaf Composition and Yields ofCorn Ohio Agr Exp
Sta , Res Circ 149 18 pp (Eng) (Ohio Agr Res & Develop 
Center, Wooster) 

Experiments conducted to study the effects of B, Cu, and 
Zn fertilizers on corn plants showed no significant crop 
response to tiiese trace nutrients While Cu treatment did not 
increase the Cu content of the corn leaves, the contents of B 
and Zn of the plants and leaves increased by application of 
these elements Use of large quantity of B (0 5-0 75 lb/acre) 
significantly reduced the corn yields (CA 67 729060 

221 Jones, J B, Jr 1965 Molybdenum Content of Corni
Plants Exhibiting Varying Degrees of Potasvium Deficiency
Science 148(3666) 94 (Eng) (Ohio Agr Exp Sta , Wooster)

Leaves from corn plants exhibiting symptoms of K 
deficiency contain considerable concentrations of Mo 
Applications of K fertilizer corrected the deficiency, and a 
significant reduction in the Mo content of the leaves occurred 
(CA 62 16632g) 

222 Kamprath, E J 1967 Residual Effect of Large 
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Applications ofPhosphoruson High PhosphorusFixing Soils 
Agron J 59 25 7 (Eng) (North Carolina Agr Exp Sta, 
Raleigh) 

Large initial applications of P to high P fixing soils had a 
marked residual effect on maize yields 7 to 9 years after 
application Even when P was added in the row, maize yields 
were 50% higher where high rates had been applied 9 years 
before No further increase in maize yields was obtained when 
available soil P (0 05 n HCI + 0 025 n H 2SO4 extractant) was 
>8 ppm (SF 30 2909) 

223 Keeney, D R, Baumgdrdt, B R, Stangel, P J , 
Beestman, G B , Stauffacher, R H 1967 Effect of Soil 
Fertilityon the Quality ofCrops Grownfor Silage Part I The 
Effect of Nitrogen, Phosphorus, and Potassium on the 
Nitrogenous Fractions of Corn and on the Quality of the 
Resultant Corn Silage Res Rep Agr Exp Sta , Univ Wisc 
29 8pp (Eng) 

Maize was harvested at the early dent stage and ensiled 
under laboratory conditions Determinations of various forms 
of N, carotene, lactic acid, volatile fatty aLids, fiber, and lignin 
showed that highest quality silage was obtained using a 
balanced fertilizer (FCA 21 726) 

224 Keeney, D R , Baumgardt, B R , Stangel, P J , 
Beestman, G B , Stauffadler, R H 1967 Effect of Sod 
Fertilityon the Quality of Crops Grown for Si/age Part2 The 
Effect of Potassium, Variety, and Stage of Maturity on the 
Carbohydrateand Nitrogenous Fractionsof Cor and on the 
Quality of theResultant Corn Silage Res Rep Agr Exp Sta , 
Univ Wisc 29 11 pp (Eng) 

Five varieties were harvested at the silk, early dent and late 
dent stages of maturity K fertilizing increased dry matter 

production and fermentable carbohydrate NO3 N decreased 
with increasing maturity and was greater with than without K 
fertilizer Varietal differences in dry matter, carbohydrate, and 
protein production existed Maximum silage yields were 
obtained by harvesting at the late dent stage (FCA 21 727) 

225 Lal, R 1969 Drainage and Nutrient Effects on Corn 
Grown in Lysimeters Diss Abstr 30B 27 (Eng) (Ohio 
State Umv) 

The effects of various water table depths, intermittent 
flooding and different levels of N and micronutrients (Zn and 
Cu) treatments on corn (Zea mays) growth, yield and nutrient 
uptake were evaluated for a Miami silt loam soil contained in 
lysimeters of 20 gal capacity Constant water table depths 
were 6 and 12 in as compared with no water tablk The 
treatments involving intermittent flooding were comprised of a 
48 and 96 hour period of weekly inundation for three 
consecutive weeks The N applications were made at the rate 
of 100 and 300 lb of N/15,000 plants Zn and Cu were each 
applied at the rate of 8 lb/15,000 plants as compared to a 
check treatment involving no application of either Zn or Cu 
The concentration of exchangeable Na+, Ca++ and Mg++ in 
soil was increased by lugh water table level treatments, 
whereas the concentration of available Zn and P were 
decreased All the drainage and nutrient treatments had a 
significant effect on corn grain yield There ,vas no interaction 
involved among the variables in regard to their effect on corn 
grain yield The yields were in the order of 67, 83, and 100, 

respectively, for 6 in, 12 In , and no water table, and 62, 62, 
and 100, respectively, for 48 hour, 96 hour periods of 
flooding/week and no flooding The order was 67 and 100 for 
the lower and upper level of N, and 83 and 100 for lower and 
upper levels of micronutrients, respectively 

226 Larssen, E R 1966 lEffect of Nitrogen Fertilizationon 
Yield and Chemical Composition of Corn and Certain Grass 
Species Diss Abstr 26 6282B (Eng) (Univ ConneLtIcut, 
1965) 

Yields of silage maize were maximal at 150 350 lb/acre of 

N and declined at rates of 450 550 lb Above 250 lb/acre of N, 
the additional gain in protein concentration was relatively 
small and tissue NO 3 approached a level toxiL to animals Fat, 
fiber, and N free extractives were not appreciably influenced, 
total ash, Ca and P were not significantly affected, K was 
increased and Mg was decreased by N fertilzng Fiber and Mg 
increased but P decreased with increased plant population (SF 
30 2223) 

227 Lavy, T L, Eastin, J D 1969 Effect of Depth and 
Plant Age on 32Phosphons Uptake by Crn and Sorghum 
Agron J 61 677-80 (Eng) (U S Dep Agr, Lincoln, 
Nebraska) 

When maize (Zea inays L variety "Nebraska 202") and 
sorghum (Sorghum bwolor(L) Moench, variety "Nebraska 
505") plants were 23, 39, and 59 days old, carrier free 
H3 

3 2 P04 was injected at depths of 15, 30, and 61 cm into the 
soil (Sharpsburg silty clay loam) At the 23 day age, most 32p 
was taken up by roots in the upper 15 cm, when the plants 
were 59 days old, sorghum took up more 3 2p than maize 
Maize roots penetrated to 61 cm earlier than sorghum roots 
Depth of injection or plant age had little effeLt on 32p 

contributed by roots at varying distances from the source 
Both maize and sorghum had root systems that penetrated to a 
depth of 152 cm and extended laterally to a distance of 238 
cm (SF 33 1521) 

228 Long, D C 1968 Adsorption of 32p by a Selected Soil 

Aggregate Size Range from Several Eastern and Central 
Nebraska Soilsas Influenced by Croppingto Cori Diss Abstr 

28B(7) 2687 (Eng) (Univ Nebraska) 
A procedure has been developed using 3 2p to determine the 

method by which plants obtain P from soil aggregates IIn 
3 2theory, plants may remove p from the soil by three 

processes mass flow, root interception (root contat), and 
diffusion About 15 soil aggregates (9 52-4 76 mm diameter) 
were embedded at random in sIiLa sand in cyhindriLal quart 
containers Corn seeds were planted in one half of these 
containers The plants were allowed to grow for 2 weeks after 
emergence Durin the growing period the plants were watered 
with a nutrient solution containing all the primary and 
secondary nutrients except P Any P used by the plants had to 
be obtained from the soil aggregates Under the conditions of 
this experiment little removal of 3 1P by mass flow was 
possible since the aggregates were embLdded in sand However, 
removal of 3 ip by root interception and diffusion was 
possible After the growing period the aggregates from each 
container were removed from the sand and were placed in a 
flask containing water 32p was added to the flasks and the 
amount of 3 2P absorbed by the soil at various times was 
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measured By plotting the amount of 3 2p absorbed by the 
groups of aggregates compared to time, experimental curves 
were obtained to compare with theoretical curves 31p was 
removed from the exterior of aggregates primarily by 
root interception and from the interior of aggregates primarily 
by diffusion (FA 1 895) 

229 Long, 0 H , Odom, J A, Safley, L M 1964 
Phosphorus and Potassium Fertilization in Crop Rotations 
Bull Tenn Agr Exp Sta 376 26 pp (Eng) 

In 3 year rotations of maize, wheat and red dlover on three 
major soil series for periods of 10 13 years, yields were 
increased significantly by P Fused tricalkium phosphate 
compared favorably with concentrated super P04 , but rock P 
was greatly inferior During 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 P2Os 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 hittle effect on yields, but on a second silt loam 
maize and wheat responded to up to 90 lb/acre K20 (SF 
30 2126) 

230 Lunt, 0 R 1968 Modified Sulphur Coated Granular 
Urea for Controlled Nutrient Rekc,.-e Trans 9th Int C-ng 
Soil Sci 3 377.83 (Eng ) (Univ California, Los Angeles) 

Field trials were done with urea coated with S and a 
plasticizing agent and sealed with soft wax Yields and 
Nrecovery from maize were as good from a single application 
of coated fertilizer as from three applications of regular urea in 
a sandy loam and a loam soil when irrigation was carefully 
controlled to avoid large leaching losses Under conditions of 
high leaching or single applications of urea, yield and N 
recovery from comparable applications of coated urea were 
superior (SF 32 1363) 

231 Lutrick, M C 1964 PlantingDate,PlantPopulationand 
Nitrogen Fertilizationof Field Corn in Western Florida Proc 
Soil Crop Sci Soc Fla 24 231 37 (Eng) (W Florida Exp 
Sta ,Jay) 

Plots of maize cv Dixie 18 and Coker 67, sown on five 
different dates at 2 week intervals from March 1 to May 1, 
were given 28 lb N/acre at sowing, plus 200 or 400 lb 
NH4NO3/acre as a side dressing The N treatments were 
subdivided into five plant populations, from 5,000 to 15,000 
plants/acre Tasseling took place during 4 weeks in June July
Optimum sowing dates for high yields were later for low than 
for high plant populations Sowing on April 15 and May I gave 
the lowest yields while that on March 15 gave the highest 
yields at all populations above 5,003/acre Ear height, and 
hence lodging susceptibility, increased with delayed sowing 
(FCA 20 152) 

232 Maas, E V, Leggett, J E 1968 Uptake ofRubidum 86 
aiid Potasuium by Excised Maize Roots PI Phystol 
43(12) 2054 56 (Eng) (Miner Nutr Lab , Agr Res Serv, 
Beltsville, Maryland) 

The use of "6Rb as a tracer for Kand Rb was evaluated in 
short term uptake studies with excised maize roots The time 
course of uptake for "6Rb labeled K from 0 1 meq KCI/I 
showed that the uptake of 86Rb occurred immediately and 

34 

continued as a nearly linear funcwion of time throughout the 
4 hour experiment The rate of uptake based on species 
activity of the treatmer' solution was -1 p1equivalent/g/hr 
Chemical analysis, however, showed that the Kcontent of the 
tissue, which initially was 25 uequivalent/g fresh weight, was 
less after treatment than before In experiments where a 
constant amount of 86Rb was added to (K + Rb) solutions of 
varying concentration ratios, chemical analysis revealed no 
appreciable uptake of K and, generally, the K Lontent of the 
root tissue decreased In contrast, uptake of Rb was significant 
and was directly proportional to the increasing ambient 
concentration of Rb and the corresponding decrease in K 
concentration The data clearly showed that 86Rb entry does 
not measure net changes in K content for excised maize roots 
Similar discrepancies between K and 86Rb uptake were 
obtained with excised roots of soybeans and pinto beans (CA 
71 827r) 

233 Maftoun, M 1965 Effects of Plant Population aiidRate 
and Placement of Fertilizeron Yield andNutrient Uptake of 
Corn (Maize) on Leon Fine Sand Diss Abstr 26(3) 1256 
(Eng ) (Univ Florida, Gainesville) 

An experiment was conducted to determine the effect of 
fertilizer rate and placement pattern and plant population on 
the yield and nutrient uptake of two corn hybrids grown on 
Leon fine sand with water tables controlled at 18 and 30 in 
depths The treatments consisted of 12 fertility combinations 
using various rates of broadcast and band applied fertilizer 
(15 10 15, N P205 K20), 3 plant populations (19 4, 27 9, 
and 38 7 thousand plants/acre) and 2 hybrids (DeKalb 805 
and Florida 200) In general, yields of grain, forage and total 
dry matter were nearly the ,ame when broadcast fertilizer was 
incorporated to a dpth of 3 in as when incorporated t, 6 in 
No yield differences were observed between loc-1i7ed 
placement of fertilizer patterns of 25% and 50% (band width 
25% and 50% of row width) However, at low rates (100 
lb/acre) broadcasting of fertilizer increased the grain and total 
dry matter yields to a greater extent than band applied
fertilizer At higher rates (2,000 lb/acre), localized placement 
of fertilizer proved to be more effective than broadcast in 
increasing grain yields Dry matter production was nearly the 
same for these two treatments The grain response (yield and 
nutrient content) increased up to medium plant population 
and decreased thereafter, while forage and total dry matter 
responses (yield and nutrient content) increased with plant 
population Early, short stalk hybrid DeKalb 805 was best for 
grain production, while late, long stalk hybrid Florida 200 was 
best for forage production Yield maxima (grain and total dry 
matter) were predicted in the 2,500 and 3,000 lb/acre range of 
fertilizer application 

234 MWimaril, C P, Smith, F W 1966 CoatedFertilizers 11 
The Response of Corn to Coated and UncoatedAmmonium 
NitratePhosphate Fertilizer Philippine Agr 49(9) 73143 
(Eng) (Kansas State Univ , Manhattan) 

The N and P contents of plants grown at equal nutrient 
rates did not vary significantly, but plants receiving coated 
materials generally had the highest uptake of N and P The 
trend in dry matter production was similar to Nand P uptake 
Coated material had no apparent advantage over uncoated 
fertilizer with respect to grain yields The N content of the soil 



after harvest was not affected by coating the fertilizer, but the 
P content was low in comparison with uncoated materials 

235 Martens, D C 1968 Plant Availability of Extractable 
Boron, Copper, and Zinc as Related to Selected Soil 
Properties Soil Set 106 23 28 (Eng) (Virginia Polytechnic 
Inst ,Blacksburg) 

Of the combinations of extractable soil nutrients and soil 
variables evaluated by multiple correlation analyses in 
greenhouse experiments with samples from Ap horizons of 16 
series, B uptake by maize was best predicted by the 
concentration of water soluble B in the soil and soil pH, Cu 
uptake by N HCI extractable Cu and organic matter and Zn 
uptake by 2N MgCl 2-extractable Zn B and Cu bound by the 
soil organic fraction were predominant sources of the 
water soluble B and HCI soluble Cu respectively (FCA 
22 4297) 

236 Martens, J W, Amy, D C 1967 Nitrogen and Sugar 
Levels of Pith Tissue in Corn as hifluenced by PlantAge and 
by Potassium and Chloride Ion Fertilization Agron J 
59 332 34 (Eng ) (Univ Wisconsin, Madison) 

Organic N and sugar levels in the second internode pith 
tissue of three maize lines under three fertilizer treatments on 
a silt loam soil were determined for a period of 9 weeks, 
beginning shortly before silking N levels were highest at II 
weeks after planting, or about silking time, and then declined 
Total and reducing sugars in the pith tissue increased up to 
13 15 weeks and then declined Application of 168 kg/ha (150 
lb/acre) K as KCI significantly increased organic N levels in 
two of three lines Reducing sugars were sharply decreased by 
the KCI treatment Application of 157 kg/ha (140 lb/acre) Cl 
as NH 4 CI significantly decreased reducing sugar levels in one 
line and, in general, had effects similar to, but smaller than, 
KCI treatment (SF 30 4570) 

237 Massey, 1-1F , Loeffel, F A 1967 Factorsin Iterstramn 
Variation in Zinc Content of Maize Kernels Agron J 
59 214 17 (Eng) (Umv Kentucky Agr Exp Sta , Lexington) 

In 31 inbred lines varying widely in level of kernel Zn, the 
germ (plus embryo), pericarp and endosperm contained 
averages of 138, 46, and 9 9 ppm Zn respectively, actual Zn 
content in these components varied considerably between 
inbreds In the greenhouse Zn concentration of kernels was 
not correlated with Zn uptake by plants in Zn deficient or 
Zn-fertilized soils In the field, however, vianaion between 
inbred lines in kernel Zn was related to general level of Zn in 
the plant though this factor was much modified by the extent 
to which the inbred could transfer Zn from stalk and leaves to 
the ear (SF 30 4571) 

238 Mikulcik, J D 1965 Results of Different Chemical 
Methods of Testing Soils for Phosphorus as Indicative of 
Growth and Yield Responses of Corn to Banded Phosphorus 
Diss Abstr 25(10)5479 (Eng.) (Univ Missouri, Columbia, 1964) 

A study was undertaken in 1960 to determine whether or 
not growth and yield responses to banded P by corn on soils 
which were quite rlcl in P could be predicted from the results 
of four different methods of testing soils for P Several soils 
throughout Missouri, predominately alluvial soils from along 
the Missouri and Mississippi Rivers, were selected for this 

study Rates of 0, 20, 40, and 80 lb of P20s/acre as 
ammonium phosphate were applied to corn as a banued 
treatment on these soils All of the soils were tested for P by 
the Bray I and 'ray 2 methods, the NaHCO 3 extractable 
method, and the CaC12 equilibration method In nearly all 
cases, corn responded to tile banded P treatments in terms of 
accelerated growth The heights of the corn plants tended to 
increase with each increment of P Plants which had received 
80 lb of P2 0S tended to be the tallest and those that did not 
receive banded P tended to be the shortest during the first few 
weeks of growth The results revealed increased yields as a 
consequence of treatment on soils very well supplied with P 
In some instances yields were depressed by the addition of P 
Subsequent experiments were carried cut to investigate tile 
possible reasons for the depressing effect on yields of added P 
It was found that a lack of B and Zn might have been 
responsible for this depressing effect (CA 63 4898d) 

239 Miller, S F , Boersma, L L 1966 Lcononlic Analysis of 
Water Nitrogen, and Seeding Rate Relationships in Corn 
Productionon Woodbuni Soils Tech Bull Ore Agr Lxp Sta 
98 40 pp (Eng) 
q Woodburn soils are moderately acid, welldrained 
medium textured soils possessing a fragipan at 30 50 in below 
the surface The economi1, feasibility of irrigating maii/e in 
these soils is discussed Factorial trials involved no irrig ition or 
irrigation at three different levels (at moisture stresses of 6, 
i 5, and 08 bars at 12 in depth), N application at 60 180 
lb/acre, and stand densities of 15,000 25 000 plants/acre, 
calculated optimum inputs were 95 0 136 I lb/acre N and 
13 75 17 64 acre in water (FCA 22 4492) 

240 Mortvedt, J J , Giordano, P M 1969 Aviadabditv to 
Corni of Zinc Applied with Vanous Alacronulnent Fertilizers 
Soil SLi 108(3) 180 87 (1 ng) (Tennessee Valley Authority, 
Muscle Shoals, Alabama) 

Glasshouse pot experiments were carried out to measure 
the response of maize to Zn applied alone as ZnSO 4 21120 or 
(a) in various Zn sources combined with granular 
macronutrient fertilizers, and (b) as granular ZnSO4 
band applied with granular ma.ronutrient fertilizers Forage 
yields of maize and Zn uptake were highest when finely 
ground ZnSO4 was mixed alone with the soil When applied in 
granular form with macronutrient fertilizers, ZnSO 4 gave 
better response with N and K than with P fertilizer' The 
effectiveness of granular ZnSO 4 was not alfected by band 
appliation with fertilizers (FCA 23 192) 

241 Mortvedt, J J 1968 Crop Response to Applied Zinc in 
Ammoniated Phosphate Fertilizers J Agi Food Chem 
16(2) 24145 (Eng) (Tennessee Valley Authority, Musle 
Shoals, Alabama) 

Various granular anoniated phosphate fertilizers were 
compared as carriers containing 2% Zn as Zn oxide, Zn sulfate, 
or Zn EDTA for corn grown in greenhouse pots Forage yields 
and Zn uptake were very low when the inorganic sources were 
incorporated with ammonated fertilizers, but were 
satisfactory when Zn EDTA was the source of Zn Crop 
response to Zn in these fertilizers increased with a dec.rease in 
Zn concentration in the granule or when finely ground, both 
of which resulted in better distribution of applied Zn in the 
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soil The agronomic effectiveness of Zn sulfate incorporated 
with a NPK fertilizer during the manufacturing process
decreased with increasing degree of ammomation, and was 
related to the level of water soluble Zn in these fertilizers 
These results suggest that the agronomic effectiveness of 
inorganic Zn sources is low when incorporated with 
ammoniated phosphate fertilizers (FA 1 768) 

242 Murdodh, C L , Jackobs, J A , Gerdemann, J W 1967 
Utlizationof PhosphonsSources ofDifferentAvailabthtyby 
Mycorrhizal and Non Alycorrhizal Maize Pi Soil 
27(3) 329 34 (Eng) 

In laboratory experiments Londucted in Illinois (USA) with 
sorghum, inoculation of sterili/id soil with maize roots 
infected with a mycorriial fungus (Endogone sp)
considerably inreascd growth and P uptake between 30 and 
60 days after sowing Maitc seedlings grown in asoil of low P 
status did not respond to infection with an I ndogone species
when a readily available P source, suhl as superphosplate or 
mono Ca phosphate, was applied Ilowever, when maize was 
fertilized with a I.ss readily available P source, such as rock 
phosphae or tn-Ca phosphate, growth (as expressed in dry 
matter yield) and P content of infected plants were much
better than those of non mycorrhiial ones (Trop Abst 
23 906) 

243 Murphy, L S , Webb, B B, Adriano, D C , Ganiron, R 
B 1968 Polyphosphates Versus Orthophosphatesin the Field 
and the Lab Fert Solutions 12(4) 28 31 (Eng) 

Research in Kansas has indlcated that orthophosphate and 
polyphosphate are essentially equal in their ability to supply P 
to plants Banded applications of large amounts of 
polyphosphate should be attempted only when the Zn supply 
of the soil is adequate 

244 Nelson, C I , Mortensen, M A , Early, R E 1967 
NIf4 + Versus NO3 Fertilization of Field Corn and Related 
Studies Bull Wash Agr Exp Sta 685 I1 pp (Eng) 
(Washington State Univ ,Prosser)

Two field trials and one laboratory experiment involved 
banding to 7 in of 160 lb/acre Nas (N1-14)2SO 4, NH4N03, or 
Ca(N0 3)2 (in decreasing order of response) to maite grown on 
non-calcareous virgin soils (pH 7 3) Most N was taken up from 
(NH4)2SO4 , which was slow to nitrify, so that little NO3 N 
moved upwards from it out of the rooting zone Least N was 
taken up from Ca(N0 3)2 (SF 31 2031) 

245 Nunei Lscobar, R 1967 Plant Population Row Width 
and Nitrogen Rate as I actors Influencing Yield I eaf Area 
Nitrogen Uptake and OtherCharactensticsof Corn Diss. Abstr 
28(3) 766B (Eng ) (Univ N Carolina, Raleigh)

Mai/e was grown in rows 21 md 42 in apart at plant 
populations ranging from 14 500 to 40,100 plants/acre and at 
levels of N ranging from 100 to 700 lb/acre Where N was 
adequate, optimum plant population was 26,900 31,500/acre
optimum rate of N was about 150 350 lb/acre In a trial with 
high soil moisturc stress before tassellng, high rates of N 
adversely affected yields by reducing leaf area per plant Grain 
yields were similar at both row widths except at high
soil moisture stress, when maiie yielded better at the close row 
spacing At a given plant population, yield was closely 

Lorrelated with nitrate N or soluble N content of leaves at 
silking (FCA21 1714) 

246 Nunez Escobar, R , Kamprath, E 1969 Relationships
Between N Response, PlantPopulation, and Row Width on 
Growth and Yield of Corn Agron J 61(2) 279-82 (Eng)
(North Carolina State Univ , Raleigh) 

The leaf area ndex increased linearly as the plant
population of corn (Zea mays L) was increased from 34,500 
to 69,000 plants/ha The leaf area/plant, however, decreased as 
the plant population in.reased N rates of 112 280 kg/ha and 
row width had no Lffctt on leaf area/plant nor the leaf area 
index The yield of grain/plant was dependent upon the leaf 
area/plant The efficiency of a given leaf area to produce grain 
was higher as N ratcs increased The yield of grami/ha of the 
long season hybrid was not influenced by row width except
under drought conditions where 53 cm wide rows gave higher
yields than 106 cm wide rows Highest grain yields were 
obtained at 280 kg of N/ha and 51,750 plants/ha Maximum 
yields were obtained with a leaf area index of 3 5 and 
remained constant up to an index of 4 5 with adequate N (FA 
2 887) 

247 Parks, W L, Walker, W M 1969 Effect of Soil 
Potassium, Potassium Fertilizer, and Method of Fertilizer 
Placement Upon Corn Yields Proc Soil Sci Soc Amer 
33(3) 427 29 (Eng) (Univ Tennessee, Knoxville)

A quadratic regression model including selected linear 
interactions was fitted to yields ofcorn (Zea mays) grown on a 
Hartsells loam having varying K soil test levels and Kfertilizer 
applications in the row and broadcast Inclusion of 3 yLars of 
observation in the analysis produced no interaction of year
and the parameters for K soil test level or K fertilizer 
application There were significant single factor and 
interaction effects on corn yields due to soil test Klevels and
K fertilizer applied broadcast or in the row The corn yield
prediction equation illustrates the effect of row or broadcast K 
upon corn yield at different Ksoil test levels 

248 Parr, J F , Papendick, R 1 1966 Agronomic
Lffectiveness of Anhydrous Ammonta-Sulfur Solutions Soil 
Sci 101(4) 33645 (Eng) (Tennessee Valley Authority, 
Muscle Shoals, Alabama) 

Hartsells fine sandy loam was precropped with Sudan grass 
or corn to deplete available S to less than 10 ppm and then 
air dried and limed to pH1 6 5 with CaCO3 MgCO 3 (2 1) P,K, 
and Zn were added to satisfy crop requirements Soil moisture 
was at one third atmosphere Five corn plants were grown for 
6 8 weeks in pots of 3 kg soil and dry weight determined With 
NH 3S, much of the S was deposited in a zone of high NH3
concentration but this did not delay oxidation to SO4 The 
decreasing order of effectiveness when applied to moist soil 
was Na2SO4 (mixed), elemental S (mixed), NH3.S, elemental 
S (placed) for the first .rop and NII 3 S, elemental S (mixed),
Na2SO4 (mixed), elemental S (placed) for the second,
inditating ripid (possibly luxury) absorption of S from 
Na2SO4 and elentntal S (mixed) and slow oxidation of 
NH3-S In the soil NH3-S gives rise to colloidal S, which 
oxidi/es more rapidly than elemental S (placed) Yields with 
NH3-S added to air dried soil were 10% 15% lower than in 
moist soil, but little difference was found between 4-day-old 
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and 6 week-old formulations of anhydrous NH3-S (CA 
65 2955e) 

249 Parr, J F, Papendick, R 1 1966 Greenhouse 
Evaluation of the Agronomic Efficiency of Anhydrous 
Ammonia Agron J 58(2) 215 19 (Eng) (Div Agr 
Development, Tennessee Valley Authority, Muscle Shoals, 
Alabama) 

A similar marked response to anhydrous NH3, (NH4) 2SO4, 
and KNO 3 was found in yields of dry Lorn forage, and after 4 
weeks of incubation prior to planting no significant differences 
among the Nsources were found The significantly lower yield 
from anhydrous NI-I3 injected into the root system and 
applied at the highest rate immediately pnor to planting vas 
not observed at the lower N levels where yields were 
comparable to the other two N sources The lower yield was 
partly the result of NH3 toxicity to roots during the early
period of growth and also possibly to temporary positional 
unavailability of the applied N The yields from anhydrous 
NH3 were significantly lower than those from urea and 
NH4NO3 when applied in split applications Generally, yields 
were slightly higher from (NH4) 2SO4 regardless of incubation 
period, which had little effect on yield The highest recovery 
of N was obtained with anhydrous NH3 applied 4 weeks prior 
to planting N recovery from anhydrous NH3 with no 
incubation prior to planting was significantly higher than from 
KNO 3 and urea but there were no signifiLant differences 
within the other incubation periods The highest recovery of N 
was obtained from NH4NO3 when applied in split application 
Recovery from anhydrous NH3 was significantly lower than 
from NH4NO3 but signifiLantly higher than from urea There 
were no .onsistent trends in N uptake from different N 
sources among inLubation periods although recovery of Nwas 
higher in all cases after 4 weeks of incubation Data indicate 
that mudi of the N requirement, especially in the early stages 
of growth, can be fulfilled by direct absorption and utiliztion 
of the NH4+ ion Anhydrous NH3 in lugh concentrations 
results in the solubilization of soil organic matter Root 
damage from anhydrous NH3 and high concentrations of urea 
in the split appl ation consisted of a shortened root, curtailed 
abruptly with a scorched tip but no such damage was evident 
in the NH4NO3 treatm nts When all of the anhydrous NH3 
and urea was applied pnor to planting no visible root damage 
was detected Small decreases in yield can be expected when 
high levels of anhydrous NH3 are applied to these soils in the 
air-dry rather than moist condition Yield decreases from 
injection of anhydrous NH3 into air-dry soil did not always 
correspond to lower perLentage recoveries of applied N (CA 
65 4592h) 

250 Paterson, J W 1965 The Effect of Aluminum on the 
Absorption and Translocationof Calcim and otherElements 
in Young Coni Diss Abstr 25(11) 614243 (Eng) 
(Pennsylvania State Univ ,University Park) 

The primary purpose of these investigations was to 
detertrmine the effects of Al on the ibsorption and 
translocation of Ca in young corn The area o" corn most 
affected by Al in relation to Ca nutrition of the plant was the 
root (CA 63 7352g) 

21q1 Peaslee, D E , Moss, D N 1966 Photosynthesis i K 

and MgDeficient Maize "Zea mays" Leaves Proc Soil Set 
Soc Amer 30(2) 220 23 (Eng) (Connecticut Agr Exp Sta,
New Haven) 

Rates of photosynthesis in maize leaves were closely related 
to K or Mg concentrations in the leaf tissue The critical 
concentrations were -2 mg/g for K and 200, ,gfor Mg on a 
fresh weight basis Normal appearing leaves of K stressed 
plants had sharply diminished photosynthesis rates, whereas 
Mg deficiency affected photosynthesis rates only after the 
appearance of chlorosis Appareitly Mg deficien.y exerted an 
influence through chlorophyll deterioration, while K 
deficiency decreased stomatal apertures Application of the 
deficient nutrient caused marked recovery within 24 hours of 
K-deficlent leaves but not of Mg-deficient leaves (CA 
65 7634a) 

252 Peck, T R, Walker, W M, Boone, L V 1969 
Relationship Between Corti ("Zea mays" L ) Yield and Leaf 
Levels of Ten Elements Agron J 61(2) 299 301 (Eng) 
(Illinois Agr Exp Sta , Urbana) 

Corn (Zea mays L) yields were obtained at four locations 
from experimental plots receiving varying dates and 
combinations of N, P, and K A quadratic polynomial was used 
to measure the relationship between leaf levels of N, P,and K, 
and corn yield This function had an R2 of 0 45 A second 
quadratic polynomial using leaf (sixth leaf) levels of 10 
nutrients, N, P, K, Ca, Mg, B,Cu, Fe, Mn, and Zn was fitted to 
yield, and resulted in an equation with an R2 of 0 81 From a 
potential of 65 linear and second order terms, 37 were fitted 
using a stepwise regression analysis procedure The additional 
variation explained by the sCeond regression model was 
statistiLally significant Regression analysis of corn yields with 
leaf levels of 10 elements as independent variables revealed 
several signifi(.ant miin effects and inttraLtions The 
significant effe.t of numerous interadtions indiLates that the 
critical level of any partL flar nutrient varies with leaf levels of 
other nutrients The significant effect of leaf levels of 
micronutrients upon corn yields indicates some merit in 
mILronutrient researdl even though visual deficiency 
symptoms are not apparent (FA 2 912) 

253 Perdomo, J T , Shirley, R L , Robertson, W K 1966 
Interaction of Sulphur and Selenium i I eon Fine Sand as 
Indicated by Forage Yields and Selenium Uptake Proc Soil 
Crop Sci Soc Fla 26 131 35 (Eng) (Univ Florida, 
Gainesville) 

White clover (Trifolium repens), grown on Leon fine sand 
without the addition of Se contained i 6 ppm Se Appl.ation 
of 25 ppm Se was toxic to dover and decreasingly toxic to 
nullet and maize, uptake of Se by these Lrops varied with 
species Applications of S up to 100 ppm depressed Se uptake, 
200 ppm S depressed yield and increased Se Lontent of the 
forage (SF31 1282) 

254 Peterson, J R , MacGregor, J M 1966 Boron 
Fertilizationof Corn in Minnesota Agron J 58(2) 14142 
(Eng) (Umv Minnesota, St Paul) 

No B deficienLy symptoms were observed during either 
growing season on any field at any growth stage, either on the 
t.orn foliage or on the ears, and corn yield of the ears was little 
affected by any treatment B concentration in corn leaves on 
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untreated soil was related to soluble soil B Row application 
resulted in the highest leaf B concentration, followed by foliar 
sprays and broadcast application Upper corn leaves sampled in 
mid August were highest in B but showed a marked decrease a 
month later The middle and lower plant leaves contained 
considerably less B at the August sampling (CA 65 45990 

255 Powell, R D , Webb, J R 1969 ShootingforMaximum 
Yields How Much Fertilizer Can Corn Take? Crop Soils 
71(6) 14 15 (Eng) 

Overall, tests showed there was no advantage in continuous 
use of lugh rates of fertiliiers above 200 75 150 for producing 
maximum Lorn yields in the central Iowa area Continued use 
of high rates of fertilizer may create P ner nutrient problems 
not present with conventional fertilization 

256 Powell, R D 1968 The Yield, Growth and Chemical 
Composition of Corn a. Influencedby lybridsandHigh Rates 
ofNitrogen,Phosphonis and Potassium Fertilizers Diss Abstr 
29B(4) 1238 (Eng ) (Iowa State Univ , Ames) 

A field study was conducted over a 3 year period on two 
sites in Centr ' Iowa to determine the effects of high rates of 
N, P, and K fertili/ers on the growth, chenic'd composition, 
and yield of corn N was applied in 200 lb increnients up to 
1,200 lb/acre as ammonium itrate, P was ,pplied in 75 lb 
increments up to 450 Ib/acie as concentrated superphosphate 
and K was applied in 150 lb increments up to 900 lb/acre as 
potassium chloride Thirty-one combinations of these rates 
were applied annually to the same plots Six hybrids, 
consisting of all possible single crosses at Wf 9, B 14, Oh 43, 
and A 257 inbreds, were grown the first 2 years Only the 
highest yielding hybrids were included in the third year 
Criteria for evaluation of treatment effects were early season 
plant heights, silking dates, leaf weight at silking time, 
chemical composition of leaf and grain samples, and grain 
yields The soil effects were measured in terms of soil pH, 
available P, and exchangeable K Yields responded largely to 
applied N, with apphed P and K having smaller and less 
consistent effects Maximum yields were obtained with the 
first or second increment of appled N, P, and K in all site 
years Hiplhcr fertili/er rates had little additional effect on 
yields the first 2 years but caused some decrease the third 
year The yield level of individual hybrids dii cered 
significantly Hybrids having B 14 as a parent were 
consist ,tly high yielders Most of the increase in leaf N 
content was obtained with the first increment of applied N, 
however, leaf P and K levelb continued to increase with 
increasing rates of applied P and K Nitrate N did not 
accumulate in any significant imount in the leaves N and P 
levels in the grain increased markedly with N and P 
fertilization The p11 of the surface soil decreased 
approximately 0 06 pi units/ 100 lb o applied N Available P 
and ekcliangeable K of the soil increased linearly with 
increased application of these elements Some ,ucrease in P 
and K was also noted at lhe 9 15 in dcoth In general, no 
advantage was evident for ipplying frthi/er rates in excess of 
those required to produLce near maximum yields, while yield 
reductions were observed following the third applcation of 
the higher rates (FA 2 282) 

257 Relin, G W 1969 The Effect of Ammonium and 
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NitrateNltro ,n on Sulfate Uptake by Corn. Diss Abstr 30B 
1456 (Eng) (Univ Minnesota, St Paul) 

Tile effect of ammonium and nitrate ions on sulfate uptake 
by corn at several stages of growth was studied in the field as 
well as in the greenhouse and growth chamber Uptake of 
sulfate was traced with I 5S and, in some experiments, uptake 
of N was followed with I5N When both N and S sources were 
applied as a starter in the field, uptake of sulfate was 
significantly increased when ammonium instead of nitrate was 
used as the N source This effect wa observed in young plants 
up to seven wee'cs old N source, iowever, had no effect on 
the total S, sulfate-S, or total N content of the corn tissue N 
cource also had no effect on corn yield When the N and S 
fertilzers were separated in a split root study, uptake of 
sulfate still was significantly influenced by the N source 
Uptake of sulfate also was influenced by the placement of N 
In very young plants (10 days old), sulfate uptake was 
increased when the S and N sources were mixed vith the soil 
With increase in age there was an increase in sulfate uptake 
when both sources wet,. mixed in the band and a decrease in 
sulfate uptake when the N and S were mixed with the soil 
Sulfate uptake at any stage of growth was reduced when the N 
and S were pliced in separate b inds The effect of N source 
was not as pronounced at high N rates as at low rates in the 
band In general, sulfate uptake was increased when the S 
source was mixed with amionium rather than nitrate N 
Reduced sulfate absorption in the presence of the nitrate ion 
was due to comnetition between these two ions It appeared 
that this competition occurred in the plant rather than in the 
soil Sulfate uptake was significantly correlated with the 
amount of total N as well as the amount of protein N in the 
tissue absorbed from the fertilizer Sulfate uptake thus 
appeared to be related in some way to N metabolism in the 
plant (FA 2 536) 

258 Rehm G W, Caldwell, A C 1970 Effect of the 
Separation of Nitrogen and Sulfur Sources on Sulfur Uptake 
by Corn. Proc Soil Sci Soc Amer 34(5) 769 72 (Eng) 
(Minnesota Agr Exp Sta , Univ Minnesota, St Paul) 

The effect of fertilizer N and S sources on the absorption of 
S by corn (Zea mays) was studied in the greenhouse with the 
use of 35 S When the N and S sources were separated by a 
physical barrier, the NH 4 ion, when compared to the NO3 ion, 
produced a significant increase in the S absorption from the 
fertilizer Tile data indicate that the influence of the N source 
on S absorption is the result of physiological reactions or 
processes within the plant or the root tissue The separation of 
the N and S sources had no significant effect on the total S 
and total N content of the tissue (CA 73 108847c) 

259 Rehm, G W, Caldwell, A C 1970 Sulfur Uptake by 
Con as Influenced by Aminomum andNitrateNitrogen Proc 
Soil Sci Soc Amer 34(2) 327 29 (Eng) (Northeast Sta, 
Univ Nebraska, Concord) 

Tile effect of NH4+ and NO3 on S uptake by corn (Zea 
mays) from a starter fertilizer w-is studied with the use of 15N 
ind 35S When both the N and S were applied as a starter, the 
uptake of ferthier S was significantly increased when NH4 + 
instead of NO 3 was used as the N source The effect was 
observed in young plants through 4 weeks of age More N was 
absorbed by the corn plant when NH 4+ rather than NO3 was 



supplied as the N source The N source, however, had no 
signifiLant effect on the total S, sulfate S, or total N content 
of the tissue and the corn yield (CA 73,3108j) 

260 Robertson, J A, Kang, B T, RamirezPaz, F 
Werkhoven, C H E, Ohlrogge, A J 1966 Principles of 
Nutrient Uptake from FertilizerBands VII 3 2p Uptake by 
Brace Roots ofMaize and Its Distribution within the Leaves 
Agron J 58(3) 293 96 (Eng) (Purdue Univ, Lafayette, 
Indiana) 

The accumulation of 2Pin most leaves was nearly linear 
for 6 weeks after the roots were inserted into the labeled soil 
The amount of fertilizer P absorbed depended on the rate of 
fertilization and the number of brace roots inserted into the 
fertilizer, and the amount of 3 2p varied in different leaves, 
generally in.reasing from the fourth to the ninth leaves and 
decreasing in the tenth and eleventh leaves A relation was 
observed between the 3 2P activity in the bases of the leaves 
and the position of brace roots relative to the leaves There 
were marked differences of P between and within leaves from 
the same plant and esF.cially from different plants The 
sheaths were consistently lower in P than the tip and basal 
portions of the same leaf There was a strong trend for all 
leaves on one side of the plant to have a higher percentage of P 
than the leaves on the other side When the brace roots were in 
the vertical plane of the leaves, the leave directly above the 
roots had the higher activity in their tip portion while the 
opposite leaves had the higher a(ivity in their basal portions 
When the brace root was approximately perpendicular to the 
vertical plane of the leaves, the even numbf red leaves had the 
higher activity in the tip portions while the odd numbered 
leaves had ti e higher activity in the basal portions The 
aitivity for a given location on the leaf varied considerably 
from one time to the next Over some time intervals there was 
a tendency for most locations on the leaf to show either an 
increase or a decrease Over other intervals, there were 
increases in as many locations as there were decreases There 
was a lack of significant uptake of 3 2 p in the post tasseling 
period from bands applied at planting time The unique 
distribution of 32p in the leaves is explainable by the 
vascularization of the maize The distribution of activity 
within the leaf depends on the leaf venation (CA 65 4594a) 

261 Robertson, W K, Thompson, L G, Hammond, L C 
1968 Yield andNutrient Removal by Corn ("Zea mays"L ) 
for Grain as hifluenced by Fertiltzer,Plant Population, and 
Hybrid Proc Soil Sci Soc Amer 32(2) 245.49 (Eng ) (Univ 
Florida, Gainesville) 

The fertilizer requirements of corn (Zea mays L) on a fine 
sand wvith a constant water table depended on the season In 
one year of three, yields increased to the highest rate of NPK 
(664 196 556 kg/ha), however, on the average, requirements 
were half these quantities For well fertilzed corn, the ear 
yield constituted one half the weight of the above ground 
plant At the highest yield the N, P, and K concentrations in 
the ear were I 50%, 0 22%, and 0 32%, respec.tively The 
uptake in the fodder of N, P, and K aver iged 0 0227, 0 0050, 
and 00185 kg, respectively, per kg of ear corn produced 
(approximately 1 58, 0 35, and 130 lb in the fodder per 
bushel of grain produced) Of this, 67%, 51%, and 20%, 
respectively, were ,n the ear Ear corn yields were not 

consistently affe.ted by plant density (47,840, 68,890, and 
95,680 plants/ha) Number of ears increased with stand, but 
ear weight and quality decreased Considerable seasonal 
variations were noted between hybrids Windy conditions, 
during and immediately after tasselling, lodged tali w'rcties 
more than short varieties Although tile amounts of P and K 
applied in the fertiliza s were well in excebs of those removed 
in the .rop, relatively small amounts of these nutrients could 
be extracted from the soil by IN NH4 OAc (pH 4 8) (rA 
1 1081) 

262 Robertson, W K, Hammond, L C , Thompson, L G 
1965 Yield and Nutrient Uptake by Corn for Silage on Two 
Soil Types as Influenced by Fertilizer Plant Populationand 
Hybrids Proc Soil Sci Soc Amer 29(5) 551 54 (Eng) (Dcp 
Soil Set , Florida Agr Exp Sta , Gainesville) 

In 1962, on a well-drained soil without irrigation, the short 
hybrid, Coker 67, responded to fertili/er, but the tall hybrid, 
Dixie 18, did not In 1963 and 1964, fivL. hybrids were grown 
under favorable moisture corditions at four rates of NPK (up 
to 600 + 176 + 500 lb)/acre, tespectively, and at three plant 
densities up to 39,000/acre Milti-eared hybrids yielded more 
forage than single-eared one,, but tall hybrids did not always 
yield more than short oncs Forage yields increased up to the 
highest rate of NPK, and up to the highest plant density 
Permentage of NPK recovered increased up to the highest plant 
density, but varied widely even between hybrids of the same 
growth charactenstics (FCA 19 2085) 

263 Rose, G B , Monk, C D , Wiegert, R G 1969 
Accumulation aid Transfer of 4 Ca by the Biota ofa Tagged 
Cornfield Proc Second Nat Symp Radioccology, Ann Arbor, 
Michigan, May 15 17, 1967,672 77 

This study was made to determine distribution of 4sCa 
within a corn crop and the magnitude asid rates of transfer to 
field weeds, insects, and soil 

264 Rudgers, L A , Demeterio, J L , Paulsen, G M , Ellis, 
R , Jr 1970 Interaction Among Atrazine, Temperature, and 
PhosphorushIducedZinc Defictencv i Corn ("Zea inays") 
Proc Soil Sci Soc Amer 34(2) 240-44 (Eng) (Dep Agron, 
Kansas State Univ , Manhattan) 

Corn was grown with two levels each of P and Zq with and 
without atra/ine in the field on recently leveled P and 
Zn deficient soil and in nutrient solutions in environmental 
diambers Severe Zn deficiency symptoms were exlubited by 
field grown corn receiving no Zn and were accentuated by P 
fertilization Atraime had no evident effect on deficien(.y 
development P and Zn concentrations in leaves, but not in 
grain, of field grown (.orn were increased by atra/ine In 
environmental chambers, corn seedling growth was decreased 
more by atrazine toxicity than by P or Zn nutrition P and Zn 
concentrations were increased frequently by atrame at low 
but not at high growing temperatures Atrazine had little 
apparent effect on P induced Zn deficiency development in 
the field or in environmental chambers (CA 73 3103d) 

265 Sanford, J 0, Bruce, R R , Myhre, D L 1968 Corn 
Stover Residue and Nitrogen Management Modifies Crop 
Response J Soil Water Conserv 23 94-6 (Eng) (Agr Res 
Serv , State College, Mississippi) 
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In field experiments on Catalpa clay loam, maize was grown
without residue, with residue incorpoiated in the autumn, andwith residue incorporated in the spring, Nwas applied either inthe autumn or in spring at 100 lb/acre The average yelds for no residue, au*umn incorporated residue, and
spring incorporated residue treatments were 57, 56, and 42
bushels/acre, resoectivcly The average yields per autumn andspring applied N were 55 and 68 bushels/acre N fertilizer gave
the best yields when applied with no crop residue Four annual
applications of crop residue increased the organic-C content of
the sod from 1 15% to 138%, and total N in theautumi,incorporited residje plots exceeded the total N in non residue plots by 320 lb (Sfi A1 4488) 

266 Sanford, J 0 , Grogan, C 0 , Jordan, H V ,Sarveh j,P
A 1965 Influence ofMale Sterlity on Nitrogen Utilization iCorn, Agron J 57(6) 580-83 (Eng) (Mississippi Agr ExpSta, State College) 

Male sterile strains of maize absorbed more N and gave
higher yields than fertile strains More Naccumulated in fertilethan sterile tassels but after pollen shedding this diffeience
tended to disappear Fertile plants produced fewer eara thansterile plants Competition for N between the ear primordia
and the pollen is the suggested reason (rCA 19 2118) 

267 Schnappinger, M G , Jr, Martens, D C ,Hawkins, G W1969 Response of Corn to Zn EDTA and ZnS0 4 in FieldInvestigations Agr, J 61 834 36 (Eng)

Field experinents were conducted in 1968 
 to determine 

the effect of rates of Zn EDTA and ZnSO4 appication onyield and Zn content of corn (Zea inays L )grown on Litz siltloam and Norfolk loamy fine simd Placement of Zn hDTA 
was also included as a variable in the experiment on theNorfolk soil Corn plants on the Norfolk soil "grew out" of Zn
deficiency, whereas plants on the Liti soil remained stuntedthroughout the growig season Highest corn grain yieldoccurred on both seas where ZnSO4 was broadcast at a rat. ot14 kg Zn/ha Rates of 2 24 kg Zn/ha as broadcast Zn EDTA
and of 1 12 kg Zn/ha as banded Zn EDTA increased corn
yield on the Norfolk soil A higher rate of 4 48 kg Zn/ha asbroadcast Zn EDTA was required to increase corn yield on the
Litz soil The ear leaves of corn plants on check plots of the 
Litz and Norfolk soils contained 108 and 12 4 ppm Zn,respectively, during the silk stage 

268 Schumaker, G A, Robinson, C W, Kemper, W D,
Golus, H M , Amemya, M 1967 Improved Soil Productivityin Western Colorado with Fertilizersand I ucerne Tech Bull
Agr Exp Sta 91 52 pp (Eng) (Colo State Umv, FortCollins) 

Fertilizing was essential for high yields in (I) a 3 yearrotation of maize, beets and barley, (2) a 6 year rotation, as
(1)+ 3 years lucerne, (3) continuous maize, and (4)continuous sugar beets on a silty clay loam derived from deep
alluvial deposits At equal fertilizing rates, (2) produced
higher yields than (I), (3) or (4) Although maize directly
followed lucerne its yield increased with N fertilizing Presponses oLcurred only with adequate N In (2) applying
manure gave yields comparable to equivalent rates of NPK, no
K deficiency o- y d response to K occurred In (3),incorporating maize stalks from the previous year's crop 

7 0 ppm bicarbonate extractable P and 0 2 and 0 35 ppm Zn,
respectively, P was supplied to maize plants at 0,25, 100, and400 ppm and Zn at 0, 1,5, and 25 ppm Zn concentration inplant tops and roots was decreased by applied P, the decrease
being greatest for the first increment of P The effect on rootZn was much less than on Zn in plant tops One ppm Znreduced the P concentration in the plants, the greatest effect
being where high rates of P were ,pplied In the presence of P,
applied Zn increased the Zn concentration in the roots much more than in the tops It is concluded that P inhibits the
translocatiori of Zn from roots to foliage (FCA 22 1010) 

271 Shrader, W D, Fuller, W A, Cady, F B 1966 
Estimation of a Common Nitrogen Response Function forCorn i Different Crop Rotations Agron J 58 397-401
(Eng) (Iowa Agr Exp Sta, Ames)


In two experiments, rotation intensities 
 vaned from
continuous maize to a rotation wit h 3 year meadow, and Nrates ranged from 0 to 160 ib/acke annually Maize yields
could be fitted to a common N response curve hstinates of Nequivalents available to maize in different cropping systems (N
needed from whatever form to produce the same maize yieldresponse as 1 lb N supplied as NH 4 NO 3 ), supplied by the
different otations ranged from 10 to 130 lb/acre, in addition 
to that available to continuous maize (SF 30 515) 

272 Shukla, U C , Morris, H D 1967 Relative EfficiencyofSeveral Zinc Sources for Corn ("Zea mays") Agron J
59(2) 200 2 (Eng ) (Univ Georgia, Atnens)

Corn was grown on two soils in greenhouse experiments to 

reduced the subsequent yield significantly Aggregate stability,
organic matter and total N contents of the soil were greatest in(2) Inclusion of lucerne increased the N uptake of the maizeby 35 lb/aLre over that of maize in (1)Higher yields of beets
and barley in (2) than in (1)indicated the N.ontributng
effect of hcerne (SF 30 3773) 

269 Shah, M P 1966 Lffect of Distribution of Available
Soil Moisture on Response of Corn Yields to Fertilizer
Nitrogen Diss Abstr 26(10) 5625 (Eng) (Iowa State Univ
ofScL &Technol ,Ames)

The effects of distribution of the estimated mean available
soil moisture on the yield response of corn to fertilizer 
nitrogen were investigated b)a multiple regression techniqueSimple correlation studies showed strong, positive correlation
between yield response and stand, N, NP, Nk, mean available
soil moisture (Mo) and NMo, and a multiple regressioninvolving 10 variables of stand and fertility factors explained
over 56% of the total variation in the mi plot yield
response Response curves for N showed strong and positiveNP and NK interactions With 35 and 50 lb/acre P and K,respectively, yield response of 58 7 bushels was prediLted at195 2 lb N/acre and Mo of 6 13 in The yield response surface
for N and Mo predicted a yield response of 101 5 bushels/acre
of corn at 240 lb Nand 11 40 in of Mo (CA 65 4594h) 

270 Sharma, K C, Krantz, B A, Brown, A L, Quick, J1968 hIteraction of Zn and P tn Top andRoot of Corn and
Tomato Agron J 60(5) 453 6 (Eng) (Dep Soils PI Nutr,
Univ California, Davis)

In glasshouse experiments with two soils containing 5 6 and 

40 



determine the relative efficiency of various Zn sources at 
different levels of lime and P applications Plant deficiency 
symptoms, growth (oven dry weights of corn tops), height, Zn
content, and Zn uptake were evaluated Corn growth was
increased by Zn fertilization on both soils No differences were
found among the Zn sources on the Red Bay soil where only a 
slight response to Zn was obtained IncLicases in growth up to
154% were obtained from Zn fertilization on the Norfolk soilZnSO4 was slightly more effective than ZnO or Zn dcclate and 
organic (polyflavonoid) Zn was the least effective source
ZnSO4 and ZnO were equally efficient or superior to chelate 
and organic Zn in increasing the Zn content and uptake of 
corn on the basis of amounts used Liming resulted in
decreased corn growth, plant Zn content, and Zn uptake,
especially when no Zn was applied High P fertilization 
decreased the Zn content of corn but tended to increase 
growth when applied with Zn (CA 66 104400j) 

273 Simpson, 0 V 1966 The Effects of Differential Levels 
of Nitrogen and Phosphorus and Their Placement on Yield,Vigor, Maturity, Quality, and Leaf Composition of Sweet
Corn Diss Abstr 26(11) 6285 (Eng) (Pennsylvania State
Univ ,University Park) 

Nitrogen was applied in the form of ammonium nitrate at 
rates of 0, 25, 50, and 75 lb N/acre, wlule phosphoric acid as
triple superphosphate was applied at ratcs of 0, 50, 100, and
150 lb/acre phosphoric acid The increasing levels of P resulted
in significant increases in height, total and marketable yield,
ear size, and also hastened malanty Increases in the levels of 
applied Nhad no significant effects on height or maturity The
results of the placement studies indicated that when based on
vigor and yield, the split aplication of the fertilizer and the 
single band treatment were better than or as good as thedouble band treatment, and decidedly better than the
complete broadcast tr itment (CA 65 9675c) 

274 Singh, T A , Thomas, G W, Moschler, W W, Martens,
D C 1966 Phosphorus Uptake by Corn("Zea mays") Under
No-Tillage and Conventional Practices Agron J 
58(2) 147-48 (Eng ) (Virginia Polytech Inst , Blacksburg)

P fertilization, whether broadcast on the surface of the 
no tillage treatment or rototilled into the soil of the
conventional treatment, increased the corn yield, but the yield
increase was significant only in the case of the broadcast

application The differences between 
 P uptake from
surface-applied and incorporated P were not significant The
total P content of the leaves was significantly higher at the 
first two sampling dates in the first year from the
surface-applied P In the second year the uptake of P was
significantly higher from broadcast P than from incorporated P 
at the first sampling but there were no significant differences 
at the last three sampling dates Data indicate that 
surface applied P was as suitable as incorporated P in supplying
P to corn plants (CA 65 1335c) 

275 Smith, R C, Epstein, E 1964 Ion Absorption by Shoot
Tissue, Kinetics of Potassium and Rubtdum Absorption by
Corn Leaf Tissue PI Physiol 39(6) 992 96 (Eng) (Univ
California, Davis) 

Slices of corn leaf 300 j. wide were used Kinetics and
selectivity of absorption of 42 K+ and 86 Rb+ resembled 

closely the characteristics of their absorption by barley root 
tissue Over the range 0 002.0 2 mM, asingle Michaelis Menten 
term of the order of 0 02 mil, described the relation between
the external concentration and rate of absorption K+and Rb+
wein mutually competitive on equal terms In dLecreasing
orde,, K+, Cs , NH4', Li+, and Na competed with Rb+ (CA
62 19720 

276 Soltanpour P N A 1966 Interrelationsof Nitrogen,
Zinc and Iron on the Growth of Three Corn Hybrids Diss
Abstr 27B(2) 348 (Eng ) (Univ Nebraska, Lincoln)

Maize was grown for 40 days with 0, 100, 200, and 400 lb
N (as urea) and 0, 2 5, 5, and 10 lb each of Zn and Fe (as
polyflavonoid) per 2 million lb soil in glasshouse trials Zn
increased height, dry matter, yield, percentage dry matter, Zn
and F, and protein and nitrate N as a percentage of total N,
when applied tc,.ther with N Zn had no effect on P uptake 
but increased N uptake Applied Fe had much less effect thanZn on growth and chemical composition (FCA 20 1624) 

277 Spencer, W F, MacKenzie, A J , Viets, F G 1966 The
Relationship Between Sod Tests for Available Nitrogen and
Nitrogen Uptake by Various Irrigated Crops in the Western
States Proc Soil Sci Soc Amer 30(4) 480-85 (Eng) (Dep
Soil Sci , U S Dep Agr ,Riverside, California)

Data for N uptake by maize, sugar beet, sorghum, and 
cotton from irrigated plots receiving no N fertilizer were
highly correlated with soil test data for initial nitrate N,
nitrifiable N released by 2 weeks' incubation, and total N in 
samples from the 0 6 and 6 12 in depths Data for maie 
indicated that N test correlations for different crops fo'iowing
J, mes should be established separately ([CA 20 924) 

278 Stangel, P J 1964 Relationships Between Fertilization
and Various Predictors o, Yields of Field Corn Diss Abstr 
25B 2153 (Eng) (Univ Wisconsin, Madison)

The objective of this experiment was to deternine the
feasibility of using a combination plant tissue soil analysis
approach as a means of determining tle nutrient requirements
of the corn crop Standards used in this study were commonly
employed soil test procedures and tissue analysis of the sixth 
leaf sampled at smlking time The predictors used in this study
 
were tested over awide range of fertility levels established on a

Waupun silt loam Simple correlatmons between nutrient

concentration and yield revealed that the concentrations of
nitrate Nor percent Nin the whole plant at either date wcre as
good or better predictors of grain yield than were N 
concentrations in the sixth leif Higher correlations occurred
between N concentration and grain yield when adequacy of P
and K were determined according to soil test than ,here
nutrient concentration yield relationships were determined 
solely by tissue analysis Yield rcsponse zones for P and K 
were small, thus, it was more difficult to evaluate the tests for
these nutrients However, when levels of N and K were 
adequate, soil test P was the best predictor of grain yield or Puptake When levels of N and P were adequate, percent K in
the whole plant or in the sixth leaf was a slightly better
predictor of grain yield and K uptake than wassoil test Kbut
all tests gave highly significant correlations It was concluded 
that nutrient concentrations in plants sampled prior to silking 
were as reliable, and in some cases, more reliable predictors of 
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grain yield than were nutrient con.entrations found in the 
sixth leaf It was also found that diagnosis could be carried out 
just as satisfactorily through the use of either a straight tissue 
analysis or combined tissue N soil P K approadl 

279 Stukenholt7, D D , Olsen, R J ,Gogan, G, Olson, R A 
1966 On the Alechantsm of Phosphorus Zinc Interaction in 
Corn Nutnton Proc Soil Sci Soc, Amer 30(6) 759 63 
(Fng ) (Univ Nebraska, Lincoln) 

Greenhouse and field studics were used to deteimine the 
ieLhaisin of F Zn interaction In tihe nutrition of corn (Zea 

1ays) P tendcd to reduce Zn uptake and thus depressive 
action of P appcared to be largely physiological in nature, 
cxpressed at root surfaces and/or in root clls, and was not 
Lhenical inactivation of Zn by P in soil Translocation of Zn 
from roots to tops is inhibited by elevated P concentration, 
with a resulting sharp reduction in Zn concentration of nodal 
and mnternodal tissues No clearly definable P Zn ratio in tissue 
was found abovc which yield restriction could be predicted 
Corn seemed to tolcrate luxurious amounts of P in its tissue 
provided some modest amount of Zn was presept 
Con.urrently placed N promoted Zn uptake at the same time 
that it iinprovcd P utiliation An increased level of native or 
applicd K reduced the depressive effects of P on Zn (CA 
66 85141g) 

280 Taminimi, Y N, Hunter, J E 1970 Effect of 
Phosphorus, Calcium Carbonate, and Calcium Silicate 
Fertilization Upon Incidence of Corn Srut Agron J 
62(4) 496 98 (Eng) (llawaii Agr Exp Sta, Univ Hawaii, 
1-1ilo) 

Incidence of corn smut was investigated in two fertilizer 
expernnents with P-CaCO 3 and P CaSiO 3 In both experiments 
the effect of P on reduction of corn smut was statistically 
significant Disease incidence was reduced from an average of 
12 6% to 7 4% and 5 8% with appliation of 84 kg P/ha in the 
P CaCO 3 and P CaSiO 3 experiments, respectively Further 
increases in P did not significantly reduce incidence of smut 
below that of the 84 kg P/ha dose Rates of CaCO 3 or CaSiO 3 
did not significantly affect the incidence of corn smut, yet 
percent infeLtion in the P-CaSiO 3 treatments was significantly 
lower than in the P-CaC0 3 treatments Soil pH, which ranged 
from 5 12 to 6 84, also had no significant effect on infection 
(CA 73 550112u) 

281 Terman, G L, Taylor, A W 1965 Crop Response to 
Nitrogen and Phosphorus in Aletal A mnmonium Phosphates J 
Agr Food Chew 13(6) 497 500 (Eng) (Tennessee Valley 
Authority, Musle Shoals, Alabama) 

MgNH4PO 4 61120, MgNH 4PO4 H2 0, and FeNH 4 PO 4 H2 0 
were comparcd in three granule sues (6 +9, 14 +20, and 35 
+60 mesh) with N1l4112 O4 is sources of N and P for two 
succesSIVe c rops of corn grown in greenhouse rots 
MnNH4PO 4 ZnNII4 P J 4 , md Ca"PO4 were also compared as 
source ol P Response by crop I decreased markedly with
increase in granule sue of the fertiliiers applied as N sources
jusinor to panuleti, afte c tihnsmap sd soilorc s 
just prior to planting, after incubation i moist soil for 90 days 
prior to planting, granule si/e had only minor effects Crop 2 
showed residual effects only to -6 +9 mesh granules 
Granulation of a nitrification inhibitor with MgNI- 4PO 4 H20 
significantly decreased recovery of the N by two crops of corn 
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Response by both crops to P in CaHPO4 and the metal 
ammonium phosphates in.reased with decrease in granule size 
CaHPO 4 showed the greatest granule size effects and tile Mg 
compounds thc. least FcNH4 PO 4 H20 was the least effective 
source at all granule siues (CA 64 4216b) 

282 Ternian, G L , Lancaster, J D 1965 Crop Response to 
Water Sohble and Water Insohble Phosphorus Components of 
Granular Fertilizers J Agr Food Chem 13(6) 500 5 (Eng) 
(Tennessee Valley Authority, Musclc Shoals, Alabama) 

In a gr.cenhouse pot test, variation in neutral citrate soluble 
P content of 5 A 0 A C water insoluble phosphates explained 
93%, 96%, 80%, and 3% of the variability in percentage 
recovery of applied P by corn from granular fetilizers 
formulated with 0%, 25%, 50%, and 75% of the tot 1IP from a 
single water soluble source In other pot tests with corn, 
response to P was highest from an ammonium phosphate 
sulfate (91% of P water soluble), less from two nitric 
phosphates (26% and 27% water soluble, high alkaline citrate 
solubility), and least from an ammomated ordinary. 
superphosphate (28% of P water soluble, low alkaline citrut# 
solubility) A 0 A C available P content was high in all four 
fertilizers Similar results were obtained with wheat forage and 
corn growth in field tests in Mississippi (CA 64 4216d) 

283 Terman, G L ,Parr, J F ,Allen, S E 1968 Recovery of 
Nitrogen by Corn from Solid Fertilizers and Sohtions J Agr 
Food Chem 16(4) 68590 (Eng) (Tennessee Valley 
Authority, Muscle Shoals, Alabama) 

Four greenhouse pot experiments were conducted to 
measure recovery of applied N by corn (Zea mays) from 
various solid N sources and solutions Crop recovery was low 
from sources containing amino N, such as urea, formanide, 
hexamine, and oxamide surface applied to both .cid and 
alkaline soils Much higher recovery resulted from mixing these 
fertilizers with the soils Greatest recovery (least loss, 
presumably by NH3 volatilization) resulted from NH 4 NO 3 
and NH 4H2PO 4 Similar results were obtained with solid and 
solution sources Volatilization loss as NH3 increased in the 
laboratory to a maximum of 9% over a 41-day period at 24°C 
with increase in proportion of urea in solutions and was less 
with moist than with drier (70% RH) aeration Much greater 
loss was indicated by lower N recovery by corn grown after a 
I-week drying period (24 320 C) prior to planting Guanyl 
urea nitrate, guanyl urea phosphate, and potassium 
dicyandiamide were toxic for corn growth (FA 1 1347) 

284 Terman, G L, Allen, S E 1967 Response of Corn to 
Phosphorus in Underacidulated Phosphate Rock anzd 
Rock Superphosphate Fertilizers J Agr Food Chem 
15 35458 (Eng) (Tennessee Valley Authority, Muscle 
Shoals, Alabama) 

In pot experiments on P deficient fine sandy loam limed to 
pH 6 2, silt loam limed to pH 6 5 and silty clay loam (pH 5 6) 
the effcctiveness of P in Florida phosphate rock acidulated to 
varying degrees with H3 PO4 or mixed with super was closely
related to water soluble P contents up to 50% or more of the 
total P, depending on the soil, granule size, and amount 
applied Response to the 6 +9 mesh fertilizers tended to be 
equal to or slightly greater than response to the same amounts 
of water soluble P as concentrated super granulated with soil 
(SF 30 3016) 



285 Terman, G L, Allen, S E, Bradford, B N 1966 
Response of Corn to Zinc, as Affected by Nitrogen and 
Phosphorus Fertiizers Proc Soil Sci Soc Amer 
30(1) 119 24 (Eng) (Tennessee Valley Authority, Muscle 
Shoals, Alabama) 

ZnSO 4 7H20 was mixed with the soil, either alone or 
combined with granules of NH4N0 3 , (NH4)2SO 4, dicalcium 
phosphate, concentrated superphospliate, monoammonium
phosphate, or ammonium polyphosphate The phosphates
depressed the pH of Hartsells fine sandy loam (limed to pH
7 1), increasingly in the order listed Depression in soil pH was 
closely related to response of corn to 2 and 4 ppm of applied
Zn/pot In Nolichuckv sandy clay loam (pH 7 3) and Hartsells 
soil limed heavily to pH 8 0, soil pH remained high and 
response to Zn with the ammonium polyphosphate,
monoammonium phosphate, and concentrated superphosphate 
sources of P was similar, and greater than wit!) dicalcium 
phosphate Forage yields and uptake of Zn were in the order 
Zn mixed alone with the soil > Zn in NH4NO3 or (NH4)2SO4
granules >Zn in phosphate granules >no applied Zn Results 
with Zn in dicalcium phosphate granules werc poorest
Reciprocal relations between concentrations of P and Zn in 
the corn were largely related to yield levels dependent on 
sufficiency of Zn Any effects of large applications of P 
sources on response of corn to Zn sulfate mixed with the soil 
are largely related to effects on the fertilizers on soil pH (CA
65 2956d) 

286 Thompson, L, Jr, Slife, F W, Butler, H S 1970 
Environmental Influence on the Tolerance of Corn to 
Atrazine Weed Sci 18(4) 509 14 (Eng) (Univ Kentucky,
Lexington) 

Corn (Zea mays L) in the 2 3 leaf stage grown 18 2' days
in a growth cnamber under cold, we, conditions was injured
by post emergence application of 
2 chloro 4 (ethylamino) 6 (isopropylamino) s triazine 
(atrazine) plus emulsifiable phytobland oil Injury was most 
severe when these plants were kept under cold, wet conditions 
for 48 hr after the herbicidal spray vas applied, followed by 
exposure to high light intensity and high temperature Under 
these growth chamber conditions, approximately 50% of the 
atrazine treated plants died Since wet foliage before and after 
apphcation increased foliar penetration and low temperature 
decreased the rate of detoxication to peptide conjugates,
atrazine accumulated under cold, wet conditions This 
accumulation of foliarly absorbed atrazine and the
"weakened" conditions of the plants grown under the stress 
conditions is believed to be responsible for the injury to corn 
Hydroxylation and the dilydroxybenzuxazin 3 one content in 
the roots were reduced at low temperature, but it is unlikely 
that this contributed to the death of the corn (Biol Abstr 
51 132856) 

287 Triplett, G B, Van Doren, D M 1969 Nitrogen, 
Phosphorus, and Potassium Fertilizationof Plon-TlledMaize 
Agron J 61 637 39 (Eng) (Ohio Agr Res Dev Center, 
Wooster) 

No tillage (herbicide spray) and conventional tillage (plow,
disk, cultivate) were used for maize grown in monoculture for 
6 years at three rates of N fertilizer P and K were applied 
annually with the planter and as surface applications during 2 

years Grain yields were higher for no tillage at all N levels 
Most of the surface applied P remained in the surface 2 5 cm 
of soil K waz also concentrated near the surface P and K 
concentration in leaves of maize grown without tillage were 
equal to those in plants grown with conventional tillage when 
sampled at tasseling, but significantly higher when sampled at 
the 8 to 10 leaf stage (SF 33 666) 

288 Tucker, B B 1970 FertiizerUse on Corn Sci Serving
Agr No 2223, 3 pp (Eng) (Oklahoma State University) 

On soils low in N, 40 lb of N are needed to increase yields
from 50 to 55 bushels/acre, whereas 80 lb of N are needed to 
increase yields from 175 to 200 bushels/acre Because P is 
immobile in the soil, only 10% 20% of the added P will be 
used by the immediate crop For yield levels less tha 50 
bushels/acre, only small amounts are needed For yield levels 
of 175 bushels/acre, 100 lb/acre are required Corn requires
large amounts of K, but corn harvestd for grain removes very
little K from the soil if the stover is returned It is estimated 
that only 0 3 lb of K is removeu per bushel of grim If the 
corn stover is removed or if the corn is harvested for silage,
150 250 lb/acre of K are removed For grain yields of 175 
bushels/acre, 150 lb/acre of potash isrequired 

289 Vinande, R , Kne/ek, B , Davis, J , Doll, E , Melton, J 
1968 Field and Iaboratory Studies with Zinc and Iron 
Fertilizationof Pea Beans, Corn and Potatoesin 1967 MiLh 
State Univ, Agr Exp Sta , Quart Bull 50(4) 625 36 (Eng)
(Michigan State Univ , East Lansing)

Experiments were conducted in Michigan during 1967 to 
study the comparative effectiveness of several Zn carriers, 
in'eraction of Zn, Fe, and Pand of Zn, lime, and P,method of 
application oi Zn carriers, and the residual effect of Zn from 
carriers applied in 1965 When applied at a I 5 ratio (0 6 lb of 
Zn/acre from chelate and3lbofZn/acrefrominorganicZn 
carriers), chelates were as effective suppliers of Zn as were 
inorganic forms of Zn such as ZnO or ZnSO4 Relatively
insoluble forms of Zn were effective carriers to correct Zn 
deficiency of pea beans The highest yields were obtained 
where a combination of Zn and Fe chelate was used or where 
ZnO was used In the case of pea beans, a foliar application of 
several carriers was as effectivc as ZnSO 4 mixed with fertilizer 
Highest yields were obtained when Zn and di Zn EDTA were 
used as foliar sprays There was a marked response to Zn 
applied to pea beans and the residual eflect of materials 
applied in 1965 increasLd plant weight, Zn uptake, and vieldin 
1967 Similar results were obtained with corn although the 
response to Zn was considerably less Data show no elfect of P 
level, rate of application of Zn, or type of Zn carrier on the 
yield of Russet Burbank or Sebago potatoes (CA 69 95502b) 

290 Voss, R , Pesek, J 1967 Yield ofCorn Grainas Affected 
bv Fertilizer Rates and Invironmental Factors Agron J 
59(6) 56772 (Eng) (Iowa Agr & Home Econ Exp Sta, 
Ames) 

The title subject was studied in 18 tests on three different 
soil series in fields belonging to cooperating farmers in central 
and north central Iowa The grain yields were related to soil 
test values for N, P, K, and pH, time of planting, yielding 
ability of the corn hybrids planted, plant population, and 
weather by multiple regression analyses Factors other than 
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the applied fertilizer variables primarily affected the response 
to applied N (FA 1 315) 

291 Vretta Kouskoleka, H , Ohlrogge, A J 1968 FertihzerP 
Utlization by Corn and Wheat as Affected by Boron and 
Copper in the Fcrtihzer Band Phos in Agr, No 49 23 34 
(Eng) (Inst ot Soils and Fertilizers, Greece and Purdue Univ , 
Lafayette, Indiana) 

The effect of B and Cu on uptake of fertilizer phosphate 
was invest~gated ingreenhouse experiments on corn and wheat 
and a field experiment on corn The two nutrients were 
incorporated in monocalcum phosphate and monoammonium 
phosphate and band placed in two soils Bdecreased uptake of 
fertili7er phosphate in all three experiments, the effect being 
greater with monoamnonium phosphate than with 
monocalcium phosphate in the greenhouse but not in the field 
Cu decreased it in all three experiments with both phosphate 
sources The total Pcontent of the crop was not affected by B 
or Cu in any experiment (FA 1 907) 

292 Walker, M E , Etheredge, W J , Moss, R B, Carter, R 
L 1970 Best Source and Rate ofNitrogen for Corn Growth 
Ga Agr Res 11(3) 10 11 (Eig) (Coastal Plains Sta ,Tifton, 
Ga) 

The soil was a sandy clay loam with pH of 4 8 and a low 
level of P and K The soil was limed to raise the pH to 5 8 All 
plots received 52 lb of P and 100 lb of K The rates of N used 
in lb/acre were 50, 75, 100, and 150 N sources were 
anhydrous NHI (82% N), NH4NO3 solution (32% N), and 
NH4NO3 (33 5% N) The corn yields showed no significant 
difference as a result of the application of the three different 
sources of N The yield varied from 82 to 84 bushels/acre The 
150 lb rate of Nproduced asignificantly higher yield than the 
50 or 75 rate, but there was no significant difference between 
the 150 and 100 lb level Thus, the 100 lb level was 
recommended (CA 73 8703 lq) 

293 Walker, W M , Parks, W L 1969 Fffect of Soil 
Potassium, Potassium Fertilizer, and Method of Placement 
Upon Lodging in Corn I"Zea mays") Proc Soil Sci Soc 
Amer 33(6) 909 12 (Eng) (Univ Tennessee, Knoxville) 

A quadratic regression equation including selected linear 
interactions was fitted to lodging percentages of corn grown 
on a Hartsells loam with varying K soil test levels and K 
ferililzer rates applied in the row and broadcast The study was 
conducted ovcr a 3 year period and main effect varablcs for 
year, soil test K, and fertilizer K, as well as selected linear 
interactions, were included in a regression analysis Both soil 
and fertilier K significantly decreased percent lodging, and 
there was a significant difference in lodging among years The 
significant soil Kand crtilhLer K interaction indicated that the 
effect of fertilizer K upon lodging varied with soil test level 
There was also a significant interaction ol fertilizer K with 
year iidicating that the effect of Kupon lodging varied among 
years (CA 72 42255d) 

294 Wallace, A Romney, E M 1970 The Effect of Zinc 
Sources on Micronutnent Contents of Golden Cross Bantam 
Maize Soil Sci 109 66 7 (Eng) (Univ California, Los 
Angeles) 

In pot experiments on a Dinuba fine sandy loam (a soil 
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with a history of Zn deficiency) Golden Cross Bantam maize 
was tertilized with 200 lb/acre N ( as NH4H2 PO4 ) and 1,5, 
10, and 20 lb/acre Zn as ZnNTA, ZnEDTA, or ZnSO 4 Yields 
were increased most by ZnNTA and least by ZnSO4 Zn 
uptake, however, was increased most b) ZnEDTA, 1 lb/acre 
ZnEDTA had a greater effect on plant Zn content than did 10 
lb/acre ZnNTA or ZnSO 4 Fe and Mn contents were decreased 
more by ZnEDTA than by ZnNTA ZnEDTA also tended to 
decrease plant Ni and Cu contents (SF 33 4065) 

295 Wallace, A , Romney, E M , Hale, V Q, Hoover, R M 
1969 Effects of Soil Temperature and Zinc Application on 
Yields and Micronutrient Content of Four Crop Species
Grown Together in a Glasshouse Agron J 61(4) 567 68 
(Eng)(Univ California, Los Angeles) 

Four species of plants were grown together in Dinuba sandy 
loam in pots which were placed in temperature controlled 
tanks to give root temperatures of 14, 20, and 260 C Sugar 
beets had been previously grown and the residues incorporated 
in the soil to help induce a low Zn status Zn labeled with 
Zn 6 had been added to half of the pots Vegetative yields of 
two crops, Zn65 contents, and micronutrient and P contents 
of the plants were tabulated Yields generally increased with 
soil temperature with or without Zn application Cotton yields 
responded to Zn at the low soil temperature, bush bean yields 
at the high soil temperature, and corn responded at all three 
temperatures used Zn content tended to increase with sod 
temperature The Zn application generally resulted ima higher 
Zn content of plants, the two cases when this was not 
significantly so were at the high soil temperature Zn content 
and evidently Zn needs varied considerably The specific
activity of the Zn in the four species was remarkably uniform, 
but for three of them there was a tendency for a decrease at 
the highest soil temperature Plant P tended to "icreasewith 
soil temperature, and there was a slight interaction with Zn 
contents There was some tendency for Cu and Mn in plants to 
increace with Zn, Fe did also but to a much lesser extent Cu 
tended to inciease with sod temperature but Mn tended to 
decrease at the high temperature B varied for species only and 
Al decreased with increasing temperature 

296 Wallace, A , Deutsch, A 1968 Phosphorus Deficiency 
Decreases Stomatal Activity and Water Use of Plants Calif 
Agr 22(8) 15 (Eng)(Univ California, Los Angeles) 

In pot experiments with five plant species including maize, 
P deric ency greatly decreased the ability of leaf stomata to 
open Water uselunit leaf area in maize was reduced 40%by P 
deficiency Lei temperature was increased and water use 
decreased in all species as a result of the lower transpiration It 
is concluded that increased leaf temperature is the cause of at 
least some of the symptoms of P deficiency (FCA 22 1815) 

297 Varnock, R E 1970 Micronutnent Uptake and 
Mobility within Corn Plants ("Zea mays"J in Relation to 
Phosphorus Induced Zinc Deficiency Proc Soil Sci Soc 
Amer 34(5) 765 69 (Eng) (Ortho Div , Chevron Chemical 
Company, Richmond, California) 

Corn plants were grown in greenhouse pots on calcareous 
soil known to be low in available Zn P was applied to soil at 
rates of 0 520 ppm with concomitant addition of Zn 
decreasing from 40 to 0 ppm in inverse concentration, Zn 



deficiency occurred at high P and low Zn Maximum growth 
occurred at 130 ppm P and 2 5 ppm Zn applied Distribution 
of Zn, Fe, and Mn among leaf, stem, and root tissue indicated 
that P and Zn fertilization had altered the mobility of these 
micronutrients within the plant Mobility of Fe and Mn was 
increased by high P and low Zn Zn mobility varied opposite 
to that of Fe and Mn Applied P reduced Zn concentration in 
tissue but not uptake per plant Diethylenetriaminepentaacetic 
acid (DTPA) extractable Zn in soil was not decreased by P 
applied, but did increase with Zn applied DTPA extractable 
Fe and Mn increased at high levels of applied P Zn deficient 
plants accumulated a large excess of Fe Interference from 
excess Fe is suggested as contributing to physiological 
malfunction within Zn-deficient corn plants (CA 
73 108846b) 

298 Watanabe, F S, Lindsay, W L, Olsen, S R 1965 
Nutrient Balance Involving P, Fe, and Zn Proc Soil Sci Soc 
Amer 29(5) 562 65 (Eng) (Colorado State University, Fort 
Collins) 

Corn (Zea mays) and pinto beans (Phaseolusvulgans) were 
uted as test crops to study the interactions between P, Fe, and 
Zn in a calcareous solution culture The addition of Zn to the 
intermediate Fe level accentuated Fe-deficiency symptoms and 
depressed the yield of corn This adverse effect on yield was 
not related to the Fe concentration in the plant, but was 
associated uith a decreased Fe/Zn ratio The antagonistic 
effect of Zn on Fe was manifested by reduced yields as the 
ratio of Fe/Zn in the tissue decreased below 1 5 Addition of 
Fe corrected this adverse effect on yield By increasing the P at 
the intermediate Fe level, the yield first increased, then 
P induced Fe deficiency symptoms appeared, accompanied by 
a depression in yield This phenomenon was not associated 
with change in Fe concentration but was related to high P 
concentration in the plant tissue, which resulted in a P/Fe 
ratio >60 The addition of Fe did not change the Fe 
concentration but corrected the depression in yield A P/Zn 
concentration ratio >300 resulted in a slight depression in 
yield in the presence of an adequate supply of Fe The 
depression in yield of corn associated with the antagonistic 
effect of Zn on Fe and of P on Fe and Zn was not found with 

pinto beans at the concentration levels studied (CA 
64 13054c) 

299 Welch, I F 1969 Effect of Nitrogen, Phosphorus,and 

SOUTH 

ARGENTINA 

302 Amor Asuncion, M J , Wolanski, R , Ghelfi, R ,Nobile, 
F, J B 1907 The Effect of Various FarmyardManures on the 
GrowingofMulze Rev Fac Agron Vet 16(3) 37-45 (:p) 

The effect of four types of farmyard manure on the 
growth, grain yield, and the contents of P and K of maize 
grown on a certain soil type in Argentina was studied The 

Potassium on the Percentand Yield of Oil in Corn Agron J 
61(6) 890 91 (Eng) (Univ Illinois, Urbana) 

Because changes in the percent of oil in the corn grain were 
more dependent on genetics than on environment, the effect 
of fertili7ers available for plant use had received less attention 
than plant selection, therefore, three experiments were 
conductcd in Illinois in 1968 with five rates each of N, P, and 
K N plots received 90 and 168 kg P icnd K/ha, respectively P 
plots received 270 and 85 kg of N and K/ha, respectively All 
fertilizers were broadcast and disked into the soil before 
planting Single-cross, commercial hybrids PAG SX 29 and 
Gildersleeve 50 were planted Wide line NMR spectroscopy 
was used to determine oil content Fertii7er N P, and K 
increased the percent of oil in corn grain relptively less than 
they increased grain yield, the relative increase in percent of 
oil was 8%, 3%, and 2%, respectively Oil yield was inireased 
an average of 43%, 54%, and 11% by N, P, and K The increase 
in yield of oil/unit of land area was due more to increased 
grain yield than to increased percent of oil in the grain (CA 
72 4228 lj) 

300 Welch, L F , Boone, L V 1968 How FertilizerAffects 
Field DryingofCorn Ill Res 10(2) 3-4 (Eng) (Univ Illinois, 
Urbana) 

Delayed harvest due to wet corn increases grain loss and 
delays fall land preparation Contrary to popular opinion, 
fertilization does not delay maturity N fertiliiation up to 240 
lb/acre reduced moisture content up to 4% and 5% in some 
situations and had no effect in others Application of P to a 
P deficitnt soil markedly decreased moisture content of 
harvested grain When P had little effect on yield, moisture 
Lontent was affected little Added K had a tendency to 
increase moisture This effect may have been due to 
K-deficient plants dying and drying out rather than to a direct 
effect of K on moisture content (FA 1 1082) 

301 Welch, L F ,Johnson, P L , McKibben, G L , Boone, L 
V, Pendleton, J W 1966 Relative Efficiency of Broadcast 

(Eng) (Univ Illinois, Urbana) 
The relative efficiency of broadcast K compared with 

banded K ranged from 0 33 to 0 88 Largest yield increases 
due to application of K at several rates were 81%, 33%, and 
13% on three soils (SF 30 2053) 

AMERICA 

application of the manure resulted in a slight though 
insignificant increase of growth and grain yield, the contents 
of P and K of the grain and of the vegetative parts of the 
plants were, however, significantly increased The manuring 

therefore mainly improved the nutritive quality of the grain 

and that of the plants for cattle fodder (Trop Abstr 
22 1982) 
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BRAZIL 


303 Arruda, H V 1968 Inorganic Fertilizing of Maize on 
the Red Soils of the MunicipalityofRibeiraoPreto Biologico 
34(5) 99 109 (Port) 

Results of various fertili/er experiments conducted in maize 
on red soils in the State of Sao Paulo (Brazd) showed that 
both Nand Pwere highly effe(,tive, however, Ngave by far the 
largest increase of yield Only soils low in Kgave a response to 
the application of K Significant interactions between the 
fertilizers were not observed N and P in.reased the weight of 
ears, but the ratio of weight ot seeds to weight of ears was not 
affe.ed by any of the fertilizers used (Trop Abstr 23 2455) 

304 Braga, J M , Yahner, J 1968 Comparative Study of 
Rock Phosphate and Single Superphosphate in Maize 
Cultivation on a Vicosa Soil, Minas Gerais Experientia 
8(5) 143 63 (Port) 

Trials with maize, conducted in Brazil, showed no 
difference in response to rock phosphate, broadcast prior to 
planting at rates of 0 200 kg P205 /ha, as compared w.h 
superphosphate applied at identical iates Increasing levels of P 
resulted in signifif.ant responses in yield to a maximum of 
3,800 kg grain/ha at 108 kg P2OS In the second year 
refertilization with P increased yields signifiLantly, irrespeLtive 
of sources and levels (Trop Abstr 24 2418) 

305 Braga, J M 1968 Lvaluation of the FertilityStatus of 
the Soils of Vicosa, Minas Gerais, by the Use of MicroPlots 
Rev Ceres 15(86) 21943 (Port) 

The use of micro plots of maize as a method of determining 
tile fertility studied in the State of Minas Gerais,soil was 
Brazil On areas of 60 x 60 Lil, 30 maize plants were grown 
during 30 days, and treated with different quantities of 
fertilizers From the increase of the green weight of the plants 
the fertility of the soil can be estimated There was a 
significant correlation between the green weight and the dry 
weight of the plants, inferring that both values may be used It 
was shown that useful information can be obtained by this 
method for soil fertility studies (Trop Abstr 25 43) 

306 Braga, J M, Yahner, J 1968 A Study of Correlationsin 
Chemical Analyses of Soil and Plant in Maize Cultivation 
Experientia 8(5) 165 96 (Port) 

In Braiil, trials with maize showed that soil Pat 49 4, 45 5, 
and 18 1 ppm found by extraction with 0 01 NHCI + 0 05 
NN1i 4 F , 0 05 NH2SO4 , and, 0 05 NH2S0 4 + 0 05 NHCI, 
respectively, produc.ed 3,000 kg grain/ha The soil levels 
appeared rel ted to applLations of rock phosphate at 140 kg 
P2Os/ha for the highest levels and of 25 kg P205 /ha for the 
lower level The threshold value for leaf P was 0 29% for a 
similar grain yield Some 70 kg P205 as rock P or 25 kg 
P2 Os/ha as single superphosphate have a similar effe Lt in 
maintaining leaf P at 0 29% At low applications 
superphosphate Is Lonsiderably more effe.tive in leafP 
response, whereas at 200 kg P2 05 /ha there is little difference 
between sources (Trop Abstr 24 2415) 

307 Gallo, J R , Iiroce, R , Miranda, L T 1968 Leaf 
Analysis and Maize Nutrition I CorrelationBetween Analysts 
and Yield Bragantia 27(15) 177-86 (Port) 
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A correlation between foliar analysis and the yield of maize 
was established, based on 31 fertilizer expriments conducted 
at 16 different loalities of the State of Sao Paulo, Brazil The 
.orrelation between the N, P, K, S, Ca, and Mg contents of 
leaves and yields are discussed A yield of 80% or more of the 
maximum was found to correlate with a N content of 2 90% 
and a P content of 0 230% The K content of the leaves was 
affected mainly by soil type, and special consideration was 
given to tlus fact in obtaining a correlation coefficient for leaf 
K content and yield (Trop Abstr 15 1283) 

308 Gallo, J R , Hiroce, R , Miranda, L T 1965 Leaf 
Analysis and Maie Nutrition II Results of FertilizerTrials 
withiN, P,K, and Micronutrients Bragantia 24 71-7 (Port) 

In field experiments in diffent areas of Sao Paulo, little 
response in yields were obtained from applications of Mn, Zn, 
Cu, B, Mo, and Fe ConLentrations of these im.roelements in 
maize leaves depended on many factors, including inherent soil 
fertility and ion antagonism NO3 N content of midribs varied 
with climate and soil type from 400 2200 ppm Good 
correlations were obtained between yields and leaf content of 
total N, P, and K, but there were some indications that leaf K 
content might be affected by soil type (SF 30 630) 

309 Galvao, J D 1969 Effect ofPlantDensity andDifferent 
Levels of Nitrogen on the Yield of Grain and the Average
EarweightofMaize Experientia 9(2) I 82 (Port) 

In experiments with three different maize varieties in 
Brazil, the highest grain yields were obtained at plant densities 
of 40,000 60,000 plants/ha The response to N fertilizing 
depended on the plant density The plant density had less 
effect on yield than the level of Napplied The maximum level 
of N to be reLommended, appears to be 80 kg/ha The 
earweight increased with increasing N application, and 
decreased with increasing plant density (Trop Abstr 
25 1043) 

310 Godoy, 0 P , Abrahao, J T M , Godoy, C , Godoy, R, 
Petta, A 1968 Furrow Irngation of Maize Rev Agr 
43(1) 13 21 (Port) (Esc Sup Agr "Lui7 de Queiroz," Univ 
Sao Paulo) 

In a plot trial with maize sown on September 3, 1964, the 
soil was allowed to dry to approximately (a) 75%, (b) 50%, 
and (c) z5% of field Lapacity, or (d)wilting point, by applying 
irrigation water at intervals of 3, 6, 9, and 12 days, 
respectively In (b), the best irrigation treatment, the grain 
yield was 22% higher than in the non irrigated control Two 
split applications at 60 kg N/ha, at 30 ",nd 60 days after 
germination, increased yields by 28% Lompared with a single 
application of 30 kg N/ha at 30 days after germination (FCA 
22 961) 

311 Miranda, L T , Viegas, G P , Freire, E P 1964 
Manuring ofMaize XXIV - Results ofa PermanentTrialwith 
Manure, I itne and Mineral NPK Bragantia 23(15) 153 77 
(Port) 

A long teim factorial farmyard manure x lime x NPK 
fertilizer trial with maize on terra roya soil was established at 
Campmas, Brazil, in 1953 Over the first 9 years, responses to 
lime were negative in the absence of NPK fertilizet, positive In 
the presence of fertilizer Responses to farmyard manure were 
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good and fairly constant, the manure x fertilizer interaction 
was negative Responses to NPK fertilizer were positive and 
tended to increase, they were enhanced by lime and depressed 
by manure (Trop Abstr 21 37) 

312 Miranda, L T, Freire, E S 1964 Manuring ofMaize 
XXV - Method and Dinng of Nitrogen Application
Bragantia 23(31) 371-86 (Port) 

In the State of Sao Paulo (Brazil) five trials were conducted 
in each of two successive years to compare methods of 
applying ammonium sulfate to maize All plots received 60 kg 
P20s and 30 kg K20/ha in the planting furrows Addition of 
N fertilizer in the furrows at rates of 30 or 20 kg N/ha resulted 
in a considerable yield increase in two trials, in a yield
reduction in four trials Topdressing with N at rates of 90 or 
100 kg/ha, in addition to the basic NPK dressing, increabed the 
yield in eight trials, it did not make much difference whether 
the topdressing was applied in a single band 20 cm from each 
row or in a band betveen each two rows, and whether the 
whole amount was given 45 days after planting or divided over 
two equal doses applied 30 and 60 days after planting (Trop 
Abstr 21 38) 

313 Netto, A C, Cobra, A P 1966 Nitrogen Fertilizingof 
Maize Using Anhydrous Ammonia Rev Agr 41(3) 1216 
(Port) (Univ Sao Paulo, Piracicaba) 

Asandy regosol (pH 4 9, organic matter 0 516%, N0 084%, 
soluble PO43 0 110%, exchangeable K 0 045%, exchangeable 
Ca 1030%) was treated with P (superphosphate) and K (KCI) 
at a level of 120 kg/ha Thirty days later the soil was treated 
with anhydrous NH3 at N levels of 0, 30, 60, and 120 kg/ha
By leaf analysis and by the yield of Lorn grown on these soils, 
30 kg N/ha gave optimal results At 30 and 60 kg N/ha, the 
yields were 1,263 and 1,624 kg/ha greater than from the 
control sod (CA 66 75374w) 

314 Primavesi, A M , Primavesi, A 1968 Con. Crop Yield 
Dependence on Soil Biostructure and Trace Nutrient 
Fertilization Bodenkultur 19(4) 302 5 (Ger) (Bundesuniv 
Santa Maria) 

The corn crop yield in Brazil may be increased by applying
fertilizer containing N, P, K, Ca, Zn, and B Zn and B are 
essential The seeds should be soaked in a solution containing 
50 mg borax and 50 mg ZnSO4/l H20 (CA 71 2599s) 

315 Wheeler, R G 1969 Production and Export of Corn 
and Rice in Brazil-Prospectsforthe 1970's USDA, ELonomic 
Research Service, in cooperation with AID, Washington, D C , 
66 p (Eng) 

This is a survey of various aspects of production which 
includes experimental results suggesting that, in general, 
application of 75 kilos o P20 5/ha could increase yields of 
corn, rice, cotton, coffee, and sugarcane by 10%-30%, 
compared with no use of fertilizer Anearly universal response 
to N has been reported, although much remains to be learned 
about its use on tropical soins Response to potash is much 
more limited Inthe States of Sao Paulo, Rio de Janeiro, Minas 
Gerais, Parana, Goias, Pernambuco, Espirito Santo, and Rio 
Grande do Sul, N was the most deficient nutrient, and 
increases of over 1,000 k'ios of corn/ha have been obtained 
with moderate applLations of N (40 70 kilos/ha) The most 

profitable level of fertilization seems to be between 20 and 80 
kilos of N/ha, even with a fairly adverse ratio between the 
price of N and grain Optimum P applications are estimated 
between 20 and 90 kilos/ha, while potash applications appear 
economical only in certain locations 

CHILE 

316 Pereyra, C E , NoLetti, J A 1968 AdditioFalCosts and 
Returns of the Application of Nitrogenous Fertilizers on 
Maize Ir orme Tecn Estac Exp Agropec Pergammo 74 16 
p (Sp) 

This study on the economics of N fertilizing in maize in 
Chile aims at giving the farmers a guide as to economic 
fertilizer use The study considers the additional Losts and 
returns of the application per ha of 100 kg of urea (46% N) or 
of 50 kg of anhydrous ammonia (82% N) on the basis of 
theoretical yield responses of increasing magnitude (Trop 
Abstr 24 43) 

317 San Cristobal de R , 1 1965 Influence ofPlantsDensity 
and N Level on Yield of Hybrid Maize Agr Tec 
25(4) 155-62 (Eng ,Sp ) (Esta Exp La Platina) 

In 1960 1964, the effeLt of 0, 64,128, and 192 units N/ha 
was studied on hybrid maize at densities of 15,000 75,000 
plants/ha, in 17 trials in two regions of Chile Results showed a 
positive N/plant density interaction The highest grain yields 
were obtained with 60,000 and 75,000 plants/ha and the two 
highest rates of N (FCA 19 2089) 

COLOMBIA 

318 Gomez L, J A 1967 How to Increase Maize 
Production in the Cauca Valley Agr Trop 23(3) 133-40 
(Sp) 

Low maize yields in the Cauca Valley of Colombia are 
mainly due to neglect of weed control, too dense sowing, and 
use of inferior varieties Field trials have shown that big yield 
increases can be obtained by adequate weed control, 
earthing up is beneficial only insofar as it controls weeds On 
the other hand, land preparation can often be simplified 
without loss of yield Responses to N fertilizers were observed 
on one third of fields in the central Dar*, while responses to N 
and P are common in the southern part, general use of 
fertilizers will be required in the near future On the basis of 
experimental results, a spaung of 60 x 30 cm (56,000 
plants/ha) is recommended for irrigated fields, one of 92 x 25 
Lm (43,000 plants/ha) for rain-fed fields (Trop Abstr 
22 1979) 

319 Gomez L, J A, MLClung, A C 1968 Influence of 
Imgation, Populatonand N Fertilizationon Yield and Other 
CharacterstaofMaize Agr Trop 24(l) 54 63 (Sp) 

In a trial at the Centro NaLional de Investigaciones 
Agropecuarias, Palmira, Valle del Cauca, Colombia (1,006 m 
altitude, 1,000 mm average annual rainfall, 240 C average 
temperature), maize hybrid Diacol H 205 was sown at 
6 weekly intervals between May 21, 1963, and August 28, 
1964 Sprinkler irrigation was applied to maintain a minimum 
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of 500 moisture in the upper 40 cm of soil, or no water was 
applied Irrigation increased grain yields by an average of 
12 26 tons/ha, and was particularly effective when supplied 
15 20 days before earing Sowing at normal dates for the 
region (September 28, March 9, August 28) reduced the need 
of irrigating, the increases ii yield brought about by irrigation 
being approximately 17, I 5, and 0 tons/ha for these sowing 
dates, respCctively (FCA 22 178) 

320 Gomez, J A 1968 Response of Maize in Monoculture 
to NPK Fertilizers Agr Trop 24 157 61 (Sp) (Inst 
Colombiano Agropec ) 

After continuous cropping for 11 years where annual 
rainfall was 1,000 mm and mean temperature 24PC, maize 
responded only to N, the highest yield being obtained with 80 
Kg/ha N (FCA 22 3654) 

321 Gomez, J A 1968 Rotation and Maize Yield Note on 
the Effect ofa Rotation with Soya orLucerne on Maize Yield 
Agr Trop 24 204 20 (Sp) (Centro Nac Invest Agropec, 
Palmira) 

On well drained clayey soil, yields were reduced by 
continuous cropping with maize for 9 years High yields were 
maintained when maize was grown in rotation with soya or 
lucerne, or when N was applied to maize in monoculture In 
the second year after soya, maize yields were similar to those 
obtained in monoculture without N, but the residual effect of 
licerne was still apparent in the second maize harvest 
Applying N to maize after the leguminous .rop further 
in.reased yields, particularly after soya (FCA 22 4494) 

PEPU 

322 Area, M N 1964 ComparatweStudy on the Effect of 
Seed Rate and I evel of Fertilizationon the Yields ofDifferent 
Maize Hybrids and local Vaneties An Cient 2(2) 105-47 
(Sp ) (Dep Suclos, Univ Agraria, Lima) 

In seed rate and fertilizer trials at five locations in the 
coastal region of Peru, improved maie hybrids outyielded 
loc.al varieties Highest yields were obtained from a spacing of 
90 x 60 cm (55,555 plants/ha) on soils of good structure, 
receiving 80 kg N/ha, and 90 x 75 cm (44,444 plants/ha) on 
coarse soils receiving inadequate moisture Higher plant 
densities increased lodging (FCA 19 2088) 

323 Caja, J L 1967 Ufficiency of the Stable Isotope IsN 
for Determining Nitrogen in Maize Bobn Estac Exp Agr La 
Molina, No 18 32 p (Sp) (Estac Exp Agr La Molina, Lima) 

Irrigated maize receiving 100 kg/ha N 4s ( iSNH 4 )2SO 4 
absorbed 2449% of its total N from the fertilizer During the 
first stages of growth, N uptake was higher from the soil than 
from the fertilizer The highest proportion of fertilizer N in 
the plant was obtained when the fertilizer was applied at 

sowing in two bands at a depth and a distance of 5 cm on each 
side of the seed Yields were affected more by time than by 
method of fertilizer application, a single application at sowing 
being superior to split alplications (SF 32 728) 

324 Estrada, J A , Cummings, G A 1968 Fffect of Lune 
and PhosphorusApplications to Specific lorizons of an Acid 
Soil on the Growth and Content of P and Al in Maize An 
Cient 6 65 78 (Sp) (Univ Agraria La Molina, Lima) 

In a Noi folk loamy sand, increasing the supply of P or lime 
in the Ap or A2 hon/on or both, markedly increased maize 
growth Without lime or P, only limited root growth occurred 
in both horizons Addition of P to one horiton also increased 
root growth in the unfertilized horizon Response to P was 
higher than response to lime but optimum yields occurred 
only with both P and lime (SF 33 4067) 

VENEZUELA 

325 Barber, S A 1969 Maize New Fertilizing Practices 
Hacienda 64(10) 502 (Sp) 

New cultivation methods, new hybrid maize varieties and 
higher doses of fertilizers require an adapted technique of 
fertilizing Timing and olacement of N, P, and K fertilizers are 
discussed Broadcasting of P fertilizers is more effective than 
placement in bands alongside the furrow if doses of more than 
55 kg P2Os/ha are applied The availability of nutrients in the 
soil and their uptake by the roots are briefly discussed (Trop 
Abstr 25 1826) 

326 Orihuela, G J , Espinoza, C J 1968 Effects of 
Different Sources and Levels of N on the Yield of Maize 
Oriente Agropec , Venezuela 1(1) 33-43 (Sp) 

In experiments conducted on an acid savannah soil in 
Venezuela, higher N, P, and K levels gave marked increases in 
yields of grain, leaves, and stalks of maize With N applied as 
ammonium sulfate, maximum yields were obtained at a rate of 
J100 kg of N/ha, whereas with the use of urea yields continued 
to increase at doses up to 150 kg of N/ha A mixture of goat 
manure and P fertilizer produced a maximum grain yield at a 
dose of 10 tons/ha, and a maximum green matter yield at 30 
tons/ha (Trop Abstr 25 45) 

327 Ramirez, R 1964 Effcct of Nitrogen Fertilizingand 
Population Density on Maize in Soils of the Maracay Series 

(Venezuela) Agron Trop 14 155-67 (Sp) (Centro Invest 
Agron , Maratay) 

In field experiments on loam, sandy loam, and clay loam 
soils of pH 6478, organic matter content 1 19% 1 70%, 
medium P and high K contents, application of 40 kg/ha N 
increased maize population from 37,600 to 50,600 plants/ha 
High populations resulted in fewer ears per plant and lower 
grain weights per car (SF 30 3014) 
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EUROPE
 

AUSTRIA contents were similar for all leaves, indicating that 
translocation of foliar applied N had taken place Changes in 

328 Cho, C M, Proksch, G, Caldwell, A C 1967 The yield between sampling dates were small Leaf scorch occurred 
Effect ofPlacementon the UtilizationofNitrogen by Maize as in maize sprayed with the more concentrated solution (FCA 
Determined with 15N Labelled Ammonium Sulfate Isotopes 19 2117) 
in Plant Nutrition and Physiology, Proc Symp, Vienna 1966, 
47 53 (Eng) 

A field experiment was conducted with maize to observe BULGARIA 
the effect of different methods of application of 

5N-(NH 4)2SO4 upon the growth, percentage distribution of 332 Antonov, 1 1969 Zinc Fertilization of Corn After a 
fertilizer-derived N, and the degree of utilization of applied Sugar Beet Crop on CalcareousChernozem Soil Rast Nauki 
fertilizer N in the plant at various stages of growth There was 6(6) 47 55 (BuIg ) (Sugar Beet Res Inst , Shumen) 
no yield response to different placements The degree of In some parts of Bulgaria corn grown after asugar beet crop
utilization of the applied fertilizer N increased with the age of on calcareous chernozem soil shows a slower initial 
the maize (FCA 22 3177) development, is smaller, has chlorotiL leaves, and tassels and 

ears form later Soil fertillation with B, Mn, and Zn as 
329 Haunold, E , Danneberg, 0 , Kaindl, K 1965 micronutrients shows great differences in the development of 
Potassium42Uptake by Maize Roots Isotopes and Radiation corn grown after sugar beet crop Corn plants on Zn fertilized 
in Soil Plant Nutrition Studies, Proc Symp, Ankara, p plots developed more strongly and produced 41% 69% more 
317 21 (Eng) (Osterreichische Studiengesellschaft Fuer grain than those grown on deck and otherwise treated plots 
Atomenergie, Vienna) (CA 72 54295e)

Excised maize roots grown in Hoagland solution were 
transferred to a 42KN0 3 solu tion The root solution ratio 333 Bonev, M 1968 Intensity of Chemical and Organic 
decreased with an increase of K uptake, and depletion of the Fertilization of Various Densities of IrrigatedHybrid Corn 
nutrient solution slowed down at the same time There was Pochv Agroklum 3 3947 (Bulg) 
more K uptake from a more concentrated solution The 
uptake of K/mag dry matter of roots was strongly dependent 334 Dimova, R 1965 The Effect of Manuring on Maize 
on the concentration of the nutrient solution The aeration Blossoming and Yields Rast Nauki 2(4) 99 112 (Bulg)
and volume of the nutrient solution did not affect the amount (Vissh Sel' Khoz Inst Sofia)
of K taken up Roots at the lowest nutrient status showed the In good years on dhernoien smolnita, when male and 
greatest capatity for K uptake (CA 65 15797c) female flowering in mnaiie hybrids and double hybrids 

coincided, N inLreased the pioportion of hybrid seed set and 
330 Kaindl, K , Haunold, E 1965 Culture and Field the size of the cobs, the yield depended on vegetative growth,
Experiments on the Uptake of isNLabeled Nitrogen which was increased by N With cool rainy weather in spring 
Fertilizersby Maize Landwirt Forsch , No 19, 14044 (Ger) and delayed sowing, growth was retarded and the male 

The uptake of 15NH4CI by maize depended in field inflorescences flowered before the female ones In the hybrid
experiments on the developmental phase of the plant to which Ohio C92, N delayed male flowering under these conditions, 
15NH4CI was applied, the distance at which the fertilizer was but in VIR 42 it delayed female flowering even more NP 
placed from the plant, and on the amount of precipitation In increased flowering, especially of the female mfloresLences in 
the course of a 50-day growing period, 17% of the total Ohio C92 With dry spells, male infloresLences flowered much 

SNH 4CI mixed into the soil at the time of seeding, but only earlier than female ones, P improved the coincidence of 
3%of that broadcast 3 weeks after seeding were absorbed by flowering times and increased the proportion of hybrid seed 
the plants In culture experiments, depending on the soil set (FCA 19 834) 
employed, between 34% and 47% of the total IsNH 4C1added 
was taken up during this same period Plant growth and total 335 Dimova, R , Simeonova, I 1966 Some Biochemical and 
uptake depended on the availability of soil N (CA 67 2435L) Biological Processes in Maize as Influenced by Mineral 

Fertilization Podhv Agroklum l(I) 63 72 (Bulg) (Georgi 
Dimitrov Higher Agr Inst ,Sofia)

BELGIUM NH4NO3 and superphosphate introduced into the soil prior 
to maize planting were accumulated in the plants immediately

331 van Maercke, D 1965 FoharFertilizationwith Urea after crop emergence Most of the P was aLcumulated in the 
Meded LandbHogesch OpzoekStns Gent 30(4) 2073-85 aerial plant parts at the early stages of development N 
(Eng) (Rijkslandbhogesch Gent) accumulation in the late hybrid, Ohio C92 was also 

Maize cv Wisconsin 240 was sprayed at end August with considerable Plants grew faster when N was applied at the 
1,000 liters 2 5%urea solution or 500 liters 5%urea solution 11 12 leaf stage N fertiliiing on chernozem smolnitza soil in 
Both treatments had practically the same effect on leaf N the Sofia area Lontributed to the formation of more and larger 
content, which rose considerably dunng the first 24 hours ears and to a higher grain yield Sugar metabolism was greater
after spraying Sampling 19 21 days later showed that N in plants fertilized with Nalone or both with Nand P, because 
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of a more intensive giowth P fertilized plants produced more 
organic acids Maximum differences between fertilized plants 
of the hybril, lUIR42, and the unfertaized plants were found 
at an earlier stage than in Ohio C92 Amounts of free amino 
acids increased con tderablv, especially those undergoing 
greater metabolic changes in the hipsyntheti, processes 
(asparagine, ghltaminc, and alanie) Greater differences 
occurred during blossoming, when the quantitative relation 
changed in favor of glutanine (CA 65 14377b) 

336 Khristov, A 1967 Effect of Tillage Depth and 
Fertilizers on Maize in Mlonoculture Rast Nauki, No 4, 
77-86 (Bulg) (Inst Kldrotekh Mehorats, Sofia) 

On typical chernoLem in the north of the Danube plain in 
Bulgaria, regular occasional plowing to 30 35 cm is necessary 
Mineral fertiliLers are essential, but they may decrease yields in 
extremely dry years (SF 30 4398) 

337 Kolev, V M 1967 Some Aspects of Nitrogen 
Metabohsm ii UreaSprayed Young Corn Plants Nauch Tr 
Vissh Selskostop Inst , Sofia, Agron Fak , Ser Rast 
18 183 200 (Buig) 

The dynamics of synthesis of some amino acids during the 
first 24 hours after spraying the young corn plants with 2% 
urea solution was studied Decreased amino a id synthesis in 
the leaves was followed by an activation of that process in the 
roots In urea sprayed detached leaves, protein degradation 
was restricted mainly to the phase of anude formation 
(glutamine and asparagine) Fumaric, succinic, and malic acids 
were strongly dec.reased in urea sprayed plants These acids 
were used in the reductive anmnation in wlich aspartic acid 
was formed Acceleration in the N metabolism was observed 
when the plants were sprayed with urea and nialic or succinic 
acid solutions together (FA 1 1049) 

338 Nikolov, B A 1969 Nutrition of Corn Leaves with 
Molybdenum and Manganese God Soffi Univ, Biol Fak 
1967 1968 62(2) 209 18 (Bulg) 

MnSO 4 at concentrations of 15 3 and 60 g/decare and 
(NH4)6 Mo7O2 4 41120 at 15 3 and 60 g/decare were applied 
to Wisconsin 641 AA corn leaves grown on degraded 
chernozem before their flowering In dry conditions, no 
increase in the yield of grain or plant mass was observed, N 
content and Lrude protein were increased (CA 73 108821q) 

339 Panaiotov, A A 1968 Fffect of the Trace Eilements, 
Zinc and Molybdenum, on Wisconsin 641 AA Corn Growing 
on Degraded Chernozcim God Soffi Univ , Biol Fak 
1966 1967 61(2) 305 14 (Bulg) 

The eflect ot ZnSO4 (0025%, 005%, 001%), 
(NH4 )6 Mo7 O2 4 4120 (f) (0 02%, 0 04%, and 0 06%), and a 
mixture of 0 025% ZnSO4 and 0 02% 1 on the yield of the 
overground mass, corn yield, absolute seed weight, extraftable 
P, and crude protein .ontent was studied -n a field trial with 
Wisconsin 641 AA corn on leiched .hernozen All 
concentrations have a positive effect on the overground mass 
and the yield of crude protein, with the exception of the 
highest Zn conCentrtion and the lowest Mo concentration 
The trace elements always have positive effects on the absolute 
seed weight The availability of P is only improved at 0 05% 
ZnSO 4 , 006% 1, and with the m xed solution (CA 
73 108818u) 
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340 Peneva, N, Patarinski, N 1968 Effect ofZinc Sulfate on 
the Chemical Composition of Corn I eaves Pochv Agrokhlm 
3(2) 61 5 (Bulg) (VS! "Georgi Dimitrov," Sofia) 

Corn was grown in pots in calcareous soils When Zn was 
applied, N, P, and K decreased and dry matter intreased The 
Zn content of the leaves was also influenced by the 
(.omposition of the soil and the changes in plant nutrition 
(with trace elements) When the rat os of N, P, and K in leaves 
with and without Zn are ligh~r than 1, the soil is not 
sufficiently stocked with av l'tbi Zn (CA 69 6653 Ie) 

341 Petkov, N 1967 Comparative Testmg of the 
Effectiveness of Aqueous Ammonia and Ammonium Nitratein 
the Area of the Rossilsa IrrigationSystem Pochv Agrokhirm 
2(6) 83 7 (Bulg) (Exp Sta Irrig Fmg, Pavlikeni) 

On leached chernozem aqueous NH3 and NH4 NO3 were 
equally effec.tive for maize (SF 31 2767) 

342 Nikola, P 1966 Fertihzmg of Corn Grown on Leached 
Che'Wozem with Irrigation Pochv Agroklim 1(5) 481 6 
(BuIg) (Exp Sta Irrig Fmg , Pavhkeni) 

Fertili7ation of leached dcernozem was carried out with 6, 
9, 12, and 18 kg N/0 I ha, 6, 8, 12, and 18 kg P2 05 /0 I ha, 
and 6 and 9 kg K2 0/0 I ha Half of the N was given before 
sowing, and half in two portions, during growth, 2/3 P20S was 
spread in the fall before plowing, and 1/3 in the spring All the 
K20 was given in the fall Tests were also made with N, P, and 
K alone The irrigation was twice in 1961 with 160 m3/0 1 ha, 
in three portions, and three times in 1962 with 220 m3/0 I ha 
each Corn reacted most with N, less with P, and not at all 
with K, when used alone The highest yield of grain was with 
18 18 9 N P K (kg/ha), 1,433 kg/ha compared to 982 kg/ha 
for the control (CA 67 24520 

343 Sarkizov, M 1967 Use of Peat in Maize Dressing with 
Imgatton Pochv Agrokhim 2 53 7 (BuIg) (Exp Sta, 
Pazardjik) 

Maize yields did not increase after applications of 20 
tons/ha peat, not composted with fertiliLers, after fertiliLing 
with 20 tons/ha peat composted with fertilizers (0 5%N and 
0 5%P2 05), yield increases were the same as those when 313 
kg/ha N and 555 kg/ha P2 05 were applied separately (SF 
30 4495) 

344 Stoimenov S 1968 The Dates of Ammonmum Nitrate 
Application to Irrigated Maize Grown for Grain and Silage 
Pochv Agroklum 3(6) 85 95 (Bulg) (Inst Tsarev, Knezha) 

In trials during 3 years at Knezha, highest yields of grain 
and silage material were obtained when N fertilizer was applied 
at the 5 6 leafstage or before sowing Split application did not 
increase the yields (FCA 22 2624) 

CZECHOSLOVAKIA 

3 Belej, J ,Kuik, D 1967 The lffect of High Amounts of 
MineralFeitihizersApplied to Cornt Duringa HumidandCool 
Year Acta Fytotech 16 69-83 (C7Cch) 

The paper presents results of experiments carried out in 
1964 on the United Agricultural Co-operative Drazovee Nitra 
district, with various doses and ratios of nutrients combined 



after irrigation Irrigation was carried out in two phases once 
after blooming and then at the time of milky ripeness of the 
grain, a total dose of 800 m3 /ha when a period of favorable 
moisture conditions was followed by a perioi of insufficient 
rainfall Without irrigation, the greatest rise in grain quantity, 
as compared with the unfertilized control, was 8 48 q/ha at 
the ratio of N P2 05 K2 0 15 1 1 In the case of irrigation, 
yields were practc1lly the same regardless of the level and 
ratio of nutrients 

346 Bizik, J, Masaryk, S , Ivanic, J 1968 Changes in the 
Content of Nitrates in Brown Soils in Relation to the 
Applicationof Fertilizersto Corn Acta Fytotech 17 123-33 
(Czech) 

The development and fluctuation of nitrate in leaves of 
corn grown for grain and fertilized with various combinations 
and doses of fertilizers was studied by the colormetric method 
The fluctuation of nitrates was observed in two depths, i e 
from 0 to 20 and from 20 to 40 cm from June to October 
The development of nitrate depended mainly upon soil 
temperature and reached a maximum 4 5 weeks after 
application of ammonium sulfate On the variants with stable 
dung, the development of nitrate was slower and less 
expressive than with ammonium sulfate During autumn, no 
rise in the nitrate content was observed The fluctuation of 
nitrates is conditioned by the movement of water in the sod 
Evaporation from the soil causes the movement of nitrates out 
of lower strata into the surface strata Depending upon 
manuring and the quantity of precipitation at the end of 
vegetation, the ratio of nitrates changes in favor of their higher 
concentration in greater depths At lugher doses of N 
fertilizers, the soil contained considerable quantities of NO3 in 
October which, from the point of view of plant nutrition, 
must be considered a loss 

347 Ivanko, S, Michahk, I 1966 Effect of Previous 
Nutrition on Uptake and TDnsformation of Phosphorus it 
Maize Roots Biol (Bratislava) 21 339 51 (Ger) (Lehrstuld 
Radiobiol Biochemie Ldwirtschafi Hochschule Nitra) 

Fifteen-day-old seedlings grown in water cultures supplying 
32  NPK or NK were transferred to solutions supplying p

Uptake of P32 /g of fresh root and rate of incorporation ofP 3 2  

into high molecular compounds in the first five seconds of 
exposure were greater in NK than in NPK treated seedlings 
(SF 31 492) 

348 Ondracek, L, Kordik, E, Tumova, E 1965 
AgrochemicalEffectiveness of Combined Fertilizerson Maize 
Agrochemia (Bratislava) 5(6) 162 64 (Czech) 

Twenty field trials on different sod types, i e , chernozems, 
degraded chernozems, brown soils, alluvial soils, at pH 6 6 7 6 
were set up Mean grain yields of corn variety LSP amounted 
to 46 7 quintals/ha Significant differences were attributed to 
the P Grain yield increases were higher on sods with lower P 
content, with higher CaCO3 content, and with lower pH 
values A correlation was established between the soil P content 
and g~ain weight inLreases The NPK fertilizer prepared using 
the nitrosulfate manufacturing technology, was the most 
appropriate one for corn fertilization (CA 67 63354x) 

349 Ondracek, L 1968 Agrochemical Lffectiveness of the 

Combined NitrocarbonateNPK 3B Fertilizer Rostl Vyroba 
14(3) 251 56 (Czech) (Vyzk Ustav Anorg Chem, Usti nad 
Labem) 

Field experiments in 20 various regions with fertilizing of 
maize were carried out Combined nitrocarbonate N P K 3B 
fertilizer containing N 15 5%, P2 0 9 0%, K2 0 14 6%, N P K, 
a mixture of simple fertilizers (Lovosice saltpeter, 
superphosphate, KCI) and N K, a mixture of mentioned simple 
fertilizers without superphosphate, were used The nutrient 
levels of N 102 kg/ha, P2 0s 60 kg/ha, and K2 0 96 kg/ha were 
chosen An average increase of corn yield of 0 E.8 quintals/ha 
after N P K 3B treatment and 0 73 quintals/ha after N P K 
treatment, as compared with control, was obta-ned There was 
no statistical difference between N K fertilizig in comparison 
with control and between N P K 3B fertilizin, In comparison 
with N P K A short review of the results with N P K 3B 
fertilizer obtained in Czechoslovakia is given (CA 69 95519n) 

350 Spaldon, E, Belej, J , Kuka, J 1967 77e Inquence of 
High Nutrient Doses on Yields of Corn for Gram Acta 
Fytotech 16 53 68 (Czech) (Agron Fak, Vys Sk 
Pol'nohosp , Nitra) 

Maize responded better to fertilizers when it followed 
cereals rather than lucerne, and responses were greater in a moist 
year, when fertilizer was best applied in spring In drier years, 
applying part of the fertilizer before plowing in autumn was 
more effective Foliar applications of N were ineffeLtive 
Lucerne was as good a preceding crop for maize as cereals 
exceptin 1yearwith dry weather after tasseling (FCA 21 181) 

351 Vorisek, V , Minarova, E 1969 Effect of Boron on the 
Uptake of Nitrogen, Phosphorus, and Potassium by 
Hydroponically Grown Corn ("Zea mays") Acta Univ Agr, 
Brno, Fac Agron 17(4) 679 82 (Czech) (Vys Sk Zemed, 
Brno) 

Corn plants were explanted in growth pots filled with 
Richter solution at the coleoptde development stagi and 
enriched with B 0 5, Mn 0 5, Cu 0 05, Zn 0 05, and Mo 0 01 
nig/pot To different pots, various amounts of additional B 
were also added Plants were harvested after II days B 
favorably 4ffected the uptake of N P K if used in low 
concentration. (10 mg B/I ), reduced uptake was found with 
high B concentrations (100 mg/I ) P transport from roots to 
the shoots seemed to be influenced more than that of N and 
K The ratio of P content in shoots and roots was 4 1 in 
control plants without B, 9 1 with 50 mg B added and 13 1 
with 100 mg B added Large B concentrations adversely 
affected mineral uptake in the order, K > P > N (CA 
73 130231 u) 

352 Vorisek, V , Mannsbartova, E 1966 The 
PathophystologicalEffects of High Boron Concentrationson 
Oulture Plants I Effects on the Enzymic Activity and 
Chlorophyll Production in "Zea inays" During the Early 
Stages of Development Sb Vys Sk Zeroed Brno, Rada A 
4 48390 (Ger) (Pllanzenphysiol Landwirtschafthihen 
HochsLh , Brno) 

Maize seeds were soaked for 24 hours at 200 1 BO3 
solutiop- containing 0 05, 0 10, 0 50, 100, and 5 00 g B/I, 
and the enzyme activity and germinating power of some 
determined The remainder were planted in quartz sand and 
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were fed with nutaient solution After three leaves had foimed, 
the catalase, ascorbic oxidase, polyphenoloxidase, peroxidase 
and dehydrogenase activities, and the chlorophyll and caroten 
contents were measured Above 0 10 g B/I the germinating 
power decreased sharply and 5 00 g B/I was toxic Pe~oxidase 
and polyplienoloxidase activities decreased as the B 
concentration was increased and were completely inhibited at 
5 g B/I Ascorbic oxidase activity was lowered in the root. but 
increased in the plant Growth inhibition and decay were 
caused by Inactivation of the oxidases (CA 67 32039u) 

FRANCE 

353 Berher, Y , Guimaud, G , Sauvaire, Y 1969 Study, Using 
Nitrogen 15, of the Absorption and Metabolism of 
Ammonium Supplied at Increesing Concentrationsto Excised 
Roots of Maize Agrochinica 13 250-60 (Fr) (Cent Et 
Nucl ,Cadarache) 

On immersion of excised roots of maize in (NH 4 )2SO4 
solutions of 2 10 6 to 1 10 2 normality, incorporation of ISN 
in the diffc. ent fractions extracted from the roots increased 
with inLreasing concentration and leveled off at 2 10 5 to 
2 10 4 concentration to increase again at higher 
conccnLtrations, th diflusable fraction of NH4 + ions followed 
the same pattern A hypodhesis of the mechanisms involved is 
propounded (Sr 32 3848) 

354 Bertrand, D , D.Wolf, A 1968 Aluminum, A Trace 
Lleinent Required by Coni C r hebd Seanc Acad Sci ,Ser 
D 267(26) 2325 27 (Fr ) (Inst Pasteur, Paris) 

In a s'udy, M,!was shown to be a dynamic trace element for 
corn The optimum dos ige was found to be 0 25 0 3 mg/I of 
cultlire mediam In case of Al deficiency, the medium 
becomes more acid (FA 2 1377) 

355 Bertrand, D 1969 Fluonne,a Dynamic Micro nutrient 
for Maize C r hcbd SeanL Acad Sci , Ser D 269 1767 69 
(Fr ) (Inst Pasteur, Paris) 

Maire grown in nutrient solution needed small amounts of 
r for satisfactory development Depending on Al concentraion 
in the solution, optimum .oncentration of NaF was 18 2 
mg/I Higher ratc-s were highly toAic A slight excess of Al in 
the solution decreased F toxicity (SF 33 2375) 

356 Bertr md, D , DeNN oil, A 1966 On the Maximum Yield 
of Grain Maize C r hebd Seanc Acad Agric Fr 
52(16) 118689 (Fr) 

In I preliminary tri mlinrrance, three 100 m plots were 
sown on May 3 with the Inize cv INRA 200 at (a) 60,000, (b) 
90,000, md (c.) 120,000 se ds/ha NPK at 150 75 75 kg/ha 
together with Mg, Mn, Mo, B, and Ni w is applied immediately 
before sowing larvest took place on September 27 28 The 
number of plants/ha and the yield of grain (15% moisture) 
were, respectively (i1)47,750, and 6,960 kg/ha, (b) 65,000, 
and 8,530 kg/ha, (L) 81 200 and 9,520 kg/ha (ECA 20 2285) 

32.7 Blancliet, R , I ior imonti S , Bosc, M,Gelfi, N ,Hilaire, 
A , Viard, R 1968 Actual Problems ofPhosphate ,etthzer 
Observed Through Several Fanning Regions in Toulouse 
Region C r.ybd Seanc Acad Agric Fr 13 1064 72 (Fr) 
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Yield was limited by insufficient moisture more than by 
nutrient lack In dry years, response to fertilizer was not 
appreciable, but 60 kg/ha P2 Os is recommended to replace 
P20 5 extraced from sod by the average yield of 50 to 60 
quintals/ha Where water supply is adequate, as under intensive 
irrigation, 90 100 kg/ha P20 are required for a yield of 100 
quintals/ha 

358 Coie, U , Lesaint, C , Provot, M , Le Roux, F 1966 
Comparison of Cations i the MineralNutrition ofMaize and 
Tomiato Ann Physiol Veg 8(2) 87 100 (Fr) (Centre NatI 
Rech Agron , Versailles) 

Maize and tomato plants weie grown in pot culture, 
irrigated with flowing solutions containing increased 
concentrations of K, Na, Ca, or Mg The "normal" 
concentration of Na was 0 2 meq/l , and that of K, Ca, and 
Mg, I meq/l , respectively The "strong" concentrations were 
72 and 8 meq/l respectixely Mineral cations and organic acid 
concentrations in the different plait parts and at different 
stages of growth were deterrmned Yields of niize varied from 
173 to 221 g/pot, and of tomato, from 147 to 243 g/pot, fresh 
weight, growth was inhibited by excess Mg Increased Mg 
concentrations also produced lesions on the leaves In 
tomatoes, the content of the different cations was, in general, 
increased when the concentration of that ion was high in the 
nutrient solution Ca content was higher when K and Na 
concentrations were high, but it was reduced when the Mg 
concentration was high Similar results were obtained with 
maize Tie content of Ca and Mg increased with age of the 
plants Total cation contents were highest when K and Mg 
contents wer. high The smallest differences in cation content 
were found in the roots Na was not antagonisti(, to the other 
cations K was antagonistic to Mg, Ca, and Na, in that order 
Ca was antagonistic to Mg and slightly antagonistic to K An 
increased Ca concentration always produced an increase in 
total cation content Mg was antagonistic to Ca in maize and 
tomato The antagonism was reciprocal in tomato The effect 
on organic acid content was greater in tomato than in maize 
In maize a high Mg concentration decreased the content of 
quinic + slikimuc acids e'id high Ca or Mg concentrations 
reduced the citric acid content There was little effect on 
succinic, aconitic, and malic acids In tomato a high Ca 
concentration increased the total and malic acid content, and a 
high Mg concentration increased the content of qunic + 
shikimic acids and succinic acid and decreased the oxalic acid 
content K+ is the cation favored to accompany NO3 and 
organic acids dunng their transport by the plant (CA 
66 85118e) 

359 Collier, D 1966 The Nitrogenous Fertilizing of 
RotationalCrops on the CalcareousClay Soils ofLimagne and 
on the GraniticMountainous Soils of Auvergne Ann Agron 
17 219.49 (Fr) (Cent Rech Agron du Massif Cent, 
Clermont Ferrand) 

On sugar beet, wheat, maize, barley, and rotational leys 
grown on calcareous clays, straw decreased yield, green 
manure increased yield and farmyard manure had no effect 
during tie year of application Only farmyard manure 
produced beneficial residual effects for the following 2 years 
Sugar beet, maire, and potatoes on the I imagne clays and on 
the granitic soils responded to spring applications of N Wheat 



and barley also responded to N but earlier applications, i e at 
tillering, were desirable Applications of farmyard manure to 
the Limagne soil for 14 years resulted in a positive Nbalance 
of about 500 kg/ha compared with the negative balances of 
approximately 1,30*0 kg/ha and 1,000 kg/ha associated with 
incorporation of crop residues and use of fertilizers 
respectively (SF 30 1272) 

360 Combret, M , Blanchet, R , Fioramonti, S 1969 Effect 
of Various Irrigation Regimes on the Economics of Maize 
Cultivationin Soils ContainingDifferentAmounts ofAvallable 
Water C r hebd Seanc Acad Agiic Fr 55 77 84 (Fr) (Sta
Agron , INRA, Toulouse) 

In soils containing 85 and 150 mm available water, 
irrigation increased maize yields from 10 and 30 q/ha in the 
control (unirrigated) plots to 70 and 80 q/ha, respectively
Production cost per q (in the Toulouse region) are discussed 
with reference to these results and the frequency of irrigation
(SF 33 4821) 

361 Decau, J, Pujol, B 1969 Effect of Water and N 
Nutrition on the Comparative Yield andProtein Quality of the 
Grami of Maize With or ithout the Opaque2 Gene C r 
hiebd Seanc Acad Sci, Ser D 268(19) 2343-46 (Fr) (Sta 
Agron ,Toulouse) 

In field trials, maize cv INRA opaque 2 showed higher 
response of grain yield, content of N and lysine m the grain,
and yield of lysine/ha, to irrigation and N fertilizer than 
normal maize (FCA 22 2625) 

362 Gautier, P, Langlet, A 1970 Effect ofPlacement of a 
StarterFertilizeron Maize Yield and LeafNutrient Con'ent 
C r hebd Sean,. Acad Agnc Fr 56 51 6 (Fr) (Societe
Pechiney Saint-Gobain) 

In a NP, NK, NPK fertilizer trial in a maize wheat barley + 
ryegrass rotation, placement of a starter fertilizer with the seed 
(N for the NK, and NP for the NP and NPK treatments) 
increased maize yields and decreased moisture content at 
harvest Where fertilizers were applied in unbalanced ratios, 
placement of the starter fertilizer decreased the harmful 
effects of excess K or P nutrition, but increased the effects of 
K deficiency (SF 33 4060) 

363 Juste, C, Solda P, Laborde, A 1968 Liming and 
Development of Reclaimed Acid Soils in the Basses Pyrenees 
Results of a Long Term Experiment C r hebd Seanc Acad 
Agric Fr 54 290 96 (Fr) (Sta Agron, 13 Pont de la Maye) 

Results are reported for the first 5 years of a liming
experiment with maize on a "touyas" sod previously under 
heaths The soil is an acid clay loam (pH 4 8), high in organic 
matter and exLhangeable Al, and low in exchangeable babes 
and P205 On unlined plots maize showed symptoms of N, P, 
Ca, and Mg deficiency, and Al and NH4 toxicity These 
symptoms doappeared on liming, th. optimum rate being
4,000 kg/ha CaO in a single application Compared with the 
control, tis increased yields by 185 6 q/ha over 4 years, but 
only slightly increased the initial pH and had little effect on 
organic matter content Splitting CaO applications produced 
lower yields, but soil exchangeable K and P2 0, content 
changed little with method of application Liming markedly 
increased exchangeable Mg (FCA 22 4483) 

364 Routchenko, W, Lubet, E 1966 Role of Cationic 
Equiibrium and of the PrincipalIndividual Cations in the 
Manifestation of Ammonia Toxicity of Young "Zea mays" 
Plants C r hebd Seanc Acad Sci, Ser D 262(2) 281 84 
(Fr) 

Maize plants were growhi in containers of soil from an area 
+known to be subject to toxic symptoms related to high NH4 

levels in the plant sap Tus soil was low in exchangeable 
cations and organic matter, but high in available P The 
analyses of sap from untreated plants were compared to those 
obtained following the addition of 5 meq solutions of Ca, Mg, 
NH4 , K, or Na chlorides or various Loibinations of N, P, K, 
and Mg amendments per I The healthy plants were 
characterized by a much higher K content (40% of the total 
cations) as well as lower NH4+ content (2% of the total 
cations) compired to the plants with toxicity symptoms (24%
and 11%, respectively) Addition of K or Mg reduced or 

1minated the toxicity, but P and N intensified it The 
toxicity may be a result of Kdeficiency producing aL1hrnge in 
the production and transloation of cirbohydrates necessary 
for organic incorporation of NH4+ If photosynthei-is is 
depressed the toxic effect isintensified C 1 64 14910c) 

365 Soubies, L, Lenain, L 1967 Results ofExpenments on 
Deep Placement ofNitrogen Fertilizersfor Maize C r hebd 
Seanc Acad Agric Fr 53 922 26 (Fr) 

In dry climates, where evaporation may cause NO3 N 
fertilizers to accumulate at the surface and become unavailable 
to maize, placement of NH4 N 15 20 cm deep between the 
rows, when the crop was about 40 cm high, gave an average 
grain yield increase of 5 q/ha over surfaue application (SF 
31 1406) 

EAST GERMANY 

366 Birke, J 1967 Effect of Irrigation, Sandy Soil 
Improtement, Differential N Fertilizing and a Preceding 
Grass/Clover Crop on Plant Height of Silage Maize 
Albrecht Thaer Arch 11(1) 31-42 (Ger) (Inst Acker u 
PflBau Muncheberg) 

Silage maize was grown with or without irrigation in 
1962 65 following a 1 year Italian ryegrass/alsike clover/red 
clover ley' and given 80 or 160 kg N/ha Some plots had been 
ploughed in 1959 to a depth of 57 cm and been given 60 tons 
farmyard manure, 2 hkg basic slag and 3 hkg 40% KCI/ha, 
others had been ploughed normally In the dry years 1963 and 
1964, plant height was increased by irrigation, whereas in 
1962 irrigation adversely affected early growth Plant height 
during the early pa-t of the growing season was reduced by the 
deep ploughing treatment in all years and by high N in 
1962 64 (FCA 20 2284) 

367 Burkhardt, H 1967 Effect of Different Rates of 
Nitrogen Applied to Fodder Rye and Succeeding Maize 
Albrecht Thaer Arch 11 785 94 (Get) (Hochsch Landw, 
Bernburg) 

Economic increases in yield were produced on dhernozem 
by increasing the application of N to 120 kg/ha, a further 
increase to 160 kg/ha did not result in any significant increase 
in yields Ureaform was no more effective than calcium 
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ammonuim pitrate, simultaneous application of K fertilizer 
improved the efficiency of high rates of N (SF 31 1390) 

368 Fiedler, G, Linke, E, Streuber, E 1964 Results of a 
10 Year Static Trial of Iwitrogen Forms and Rates of 
Application Albrecht Thaer Arch 8(8/9) 649 73 (Ger)

In the 10 year test cereal and vegetable crops were 
alternated annually, manure was added to half the vegetable 
crops at 20 tons/ha, N, at 20, 30, or 40 kg/ha, was added at 
four levels (each double sie next low- r one) as (NH4)2S04 
(1), Ca(NO3)2 (1), or Ca(NO )2 NH4 NO3 (111), P, at 30 80 
kg/ha, was added the first year as calcined phosphate and 
annually thereafter as superphosphate, K, at 60 160 kg/ha, was 
added annually as 60% KCI, the levels of N, P, and K used 
depended on the crop The crops were oats, potatots, winter 
rye, corn, sum-ier wheat, winter wheat, and sugar beets 
Generally the different forms of N gave little difference in 
yield,increasing N mnLreased yields, manure increased vegetable
yields At low levels of N, If and III gave higher yields than I 
but this was reversed at higher levels Tile pH fell from 7 6 to 
7 2 except for the highest level of I where it fell to 6 8 7 1, 
regardless of manuring Total N in the soil increased with N 
apphcation, increased with time with manure and decreased 
without, and was higher at low N levels with I than with I or 
Ill fotal C at the soil was highest with I at very low N 
dosages, showed little difference at hugh levels of N, and 
increased with time especially with manuring Generally !, II, 
and III had little effect on P, K, and Mg levels of the sod 
except that at highest dosages P rose ,nd K fell with I There 
was a general ticnd to lower N, P, aad N'levels with higher N 
dosages (CA 62 11103e) 

369 Focke, R, Franzke, W, Winkel, A 1966 Comparative
Observations on the Photopenodic Response of Maize, 
Lucerne and Oats as Afected by N Application
Albrecht Thaer Arch 10(9) 815 28 (Ger) (Inst PflZucht, 
Bernburg) 

In pot trials, maize, oats, and lucerne were established in 
the open and then grown in controlled temperature cabinets 
under natural daylengths or with the end of the photopertod 
extended from 4 to II p m by 2500 lux lamps, they also 
received different levels of N At a given N level, all three 
species developed better under long phutopenods than short 
ones Short photoperiods acct-- ted flowering in maize, as 
did N application, and led to high root dry weights in lucerne 
and oats, and a high protein content in lucerne "4reduced 
root growth of lucerne but, under long p otopeniods,
increased the carotene content Sugar content was influenced 
by treatment, the lowest ,alue occurred in lucerne under short 
photoperiods (FCA 20 938) 

370 Kunkel, K 1965 CombinedApplication of W6658 and 
Urea in Maize Grown for Silage Wiss Tech Fortschr 
6(2) 84-b (Cer ) (Inst Acker u PtlBau, Muncheberg) 

Addition of urea at 90 kg/ha to W6658 (simazine) at 1 5 
kg/ha in 600 liters water applied in bands over the rows at 
sowing improved early development of maize and reduced 
production costs, cnnipared with plots treated with simazine 
alone Where nrtrochalk was applied at 100 kg/ba 
pre emergence, half the -'-age rate of urea sufficed (FCA
21 114) 
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371 Schulze, W 1964 Nitrogen Fertilizing and Sugar 
Formation in Corn Albrecht Thaer Arch 8(8/9) 711-23 
(Ger) (Martin Luther Univ ,Halle, Wittenbrvg) 

Corn was grown in pots of 2 kg field soil, 4 5 kg quartz, 2 g 
K20 as K2S04 , 1 5 g P205 as Ca(H 2PO4)2, and 0 5, 1 0, or 
2 0 g N as (NH4 )2SO4 (P NH4NO3 (II), or Ca(N0 3 )2 (I r 

Upper leaf, stalk, and lower leaf samples were taken wa the 
early morning Fructose, glucose, sucrose, dry weight, total N, 
nitrate N, and P were determined At the 7 week sampling all 
N treatments increased the sugar levels, especially 1, at high
levels N addition tended tc decreast, sucrose levels Sucrose 
levels were highest with III P decreased in the order!, 11, and 
III and generally with increasing N At the 9 week sampling,
fructose was increased by III only in the upper leaves but by!, 
II, and III in the lower leaves and stalks Glucose was increased 
in all parts by I, II, and III Sucrose in the top leaves was 
nicreased greatly by I and III and in the lower leaves and stalk 
by, II, and III Dry weight in all pads was increased by 1,11, 
and 111, but was decreased with increased dosage to the 
greatest degree by I and least by 11 At the 11 and 15 week 
samplings, the main changes were in.reased dry weight and 
decreased N and P levels The stalks showed a maximum sugar 
content at 11 weeks, fructose increased with increasing 
dosages of I, went through a maximum with I, and decreased 
with III The glucose level throughout the te. generally
paralleled that of fructose but to a lesser degree (CA 
62 11103c) 

372 Specht, G 1966 Effect of Increased N and Sowing
Rates on Green Fodder Maize Under Various Growing
Conditions Albrecht Thaer Archiv 10(2) 89 106 (Ger) (Inst 
Landw UntersWesen, Potsdam)

In general, the optimum ra~e of N for fodder maize was 120 
kg/ha A plant population of about 250,000/ha was considered 
best, this would be obtained with seed rates of 90 120 kg/ha,
assuming the maize to have a medium 1,000 grain weight and 
normal germination capacity, and that field losses would be 
about 33% (FCA 19 2087) 

373 Vielemeyer, H P , Fischer, F , Bergmann, W 1969 
Studies on the Effect of the MicroNutrients Iron and 
Manganese on the Nitrogen Metabolism ofAgnculturalPlants 
I Infonnative Studies on Nitrogen FractionsandAmino Acid 
Composition of Total Hydrolyzates i Several ForagePlants 
Albrecht Thaer Archiv 13(3) 291-302 (Ger) (Inst fur 
Pflanzenernahrung, Jena and Technischen Unix , Dresden) 

Hydroponic. experiments with the forage plants maize, oats, 
unflower, marrow stem kale, fodder pea, sugar beet, red and 

white clover, and alfalfa were used to study the effect of Fe 
and Mn deficiency nutrition on tile content of crude and pure
protein as well as of a number of essential amino acids in the 
total hydrolyzates of the plants in the leaf stage (generally
shortly before flowering) The most striking result was the 
partly considerable accumulation of soluble Ncompounds in 
the plants damanged by Fe and Mn deficiency The pure
protein contents were in most cases but slightly changed, but 
strongly reduced in some plants, while in case of 
Mn deficiency in maize and fodder pea they were significantly 
increased This resulted In a differing increase of the crudc 
protein contents in the various test plants depending on the 
plant species and on the development of the deficiency The 



paper-chromatographically determined contents of essential 
amino acids/16 mg of hydrolyzate N declined at differing 
degrees in case of Fe- and Mn-deflciency in the studied forage 
plants, with no specific effects on particular amino acids being 
noted In dependence on the extent of th2 damage, the decline 
of amino acid contents in the crude protein led also to a partly 
considerable reduction of a biological protein value of the 
forage plants calculated by the method of Oser The reason for 
the decline of the biological protein value ismainly seen in the 
accumulation of non amino acid N compounds in the damaged 
plants which are included in the determination of the crude 
protein N, since the contents of the studied essential amino 
acids-as related to the dry matter-are generally but little 
influenced by the deficiency nutrition (FA 2 1129) 

WEST GERMANY 

374 Dorr, R 1968 The Utilization of Ntrogen in the 
Alkaloids Brucme andStrychnineby Two Different Cultivated 
Plants Z PflErnalir Bodenk 119(2) 107 14 (Ger) (Agrik 
Chem Inst , Univ Bonn) 

In studies on the uptake of organic molecules by plant 
roots, maize and barley were growvn in pots on a rendzina and 
a pseudogley and given 0 5 g alkaloid N/net Small quantities 
of the above alkaloids were absorbea unchanged by the roots, 
and levels of <0 1%alkaloid (dry matter basis) were found in 
the tops About 31% of the alkaloid N supplied was recovered 
in the plants, but most of this was absorbed after microbial 
breakdown in the sod (FA 2 1338) 

375 Gericke, S 1966 PhosphateManunng ofFodderCrops 
Phosphorsaure 26 174 92 (Ger)(Essen Bredeney) 

Apphcation of 60, 90, and 120 kg/ha P205 increased 
average yields of grasses and legumes in 3,056 regional trials by
35%, 49%, and 61% respectively, corresponding increases were 
12%, 22%, and 28% in 59 trials with silage maize, 23%, 33%, 
and 42% in 1,123 trials with fodder roots and 15%, 18%, and 
22% in 2,105 trials with mixed corn, potatoes, and turnips, 
responses increased progressively during 12 year, Responses 
by roots, cereals, and grasses to 46 95 kg/ha N(851 trials) and 
to 60 100 kg/ha N (675 trials) were 61% and 57%, 
respectively Apphcation of 60 and 120 kg/ha P205 increased 
average crude protein cont( its by 44% and 83%, 
corresponding increases in P205 and CaO contents were 62% 
and 117% and 45% and 81% (SF 30 2911) 

376 Hoffman, W E 1966 The Effect ofPotassiumNutrition 
on Potassium Uptake by Rye and Corn Plants PflErnahr 
Bodenk 113(2) 112 20 (Russ) (Univ Kiel) 

Two sets of rye and corn were planted simultaneously into 
nutrient solutions of various compositions (hydroponics), a 
part of the yield was haivested after 3 weeks, and the rest was 
placed into a complete nutrient solution for several days to 
study nutrient uptake Neither rye nor corn plants take up 
larger amounts of Ca after Ca deficiency as compared with 
contiols On the other hand, K deficient plants take up 
5 10 fold more K than that which was taken up by plants 
which had received excess K K deficient plants show a strong 
selectivity for K as against Ca, when compared with the 
controls The higher K uptake is induced by K deficiency and 

has no connection with differences in the content of other 
cations in the nutrient solution (CA 66 1025 1w) 

377 Jungermann, K 1964 The Btuet Contentof Urea and 
Plant Growth Landwirt Forsch 17 93 9 (Ger) (Landw 
Versuchsanst , Darmstadt) 

Samples of urea containing 0 075%-4 7% biuret were 
applied to corn, sunflowers, and tobacco in pot experiments 
Only the sample %ith 4 7% biuret caused yield depressions in 
corn on sand (CA 62 3366a) 

378 Knauer, N 1967 Effect ofBandedNP andPFertilizing 
on Growth, Mineral Nutrition and Yield of Maize Landwirt 
Forsch 19 196 204 (Ger) (Inst fur Pflanzenbau, Universitat 
Kiel) 

Indications were obtained in one pot and one field 
experiment that there was little or no advantage in band 
placement Fertilizers tested were NIt4 phosphate and sulfate, 
urea and super Banded NH4 phosphate increased early 
growth, as compared with broadcast, but did not affect final 
yield Placement of urea hindered plant growth (SF 30 3621) 

379 Marschner, H ,Schafarczyk, W 1968 Comparisonof the 
Net Uptake of Sodium and Potassium by Maize and Sugar 
Beet Z PflErnahr Bodenk 118 172-87 (Ger) (Univ 
Hohenheim) 

Excised roots of maize and intact seedlings of maize and 
sugar beet were first grown in Na free nutrient solutions for 
10 21 days In both species, the subsequent uptake of Na from 
NaCI was decreased on addition of equivalent amounts of KCI, 
addition of CaCI2 drastically or slightly depressed Na uptake 
by maize of high and low K content, respectively, but had no 
effect on Na uptake by sugar beet When KCI and NaCI were 
simultaneously supplied in equivalent amounts, addition of Ca 
increased the accumulation of K and decreased that of Na in 
both plant species Application of 2,4 DNP reduced Na and K 
accumulation in the roots of both species, but increased K 
translocation to the shoots, it also increased the translocation 
of Na in maize and strongly inhibited it in sugar beet Rates of 
Na uptake and translocation were much higher in sugar beet 
than in maize (FCA 22 3514) 

380 Marschner, H, Schafarczyk, W 1968 Influx and Efflux 
of Sodium and Potassium in Maize and Sugar Beet Z 
PflErnahr Bodenk 118 187 201 (Ger) (Univ Hohenhem) 

In solution cultures initially supplying equvalent amounts 
of Na and K, with total cation concentrations varying between 
0 1 and 50 meq/l, plants of high Na and Kcontents showed a 
striking efflux of these nutrients, the exchange of Na and K 
between the outer solution and plants was restricted to 
exchange between root and solution in maize, while the 
exchange process occurred mainly in the shoot in sugar beet 
Influx selectivity was affected by Ca and Na + Kconcentration 
in the outer solution TransloLation of Na from root to shoot 
and vice versa was rapid in sugar beet, but it was very slow and 
took plae only from root to shoot in malze It is postulated 
that the high Na ac(umulatmon in maize roots is mainly the 
result of low affinity of the translocetion system in the 
symplasm o toot cells for N,, (FCA 22 3515) 

381 Niopek J 1965 The kfj oct of Nitrogen, Temperature, 
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and Water on Growth, Development, and Production Z 
Acker u PflBau 121(4) 315 33 (Ger) (Inst PflBau u 
PflZucht ,Giessen) 

In pot trials, maize cv Gelber Badischer Landmais and 
so, ghum cv Giessener Rote Besenlurse were grown on soil low 
in nutrients, at various N levels and (for the first 38 days) at 
40% and 80% sod moisture capacity Under N defiLiency, the 
height of both species was reduced and the leaves we e shorter 
and narrower than in plants given N Phasic development 
(illustrated in the text) was prolonged by N defiCl~.'iy, in a 
year of lugh temperatures, however, all growth phases were 
relatively short N deficiency and moisture deficiency re/uced 
the number of nodes In maize low N lowered the numoer of 
panicle branches, extreme N defiLiency prevented cob 
formation In sorghum, however, the number of flowers was 
reduced but they formed normal grains, the number of panicle 
branches was reduced almost to nil It was thought that 
resistance to water deficiency is well as to N deficiency by 
sorghum was associated with this formation of nermal grains, 
in addition, plants supplied with water after early water 
deficiency formed seeondaiy panicles, on the 4th 6th node of 
the main pani1le, whiLh, with adequate N, formed normal 
grains It was thought that low soil moisture tnd low 
temperatures were both responsible for reduced N availability 
to both species (FCA 19 155) 

382 Scheffer, F , Kikuth, R , Lorenz, H 1965 Acidic 
OrganicCompounds in Shoots, Roots, and Sterile Rhizosphere 
of Corn, Root Excretion Z PflErnahr Bodenk 
110(3) 201 10 (Ger ) (Univ Goettingen) 

The effect of the .ontent of various ,, ids in shoots, roots, 
and substrata during different m'neral nutrition, especially 
with Fe and K deficiency, on the bio, 'emical reaction chain 
and on the participation of thel metabolic products during 
mineral aptake was studied A method is described for keeping 
the system sterile A niasurable amount of inositol phosphate 
was fomled, the concentration of wluch increased 8 fold, 
when K+ was replaced b rNa+ With re dificiency, the citric 
acid content increased It was not secreted, but remained in 
the vacuoles (CA 64 11557g) 

383 Scheffer F, Kikuth, R, Lorenz, H 1965 Significance 
of Inositol Phosphate in the Uptake of K by Maize Plants 
Naturwissenschaften 52(18) 518 19 (Ger) (Inst 
Bodenkunde, Univ Giessen) 

From analyses of maize plants it is suggested that an 
mositol phosphate is a carrier in the uptake of K io,is (FCA 
19 1446) 

384 Shaaban, S 1968 Effect of Increased Nitrogen Rates on 
Yield andNutrient Vats.e ofFodderMaize Z Acker u PflBau 
28 221 38 (Ger ) (Univ Giessen) 

Crude protein contents and yields markedly increased with 
an increasing N supply, appication of 200 kg/ha increased 
protein content by 50% compared with untreated controls, 
and increased crude protein yield by up to 75% and 25% 
compared with a crop given no or 100 kg N, respectively For 
fodder ieaiie, application of 100 150 kg/ha N is 
reconmended (FCA 21 730) 

385 Teichmann, W 1969 Field Experiment on the 
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Phosphate Effect of Partially Water Soluble Phosphate 
Fertilizer Mitt DLG (Deut Landwirt Ges ) 84(7) 168 70 
(Ger) (Landwirt Weser Enos, Oldenburg) 

During a 6 year experiment on the same soil with corn, 
beets, and clover, a P fertilizer with 50% water soluble P was 
compared to a completely water soluble P fertilizer Yiels 
were identical, as was the P content of the plants (CA 
71 29685d) 

386 Wilberg, E , Michael, B , Pollmer, W G 1968 Effect of 
N Fertilization on Opaque-2 Afaize Rich in Lysine Z 
PflErnahr Bodenk 121(2) 125 32 (Ger) (Inst PflErnahr, 
Univ Stuttgart Hohenheim) 

In pot experiments with Opaque 2 maize and a local variety 
(normal), N was applied (a) before sowing at 2 g/pot, and (b) 
at sowing at 2 g/pot and again at flowering at 16 g/pot Grain 
lysine content in Opaque 2 was 30% and 68% lgier than in 
the normal cv for treatments (a) and (b), respectively 
Treatment (b) inLreased N contents in Opaque 2 and normal 
maize by 64% and 97%, respectively, and lys ie contents by 
46% and 90% In normal maize the lysine percentage in the 
tolal N was reduced from 4 4% to 4% by late application of 
fertilizer, but did not change in Opaque 2 (6%) (FCA 
22 1787) 

387 Zuern, F 1965 A Decade of Variety and Fertilization 
Experiments with Silo Corn and Turnips in Steinach Bayer 
Landwirt Jahrb 42 477 86 (Ger) (Lehr Forschungsinst 
Ver FoerderungGruenlandwirtsch Feldfutterbaues, Steinach, 
Straubing) 

Comparative cultivation of silo corn and turnips gave dry 
weight yields of 15,300 kg/ha for silo corn and 14,300 kg/iha 
for turnips Doubling of K P fertilization from 50 P2 05 + 100 
K2 0 to 100 P20 5 + 200 kg K2 0/ha and keeping the N 
fertilization the same (100 kg N/ha) yields 1,900 kg more 
corn/ha and 1,870 kg more turnips/ha (CA 66 36902x) 

HUNGARY 

388 Cserm, 1 1968 Inestigations Into the Effect of 
P'iosphoruson Maize Monocultures Grown on Drift Sands in 
tht Danube-7)sza MidRegion Duna Tisza Kozi Mezogazd 
Kizerl lntez Bull 3 43 52 (Hung) (DunaTisza Agr Exp 
Inst , Kecskemet) 

Maize was sown in 1964 and given N at 90 kg/ha, P at 0, 
30, 60, 90, or 120 kg/ha and K at 45 kg/ha in 1965 and 1966, 
or no fertilizer The total N content of maize at the shooting 
stage was highest in plots receiving N and K plus P at 90 kg/ha, 
followed by the plots receiving no fertilizer and those receiving 
N and K only Grain N content was highest in plots receiving N 
and K only and lowest in unfertilized plots K2 0 was high in 
ma ze plants at shooting and very low in the grain at harvest 
Average grain yields were highest in plots receiving 90 kg P/ha 
(FCA 22 2631) 

389 Dorogi, 1 1966 Effect of Urea Sprays on the 
Metabolism, Yield and Quahity of Silage Maize Masonniagy 
Agrartud Foisk Kozi 9, Novenyterln, 10 25 (Hung) 

Green matter yields were most favorably affected by sprays 
with 7% solution, followed by 6% and 2% solutions Urea 



sprays increased the uptake of N, P, and K by the crop (SF 
30 3015) 

390 Hussein, T A 1969 Effect of Fertilizerson the Foliar 
Surface and Productivity of Corn Agrartud Kozlem 
28(3-4) 213 19 (Hung) (Nyirsegi Mezogazdasagi K'serl 
Intez ,Nyiregyhaza) 

The fohar surface per plant was increased by stable dung 
and N P K or N fertilizers and decreased by increasing the 
number of plants The gram crop yield correlated with the 
total foliar surface area (CA 73 34281 q) 

391 I'so, I, Hussein, A 1968 Corn Yield as Influenced by 
the Dateand M.Jethod of Nitrogen Fertilizer Application Acta 
Agron Hung 17 37379 (Hung) (Agr Res Inst, 
Martonvasar) 

In 2 year trials on a nearly neutral loam soil, comparisons 
were made between the effects of NH4 NO3 broadcast before 
planting or when the plants were 20 cm tall, banded at the 
same rates after planting or when the plants were 20 cm tall, 
sprayed in 1% solution onto the leaves, and fohar spraying 
with 1%urea Early application of N sigmficantly increased 
grain yields, whereas spraying with NH 4 NO3 decreased yield 
(FCA 22 4486) 

392 Latkovics, 1 1969 FertilizationExperiments Agrartud 
Kozlem 28(12) 18*3-88 (Hung) (MTA Talajtani Agrokem 
Kutato Int , Budapeot) 

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

393 Latkovics, I, Mate, F 1966 Investigation of the 
Nutrient UptaI - of Young Maize Plants by 32P Labeling 
Agrokem Talajtan 15(1) 67 74 (Hung) (Hungarian Acad 
Sci , Budapest) 

Superphosphate 3 2P was applied by itself or with increasing 
N fertilizer doses to young corn plants in pot cultures on 
brown forest soil The plant dry matter and the N and CaO 
uptake increased with the amount of N added The P content 
and P yield of the corn plant was increased by superphosphate 
but was not affected by the addition of N containing 
fertilizers The K20 content of corn grown on N P treated sod 
increased in the early stages of development but deLreased 
'Avien the plant reached the harvesting stage The P uptake of 
corn seedlings from the fertilizer was insignificant at the 
beginning, but in 2 week-old plants >50% of the P yield 
originated from the fertilizer (CA 65 4592a) 

394 Latkovics, I , Mate, F , Varga, G 1968 Role ofNfitrogen 
in MineralFertilizerson Corn Growth, Studied with theAid of 
iMtrogen 15 labehng Isotope Stud Nitrogen Chain, IAEA 
1967 109 17 (Russ) (Nauh Issled Inst Pochvoved 
Agrokhim , Budapest) 

The role of N in mineral fertilizers in the growth of corn 

was studied with ' 5 NH4 SNO 3 applied at the rate of 90 
kg/ha During the vegetative period, the percentage of N in 
various parts of the plant decreased in tile control and the 
fertilized plots But vpplication of fertilizer increased the N 
content in all parts of the plant Application of fertilizer at tile 
benning of plant deveioprent increased the N content 
mainly in the vegcrJLve organs, whereas appiation at the end 
of plant development increa.ed the N Lontent in the 
regenerative organs On the basis of N balanLe, 31 7% of 
fertilizer N was utilized at harvest tune, whereas 40 9% was 
utilized on the basis of isotopic dilution (CA 69 75994k) 

395 Pal, I , Lazar, M 1966 The Effect ofhe Sowing Gamma 
Irradation (Cc 6 0 ) on the P asphate Uptake by Maize 
Seedlings Bot Kozl 53(4) 237-42 (Huig) (Agrartudomanyi 
Egyatem Novenytani es Novenyclettani Tanszek , Godollo) 

y irradiation of the seed had no effect on P uptake during 
the early stages of seedling growth when it was dependent on 
seminal sources of P At the 3 to 4 leaf stage, however, the 
uptake of 32P was stimulated by treatment with 1,000 10,000 
r and at the 5 to 6 leaf stage by 1,000 r, but at the 7 to 8 leaf 
stage 3 2p content was reduced by treatment with 
5,000 10,000 r compared with 1,000 r and untreated controls 
(FCA 21 131) 

396 Pekary, K, Kramer, M 1966 Residual Effect of 
Nitrogen Fertit'zers on Cereals Grown on the 
Chernozem Brown ForestSoil ofKompolt Agrokem Talajtan 
15(1) 97-108 (Hung ) (Inst Ag Expts , Kompolt) 

The residual effect of N fertilizers on barley, corn, and 
wheat yield was investigated on chernozem brown forest soils 
in the comparatively dry region of Kompolt (Hungary) 
Medium and lugh doses of N fertilizers (70 and 140 kg N/ha) 
showed a significant resxdt.al effect which approached or even 
surpassed the main effect Best efficiency was obtained by 
applying 70 Jg NH4 CaPO4 /ha (CA 65 2952g) 

ITALY 

397 Covarell, G 1968 Experimental Results on the 
Placement of Nitrogen Fertilizer in Solution for Maize and 
Sorghum Maydica 13 70 80 (It) (Univ Perugia) 

In 3 year trials on slightly calcareous clay soil of neutral 
reaction, aqueous solutions of urea (10% and 20% N) injected 
to 15 20 cm depth in the rows about 20 days before flowering 
were more effective than similar a'ounts topdressed in 
granular form (FCA 22 4366) 

398 Lanza, F , Boschi, V , Onofrii, M 1968 Influence of 
Hybrid T),pe, PlantDensity andLevel ofFertihzerN on Yield 
and Quality of Maize Grain Sementi elette 14(3) 158 68 (It) 
(Staz Agr Sper ,Modena) 

In trials in 1965 1967, yield and quality of maize gram 

were not significantly affected by hybrid type, plant density, 
and apphed N, but were mainly affected by climate of the year 
and soil type However, as i general conclusion, it is 
recommendod that early types should be grown at a density of 
6 8 plants/m2 and that N should be applied at 50 200 kg/ha 
(FCA 22 969) 
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399 Macri, F, Olivien, A 1969 Study on Osganic and 
MineralManuringApplied at Sowing andon PlantDensity of 
Grain Maize Agricoltura Venezie 23(5) 379 98 (It) (Ist 
Agron , Univ Padova) 

In trials with irrigated rmaize in 1967 1968, the highest
grain yield was obtained by applyi'ig 50,000 kg farmyard 
manure/ha, or by mincial fertilizrs supplying equivalent
amounts of NPK, at sowing No signific-t increases in yield 
were obtained b) applyig N as a topdressing Yields increased 
by increasing the plant density from 4 to 10 plants/m 2 , but
the greatest increase oc.urred when the denaity was increased 
from 4 to 6 plants/m 2 (FCA 23 178) 

400 Mattez, F 1967 Influence of Sowing Density and 
Nitrogen Manvrnz on the Productivityof FodderMatze Italia 
Agric 104(7) 771 9 (It) (Gruppo Studio Problemi Irrig
C R , Roma) 

In a maize trial near Rome, three plant densities (12, 21, 
and 30 plants/m 2) and three rates of N (0, 40, and 80 kg/ha) 
were tested The crop was sown on July 27 in rows 30 cm 
apart, and harvested on September 27 Irrigation was given
weekly during the growing period The dry matter yield/ha of 
herbage at the two ligher plant densities outyielded that at the 
lowest N had no effect on yield It was considered that the 
optimum LAI wac about 12 (corresponding to 2021 
plants/m 2 ) (FCA 21 109) 

401 Sebastiam, L A 1964 Effect of Nitrogen and 
Sulfur Containing Fertihzers on tile Sulfur and Nitrogen
Content and the Amino Acid Composition of the Protein of 
Corn Fodder Ric Sci, Rend, Sez B 5(1) 25 36 (It) 
(Centro Nazi MecCan Agr Rome) 

The effects of N and S fertilizations on the S and N content 
and the amino acid compositiop of the protein of corn fodder 
were investigated The four treatments were controls without 
fertilization, fertiliation with 3 60 quintals s03 /ha,
fertilization with 1 20 quintals N/ha, and fertilization with 
3 60 and 1 20 quintals SO3 and N/ha, respectively N and S 
fertilization did not influea.e the forage yield and ash content 
of dry matter The N content of the dry matter significantly
increased with N and S N fertilization The S content increased 

with S and diminilshed with N fertilization, the N + S 

interaction was positive and significant The biological value of 

the protein increased markedly with fertilization with S and S 

+ N, but decreased with N fertilization The mg of amino acid 
N/100 g dry substance for control, S, N, and N + S,
respectively, for the individual amino acids are aspartic acid 
6296, 7223, 69 63, 7995, threonine 3591, 39 51, 3635,
4337, serine 4057, 4299, 44 18, 53 93, glutanic atid 71 58, 
75 50, 75 69, 76 11, glycine 62 77,63 95, 68 07, 81 42, valne 
46 98, 54 38, 52 52, 54 13, methionine 11 16, 16 85, 10 72, 
13 75, leucine 60 49, 67 79, 76 16, 75 63, phenylalanmne 
32 32, 34 69, 34 70, 35 25, arginme 82 21, 106 30, 109 19, 
127 77, cySteiL acid 11 70, 1037, 125, 12 60, total NH2 
groups 765 69, 838 47, 897 46, 933,05, total NI 3 + NH2 
924 83, 957 92, 1031 25, 1096 99, proline 41 48, 42 47, 
5641, 5296, alanine 7489, 7652, 9008, 8795, isoleucme 
33 81, 34 57, 43 39, 41 03, hislidine 31 04, 33 18, 39 35,
34 14, tyrosme 20 77, 19 15, 20 26, 18 45, and lysine 45 05, 
48 02, 58 82, 4,4bI (CA 62 1691 Ib) 
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402 Toderi, G. '1967 Nitrogen, Fertilizing in Corn, 
Investment andIrigation. Prog Agr (Bologna) 13(8) 819 38 
(It) 

NETHERLANDS 

403 Snulde, K W, Van Luit, B 1969 Boron in Maize 
Landbouwvoorlichting 26(2) 78 80 (Neth) (Inst 
Bodemvruchtbaarheid Haren)

Deficiency of B in sod was suspected as the cause of poor
kernel development and hard rot in corn in some fields in 
Gelderland, East Overijssel, and North Brabant in 1964 and
1965 Concentrations of B in the soil and leaves were,
respectively, 0 18027 and 5 5 11 ppm Fertilization of test 
plots containing 0 20-0 25 ppm B with 0, 5, 10, or 20 kg
borax/ha in 1966 had no definite effect on kernel 
development or on crude protein, crude fiber, or starch 
equivalent of the cobs, stems, or leaves In pot tests in soil 
containing 0 12-0 18 ppm B, and receiving a base fertilization 
of N, P, 1%,and Mg, ,pplication of 20 kg B/ha had no effect in 
the first year on weight or kernel development Repetition of 
the experiment in the following year in the same pets after 
removal of root residues, repetition of the base fertilization, 
and no further treatment with B, kernel development, cob 
weight, and feed value wore normal in the pots previously
treated with B Plants in the untreated pots showed white 
stripes in the leaves characteristic of B deficiency, and kernel 
development was very poor Poor kernel development in corn 
on sandy soils in dry summers is most likely due to B 
deficiency In cornfields with B <0 30 ppm/apphcation of 10 
kg of borax/ha is recommended (CA 71 29675a) 

POLAND 

404 Dorywalski, J , Baramecki, A 1967 Influence of Deep 
Ploughing and Manure and Nitrogen Doses on Corn Grain 
Yield and Its Quality Poznan Wyzsza Szkola Roin Rocz 
31(10) 211 26 (Pol)

The experiment was made on slightly clayey sand which 
covered the loam, of humus layer depth about 30 cm,
sufficiently rich in assimilable P and poor in K, and of neutral 
reaction The experimental field was ploughed before 
winter-one part 20 cm deer) and one part 35 cm deep,
ploughing in at the same time various mantre doses 150,300, 
and 400 quintals/ha In spring additional N doses were applied,
namely 0, 30, and 60 kg/ha P K fertilization was uniform and 
amounted to 54 kg/ha P2 05 and 120 kg/ha K20 Influence of 
manure doses in straw and grain yield was not found Higher N 
dose, applied with manure increased yield and protein rontent 
in grain Percentage and yield of protein per hectare depended 
on climatic .onditions during the corn vegetation period 
405 Grzesiuk, W, Zawartka, L 1964 Comparison of the 
Fertthzing Effects of Urea and Aznnonium Nitrate on 
Potatoesand Corn Zeszyty Nauk Wyzszej Szkoly Rolmczej 
Olsztynie 18(1) 11520 (Pol) (Wyzsza Szkola Rolnica, 
Olsztyn) 

In the 'ed experiments with potatoes and corn, the 
fertilizing properties of urea were equal to thooe of NH4 NO3 



Potatoes reacted vigorously to N fertilization and 50 kg or 100 
kg/ha increased yields by 43 2% and 66 2%, respectively, 
whereas the corresponding increase in corn was only 16 1% 
The highest yields of both plants were obtained when urea had 
been applied before and NH4NO3 after planting (CA 
63 9010g) 

406 Jesmanowicz, A 1967 Influence ofHigh Nitrogen Rates 
on the Yield ofMaize CultivatedforEnsilage Pam Pulaw No 
26, 3-8 (Pol ) (Zaklad Fizjol Roslin IUNG, Pulawy) 

In trials during 3 years, compared with 40 60 kg, the 
apphcation of 80 100 kg N/ha to silage maize cv Wigor and 
Wir 42 resulted in a significant increase in mean fresh weight 
yield of 56 quintals/ha This increase was little affected by 
variety, soil type, or climate (FCA 21 2446) 

407 Kozakiewicz, A, Ellis, B G 1967 Water Consumption 
by Phaseolus vulgans and Zea mays as Influenced by 
Manganese Fertihzation Proc Soil Sci Soc Amer 
31(1) 123 25 (Eng)(Umv Warsaw) 

In a greenhouse experiment using a Houghton muck sod, 
fertilization with Mn, either with or without liming, increased 
the effitiency of water utilization by both pea beans (P 
vulgarus) and corn (Zea mays) The dry weight of the 
Mn treated pea bean plants was 14% greater than Mn deficient 
plants, and these larger Mn treated plants used less total water 
in 35 days than did the smaller untreated plants (CA 
67 2440a) 

408 Litynski, T, Mazur, K 1963 UreaFormaldehyde 
Preparationsas Slow-Action Nitrogen Fertilizers Roczniki 
Gleboznawcze 13 277-80 (Pol)(CoIl Agr, Cracow) 

The fertilizing value of water insoluble urea H2CO 
condensation products was investigated Pot tests with Italian 
ryegrass and oats, and field tests with maize (and wheat), 
potatoes, and sugar beets were conducted The following 
molar ratios of H2 CO to urea were used I 1 (1), 1125 (1), 
1 1 50 (111), and 1 2 1 and II did not assure adequate 
quantities of N nutrients III had the same or even better 
effect in potato growing thin urea or NH 4 NO3 (CA 
63 14000h) 

409 Seidler, M. 196-4 Effect of Potas-,um F-rtilhzation on 
the Uptake ofNutrtive Constituentsby Native Corn Varieties 
Pam Pulaw 14 26798 (Pol) (Fertilizer Inst , Bydgoszcz) 

In pot and iield experiments, addition of K (1 g K2 0/I) to 
a sod contin.hig 12 24 mg K20/100 g o soil did not increase 
the yield independently of the length of the growth period K 
fertilization caused initially a decrease of K uptake by the 
plant, and it increased the tendency of the corn plant to take 
up lime, when grown on slightly acid, unlimed sods Uptake of 
N and P was not influenced by K fertilization, but the uptake 
of Ca increased The yield of corn was mostly influenced by 
the weather, with the amount and distribution of rainfall 
playing a decisive role (CA 62 9733g) 

410 Seidler, M 1968 Effect of Potassium on Development 
and Yield ofMaize Zesz Nauk, Wyzsz Szk Roin Szczeciiie, 
Roin 4(28) 145 52 (Pol) (Wyzs Szk Roln ,Szczecin) 

The addition of 1 o- 3 g K2 0/22 kg of soil was iost 
effective for the development of maize The increi-e of K 

supply (5 g K2 0/22 kg) decreased dry matter and inhibited 
2 + the Ca and Mg2+ uptake in all the developmental stages 

(CA 71 21290a) 

411 Smierzchalska, K 1965 Abilty of Various PlantSpecies 
to Utilize Phosphorusin PhosphitePowder,as Determinedby 
the Isotopic Method Postepy Nauk Rolniczych 12(5) 27 38 
(Pol) (Polska Akad Nauk, Warsaw) 

Adding 0 2 g P2 05 in the form of phosphite powder (I)or 
superphosphate (II) to 100 g sand soil, pH 6 8 increased the 
plant material yield (above the soil), respectively, 44 77 and 
71 88, 54 173 and 71 226, 44 58 and 48 76, 0 15 and 14 20, 
47 and 65, and 85 and 96% in oats, corn, legume, yellow 
lupine, barley, and mustard seed The amount of P absorbed 
from I was 2 3 fold less than from / The amount of plant P 
(as % of applied) from I and II, respectively, was 13 1 18 7 and 
372 53 7, 13 8 274 and 32 9-429, 16- 208 and 31 5 339, 
8711 1 and 182247, 132and362,and 186and377in 
oats, corn, legume, yellow lupine, barley, and mustard seed 
(CA 65 17652h) 

412 Szukalski, H 1968 Effect ofMagnesium Fertilizationon 
the Sowing Quality of Seeds Rocz Nauk Roin, Ser A 
94(3) 405 23 (Pol ) (Pracownia Nawozenia iUNG) 

Experiments were done in pots, containing soil of pH (KCI) 
5 2, hydrolytic acidity 2 8 meq, and Mg, 3 1, P20s 8 1, K20 
1 5, total N 57 4 mg/100 g Additional soil was fertilized with 
various amounts of NPK fertilizers, depending on the plants 
grown Plants were topdressed with N and CaCO 3 0 5 2 0, and 
CaC12 0 3-0 7, H3B0 3 7 5, MnSO4 15 0, CuSO4 15 0, and 
ZnSO4 7 5 g, with 10 mg Fe3+ citrate The Mg was added in 
various amounts, in the form of MgSO 4 7H 2 0 before sowing, 
and as a topdressing Addition of Mg to the soil increased the 
seed yield nd weights, especially with torn The yield of 
straw was , )t affected by the addition of Mg to the soil The 
amounts of Mg in seeds increased by 0 06-0 23 in field beans, 
007-014 in oats, 0 16 048 in flax, and 0 08 0 15% of dry 
weight in corn Application or€ ,g increased the content of P 
in flax seeds considerably, nd to a lesser extent than in oats 
and corn The amount of La in seeds decreased The reaction 
of plants to Mg content in seeds decreased in the order corn, 
field beans, flax, and oats (CA 71 2620s) 

413 Wlodkowski, M 1969 Uptake and Translocation of 
Phosphorusin Young Zea mays Plants Rocz Nauk Rein , Ser 
A 96(1) 83 102 (Pol ) (SGGW, Warsaw) 

The effect of nrcvious conditions of mineral nutrition on P 
uptake by young corn seedlings was investigated, as well as the 
P transport within the root system and to the aerial parts of 
the plants The ratio of the mass of aerial parts to the roots 
showed definite differen.es depending on the previous supply 
of mineral constituents This ratio was approximately I when 
P was absent from the nutrient solution, but it was >2 when a 
complete P containing nutrient solution was used The uptake 
of P by roots of plants grown on tap water was the lowest, 
while the most intensive was noted in plants grown on nutfient 
solutions free of P The degree of P transport, espeCLially to the 
aerial parts, was lower in plants grown on tap water than on 
complete nutrient solutions or solutions free of P The degree
of translocation of P taken up by the main root to other parts
of the root system varied, being very lo, ito lateral and much 
higher to adventitious roots (CA 73 87063b) 
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414 Wojtowska, R 1965 Influence of Potassium Fertilizer 
on the Content and Composition of Nitrogen Compounds in 
Corn Poznan Tow Przyjaciol Nauk Wydz Nauk Roin Les Pr 
Kom Nauk Roln Kom Nauk Les 19(1) 223-45 (Pol) 
(Katedry Chem Rolnej Wyzszej Szkoly Rolniczej, Poznan)

Pot experiments were carried out for 3 years on two 
varieties of corn, i e , Zlota GoreCka and Mieszko The soil, 
with a pH of 5 85, contained 13 mg of P2 05 and 6 mg of 
K20/100 g of soil This soil was fertilized with N, P, Mg, Mn, 
B, and Ca, cach corn plant received 0 33 or 0 66 g of K2 0 as 
K2SO4 The leaves stems, and ears were gathered in the milk 
and dough stages of grain maturity for analysis The yields, 
K20 content, total N, protein N, and a amino N ii the 
hydrolyzate were dctermined The amino acids (16) were 
determined by a paper chromatograph Increasing the 
treatments from 0 33 to 0 66 g K2 0/plant did not appreciably 
change the variation of the total N content between each part 
of the corn crop during the milk and dough stages, however N 
assimilation was icreased In the same growth stage, the lhrger 
K2 0 treatment cffected a decrease of the protein N to total N 
ratio in every part of the corn crop The differential K2 0 
treatment cfLcted a dan ,,in composition of protein in stem 
and leaves In the protein of these parts, toe larger K2 0 
treatment increased the cystine, tyrosine, leucine, and 
isoleucine contents, but decreased the contents of arginine 
alanine, and phenylalanine These changes were similai for 
both varieties of corn in the milk and dough stages (CA 
67 116201d) 

415 Zorawska, B 1968 Influence of FertilizingLevels on the 
Developnent and Yield of Corni Hybridsfor Ensilage Pamiet 
Pulawski 31 77 91 (Pol ) (Inst Soil Sci Cultiv Plants, 
Pulawy) 

A study was made of the response of cor' to various doses 
of fertihlzers (in kg/ha) P, as superphosphate, 50, 100, 150, K, 
as 40% potash salt, 70, 140, 210, and N, as nitrochalk, 25, 50, 
75 The fertili7ers were applied before sowing, and the same 
amount of N fertiliier was added at the stage of 4 5 leaves 
The lowest doses of the fertilizers caused increases in foliage 
and dry niatter yields, the effects of both higher doses were 
inconsistent and depended on weather conditions, especially 
on the amount and distribution of rainfall in July and early 
August The fertilization had no influence on the course of 
developmental phases and length of the growth period (CA 
70 105507u) 

PORTUGAL 


416 Gargantini, H , Dos Santos, D, Aloisi, J S 1968 
Comparative Study of Ammoium Sulphate and Anhydrous 
Ammonia forMaize Bragantia 27 67 70 (Port) 

There was no significant difference between anhydrous 
ammon'a and (NI 4 )2 S04 as form i f N for maize on a latosol 
and on a podzolic soil (SF 33 3185) 

ROMANIA 

417 Avram, P 1964 Efficacy ofAmmonia WaterApplied to 
Wheat and Maize on the Brown Podzohzed Soil of Oradea,as 
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Comparedwith Ammonium Nitrate An Inst Cercet Pentru 
Cereale Plante Teh Fundulea, Ser B 32 51-9 (Rom) 

Experiments were carried out with ammonia water and 
ammonium nitrate applied to wheat and maize on brown 
podzohzed soils, previously fertilized with phosphates,
phosphates and K, and K The highest increase in yield was 
produced by the N and the lowest by the K fertilizer No 
difference was found between ammonia water or ammonium 
nitrate (CA 66 64675u) 

418 Bajescu, N , Corbean, S 1964 A Study of the 
Phosphorus Uptake by Maize Carried Out by Means of P3 2 

An Inst Cercet Pentru Cereale Plante Teh Fundulea, Ser B, 
32 123 36 (Rom) 

The rate of uptake characterized the periods of maximum 
and of critical P consumption by the plants The curves 
expressing the two processes have different shapes The curve 
of P2Os accumulation is S sl iped and the curve of P3 2 uptake 
has the shape of a bell with a peak in the earing stage The 
distribution of P 20s in the plant varies during the growing 
season In the early stages, the highest P2 0s percentage is 
contained in the stem and leaves, in the ripening stage, P205 
increases in the ears up to 79 3% The distribution of p3 2 

di fers from that of P2 0s and shows a double variation (a) 
during the whole growing season the highest p3 2 amounts are 
found in the stem and leaves, (b) as the plants grow, the p32 

amount increases in the stem, while it decreases in the leaves 
and panicle, and is maintained at about the same level in the 
ears 

419 Boeriu, 1 1966 Times and Methods of Applying 
Fertilizers to Wheat and Maize An Inst Cercet Pentru 
Cereale Plante Teh Fundulea, Ser B 32 31-8 (Rom) 

The soil was a strongly podzolized brown forest soil with a 
humus content of 15%0-1 8% and a humic to fulvic acid ratio 
of 0 7, mobile P and K contents were low and pH was 4 1-4 4 
Fertilizer accelerated npening by 2 3 days in wheat and 5 7 
days in maize The time of NP application before planting did 
not affect maize yields Applications of a little N and P in the 
row at planting time increased maize yields, utilization of this 
dressing was better if the basic dressing was low (SF 30 2209) 

420 Budan, G 1967 Effect of PhytotechnicalMeasures on 
Corn Production Under Conditions Prevailing in the North 
Baragan Zone An Inst Cercet Cereale Plante 
Teh Fundulea, Inst Cent Cercet Agr, Ser B 35 535-40 
(Rom)

In the same stand, tht. corn hybrid DH 311 yield exceeded 
that of DH 208 by 11% on a moderately fertilized soil (N 48 
and P 32 kg/ha) and by 16 2% on a more richly fertilized soil 
(N 96 and P 64 kg/ha) Taking into account hybrid X stand 
interaction, tilebest stand for DH 311 is 35,000 plants/ha, 
wlule DH 208 achieves highest yields at 40,000 plants/ha 
During t',e years in wluch water storage is reduced in the soil 
at sowing time, stands should be reduced by 5,000 7,000 
plants/ha for both hybrids (CA 72 99593s) 

421 Bunescu, 0, Petrache, E, Co.oaea, C 1967 Effect of 
Fertilizerson Yield and ChemicalComposition of Cort in an 
Uninterrupted Crop An Inst Cercet Cereale Plante Teh 
Fundulca, Inst Cent Cercet Agr , Ser. B 35 431-40 (Rom) 



'The paper presents results of investigations carried out on a 
chestnut chernozem of Dobrogea, concerning the effect of
fertilizers applied to corn grown as an uninterrupted crop The 
effects of mineral and organic fertilizers on certain 
agrochemical characters, on yield amount, and on yield
chemical composition were investigated N and P fertilizers 
applied together with moderate rates of barnyard manure
enhanced corn production and increased the net income 
achieved per ha Among the corn kernel components, protein
registered highest increase under fertilizer effect The results of 
fractional protein analysis showed the increase in protein 
content to be wholly related to an absolute and relative 
prolamin increase (CA 72 99584q) 

422 Buzdugan, I, Nih,, S, Moga, E 1967 Aspects
Concerning Liming Fertilizer Interaction in Corn and Potatoes 
in an lfluvial Clay Podzol of Horodnic An Inst Cercet 
Cereale Plante Teh Fundulea, Inst Cent Cercet Agr, Ser B 
35 495 507 (Rom) 

The experiments were carried out at Horodnic, Botosam 
district, on a soil with strong acid reaction and in the 
greenhouse Results obtained in pots emphasize that the 
application of lime alone, or combined with mineral fertilizers, 
to the Horodnic podzol gave important favorable changes in 
acidity indexes Neutralization of active acidity by liming
simultaneously enhances both N and P availability in the soil 
and this phenomenon is further reflected in a more intensive
assimilation of these elements by the plants (CA 72 99591q) 

423 Coculescu, G, Isfan, D , Handra, M , Tutoveanu, A 
1964 The Efficacy of Fertilizers in Maize Monoculture, on a 
Prograded Chocolate Chernozem An Inst Cercet Pentru 
Cereale Plante Feh Fundulea, Ser B 32 103 22 (Rom)

Maize showtd a very strong response to N, the rate of 
N9 6 P 3 2 inducing an increase of 11 3 quintals/ha (30%) as 
compared to N3 2P3 2 The rate of N9 6 P3 2 gave ayield of 57 0 
quintals/ha as against 365 quintals/ha obtained on the 
unfertilized plot The response of maize to P was weaker,
while no response at all was recorded in the case of K 
application The most suitable N P ratio was found to be 3 1 

424 Davidescu, D , Caramete, C , Sandoiu, D , Cremenescu,
G , Vines, I , Stan, S , Haceadur, L , Bartok, R , Popescu, S 
1967 The Influence of Fertihzers on the Chemical 
Composition and Quality of the Corn Yield on the Brown 
Podzolized Soil from AlbotaArges Prob Agr (Bucharest)
19(6) 20 34 (Rom) 

The differential absorption of N, K, Ca, and Mg and the 
changes in corn field with fertilizers and lime were studied 
The fertilizers applied to corn modified both the yield and 
composition, which varied as a function of the doses and 
forms of the fertilizers applied (CA 67 90128h) 

425 Davzdescu, D D 1965 The Mineral Fertilizing and 
Quality of Maize Proc Fourth Reg Conf Int Potash nst,
85 97 (Fr) (Inst Agron , Buc...-est) 

Gram yields increased in unirrigated maize (and Inirrigated
maize as given In brackets) by 5 7-15 5 kg (up to 25 kg) for 
each kg N, 3 5 kg (7-24 kg) for each kg P2 0s, and 2 8 13 kg
for each kg K2 0 Tabular data are given on the chemical 
composition (including the ratio of hydrolyzed to 

non hydrolyzed N or P) in leaves and grain Protein yields
increased from 128 kg/ha ingrain of unfertilized maize to 214
kg with 100 kg N+ 50 kg P and to 302 with NP + 80 kg K, the 
increase in starch and fats was much lower (SF 30 628) 

426 Budan, G , Budan, E ,Pascaru, E 1967 Fertilizer Use in 
Corn on a Chestnut Chernozem of Braila An Inst Cercet
Cereale Plante Teh Fundulea, Inst Cent Cercet Agr , Ser B 
35 457 68 (Rom)

Soil fertility potential was lugh enough to allow yields
ranging up to 4,200.4,300 kg/ha in uninterrupted crops and up
to 4,4004,900 kg/ha when growing corn after wheat, without 
any fertilizers By applying chemical and organic fertilizers, 
yield gains of 590 and 1,590 kg/ha (13 8 37 3%) in 
uninterrupted crops, and )f470 1,290 kg/ha in corn grown
after wheat could be obtained as compared to the 
nonfertilized control Administration of N and P chemical 
fertilizers at 64 and 48 kg/ha, respectively, with fall plowing or 
when disking in spring gave similar results Application of the 
same rate with summer plowing gave significant yield decreases 
as compared to the previous triils In corn grown after wheat, 
yields increased in proportion to itrate Ncontent in the soil, 
as a consequence of fertilizer use Protein N in the kernel was 
increased when N rates were increased from 48 to 96 kg/ha, 
administered alone or together with P at 32 and 64 kg/ha (CA
72 99588u) 

427 Ghiula, A ,Macavei, T, Militescu, L , Pop, C , Vines, I,
Bordeiasu, C , Haceadur, L,Stun, S,Popescu, S 1966 Effect 
of Some Fertilizers, Trace Elements, Biologicals, and 
Gbberelins on Cort Yields tinder Irrigation Conditions in a 
Reddish Brown For" tSoil An Inst Cercet Pentru Cereale 
Plante Teli Fundulea, Ser B 34 455 69 (Rom)

The title effects were examined in an experiment
undertaken in 1964 66 on a reddish brown forest soil formed 
on loess, at Tinzabesti (llfov district) The soil contained 
2 50% 2 85% humus in the 0 30cm layer, 0 11 0%-0 130% 
total N, 0 120%0 135% total P, 17 7 ing available P205/100 
g soil, and 16 22 mg available K2 0/100 g soil The 12 
treatments included NPK, barnyard manure, trace elements
 
(Mn, Mg, Zn, B, 1, Co, Mo, and U), biological products

(azotobacterin, phosphobaLterm, siliLobacterin), and
 
gibberelins The three bacterial products, applied together, did 
not increase the yields on the unfertilized soil, on sod 
fertilized with NPK, or with NPK + barnyard manure The 
biological products did not ignifi.antly affect the chemical 
composition of the plautk and grain in either treatment 
Gibberelmn produced a more vigorous vegetative growth but a 
higher percent of poorly developed cobs, thus decreasing the 
yields The grains of the gibbereln treated plants contained 
less useful substances The tiace elements combination did not 
increase the yields on the unf.rtilized soil, but caused a 
significant yield increase of 17 6%23 6%, when applied in 
treatments with biologicals, on sod fertilized with N 64, P2 0S 
48, and K2 0 20 kg/ha Thus, for irrigated corn, on the 
examined reddish brown forest soil, the trace elements reserve 
is adequate for a balanced nutrition, but on the fertilized soil a 
certain shortage appears The trace elements gave a slight
increase in total useful compounds (protein and starch) of the 
grains, on the soil fertilized with mineral fertilizers, but did 
not cause any changes in the unfertilized soil Barnyard 
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manure associated with NPK assured complete fertilization for 433 Hurduc, N, Stefan, V 1966 Influence of Fertilizerson 
corn double hybrids under irrigation on the examined sod, and Photosynthetic Activity of Maize Plants Prob Agr, No 9, 
assured the highest yields of the best quality (CA 71 69757k) 27-37 (Rom ) (Cent Res Inst , Fundulea) 

In field trials during 3 years, the hybrid maize HD311 
428 Hera, C, Suteu, G 1964 Determination of the (grown at a density of 30,000 33,000 plants/ha) received 
Efficiency of Nitrogen Fertilizers tn Maize Crops,by Means of various levels of N, P, K, and farmyard manure Data are given 
15N An Inst Cercet Pentru Cereale Plante Teh Fundulea, for the effect of fertilizers on leaf area and chlorophyll 
Ser B 32 13749 (Rom) content at five stages of growth At flowering, 80 kg N + 60 kg 

Determinations of the total N and of the N taken up by the P + 20 tons farmyard manure/ha increased chlorophyll content 
plant from the fertilizer and determinations of green and dry by nearly 30% There was a direct relationship between leaf 
matter were carried out at a 30 cm height and at earing time chlorophyll content (at flowering) and grain yield (FCA 
The fertilizer was utili/ed by the plants beginning with the 20 921) 
first growing stages, and the higher its concentration the more 
intensive its utilization From isotope analyses, dunng paricle 434 Nicolae, C , Stefan, 1 1969 Basic Aspects of Corn 
formation, it appears that 40 5%-47 7% of the total N is Growing Technology on the Podzohc Soils Between the Olt 
absorbed from the fertilizer Application of the N fertilizer in and Dimbovita Rivers Prob Agr 21(4) 18 27 (Rom) (Sta 
stages increased the yield (CA 66 64676v) Exp Agr Arges) 

In field trials in 1956 68, yields of maize were increased 
429 Hera, C ,Suteu, G , Bologa, M 1968 Determinationof when preceding crops were perennial fodder legumes Yields 
the Utilization Coefficient of Nitrogen Fertilizers by Maize were increased by 2 6 hkg/ha by cultivating in autumn to a 
Stinta Sol 6(2 3) 103 112 (Eng) depth of 30 cm Application of 70 kg N + 70 kg P + 80 kg 

In three experiments, sited on moderately degraded K/ha or 20 tons farmyard manure + 70 kg N/ha gave the 
chernozem (pH 7 1, 0 15% N, 2 7% humus, 0 8 mgP 2Os/100 highest yields (FCA 23 169) 
g, 25 mg K20/100 g) labeled N was applied at rates of 
33 3 100 kg/ha Results showed that 34% of the N taken up 435 Nicolae, C 1967 The Effects ofFertilizers,Manureand 
occurred in the stem and 66% occurred in the grain (FCA Crop Residues on Yields of Maize on the Podzolized Brown 
21 732) Soils of the ArgesRegion Prob Agr 6 52 9 (Rom) 

In trials with the early maize double hybrid HD 101 and 
430 Hera, C, Segarceanu, 0, Apostol, V, Tabaranu, T, the medium early HD 208, soils were limed 'vith 5 tons/ha 
Nicolae, A 1968 Results of Experiments with Various CaCO 3 Twenty tons/ha manure plus N6 4 applied every 2 
Nitrogen Fertilizers on Maize An Inst Cercet Cereale Plante jears on medium or strongly podzolized brown soils gave the 
Tell Fundulea Ser B 34 397-408 (Rom) best results On better structured, slightly podzolized soils, 

In a 3 year wheat maize rotation on a moderately leached N96 P6 4 K8 o was suitable when no organic matter was 
chernozem (pH 6 4-6 6), a meadow chernozem (pH 66), and a available Responses to 56 tons/ha cobs plus N9 6 P6 4 were 
highly leached chernozem (pH 6 3), N applied at plowing at obtained only from the second year onwards (SF 30 3793) 
the full rate or half at plowing and half in the spring gave the 
best results There were no significant differences between 436 Petrescu, 0 , Picu, I , Isfan, D 1967 Effect ofIncreasing 
forms of N [NH 3 , NH 4OH, CO(NH 2)2 , NH4 NO3 ] (SF Nitrogen Rates on Nitrate and Free Amino Acid Content of 
32 3182) Corn and Sugar Beet Leaves in Irgated Crops An Inst 

Cercet Cereale Plante Teh Fundulea, Acad Stinte Agr 
431 Hera, C, Suteu, G, Bologa, M 1968 Uptake of Silvice, Ser C 35 445 53 (Rom) 
FertilizerNitrogen and Phosphorusby Maize, as Affected by There was not always a direct relation between the amount 
Method and ime of Application An Inst Cercet Cereale of N fertilizer applied and the NO3 and total free amino acid 
Plante Teh Fundulca, Ser B 34 409 20 (Rom) content in corn and sugar beet grown on an irrigated, 

Experiments with I5N on a moderately leached chernozem moderately leached chemozem A positive correlation was 
(pH 7 1), irrigated twice with 400 m3 /ha showed that N shown between the harvest yield and the NO 3 and total free 
fertilizer applied as a side dressing at the 5-6 leaf stage gave the amino acid content in the leaves The absorption and 
best results P uptake was increaed by the simultaneous metabolism of NO3 was higher in sugar beet than in corn (CA 
application of N (FCA 22 3176) 73 97968q) 

432 Hurduc, N 1967 Formation of the Photosynthetic 437 Petrovwci, P, Ph , D 1968 The Effect ofNaturaland
 
Apparatus i Maize Under the Influence of Nitrogen Chemical Fertilizers on Maize in (Station) Experiments
 
Fertilizers leaf Pigments Synthesis Trans , Int Congr Soil onducted on Eroded Soils Prob Agr 20(3) 15 22 (Rom)
 
Sci , 8th, Bucharest, 1964, 4 1271 79 (Eng) (Cent Inst Agr (ArExctan Eode Ioie)
 
Res , Bucharest) (Agr Exp Sta, Podu Iloaie)


There was a net difference in the effect of NO3 as Three years' results are presented Thirty two kg/ha of N 
compared with that of NH4 + on leaf pigment synthesis in and P together gave a 21% yield increase Higher applications 

+maize seedlings For the first 30 minutes NH was more were not so effective Ten to 40 ton/ha farmyard manure gave
favorable for pigment synthesis and accumulation

4 
than NO 3 

After this, a positive influence of the NO 3 became evident for increases of 17%-45% and combined applcaton of fertilizers 
the next 6 days An optimum concentration of fertilizers and manure gave a 46% increase compared with the control 
exists for the formation of leaf pigments (CA 71 12162h) (SF 31 4481) 
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438 Pop, L, Matel, I 1967 The Efficacy ofSome Doses of 
Chemical FertihzersApphed to a Maize/Rye Rotation on the 
llmburesti Sands at Two Sowing Densities Bul Stunt Univ 
Craiova 9 117 33 (Rom) 

In field trials in 1964-66, rye was sown at 90 and 140 kg/ha 
and maize at 20,000 and 40,000 plants/ha The soil of the 
experimental plots contained 85% 90% sand and 0 5% 1 2% 
humus Ammonium nitrate at 96 kg/ha gave the highest 
increase in yield and was the most economic rate of fertilizer 
application In maize, response to fertilizer was greater at the 
high than at the low plant population, but in rye density of 
sowing did not affect response to fertilizer (FCA 23 175) 

439 Reichbuch, L 1966 Comparative Efficiency of 
Ammonia Water and Ammonium Nitrate for Mnter Wheat, 
Cmrn, Sugar Beet, and Potato Prob Agr 18(10) 24-32 
(Rom) (Sta Exp Agr Suceava) 

kfter 4 years of experiments on a chernozem soil, the 
following conclusions were drawn the effect of NH4OH 
applied to wheat, maize, sugar beet, and potatoes was 
practically the same as that obtained from the application of 
NH4NO 3 , the utilization of N alone did not ensure significant 
yield increases for potatoes and sugar beet, the most efficient 
fertilization system consisted in applying N in any form 
together with P for winter wheat and maize and with P and K 
for sugar beet and potatoes (CA 66 114976r) 

440 Stefan, G, Marnov, C 1966 ExperimentalResults on 
the Efficiency of Fertilizersand Imgation Applied to Maize 
Grown Under Conditions of the Southern Banat Prob Agr 
18(7) 40 9 (Rom) 

Optimum rates are N6 4P64 on chestnut chernozems and 
N6 4P3 2 on chernozem showing initial salinization With 
organic manuring 20 tons/ha dung or 10 tons cobs should be 
applied in conjunction with N64 (SF 30 1382) 

441 Stefan, V, Hurduc, N 1967 Effect of Fertilizerson 
Water Consumption by Maize Duringthe Growth Period Prob 
Agr 19(4) 4-17 (Rom) 

Various combinations of N, P, and K fertilizers, with and 
without farmyard manure, were applied to maize in a 3 year 
field experiment Highest gram yield and lowest rate of 
transpiration were obtained with complete NPK fertilizer + 
farmyard manure Combinations of NP fertilizers increased 
rate of transpiration dunng the initial growth stages 
Fertilizing increased the osmotic pressure of the cellular sap 
during early development but decreased it after grain 
formation (SF 30 3795) 

442 Suteu, G, Hera, C, Borlan, Z, Bologa, M 1967 
Stimulation of Nitrogen Absorption by Corn by Its 
Application in Bands with Superphosphate An Inst Cercet 
Cereale Plante Teh Fundulea, Inst Cent Cercet Agr , Ser B 
35 48193 (Rom) 

Band application of 3 2P labeled superphosphate mixed 
with 1SN labeled (NH4)2SO 4, NH4NO3 , or urea at planting, 
causes, in addition to a stimulation of P absorption from the 
superphospliate, a stimulation of N absorption from the N 
fertilizer, by young corn plants, as compared to the treatment 
where superphospliate and NI-14NO3 were applied separately 
Relative degree of stimulation in 32P and iSN absorption 

depend%. on the kind of N fertilizer and isless for ISN than for 
3 2P Both effects are attributed to an increase of the absorbing 
area of the plant roots in the band zone as well as to the 
increase of the absorption rate of N and P from the fertilizer as 
a result of N-P interaction The differences occurnng in 32p 
and IsN accumulation in the p'ant, in relation to the N source 
may be explained by an int(raction of the nutritive ions 
contained in the band during the absorption process (CA 
72 99590p) 

443 Toma, A 1967 Researches Regarding the Influence of 
Ploughing, Fertilizers and Amendments on Yield in Maize 
Grown on Acid Soilsin theNorth ofOltenia Bul Stunt Univ 
Cratova9 17591 (Rom) 

In field trials in 1963-68 on a brown, highly podzolised 
forest soil, 8 maize cv received (a)CaCO 3 at 5,000 kg/ha, (b) 
anunonium nitrate at 96 kg N/ha and superphosphate at 64 kg 
P/ha, and (c) manure at 30 tons/ha once in 2 years In (a) and 
(c) the highest yield was obtained after a single 
autumn ploughing to a depth of 30 cm In (b) a single spring 
cultivation to a depth of 16 18 cm gave the lughest yield 
(FCA 23 168) 

444 Trandafirescu, T , Sandu, G, Savu, 1 1966 RehefForms 
and the Efficiency of FertilizersApplied to Maize on the 
Sands of the Right Bank of the Calmatui Prob Agr 18 30 7 
(Rom) 

Best results were obtained with combined NPK fertilizers 
on the dune tops, the dune slopes, and the inter dune areas, in 
decreasing order of efficiency (SF 30 627) 

445 Tnfu, M 1970 Effect of Some Micronutnents on the 
Potassium Uptake of Ie DoubleHybrid 311 Corn Stud Univ 
Babes Bolyai, Ser Biol 15(1) 63 9 (Rom) 

Boron as H 3BO3 (0 005%or 0 05%), Zn as ZnSO4 (0 005% 
or 0 05%), Cu as CuSO 4 (0 005% or 0 05%), Sr as SrCl 2 
(0 005%), and Mn as KMnO4 (0 06%) used to moisten corn 
seeds for 24 hours increased absorption and accumulation of K 
in leaves, and the amount of K in tear liquid Band Zn, 0 05%, 
showed the best results Co as 0 05% Co(N0 3)2 slightly 

K+
inhibited absorption During plant growth the 
micronutnent effect decreased, dunng ripening the K 
concentration in tear liquid was near that of controls (CA 
73 87068g) 

SPAIN 

446 Aguirre, A 1965 FertilizationofCorn Madrid, Min Agr 
Serv Ext Agr , Ser Tech, No 15,34 pp 

For a yield of 6,000 kg/ha, N should be applied at the rate 
of 100 200 kilos/ha, P20s at 85 150 kilos/ha, and K20 at 
75 150 kdos/ha, or in the ratio 1-1 7 1 5 for the lower 
amounts Half the N and all the P and K should be applied at 
time of seeding, of the other half of the N, half should be 
applied when the plants have reached a height of 40 50 cm and 
half when the masculine flower appears 

447 Carlos Ortega, B , Hernando, V, Sanchez Conde, M P 
1968 Different Effects on Maize of Humic Acid Extracted 

from Manure or Peat In "Isotopes and Radiation in Soil 
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Organic Matter Studies," IAEA/FAO, Vienna, 541 53 (Span) 
(Inst Edafol Biol Veg, Madrid) 

In pot experiments, lugher maize yields were obtained with 
humic acid from manure than with humic acid from peat At 
low rates of application, peat humic acid decreased yields 
Both humic acids increased uptake of P and Ca and decreased 
uptake of Kand Mg (SF 33 4058) 

448 Sanchez Conde, M P, Hernando, V 1969 Effects of 
Sodium and Potassium Nitrates on Corn Plants An Edafol 
Agrobiol 28(11 12) 823 33 (Span) (Dep Fert Suelos Nutr 
Veg, Inst Edafol Biol Veg, Madrid) 

Corn seeds (Zea mays) were allowed to sprout on wet sand 
and were transplanted to hydroponic vessels containing 
Ca(NO3)2 10, P04

3 3, K+ 1, and MgSO 4 7H2 0 4 meq/hter 
The solutions also contained NaNO 3 (0, 2 5, 5 0, or 10 
meq/liter), KNO 3 (0, 2 5, 5 0, or 10 meq/hter) or both (1 25, 
2 5, or 5 meq each/liter) The solutions were circulated 6 
hours/day, and were replaced every 10 days After 42 days, 
the plants were harvested and inalyzed for weight, dry weight,
H20, NO3 , P04 

3 , K, Ca, Mg, and Na The plants grew best 
with 2 5 mcq each of NaNO3 and KNO 3, and grew well at all 
levels of NaNO 3 They were stunted by 10 meq of KNO3 
The plants were stunted with a K level of 148 meq/100 g of 
plant The highest levels of K in the plants (176 meq/100 g) 
were reached with Na K mixtures, but they also caused a lower 
level of N and a higher level of P The cation anion ratio 
remained constant (1 16) for all levels of the Na K mixtures 
The K/Ca ratio in the plaits varied with the NO3 level and 
was lowered by the presence of Na (CA 73 3054p) 

449 Spotiorno, 1 1964 Fertilization and Deficiency 
Symptoms in Corti Diez Temas Sobre el Maize p 37-46 
(Span) (Ministerio de Agricultura, Madrid) 

Symptoms of deficiency of N, P, and K are described and 
illustrated For adequate fertilization, 300.400 kg/ha calcium 
phosphate, 150 200 kg potassium sulfate or chloride, and 
150 200 kg/ha ammonium sulfate or calcium cyanamide are 
recommended 

SWITZERLAND 

450 Gisiger, L 1965 Yield Development and Nutrient 
Uptake by Graii Maize Grune, No 17,593 603 (Ger) (Eidg 
AgrikChem VersAnst ,Liebefeld Bern) 

Maize cv Orla 266, sowr in late May or early June, grew 
most rapidly just before flowering, and in the next 10 days its 
vegetative organs reached their highest weight At this period
of rapid development the dry weight of the plants increased by 
about 2 2 5 hkg/ha/day and nutrient uptake was highest, 
namely about 2 kg N, 0 2 kg P, and 16 kg K/ha/day In 
mature plants the yields of grain and straw were 47 and 63 
hkg/ha Thp grain was relatively rich in N, P, and Mg and low 
in K, Ca, Na, and Mn The leaves contained >40%of the total 
Ca content and >50% of the Mn, while their propoitionate 
contents of other elements were in approximately the same 
ratio as the leaf .ontribution to the dry matter The steins 
made up about 20% of the total yield, however, they 
contained < 15% of the total Nand < 10% of the P, but >40% 
of the K and Na and about 25% of the Ca, Mg, and S It was 
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concluded that, in addition to farmyard manure, about 200 kg 
of 20%N fertilizer should be applied before sowirg, and about 
300 kg when the plants were 20-40 cm high, while P and K 
should be applied according to the sod requirements (FCA 
20 918) 

UNITED KINGDOM 

451 Eddowes, M 1969 PhysiologicalStudies ofCompetition 
in "Zea mays" L III Competition in Maize and Its Practical 
Implicationsfor ForageMaize Productia J Agr Sci ,Camb 
72 203 15 (Eng) (Harper Adams Agr Coil ,Newport) 

Competition among maize plants m the vegetative stage was 
postponed bv N application to the seed bed and by 
maintaining soil moisture near field capacity (SF 32 3185) 

YUGOSLAVIA 

452 Anic, J, Durman, P 1967 The PlantNutritive Capacity 
of Lowland Pseudogley ti Gornla Posavina Zeml Bil 
16(1/3) 471 78 (Serbo) 

The soil belongs to the anthropogenic lowland psuedogley
The sod is very poor in available P and moderately supplied 
with Al K The 4 year average yield on unfertilized soil was 67 
Lts/ha of maize grain By means of tertilizing, it is possible to 
achieve high yields N increased yields most, P to a much lesser 
degree, and K has almost no influence 

453 Baovic, A , Novakovic, S,Saric, T, Micevic, 7 1967 
The Nutrient Value of Different Amounts of Mineral 
Fertilizers,Dung and Limestone for Wheat Production on a 
Parapodzol Zeml Bil 16A 471 78 (Croat) 

Good fertilizing increased yields of wheat to 3 32 tons/ha, 
maize for forage to 34 61 tons, and vetch + rye mixture to 
25 23 tons, on a pseudogley (parapodzol) containing >40 
mg/100 g mobde Al at 60 cm depth Signlicant positive 
effects required NPK dressings of 1,600 2,200 kg/ha, limng 
depressed yields in the first year and increased them in the 
second, manuring produced significant yield increases in the 
first 2 years, but had no residual effect in the thurd year (SF 
31 456) 

454 Basovic, M 1966 The Influence of Boron on the 
Development of the Maize Grain Zeml Bil 15(1) 53-8 
(Serbo ) (Univ Sarajevo) 

Application of B increased yield of maize, but its effect was 
reduced by the presence of large amounts of mobile Al (40
mg/100 g soil) The effect of B was similar after shallow 
(18 22 cm) and deep (40-45 cm) plowing in the first and 
second year of the experiment, but in the third year B had 
more effect after shallow plowing (FCA 21 1684) 

455 Basovic, M 1965 Interdependence of Mobile Al 
Compounds itthe Soil and the Lffect of B on Maize Yield 
Rad Polijo Fak Univ Saraj 14(16) 157 63 (Serbo) 

The application of B to maize grown on a soil with <10 mg 
Al (mobile)/100 g soil in the 0 20 cm layer increased grain 
yield and grain B content, but at high Al concentrations B had 
no effect Application of B to different soil depths had similar 



effects on the maize grain yield and grain B content in the 
second year, but shallow application was markedly better in 
the third year (FCA 22 2455) 

456 Cencelj, J, Jelermc, D 1968 Effect of Nitrogen 
Fertilizers on the Lysine Synthesis in Slo-Maize. Isotope 
Studies on the Nitrogen Chain, 13346 IAEA, Vienna, 
Austria (Eng) (Inst for the Application of Nuclear Energy in 
Agr , Belgrade) 

In investigations on amino acids of silo maize, different N 
fertilizers were studied to determine their effect on amino acid 
composition and variation during the growth period The 
experiment was carried out with silo maize, hybrid W 464A, 
grown on sandy soil, which had not been treated for 6 years 
with either fertilizers or manure Before cultivation P and K 
fertilizers were applied, and the N fertilizers, ammonium 
sulfate, ammonium nitrate, calcium cyanamide, and urea, were 
applied at the most appropriate time of application The first 
samples were taken at the time of flowering, the second after 
flowering, and the third, fourth, and fifth in the lactic, wax, 
and full maturity phases, respectively The percentages of 
crude protein of the maize gradaally decreased while the 
N free extraction matter increased during tlus period The 
protein content of the maize was highcst with sodium nitrate 
and urea fertilization and lowest when calcium cyanamide was 
used Investigations to determine whether or not an increase in 
crude protein content was correlated with an increased 
content of lysine have shown that there is a correlation when 
plants are fertilized with calcium cyanamide The content of 
essential amino acids was more satisfactory in plants fertilized 
with urea than with sodium nitrate According to the 
statistical analysis, the best improvement in lysine content was 
obtained with urea (0 23%), the least satisfactory with calcium 
cyanamide (0 17%), and PK fertilizers without N (0 15%) (FA 
2 884) 

457 Durman, P 1964 Comparative Investigation of the 
Uptake of 3 2p Via Prop and the Main Adventitious Roots of 
Hybrid Corn Agron Glasnik 14(11 12) 893 903 (Croat) 
(Agr Fac , Zagreb) 

Uptake of 3 2P by Iowa 4417 corn plants was stueled by 
immersion of roots into aqueous KH2

3 2 P0 4 and counting the 
activity of the foliage in a scintillation spectrometer, specific 
activity was counts/mm/foliage g and time of stud. was from 
flowering to the nulk stage of the seed Afte, a period of 
uptake the plants were returned to the soil, and the movement 
of the pulse followed in a plant in situ Generally, a much 
lower uptake ('60% with a decline to 24%) occurred via prop 
roots as compared with the main roots, and accumulation was 
lower in all organs when uptake was via prop roots Thus, the 
tassel had "-1,200 counts/mm/g and the 10th node 1,500 
counts/min/g when the tracer entered via main roots, and 700 
and 300 counts/min/g, when the tracer entered via prop roots 
Prop roots probably play only a secondary role in the 
nutrition of the corn plant (CA 64 100940 

458 Faller, N 1967 Effect of A, P,andK on the Contentsof 
These Elements in Young Maize Plants Agron Glasnik 
17(6) 465 72 (Serbo) (Visoka Poljoprivredna Skola, Osijek) 

Maize cv Wisconsin 641 AA was grown in sand culture with 
different rates of N, P, and K Contents of N, P, and K in 

plants varied greatly depending on rates of nutrients applied 
and growth stage The ratios N P2 0 5 , N K20, and P2 0, K20 
were determined only for plants cut on June 1 and 1 These 
ratios vaned over the following ranges N K20 from 0 18 to 
4 12, P2 0 5 K2 0 from 0 11 to 1 81, and for N P20s from 
095 to 5 26 (FCA 22 1808) 

459 Faller, N 1968 Response of Young Maize Plants to 
Manuring with N, P, and K Agron Glasnik 30(2) 14148 
(Serbo ) (Visoka Poljoprivred Skola, Osijek) 

In a pot trial in 1966 with the maize hybrid OPH 98, the 
following fertilizer combinations were tested (a) NPK, (b) PK, 
(c) NK, (d) NP, (e) no fertilizer After 6 days of growth, plant 
height increases were greatest in (d) (9 90 cm increase) and dry 
matter contents in the above ground parts were highest in (a), 
1,382 g/plant There were also differences in the content of 
major elements in the above ground parts of plants and iwtheir 
N P2 0s K2 0 ratios, which were 100 38 215 in (a), 
100 51 288 in (b), 100 21 226 in (c), 100 35 99 in (d), and 
100 21 151 in (e) (FCA 22 1786) 

460 Geric, I, Cupina, T 1968 Effect of Nitrogen, 
Phosphorus, andPotassiumon the Uptake andDistbutionof 
Carbon 14 in Some Organic Compounds in Corn and Sugar 
Beets Zeml Bil 17(l) 127 34 (Croat) (Inst Agr , Novi Sad) 

In cultures of corn and even more in those of sugar beets 
there is a trend toward increasing CO2 assimilation with 
increasing N doses The greatest activity in both cultures was 
with large doses of N and small doses of P and K The 
differences in the distribution of the absorbed C with different 
mineral nutrients are greater in corn than in sugar beets In 
both cultures activity is seen in compounds extracted with 
EtOH (CA 72 21020h) 

461 Jankovic, M, Popovic, Z 1966 Action of Different 
Nitrogenous Fertilizerson Crop Yield, and the Effect of These 
on Chemical Changes in the Soil Zeml Bil 15(3) 237 53 
(Croat ) (Inst Proucavanje Zemljista, Belgrade) 

The effects of N fertilizers [Ca ammonium nitrate, 
(NH 4 )2 SO 4 , and NH 4 NO 3 ] on the wheat, corn, and sugar 
beet crops were studied during 5 years testing under field 
conditions of parapodzol and brown soils in Mladenovac The 
N fertilizers increased the crops on both parapodzol and 
brown soils 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 (NH 4 )2SO 4 was somewha, more efficient Tl'e 
highest yield of corn was achieved by tsimg Ca ammonium 
nitrate in parapodzol and (NH 4)2 SO4 in brown soils But the 
general effect of all N fertilizers was about the same The 
highest yield of corn was obtained when Ca ammonium nitrate 
was used in parapodzol and (NH 4 )2 04 in brown soils The N 
fertilizers chemically changed the soils The Ca ammonium 
nitrate had a most favorable affect in changing the chemical 
properties of parapodzol and brown soils It decreased their 
hydrolytic acidity and the amount of exchangeable Al 
(NH 4 )2 SO4 , and particularly, NIH4 NO3 were not suitable for 
prolonged application to parapod7ohc soils because" they 
increased the hydrolytic acidity, content of exchaigeable Al, 
and leaching of bases from adsorbed complexes A similar 
effect was observed in brown soils although to a noticeably 
smaller degree (CA 68 94948u) 
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462 Leskosek, M 1966 Comparison of Various Nitrogen 
Fertilizers In Intensive Maize Production Zeml Bil 
15(1) 83 92 (Croat) 

The influence of various N fertilizers on corn yields 
(Wisconsin 641 AA and early hybrids) in corn producing 
region. of Yugoslavia was investigated during the 1961, 1962, 
and 1964 seasons in comparative field experiments on 
calcareous and acid to slightly acid sod [pH(KCI) 5 3-6] 
Besides P2 05 and K20, manure was used in 40% of the cases 
The fertilizers used were Ca NH 4 nitrate, (NH 4 )2 S0 4 , NH 4 + 
sulfate nitrate, and urea (in 164) With 100 160 kg N/ha, 
applied twice, there was a good yield, 13 14 quintals/ha, or 11 
kg corn/kg of N Differences in the effect of the vanous N 
fertilizers were insignificant, they did not, on the average, 
exceed 1 quintal/ha (1 kg corn/kg N) (NH 4 )2SO 4 and NH 4

+ 

sulfate nitrate are probably best in calcareous and alkaline, and 
saline soils (CA 67 116207k) 

463 Petjevic, 0, Stepanek, L 1967 Agrotechnical 
Amehoratwe Measures for Cultivation of Fern-Soils and the 
Lcozomic Effect of Their Application Zeml Bil 
16(1) 631 38 (Serbo) 

Fern soils are very acid, with a poor nutritive value and of 
low fertility The subject of the research was a three field crop 
rotation (wheat, mai7e, 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 
work 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 lugh yields on the cultivated 
fern soil, wheat shows poorer results in the same conditions 
(2) Regular fertilizing and small doses of CaCO3 has shown 
excellent effect (3) Thi highest doses of mineral fertilizers 
have shown the best results 

464 Popovic, Z , Kovacevic Tatic, R , Stojanovic, Z 1965 
Tie Potassium Content of Maize and Wheat in Relation to 
PotashApplications Proc Fourth Reg Conf Int Potash Inst, 
74-8 (Ger ) (Soil Inst , Belgrade) 

Tabular data are included on yields and K content and 
uptake (grain and straw) of wheat and maize receiving 
increasing dressings of up to 200 kg/ha K on chernozem and 
parapodzol soils (SF 30 607) 

465 Saric, M , Curic, R , Petrovic, M 1965 Effect of 
Elements of Mineral Nutrition on PhosphorusMetabolism I 
Effect of beficiency in Nitrogen, Phosphorus, Potassium, 
Calcium, and Sulfur in the Nutritive Medium on the 
Proportionsof Phosphorus Compounds in the Above Ground 
Part of Young Maize Plants Isotopes Radiation Soil Plant 
Nutr Studies, Ankara, 579 87 (Eng) 

Twenty-day-old maize hybrid plants were immersed in 
distilled H2 0 and complete Reid and York's nutritive solution 
and in modified forms so as to be deficient in each case in N, 
P, K, Ca, and S After 20 days, 3 mc 3 P/liter was added to all 
the solutions and distilled water containing the plants and 
metabolites were determined after 24 hours Plants in 
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solutions containing K had the higheat P content, and in 
solutions containing P the least 32P was highest in plants 
grown in distilled water alone 3 2p uptake was inversely 
proportional to the extent of disturbance in the physiological 
and biochemical processes Highest P content was in inorganic 
compounds and metabclism of P was least in plants grown in 
complete nutritive solution Inorganic 3 2P was found in plants 
grown without N and in water Highest P content was in 
nucleoprotems except in those grown in Ca and K containing 
olutions In solutions containing P, N, Ca, K, and S, and those 

without P and S, the plants had the lowest 3 2 p content 
Highest P content in lipids was in plants grown without Ca and 
N Total P and 31p content in free nucleotides was highest in 
plants grown without P Least P content was in nucleic acid 
(CA 65 16017d) 

466 Saric, M, Cupina, T, Genc, 1 1965 Uptake and 
Distributionof C in Free Amino Acids in YoungMaize Plants 
in Dependence on Mineral Nutrition Meded Landhogesch 
Opzoekstns Gen 30(2) 1045 53 (Eng) (Inst Agr Res, 
Novi Sad) 

Diffcrern nutrition conditions influence the content and 
synthesis of fice amino acids, the content was lowest in plants 
grown without N, followed by those without K, S, Ca, and P 
Of all of the free amino acids, the glutamic acid content was 
the highest (CA 66 10246e) 

467 Saric, M , Cupina, T , Geric, 1 1967 Use of C1 4 M 
Investigation of Amino-Acid Metabohsm in Young Maize 
Plants Growing Under Different Nutrient Conditions Fiziol 
Rast 14 693 700 (Russ) (Otd Fiziol Rast Nauchno Issled 
Inst Rast ,Novi Sad) 

Excluding particular nutrients from water cultares 
decreased the total concentration (dry weight basis) of free 
amino acids in the sub aerial mass, and also dccreased 
percentage incorporation of Ci4 supplied by C14 2 into these 
amino acids Excluding N had the greatest, and excluding P the 
least, effect Glutamic acid was always the predominant free 
amino acid The effect of nutrient supply on amino acid 
metabolism differed for different amino acids (SF 30 4416) 

468 Saric, T, Novakovic, S 1967 Influence of Different 
Ploughing Depth, Liming and Fertilizing by Mineral and 
OrganicFertilizerson ParapodzolUpon Corn Yield Zeml Bil 
16(1/3) 487 94 (Serbo) 

The best plow depth was 30 35 cm Liming and manure 
both improved yields, but not as much as the chemical 
fertilizers, which were calcium ammonium nitrate, 
superphosphate, and potassium chloride Of three rates applied 
(0, 1,000, 1,600, 2,000 kg NPK/ha), the highest rates gave best 
results 

469 Sestic, S , Teofilovic, K 1966 Determination of 
Optimum Quantitit of Fertilizers and of the Nutrient Ratio 
N P2 0 5 K 20 for Fertilizingof Corn Plants on Different Soil 
Types Zeml Bil 15(2) 153 66 (Serbo) (Inst Soil Studies, 
Belgrade) 

Optimum fertilizer rates for maize were found to be 140 kg 
N, 90kg P20., and 120kg K 20 on a parapodzol soil, and 110 
kg N, 60 kg P2 Os, and 200 kg K2O on a sandy chernozem 
sod (FCA 21 1677) 



470 Stojanovic, M, Miladinovic, M, Dunc, B 1967 The 
Complex Action of Plowing Depth andMineralFertilizingat 
Different Rates on the Yield of Maize Under the 
Agroecological ConditionsPrevailing in Eastern Serbia Zeml 
Bil 16A 129 35 (Croat) 

Maize yields increased with increasing plowing depth, 
highest yields were produced by plowing to 50 60 cm and 
applying NPK at the high rate of 2,700 kg/ha Heavy fertilizing 
produced good yields even with shallower plowing to 20 30 
cm (SF 31 450) 

471 Stojanovic, Z, Kovacevic Tatic, R, Perkovic, M 1965 
Nutrient Uptake by Corn and the Use of Nutrients from 
MineralFertilizers Zemi Bil 14(2) 187 200 (Croat) 

Three year field experiments with chernozems and 
parapodzols showed that the Nand P contents are 2 3 fold and 
3-4 fold higher, respectively, in the grain than in the stalk, 
while K is considerably higher in the stalk Plant N, P, and K 
uptake from unfertilized soils were 100 105, 40.45, and 
80 100 kg/ha, respectively, wule fertilized plants absorbed 
>30%-40% more nutrients, depending on the sod and the 
fertilizer level Quantities of N and P removed from 
chernozems were on the average twice those removed from 
parapodzols, while the difference for K was less pronounced 
(CA 65 16016d) 
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472 Abutalybov, M G, Gummatov, M R 1967 Effect of 
MineralNutritionConditionson the ManganeseDistributionin 
Corn Plan Izv Akad Nauk Azerb SSR, Ser Biol Nauk, No 
1,8 13 (Azerb) 

Distribution of Mn in corn plants was determined under 
various nutritional conditions Various parts of the plant cell, 
obtained by fra.tional centrifugation of leaf homogenates, 
revealed the quantity of Mn to be in the following decreasing 
order chloroplast, mitochondria, nucleus, and cytoplasmic 
fluid The presence of Fe salts seemed to be necessary for the 
absorption and distribution of Mn (CA 68 12009b) 

473 Abutalybov, M G, Mardanov, A A, Safaraliev, P M 
1969 Regularity of the Uptake and Incorporation of 
Sulfur-35 into Corn Root Protein DokI Akad Nauk SSSR 
185(4) 954 56 (Russ) (Inst Bot im Komarova, Baku) 

Sprouts of corn plants of 5 or 15 day age grown either in 
the dark or with illumination for 10 days were analyzed for 
3Ss uptake from Na2SO4 in the medium Tlus uptake had a 
cyclic nature both in the absorption by the roots 7nd in the 
inclusion into protein Older plants showed the cycles 
somewhat more clearly than younger plants, but all showed 
minima maxima alternations spaced about 2 hours apart (CA 
71 19556y) 

474 Afendulov, K P, Borodin, A K, Perepechai, V E 
1966 Effectiveness ofHillandBand Application of Fertilizers 
in Maize Khim sel' Khoz 4(2) 149 51 (Russ) (Chernigov 
Oblast Sel' Khoz Opyt Sta , Progress) 

Various methods of applying P fertilizers were compared in 
three trials In one trial, placing 30 kg P2 0/ha at a depth of 
10 cm before sowing gave about double the increase in gram 

yields given by the same rate applied broadcast at autumn 
plowing or before sowing In another trial, placing granular 
superphosphate (5 kg P2Cs/ha) 3 5 cm to the side of the seed 
at a depth of 2 3 Lm was most effective and increased grain 
yields by 9 hkg/ha compared with the untreated control 
Placement of granular superphosphate directly under the seed 
had little effect and may even have adversely affected plant 
growth In a third trial, drilling (a) 1 or (b) 2 rows of granular 
superphosphate (15 kg P2Os/ha) 2 3 cm deep at adistance of 
5 7 cm from the maize row increased grain yields by (a) 12 
and (b) 14 5 hkg/ha, compared with the untreated control 
(FCA 21 111) 

475 Afendulo%, K P 1965 The Effects of Irrgationand 
Fertilizers on Maize Yields Vest sel' khoz Nauk, Mosk No 
10, 46 9 (Russ ) (ObI Gos Opytn St ,Donetsk) 

The maize hybrid VIR 42 was grown under various 
irrigation regimes With one irrigation I week before tasseling a 
grain yield of 402 hkg/ha was obtained, a second applied 
during tasseling raised this to 48, a third 10 days later to 56 4, 
and a fourth after a further 10 days to 64 8 hkg/ha When the 
irrigation was combined with manunng, the yields were 
increased still further (FCA 19 1430) 

476 Akent'eva, L I 1966 Effect of Application of Trace 
Elements on Corn on Eroded CarbonateChernozem Soils of 
the Lugansk Region Mikroelem Sel Khoz Med ,Akad Nauk 
Ukr SSR, Respub Mezhvedom Sb, 120 25 (Russ) 

In corn fields on slightly to average eroded lime chernozem 
sods, application of 8 kg of ZnSO4/ha alone resulted in an 
increased yield of grain of 20% over the control With a 
background of 45 kg of P205 /lia, as superphosphate, the 
increase in yield was 13%, and with a background of 45 kg of 
N/ha, as NH4CI, the increase over the control with N alone 
was 14% Against a background of both P and N, the increase 
in yield of Zn was not significant Increases were observed in 
biochemical activity in the soil, utilization of P by the crop, 
chlorophyll content and catalase activity of the leaves, and 
resistance of the grain protein to high temperature 
Application of 5 kg of Mo/ha yielded an increase of 15% with 
a N background but none with a P background Increased 
utilization of N and P and increases in protein and oil content 
of the grain were observed Co as .ulfat at levels of 2 kg/ha 
yielded increases of 1 5 cwt/ha alone, 2 8 cwt/ha with N 
background, no effect with aP backiound, and a reduction in 
yield of 6 7 cwt/ha against a N-I' background Like Zn, MO 
and Co increase biological activity in the soil (CA 66 28070j)' 

477 Alekhina, N D , Andreenko, S S 1967 The Role of 
Endosperm in the Nitrogen Metabolism ofMaize Seedlings at 
Different Substrate pH Nauch Dokl Vysshei Shko, Biol 
Nauki 5(41) 113 18 (Russ) (Moscow Univ) 

Maize seedlings raised on a substrate containing 
ammonium Nutilized more rndosperm Nat pH 7 0 than at pH 
4 7 No pH effect was observed in seedlings grown with 
nitrate N (FCA 21 1.4) 

478 Al'shevskii, N G 1966 Effect of Cobalt on the Yield 
and Some Biechemical Characteristicsof Sugar Beets and 
Corn Agrokhimiya, No 12, 80 7 (Russ) 

Application of Co (0 3-0 5 mg/kg soil) increased the yield 
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of sweet torn only on light ecid and limed sods by 37-79 
cwt/ha for plants and 6 11 cwt/ha for ears The presence of Mg 
in liming fertilizers increased the effects of Co considerably 
Co increased sugar beet and sweet corn foliage, the number of 
leaves and their surface area, and their H20 and carotene 
contents Co accelerated the development and growth of sweet 
corn plants and increased the total protein in ears (CA 
66 36897z) 

479 Andreenko, S S, Alekluna, N D 1966 Uptake and 
Conversion of Nitrates by Maize at Different pHs of Nutrient 
Solution Nauch Dokl Vysshei Shko, Biol Nauki, No 2, 
156 59 (Russ) (State Univ , Moscow) 

Maize seedlngs were grown in water cultures at pH 6 6 7 0 
or 44-46 At the age of 15 days they were exposed to 
NH4 1IN0 3 and the uptake of isN followed at various pHs, 
The plants originally grown in the neutral solution took up 
more 1 N whcn transferred to a medium with low pH Tius 
phenomenon was not ouserved in plants cultivated originally 
at pH 4 4-4 6 and either transfi-red to a solution with neutral 
pH or left at the same pH The ratio of root I5N to leaf IN 
was 0 49 and 0 26 in maize grown in the neutral and acid 
solution, respectively Nitrate reductase activity was higher in 
plants grown at pH 6 6 7 0, especially in roots (CA 65 9673c) 

480 Arnautova, N I 1966 Effect of Ammonium Nitrate 
Levels on Growth, Development, and Yield of Corn 
Agrokhimiya, No 11, 14 20 (Russ) 

Field experiments were conducted on a gray forest, clayey 
sod, by applyung NH4NO3 by hand, before sowing, in addition 
to superphosphate and KCI, in amounts between 90 and 100 
kg of active substance/ha I 1962 and 1963 the results of 
tests differed markedly owng to different atmosphere 
conditions and moisture suprly in the sod High levels of 
NH4NO3 of 4 5 quintals/ha inhibited corn germination by 
-50% during lack of moisture, the same was true of growth 
Low NH4NO3 levels, 2 quintals/ha, affected favorably the 
blooming stage Tests made %ith potatoes grown after corn 
indicated that higher N levels led to increased potato yields 
even during the following year Increase of NH4 NOj levels 
from 2 to 5 quintals/ha gave a 2 4 told increase of corn yield, 
the same was true of potatoes (CA 66 28042b) 

481 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 Agrokhitmiya, 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% P205 ), (2) CaHPO4 (32 8%-40 6% P205 ), (3) 
defluorinated phosphate iock from apatite concentrates 
(27 7% 31 6% P205 ), (4) from Kara Tau phosphate rock 
(17 4% 21% P2 0 5 ), (5) amnonium phosphate (53% 62 7% 
P2 OS, 12% 12 7% N), (6) phosphate rock meal (19 4o-20 7% 
P205), and (7) phosphate slag (10 9% 12 6% P205 ) on corn 
and winter wheat of various varieties P netrition had a 
favorable effect on the resstance of wheat to temperature 
decreases and accelerated its growth Corn reacted differently 
to the various forms of P, depending on the method of 
application Fertilization with (2), (3), (1), or (7) (5 kg 
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P 205 /ha) increased the grain yield by 3 1-4 5 quintals/ha (CA 
65 14374c)
 

482 Ashkhbabyan, S A 1968 Effect of Trace Elements on 
the Yield and Quality of Corn from the AraratPlain Mm Sel 
Khoz Arm SSR 11(2) 29 33 (Arm) 

The treatment before sowing of maize seeds with solutions 
of 005% trace elements notably increases the yield of the 
crop, both in the total weight of the plant and in the weight of 
the ears Among all the trace elements studieu, the most 
effective are Zn and Co, which increase the total weight of the 
crop by 8 4% and 18%, respectively The weight of the corn 
grain increases by 179% and 22 1%The trace elements also 
increase the content of starch in the grains but they do not 
modify, in an appreciable manner, the percent of the other 
chemical constituents of the grains (CA 69 8578 1c) 

483 Aslanyan, V E 1968 Effect ofMixed Fertilizerson the 
Yield of Potatoes and Corn in the Alkahne Chernozems of the 
Lon Plateau ofArmiema Biol Zh Arm 21(2) 76-82 (Russ) 

484 Babakhanyan, M A 1965 The Effect of the 
Concentration of Nutrient Solution on the Yeld of Corn 
Soobshch Lpb Agrokhim, Akad Nauk Arm SSR, No 6, 
113 19 (Russ)
 

The effe-t of the following major and trace elements in 
different concentrations on the yieid of the corn, 
Krasnodarskaya No 5,was investigated The N P K (17 23 60) 
nutrient solution contained (g/liter) KNO 3 1,300, CaHPO4 
700, MgSO 4 500, FeSO4 7H20 10, MnCI 2 5, H3 B03 5, 
CuSO 4 7H20 1, ZnSO 4 7H 20 1, KI 0 1, NH4 molybdate 0 1, 
Co acetate 0 1, and Pb(N0 3)2 0 01 The accumulation of the 
nutrients in the aerial plant parts differed essentially from that 
of the roots where the amount of nutrients assimilated 
increased with the concentration of the nutrient solution The 
concentration of the nutrient solution affected the rate of 
growth of plants, which was lugher during the first 4 5 days 
chan later on, when the growth rate was lower than in plants 
grown in solutions of lower nutrient concentrations An 
increase in the nutrient concentration within a plant was 
accompanied by a light increase of the plant dry matter 
c.ontent (CA 65 9680e) 

485 Bagaev, V B, Shkel', S E 1966 Effect of Level of 
Nitrogen Nutrition on Sensitivity of Maize to 2,4D at 
DifferentStages of Growth Izv Timiryazev Sel' khoz Akad, 
No 5, 91 102 (Russ) 

In sand cultures in wluch maize was sprayed at the 4 leaf 
stage with the Na salt of 2,4 D, plants receiving 50% and 150% 
of the normal rate of N were sensitive to 2,4 Din the first half 
of the vegetative period The harmful effect of 2,4 D increased 
sharply at the beginning of the second half of the vegetative 
period, but damage in the second half was decreased by the 
high rate of N The absolute amounts and the concentrations 
of N, P, K, protein, and starch in the various parts of the plant 
were affected by the rate of application of N and by 2,4 D 
(SF30 1188) 

486 Bagaev, V B , Shkel', S E 1967 Effect of Level of 
Phosphorus Nutrition on Sensitivity of Maize to 2,4D Izv 
Timiryazev Sel' khoz Akad , No 2,99 108 (Russ) 



In sand cultures in which maize was sprayed with 2,4 D at 
the 4 leaf stage, increasing the P concentiation of the nutrient 
solution increased sensitivity to 2,4 D Spraying increased the 
percentage contents (dry weight basis), but decreased the 
absolute amounts, of N, P, and K in the plants Spraying 
affected P metabolism (SF 30 3653) 

487 Bagaev, V B , Shkel', S E , Zhukov, Y P 1967 Maize 
Sensitivity to 2,4 D Under Differential PotassiumNutrition 
Izv Timiryazev Sel' khoz Akad , No 4, 150 61 (Russ) 

In pot trials, maize plants sprayed with 2,4 D Na at 1 
kg/400 liters/ha yielded less than untreated plants, the degree 
of reduction depended on the K level in the substrate and on 
the time of 2,4 D application in relation to flowering (FCA 
21 142) 

488 Baginskas B 1965 Influence of Trace Elements on the 
Yield and Quality ofSugar Beets andMaize Mikroelementy v 
Sel'sk Khoz, Akad Nauk Uz SSR, Otd Klum Tekhnol i 
Biol Nauk, 187 90 (Russ) 

Field cultures were conducted on loamy sod glei soils 
containing (in mg/kg) exchangeable soluble B 0 15-0 25, 
mobile Mo 0 08 0 14, mobile Co 0 56-0 96, mobile Mn 
6 84 24 8, and mobile Zn 0 35 19 For an extra root (a)
addition of trace elements during the vegetative period and for 
a presowing treatment of the seeds (b) (in p rentheses) were 
used (kg/ha) 1-13B03 3(0 1), CoC12 2(0 1), CuSO4 5(0 1), 
MnSO 4 5(0 1), ZnSO4 2(0 05), (NH 4 )2 MoO 4 0 2(0 02), and 
KI (0 02) The crop of maize was raised to 12, 2% and 130 1% 
by (b), applying B and Mn, respectively The effect with (a) was 
10%-205o less than with (b) Mo, Mn, and B + Mo had the 
greatest influence on crude protein increase, and Mo, I, and Co 
on the vitamin C increase Co increased the assimilation level 
(by the leaves) from 44 6% to 113 5%, B had the greatest
influence on chlorophyll increase (CA 64 13343e) 

489 Berzina, A 1965 Application of Combined Trace 
ElementContaining Tablets Mikroelementy i Produktivnost 
Rast ,Akad Nauk Latv SSR, Inst Biol , 227 30 (Russ) 

Tablets containing trace elements were used for a presowing 
treatment of seeds and had the following composition 
(g/tablet) CuSO 4 + KCI (0.52 + 0 78), ZnSO 4 + KCI (0 55 + 
092), and (NH 4 )2 MoO 4 + MnO2 + K-PO4 (0 75 + 0 25 + 
0 49, respectively) Seeds of various crops were sprayed with 
solutions prepared from the tablets The treatment resulted in 
an improved viability of plants and increased yields Zn 
enhanced the ascorbic acid content in corn leaves and Cu 
increased the amount of protein in corn grain (CA
64 20574d) 

490 Bluzmanas, P, Grmius, V 1966 Effect of Trace 
Elements on Corn Growth andBiosynthesis ofSome Vitamins 
in CornLeaves Liet TSR Aukst Mokyklu Mokslo Darb ,Biol 
6 59-70 (Lith) 

Corn growth was stimulated by soaking the seeds before 
sowing in H3 B0 3 (NH 4 )2 MoO 4 , CoCI 2 , or MnSO4 solutions 
B0 3

3 and ?1n2+ increased the nboflavine and thiamine 
contents in the leaves of corn plants growing from soaked 
seeds, MoO 4

2 stimulated thiamine and nicotinic acid 
biosynthesis, especially during vegetative growth, while Co2+ 
increased the plant thiamine level in the vegetative growth 

3phase B0 3 - and Mn2+ increased the chlorophyll level These 
four trace elements seem to affect vitamin biosynthesis 
through the leaf synthetic apparatus (CA 66 75366v) 

491 Blyum, B G 1966 Agrochemical Properties of 
UreaFormaldehyde Fertilizers Govoryat Molodye Uchenye 
1 317-22 (Russ)

The synthetic product MFU A, obtained by condensation 
of CO(NH 2)2 with a mixture of formaldehyde and 
acetaldehyde, exceeded CO(NH2 )2 and urea formaldebyde 
fertilizers n its effect on yield and utilization of fertilizer N in 
pot experiments with corn To evaluate the degree of 
utilization of N from MFU A and urea formaldeh)de fertilizers 
by plants, a 1 5 month pot experiment was conducted with 
barley in which these fertilizers and CO(NH 2 )2 were labeled 
with IsN At a dose of 0 5 g N/pot, the maximum yield was 
obtained with CO(NH 2 )2 , at a dose of I g N/pot, the plant 
yield from all fertilizers was approximately the dame, but the 
degree of utilization of N of slow acting N fertilizers was 
considerably lower than for CO(NH 2 )2 N of MFU A was 
assimilated better by plants than N from urea formaldehyde 
fertilizers Thus, CO(NH 2)2 , wlose N was rapidly mineral7ed, 
had advantages over urea formaldehyde fertilizers and MFU A 
N was washed from sod with CO(NH 2 )2 in 5 fold greater
quantities by 63 mm of precipitation than from sods with 
urea formaldehyde fertilizers In a pot experiment with corn,
high doses of urea formaldehyde fertilizers and MFU A did not 
have a harmful effect on the plants (FA 1 124) 

492 Blyum, B G 1966 Effectiveness of Complex Fertilizers 
Prepared on the Basis of Urea-FormaldehydeCompounds 
Agrokhlmiya, No 1,20 7 (Russ) 

The complex urea HCHO fertilizer (MFU) contains 38%N, 
of which 20%-25% is soluble in water Pot tests on barley were 
conducled with MFU and MFU suspension (MFS), alone and 
mixed with double superplhosphate phosphorite meal, and
KCI at various ratios in powdered or granulated form, on 
sod podzolic clayey limed soil The doses were 0 5 and 2 0 g
N/6 kg pot Good yield is obtained when using N P2 0s K2 0 = 
1 0 9 1 Similar yields are achieved with MFU and some 
mixtures with apatite and K The particle size of fertilizers has 
a marked effect on its utilization capacity Granulated 
fertilizers are less effective than powdered ones Complex
fertilizers based on MFS are more efficient than those on 
MFU The effect of slowly acting N fertilizers on the yield of 
corn plant, grown the year after barley, reveals that complexes 
with high P and K content in relation to N give better yields
than a mixture of individual components Pot tests with corn 
on sod podzolic sandy soil show a very favorable effect of 
NPK fertilizers and a marked decrease of yield in case of lack 
of even ont. component To compare the effectiveness of 
complex fertilizers prepared by the wet or dry methods, pot 
tests were m,de on sod podzolic, clayey, and sandy soil 
showing that slowly acting complexes are not so effective as 
urea Complex fertilizers, regardless of the method they are 
prepared, exert an approximate similar effect Plants use 
"30% of the N (CA 64 11809a) 

493 Bondarenko, S F, Gngor'eva, L V 1966 The 
Composition of the Readily Hydrolyzed N Fraction in 
Chernozems and the Action ofNitrogen Fertilizorson Maize 
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Yields Pochvovedeme, No 5,550 5 (Russ) 
During the growth of maize, the readily bydrolyzed N in 

the plow layer of plots fertilized wit), manure and 
superphosphate was higher than in the unfertilized plots The 
composition of the readily hydrolyzed N fraction was also 
different Under conditions of adequate soil moisture, 
nitrification is pronounced, nitrate N is dominant over 
ammonia N during the greater part of the growth period of 
corn A moisture deficit effects an accumulation of NH 3 P 
fertihzers accelerate the mineralization of organic N, indicated 
by the increase of nitrates N fertilizers, applied singly or 
combined with superphosphate and manure were adequately 
effective in increasing the amount of readily hydrolyzed N in 
the plow layer The action of N fertilizers on the yield of 
maize depends on the meteorological conditions, and tends to 
increase in years of ligher rainfall Combined with manure, 
these fertilizers are also effective in dry years (CA 65 62450 

494 Bondarev, V A 1964 Nitrate Content in Corn 
Veterinariya 41(11) 69 72 (Ri ss ) 

The nitrate content in extracts of plant material from 
Bukovin 3, Voronezh 80, and Moscow 3 corn was determined 
The highest nitrate concentration was in the stalks (1 971 mg 
%), in the leaf axils and leaves it was 33 mg % 1 ;1 1 mg %, 
respectively, and none was observed in the earc dnu panicles A 
decrease in concentration was noted as the plants ripened, 
which was especially marked after the k nels ripened No 
appreciable accumulation of nitrate was noted in corn after 
the additic i of 80 tons manure/ha or 200 kg KNO 3 /ha to 
well manured soils, as compared with the control plots The 
nitrate content of the lower part of the stalk was higher than 
in the upper areas ind exceeded the average for the entire stalk 
in all the vegetation phases from the shedding of the paniLles 
to the milk phase It was highest in studies run on Moscow 3 
when the panicles were shed (2115 4 mg %) and dropped to 
8897 mg %, 6563 ing %, and 321 mg %, for the milk, 
milk wax, and wax phases of kernel development, respectively 
Moscow 3 corn grown on soil treated with 20 tons manure/ha
and 600 kg NH4 NO 3 /hashowed an increase of 0 5%ntrate i 

the stalks during the milk phase compared with corn not 
receiving mineral nitrates (CA 62 12160b) 

495 Boyarovich, N M 1966 Dynamics of Available 
Phosphates in Soil as Related to Imgation of Corn 
Agrokhimiya, No 7, 26 31 (Russ) 

Available phosphates (AP) were determined in various sod 
horizons of a corn field irrigated 3 or 6 8 times (60 80 liters 
water/m 2 each time) during growth or left without irrigation 
The amount of AP decreased toward deeper soil layers The 
maximum amount of AP was detected at the beginning of the 
vegetation period Irrigation increased AP in the upper soil 
layers This increase was less pronounced in a corn field than 
in a fallow field because of AP uptakv by corn (CA 
65 12812e) 

496 Buryak, I F , Bondareva, K G 1969 Time andMethods 
for Applyin- Mineral Fertilizers to Maize Kukuruza, No 5, 
23 (Russ ) (Erastovsk Opytn Stan, Vishnevol, 
Dnepropetrov Obi ) 

In trials during 3 years with maize on chernozem soil in the 
Ukraine, higher increases in graii yield were obtained from 
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broadcast application of 40 kg N + 60 kg P20S + 40 kg 
K 20/ha before autumn plowing (4 3 hkg/ha) than before 
spring ci Itivations (3 8 hkg), maize receiving no fertilizer 
yielded 28 2 hkg/ha However, the highest yield increases of 
5 3 hkg/ha were obtained from drilling the same rates of 
fertilizers to a depth of 10 12 cm during spnng cultivations 
(FCA 22 2623) 

497 Butseroga, M M , Pershak, I T 1964 Effect ofMineral 
Fertilizerson the Chemiorl Composition and Yield of Corn 
Klum v Sel'sk Khoz ,No 9, 7 6 (Russ) 

Increased dosez of N fertilization jointly with K and P 
fertilizers produced in corn grain higher amounts of proteins 
and decreased the percent of fat and starch High K 
fertilization increased the fat content and P increased both fat 
and starch High rates of a complete mineral fertilization 
increased protein of the grain, .io increase of fat and starch 
was observed In general, under complete fertilization, the 
yield increase of grain was 52 2-60 8 centners/ha (CA 
62 4567b) 

498 Bykhun, V V, Kushnirenko, L A Krashchenko, G E 
1968 How Plant Density and Fertilizers Affect Yields 
Kukuruza, No 11, 16 (Russ) (Pedagog Inst , Poltava) 

In tnals with maize cv Bukovinskii 3 dunng 3 years, 
increasing the density from 40 to 60 thousand plants/ha 
increased the average grain yield by 6 9 hkg/ha (12% increase) 
on plots given 60 kg N, 100 kgP 2Os, and 100 kg K20/ha, by 
8 3 hkg/ha (.5 7%) on plots given 30 kg N, 50 kg P2 0S, and 
50 kg K20/ha, and by 3 3 hkg/ha (6 4%) on unfertilized plots, 
the yield increase was ascribed mainly to an increase in leaf 
area index (FCA 22 968) 

499 Chernyp, aya, N A , Farenik, G G , Goncharenko, D 
F 1965 Effect of Zinc in PlantNutrition Agrokhimiya, No 
9,8190 (Russ) 

Field experiments were carried out to determine the effect 
of Zn on the metabolism in corn plants grown on chernozem 
and podzolic chernozem soils The arrangement of the 

experiment control, N, P, and N P Zn Zn was an active factor 
controlling development and metabolism Absorption of Zn 
from the soils took place during the whole period of growth 
Young parts of the plants contained higher levels of Zn The 
use of Zn fertilizer increased the content of Zn, especially in 
young plants In one case the content of Zn increased from 
19 0 mg/kg for the control to 45 6 mg/kg for N P Zn 
treatment Zn treatment accelerated biochemical processes in 
corn, resulting in an inciease of the content of ascorbic acid, 
I reducing factor, and activity of the enzymes The Epphcatlon 
of Zn fertilizers stimulated the initial growth of corn plants, 
increased the total area of the leaves, and improved the 
dynamics of corn blooming Zn treatment improved corn yield 
on the podzolic chernozem, but lowerd the yield of corn 
grown on chernozem soils (CA 64 7312b) 

500 Cherednik, V A 1967 Irrigation,F~rtalizersand Yields 
of ., veet Corn Kukuruza, No 7, 13 1 5 (Russ) (Kubansk 
Sel'skokhoz Inst , Krasnodar) 

The cultivation, manuring, and irrigation of sweet corn cv. 
Nagrada (Reward) 97 in the Kuban' Province, N Caucasus, are 
described The highest yields of fresh cobs were obtained when 



15 metric tons farmyard manure/ha plus 20 kg N/ha Pid 30 kg 
P were applied in autumn and 30 kg N/ha and 40 kg P during 
the next spring/summer Irrigation increased yields of fresh 
cobs from 55 to 107 hkg/ha in 1964 and from 64 to 115 kg in 
1965 (FCA 21 160) 

501 Chirkov, V N , Mansurov, Y A 1969 Optimum Density 
of Maize Plants on Soil Given Different Rates of Fertilizers 
Kukuruza, No 2, 23 (Russ) (Sel'skokhoz Inst , Tashkent) 

Maize hybrid VIR 338 was grown on meadow bog soil at 
spacings of 60 x 60 cm with 1, 2, 3, and 4 plants/hill, using 
three rates of fertilizers hcreasing the number of plants from 
1 to 4/hill delayed maturation by 10 11 days Grain yields 
were increased from 47 9 74 8 hkg/ha with 60 kg N + 50 kg 
P2 0s/ha, to 50 9 78 6 hkg/ha with 120 kg N + 100 kg P2 0 5 + 
60 kg K2 0/ha, and to 56 5-816 hkg/ha with 200 kg N + 170 
kg P20s + 100 kg K20/ha, the highest yields were given by 2 
plants/hill (FCA 22 1777) 

502 Chumina, 0 T, Belorusova, L M 1968 Maize 
Responses to Fertilizersin Relation to PlantAge Trudy Inst 
Bot , Alma Ata 26 13 25 (Russ) 

In pot trials, maize plants were given 0 25 g N/kg sod, and 
P2 05 a-d K20 each at 0 15 g/kg (a) before sowing, or at (b) 
the 3-4, (c) the 7-8, and (d) the 11 12 leaf stages In another 
trial, 50% of the fertilizer was given (e) at the 3-4 leaf and 50 
% at the 13 14 leaf stage The highest yield, 312 g dry 
matter/plant at maturity, was obtained with (e), followed by 
303 g with (b), unfertilized plants yielded 48 g dry 
matter/plant Yields of gram were rather similar (95 6 96 5 
g/plant) with (a), (b), and (c) and the highest 1,000 seed 
weight, 256 g was obtained with (b) The highest N content in 
the leaves at die 13 14 lef stage was5 10% (dry matter basis) 
with (c) ,id, in maturo 1ants, was 2 69% with (d), the highest 
amounts of N/plant occurred at stage (b) At the 13 14 leaf 
growth stage, the highest content of nucleic acids was 720 mg 
% in the dry matter with (c) The maximum content of nucleic 
acids, 1,738 mg %, was found in plants at the 3-4 leaf stage 
with (a) Contents of different forms of P and of RNA and 
DNA are also given for plants of different age and fertilized at 
different dates It is concluded that in pot trials, fertilizers are 
most effective when applied at the 3-4 to 7-8 leaf stages of 
growth (FCA 23 191) 

503 Chumma, 0 T , Efimova, V B 1968 Lkffect ofEssential 
Nutritive Elements on Maize Plant Metabolism and 
Aoductivity Trudy Inst Bot ,Alma Ata 26 26 35 (Russ) 

In pot trials, maize plants were given NP, NK, PK, and NPK 
(control) fertilizers at the 3 to 4 leaf stage and also N or P 
alone, but supplemented by NK or PK at the 13 to 14 leaf 
stage N, P, and K deficiencies reduced plant growth, slowed 
cob development and decreased the contents of N and P in 
plants and also decreased the accumulation of nucleic acids NI 
deficiency produced the strongest effect, followed by P and K 
(FCA 23 227) 

504 Danilova, N S 1966 UtilizationofEndospermNitrogen 
andNitrogen of theNstrientMedium by Maize Shoots Fiziol 
Rast 13(1) 91-8 (Rims (K A Timiryazev Inst Plant 
inysiol , Moscow) 

Utilization of endosperm N by the shoots of maize plants 

depends upon the N concentration in the nutrient solution, 
and increasing concentrations of N in the solution results in an 
accelerated expenditure of all seed storage substances, 
including N Removal of the endosperm from the shoots 
decreases the N uptake from the nutrient medium The mutual 
effect of two N sources is an example of synergeti, relations in 
plant nutrition (CA 64 13338h) 

505 Darmenko, M S, Koshlak, L Y 1965 Physiological 
Pecullaritiesof the Effect of Trace Etements by the Presowing 
7)eaonent ofSeeds Primenenie Mikroelementov v Sel' Khoz, 
Akad Nauk Ukr SSR, 94 9 (Russ) 

The effect of presowing treatment of seeds by powdering 
with ZnSO4 , MnSO 4 , H3B0 3 , and (NH 4 )2MoO 4 was studied 
The absorption of elements into seedlings after this treatment 
was higher than from the soil Mn in corn seedlings was 
localized especially in embryo and in the primary roots In 
wheat seedlings Mn, Zn, Mo, and B increased the activity of 
amylase, protease, and lipase In corn seedlings Mn and Zn 
increased the activity of catalasd ana lipase (especially Zn) 
Trace elements increased intensity ot respiration in pea, corn, 
and sugar beet seedlings ano increased the germination ability 
and growth of winter wheat (CA 63 15495h) 

506 Demchinskaya Podkolzina, M I 1970 Effect of Cl, 
S042", and C0 3

2 on the Composition of Free Amino Acids 
and the Protein Metabolism of Corn Agrokhimiya, No 3, 
29-33 (Russ ) (Vses Nauch Issled Inst Udobr 
Agropochvoved , Moscow) 

The experiments were carried out on corn, growing in 
Mitscherlich vessels, each containing 8 8 kg of a mixture of 
soddy podzolic soil and clayey loam with sand (I 1) The 
effect of Cl, S042 , and CO3 2 was studied against an 
optimum nutritional background for corn N 3, P20 5 2, and 
K2 0 2 g/vessel The anions were added in single (a), double 
(b), and triple (c) doses as NH4 CI, (NH 4)2 SO 4 , and 
(NH 4 )2 CO 3 , total N being kept constant The highest values 
with regard to the composition and content of free amino 
acids and amides, were obtained with Cl (b) and SO4 

2 (a) 
CO 3 2- (a) resulted in the lowest level of free amino acids and a 
moderate protein synthesis Generally, (a) dosages of CI Id 
SO42 caused an enhanced synthesis of amino auas as 
compared with CO3

2 With increased CO3 
2 concentration 

the trend was reversed CO3 
2 (b) showed the best conditions 

for N metabolism, higher crop yields and an increase of the 
protein content (>20% calculated on dry matter) Increase of 
anion dosage to (c) lowered the effectiveness of SO4 

2 and 
CO 3

2 down to that of (a), while with Cl the negative 
influence led to a disruption of N metabolism and a decrease 
in crop yield (CA 73 55084t) 

507 Derevyanko, S I , Golovchenko, V N 1970 Effect of 
Forms of Nitrogenous Compounds on Synthesis of Amino 
Acids in Seedlings of Corn and Pea Plants Fiziol Biokhiim 
Kul't Rast 2(3) 309 12 (Russ) (Inst Plant Physiol , Kiev) 

Corn and pea seeds were grown in H2 0 After 10 days the 
seelings were placeI for 5 days in Knop's nutrient where 4 of 
the total N was substituted by N in organic forms The 
15 day-old leaves were macerated in 80% EtOH, and the 
proteins were precipitated by 5% CCI3CO2 H The filtrate was 
chromatograplied on a column The amino acids fraction was 
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eluted by NH 4OH and their chromatogram was developed by
1% ninhydrmn and quantitatively determined The organic 
forms of N were metabolized by plants In the corn plants 
most amino acids were synthesized using urea and methionine 
The presence of asparagme increased the content of all anuno 
acids (A 73 108868k) 

508 Dibrova, V S 1968 Application of Zn Ferliltzers to 
Calcareous Chernozem Khim sel' Khoz, No 12, 14 17 
(Russ) (Donskoi Sel'skokhoz Inst, Persianovka, Rostov 
Obl) 

In field trials with maize on (alcareous chernozem durm 2 
years, applying 3 kg Zn as ZnSO 4 /ha (with superphosphate) at 
sowing increased plant uptake of 7n by 57 3% and grain yields 
by 13% Seed treatment with Zn was not effective In pot
trials to determine the optimum depth for Zn application, Zn 
at 10 mg/kg soil, applied to the soil surface, was leached with 
water equivalent to the average annoal rainfall Almost all the 
Zii was retained in the 0 to 1 cm layer It was concluded that 
Zn is effective only when applied to the rcot zone near the 
surface (FCA 22 1794) 

509 Dibrova, V S 1968 Application of Zn Fertilizers to 
Maize Agrokhlumiya, No 11, 1027 (Russ) (Donsk 
Sel'skokhoz Inst , Persianovka, Rostov Obi )

In trials with mamie cv VIR 156 and VIR-42 on chernozem 
soil, application -r 3 8 kg Zn as ZnSO4 /ha, over a basal 
dressing of io kg P2Os /ha, increased grain yields by
8 8% 27%, higher rates were more -ffective than lower rates, 
and VIR 156 showed a higher response to all rates than 
VIR-42 Treating seeds with Zn was less effective than 
applying Zn to the soil (FCA 22 974) 

510 Dibrova, V S 1967 Effect of Zinc Fertilizers on the 
Blochetnuca, Propertiesof Corn Under Vanous Conditions of 
Zinc Supply Fiziol Rast 14(4) 670 74 (Ru s ) (Donsk 
Sel'skokhoz Inst ,Persianovka, Rostov ObI ) 

Application of Zn fertilizers to a northern chernozem, 
Zn deficient soil incr,-ased the foliage and yield of corn The 
chlorophyll, ascorbic acid, and tryptophan contents of the 
leaves of the Zn deficient plants were considerably increased 
by addition of Zn to the soil However, presowing tleatment 
of the seeds with ZnSO 4 had no appreciable effect on the 
biochemical content of the plants (FA 1 156) 

511 Dobrolyubskii, 0 K , Matyushenko, A V , Pikus, G P 
1970 Effect of Zinc on Yield and ChemicalComposition of 
Corn of Different Stages ofRipeness Fiziol Bioklum Kul't 
Rast 2(3) 274 6 (Russ ) (Agr Inst , Odessa) 

Tests were Londutted on soil of low Zn content In the 
blooming phase, the plants were sprayed twice with 0 0 % 
ZnSO 4 The torn grain was harvested at three phases of 
ripeness milk wax, wax, and complete ripeness Zn spraying 
of the plants had a pos'ive effect on the grain yield No 
marked difference was observed between the ch.mcal 
composition of corn grain collected in the wax phase and a,
complete ripeness, and that of grans grown from seeds of 
those phases Thus, grains of Lorn from both ripeness phases
have practically the same yield qualities Application of Zn 
inrreased N compounds (minly protein N), P .ompounds,
starch, and to some extent fat content in the orn grains (CA
73 108814q) 

512 Dumpe, E 1969 Plant Growth as a Function of 
Potassium Requirement Vop Biol, Mater Konf, 1968, pp 
8 I-0 (Russ) (Edited by Meurma, H Izd "Zinatne " Riga) 

Corn was grown in Knop nutrient solution with the 
addition of trace elements During the first 5-8 days 
germinated seeds were grown in water, thei in 0 5N Knop 
solution, and finally, after 5 days, on N Knop solution Every
5.6 dayb, ,ne nutrient solutions weie c0inged, and plants were 
sampled The studies were done on the plants, grown on Knop 
solution containing normal, normal + half the K, and no K An 
increased amount of K during germination intensifies plant 
growth The leaf area and tie root system increase 
considerably With K deficien(.y, growth and development is 
retarded, but the ratio of the active root surface to the total 
surface increases (CA 72 5432 1k) 

513 Dzanagov, S K 1968 Effect of Fertilizers on the 
Content of CP and Its Amino Acid Composition in Maize 
Kukuruza, No 10, 23 (Russ) (Gorskii Sel'skokhoz Inst, 
Ordzhonikidze) 

In field trials in N Osetia, central Caucasus, 90 kg N/ha, 
applied with P and K, resulted in a yield of 50 hkg grain/ha
which contained 470 kg CP, compared with 38 8 hkg grain and 
254 kg CP, respectively, for an unfertilized control crop 
Fertilizer N changed the proportion of various amino acids in 
the CP, reducing the amounts of cysteme and histidine, but 
increasing the yields of important amino acids (FCA 22 1007) 

514 Dzanagov, K B, Dzanagov, S K , Teziev, T K 1969 
Effect of Mineral Fertilizers on the Level and Amino Acid 
Composition of CrudeProtein ii Corn Seed Agrokhimiya, No 
4, 14 17 (Russ) (Gorsk Sel'skokhoz Inst , Ordzhonikidze) 

Fall P K plus spring N fertilization (30 120 quintals/ha)
increased the yield of corn, the increase bein? dependent on 
the level of applied N The content of crude protein increased 
17 19 times over that of the control Various levels of N 
fertilizer affected diffeiently the amino acid composition of 
crude protein of the corn seed (CA 71 29635n) 

515 El'kenbard, A G 1963 The Effect of Manganese and 
Zinc on the ProteinContent ofCorn by Treatment of the Seed 
Industrially Mikroelementy v Zhizm Rast, Zhivotn i 
Cheloveka, Tr Koordinats Soveshhd , pp 177-86 (Russ) 

TMTD fungicide (I kg/metric ton corn seed) was added to 
0 05% MnSO 4 , and mixed For treatment with Zn, 0 04%
ZnSO 4 was used, and with B 002% Na 2B4 O 7 In another 
variation, 5 g phosphobacterm was used/20 kg of seed Control 
plots and plots seeded with seeds dusted manually with trace 
elements wtre used for comparison The simultaneous 
treatment of the seeds with trace elements, bacterial fertilizers, 
and fungicide increased the yield and the protein content of 
corn Apphclation of Zn and Mn increased protein by
20% 30%, sometimes up to 60% The oacterial fertilizers alone 

increased yield but not the protein content (CA 64 8884a) 

516 Epanchinov, I V 1970 Effect ofMineralFertilizerson 
the Accumulation of Some Group B Vitamins in the Soil of 
the Corn Root Zone Pochvovedenie, No 5, 68 75 (Russ)
(Krasnoyarsk Sel'skokho7 Inst , Krasnoyarsk)

Field and pot expeiients were set up with different doses 
and combinations of N P K Soil analyses were made and corn 
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yields determined Vitamins of the B rroup, nicotinic acid, 
thiamine, pyridoxine, and biotin, were nucrobiologically 
assayed The contents of vitamins in the sod adjacent to the 
corn roots varied with different fertilizer ratios and with the 
time of the growth period The activity of soil microorganisms 
involved in vitamin accumulation in the soil was enhanced by 
fertilizers and the productivity of the corn plants increased 
The B vitamins favored the more intensive resorption of 
mineral substances by rots An interrelation may thus be 
assumed between mineral fertilizers and vitamins (CA
73 87054z) 

517 Filev, 1) S, Pashova, V T, Yaroshevich, I V 1968 
Effect of a Single Application of High Rates of Fertilizerson 
Productivity of Maize and Soil Properties Dokl Vses Akad 
Sel' khoz Nauk, No 12, 2-4 (Russ) (Vses Nauchno Issled 
Inst ,Kukuruzy) 

In 1959 1960, 250 tons/ha dung + 50 quintals super, or 
500 tons dung + 100 quintals super was applied to an ordinary 
chernozem in the Ukrainian wooded steppe In 1960 1962, 
maize was irrigated when necessary, but in 1964 1968 there 
was no irrigation The single applications of fertilizer increased 
the contents of humus, total N, and P in 1968, particularly in 
the 20 60 cm layer of soil, and also sharply increased the 
contents of hydrolyzable N, mobile P, and exchangeable K 
Fertilizer increased the urease activity o the soil, and urease 
activity in the 20-60 cm layer was higher with the higher rate 
of fertilizer than with the lower rate Fertilizer decreased 
saccharase and phosphatase activity in the top 40 cm of soil, 
but increased their activities lower down CO2 release by the 
soil was 46% 38% greater with fertilizer than without it 
Fertilizer increased the contents of nicotinic acid and inositol 
in the soil and tended to increase the pyridoxine content 
Fertilizer did not increase average maize-green yield in 
1964 1968 (SF 33 3183) 

518 Gaevoi, A I 1968 Effect ofMolybdenum on Grainand 
FreshMatter Yields of Maize Khim sel' Khoz 6(8) 15 16 
(Russ) 

In trials during 2 years, presowing treatment of seeds of 
hybrid maize VIR-42 with 18 g (NH4)2MoO 4 in 5 liters 
water/100 kg seeds, or with water alone, increased the grain 
yields over those obtained by sowing untreated seeds, by an 
average of 3 7 and 0 5 hkg/ha, respectively Mo treatment 
markedly increased the Mo content, 1,000 grain weight, and 
percentage germination of the resulting grain (FA 2 1139) 

519 Gnilitskaya, A B 1967 Effectiveness of Presowing 
Treatment of Corn Grains with Copper Sulfate During 
Application ofMineralFertilizersin Various Ways Mikroelem 
Sel Khoz Med, No 3, 81-6 (Russ) (Lugansk Sel'skokhoz 
Inst , Lugansk) 

Field trials, lasting 3 years, were carried out to study the 
effect of Cu sulfate treatment on yield and growth of corn in 
normal chernoem under different climatic conditions, 
applying several combinations of fer ilizers The grains were 
dusted preliminarily with Cu sulfate at a concentration of 300 
mg Cu/kg The effect was investigated on respiratory enzymes,
pigmentation, yield of grain, and grain quality Contents of 
chlorophyll and carotene, catalase activity, and aerial growth 
were also given The treatment with Cu sulfate apparently 

raised the yield of corn, during dry as wt" as climatically 
balanced years, by 1 43 2 84 centners/ha The response 
increased with the application of small amounts of fertilizer, 
the best result being obtained when the fertihzer was plowed
in at a depth of 12 14 cm The use of Cu sulfate also resulted 
in an increase of the protein (0 25% 1 05%) and starcl, 
(5 4%-8 0%) content of the grain (FA 2 277) 

520 Godnev, T N, Abutalybov, M G, Gummatov, M R 
1969 Effect ofthe Quantity andRatio ofIron andManganese 
on the Growth andDevelopment of Corn Vestsi Akad Navuk 
Belarus SSR, Ser Biyal Navuk, No 2, 42 5 (Beloruss) (Inst 
Bot ,Minsk) 

When deprived of Fe the development of corn plants in 
laboratory experiments was at first normal, but within a few 
lays chiorosis appeared, disappearing only partially with the 
addition of Fe salts The best results were with 9 mg Fe/I Th­
feeble growth of corn on media deprived of Mn ended 
gradually in chlorosis also, differing from Fe chlorosis in that 
yellowing appears at first between venlets The plants required 
4 5 mg/l Mn in form of MnSO4 Excess Mn decreases the 
plant levels of Fe The normal Fe/Mn ratio is 2 1 Field 
experiments showed the positive effects of these elements at 
20 kg FeSO 4/ha and 10 kg MnSO4 /ha, despite sufficient levels 
of them in the soil (CA 71 37988v) 

521 Goncharenko, D F 1969 Effect of Presowing 
Application Fertilizer on the Growth, Development, and 
Productivity of Corn Khim Sel Khoz 7(3) 169 74 (Russ) 
(Krasnograd Opyt Sta VNII Kukuruzy, Krasnograd) 

Application of fertilizers [NH 4NO3 , NaNO 3, (NH4 )2SO4, 
granulated superphosphate, KCI, and K2SO4] at sowing of 
four corn varieties to heavy loamy soils of the Krasnodarsk 
district significantly influenced their growth and development, 
especially in first stages of 5 8 leaves N P tertilizers gave the 
best results, whereas effects of P alone were worse and full 
N P K fertilizers in dry years even inhibited growth The best 

+N fertilizers were NH4 and (NH4)2SO4 Superphosphate 
improved the resistance of corn to unfavorable meteorological 
conditions, whereas K fertilizers slowed down the appearance 
of pistils and thus worsened pollination In dry vY.ars, 
fertlization at sowing increased the yields, mainly due to 
inci.ased number of corncobs, whereas in years with favorable 
conditions, the increasM yields were also due to increased 
number of grains in corncobs (CA 71 29672x) 

522 Goncharenko, D F 1969 Initial Nutrition and Corn 
Yield as Connected with Fertilization Done at Sowing 
Agrokhlmiya, No 4, 61-5 (Russ) (Krasnograd Opytn Stan, 
Krasnograd, Khar'kov Obl ) 

In field trials in dry areas of the Khar'kov province, 
Ukraine, the application of small amounts of P (5 kg P2OS,/ha) 
as superphosphate in the rows at sowing increased the uptake 
of N and P by maize plants (hybrid cv VIR 25) and increased 
grain yields from 35 o hkg/ha (6 year average) unfertilized, to 
39 6 hkg NP at 2 5 kg Nand 5 kg P205 /ha gave smaller yield 
increases, still smaller increases vere obtained from NPK 

523 Gorbunova, L L 1965 Effectiveness of Potassium 
Fertilizers on the Leached Chernozem of the Lon Plateauof 
Armenia Agroklimlya, No 7, 47 55 (Russ) 
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K fertilizer had a positive effect on wheat resistance to 
cold N P fertilizers doubled the yield of wheat, and the 
addition of high K doses with N P fertilizers increased the 
yield an additional 50% For potatoes cultivated on a leached 
chernozem, the most effective K Lontaining amendment was 
KCI (60 kg K20/ha) When used individually, K2 CO 3 and KCI 
increased the yield of corn to a greater extent than when used 
together The relativc effctveness (in decreasing order) of 
K containing amendments which enhanced the yield of broad 
beans was K2 S0 4 , KCI, K2 CO 3, and K Mg fertilizer (CA
64 10355g) 

524 Goryunova, F A , Polugar, E A 1967 Removal of 
NutritionalElements for Maize as a Function of thePreceding 
Input of Fertilizers Povyshenie Plodorodiya Pochv 
Nechernozemnoi Polosy , No 3, 130 34 (Russ) 

The increase of fertilizers to a certain limit raises the uptake 
of N, P, K, and Ca by the plant The requirement and removal 
of mineral food elements vary with the biological
characteristics of the corn brands and hybrids With 300450 
centners/ha of Lrop, in the green mass of corn, the removal of 
N ranges 90 190, of K 50 118, and of P 30 70 kg/ha, 
depending on the fertilizer dose and composition (CA
68 21284q) 

525 Grebenikov, P E, Zakharyan, N A 1967 Effect of 
Fertilizers on Yield and Chemical Composition of Maize 
Khumiya sel' Khoz ,No 7, 12 13 (Russ) (Azerbaidzhan Sel' 
Khoz Inst Baku) 

Maiie grown on chestnut medium loam sod, poor in P, was 
given N, I-, K, and farmyard manure at different rates and 
times The lughest grain yields, 60 7 hkg/ha, resulted from 
applying 100 kg N, 100 kg P plus 60 kg K/ha on three dates 
before sowing, 3 to 4 leaf stage, and at the tilenng stage, 
grain yields resalting from 20 tons farmyard manure/ha 
apphed before plowing did not differ significantly The highest 
contents of crude protein and ash in the grain resulted from 10 
tons farmyard manure/ha plus 60 kg each of N and P/ha, in 
fresh matter, however, 'hese values were maximum in the 
treatment which gave the highest grain yield (FCA 21 112) 

526 Groshkov, P A , Kravchenko, S N 1966 Effect of 
Fertilizers on the Uptake ofNutrients, Growth, and Yield of 
Corn Agrokhimiya, No 6, 59-68 (Russ) (Ukrainian Acad 
Agr ,Kiev) 

Fertilizers 'ontaining N, P, and K have been applied 
separately and in combinations N has the greatest influence 
on the rate of the total growtn, K the least N prolongs the 
period of vegetative growth, K the least N prolongs the period
of vegetative growth, K and P have the opposite effect Pand 
K increase the rate of growth during the period of spadix
formation The greatest uptake of N and K occurs dunng the 
period from the 9 10 leaf phase to the phase of panicle 
formation, 55% 60% of the total N and 60% of the total K are 
absorbed during this period The greatest uptake of P occurs in 
the period from the 9 10 leaf stage to the milky stage, during 
which 5%1o of the total P is absorbed The most intense growth 
and the highest yields have been achieved by the simultaneous 
application of N, P, and K (CA 65 14374h) 

527 Gulyakin, I V , Semenov, P Y , Chupnov, Y K 1965 
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The Effect ofManure andMineralFertilizerson the Properties 
of Sod-Podzohc Sois and on the Yield of Corn Crops Grown 
without Rotation Dokl TSKhA, No 103, 113 17 (Russ) 
(Timiryazevs< Sel'skokhoz Akad ) 

Four year field experiments were carried out to determine 
the effect of fertilizers on the properties of the sod podzolic 
sod and on the yield of the corn crop The treatments were 
control, (1) manure (40 tons/ha), (2) N P K (200 100 240), 
(3) manure (40 tons/ha) with N P K (200 100 240), (4) 
manure (20 tons/ha) with N PK (100 50 120), and (5) 
manure (80 tons/ha ) Corn foliage yield data showed that le 
mineral fertilizers alone were less effective than manure alone 
or supplemented with mineral fertilizers Treatment (2) 
increased the content of available N in the soil to a greater 
extent than it increased the available P Treatments (1), (3), 
(4), and (5) produced a much better balance between available 
N and available P, as compared with treatment (2) (CA 
65 7956e) 

528 Gulyakin, I V , Semenov, P Y 1965 Use ofNitrogen, 
Phosphorusand Potassium by Corn Plant, and the Effect of 
MineralFertilizersandLime Dokl TSKhA, No 103,181-84 
(Russ ) (Timiryazevsk Sel'skokhoz Akad ) 

Tests were conducted in pots containing 6 kg of soil with 
applications of NH4 NO3 , Ca(H 2PO4 )2 , and KCI fertilizers in 
doses of 2 g N, 1 gP 20 5 , and I g K20/pot The soil was limed 
with Ca(OH)2 Large doses of N and X inhibited the plant 
processes of synthesis resulting in a decrease ofcrop yield The 
use of Ca++ did not give any improvement Corn uses the most 
of the N and K during the first stage of growth (CA 
65 9676d) 

529 Gusemov, B Z, Mamedova, Z Y, Mamedov, A M 
1966 Effect of Trace Elements on Nitrogen Metabolism of 
Corn Under Various Levels of Soil Moisture Izv Akad Nauk 
Azerb SSR, Ser Biol Nauk, No 4, 3 6 (Russ) 

The effect of low doses of B, Mn, and Mo on total N, 
protein N, nonprotein N, and ammonia N was studied in roots, 
stems, and leaves of young corn seedlings and of mature 
flowering plants grown in the same soil under conditions of 
40% and 60% relative humidity Although all these applied
elements increased the protein content in all instances, there 
were some differences according to developmental stage and 
moisture content of the soil In young seedlings at a high 
moisture level, Mn was the most effective, and Mo was the 
most effective at a low moisture level In mature corn plants, 
applied Mo was effective at both moisture levels (CA 
66 85107a) 

530 Gvozdlkovskaya, A T, Parshikov, V N 1969 
Absorption of Niti.gen, Phosphorus and Potassiumby Plant 
Roots at Different Temperature Gradients Ukr Bot Zh 
26(3) 62 6 (Ukr) (Inst Fiziol Rosl Akad Nauk Ukr SSR, 
Kiev) 

In young plants of maize grown in sand and 
solution cultures, the maximum uptake of NH4 +, K+, NO3 -, 
and P0 4 was observed under temperatures ranging from 27 to 
300C, 25 to 280 ,29 to 320, and 23 to 270, respectively (FCA 
23 228) 

531 ll'in,S S 1965 UtilizationofNut'ientsfrom Fertilizers 



and Soil In Crop Rotation Khim v Sel'sk Khoz 3(12) 2 6 
(Russ ) (Ped Inst, Kazan) 

Field tests of crop rotation were conducted on gray 

sod medium podzohc soils of Kazan district Crops rotated 

were peas winter rye, corn summer wheat Fertilizing 
the content of N, P, and K in plants, the greatestIncreases 

amounts of nutrients from the soil are taken up by the corn 
plant and pea, much less by winter rye, aid the least by 
summer wheat Assimilation of atmosphere N is also improved 
due to the symbiosis of nodule bacter with legumes The first 
crop rotation gave only a slight assimilation of nutrients from 
the soil but repeated fertilizing during the second crop 

the relativerotation increased the absolute as well aq 
utilization of fertilizer components (CA 64 118 10b) 

532 lshevskaya, I M 1965 The Effect of Perennial 

Apphcation of Fertilizers on the Growth Development and 

Yield of Corn Crop Dokl TSKhA, No 10 1, 99 104 (Russ) 
(Timiryazevsk Selskokhoz Akad ) 

The effect of perennial apphcation of fertilizers on the corn 

crop was studied The arrangement of the experiment was 

control, N, N K, N P K, manure, manure with N P K More 
vigorous corn growth was observed in all plots treated with 

fertihzers or manure as compared with the grown of control 
plants The increase of the fohage yield as compared with the 
controls for N P K, manure and for manure with N P K was 

209, 395, and 389 centners/ha , respectively The assimilation 
of N, P2 05 , and K2 0 by the corn plants from the sod was 
affected by the type of the fertilizers The highest increase of 

N content to 1 25% from 1 13% of the control was observed in 

the NPK plots The highest increase of P2 O5 067% was 

observed in the plot treated with manure, compared with the 

control 0 38% The highest increase of the content of K20 
from 0 39% (control) to 2 20% was observed in the plots 

treated with manure supplemented with N P K The protein of 
the whole plants was increased by fertilizers in all plots, with 
the highest increase to 5 95% in plots treated with N P K 
com,..red with the control 4 30%(CA 65 6242c) 

533 Ishevskaya, I M 1965 The Effect of Prolonged 
Additions of Superphosphate on the Yield and Chemical 
Composition of Corn Dokl TSKhA, No 102, 53 60 (Russ) 
(Timiryazevsk Sel'skokhoz Akad ) 

Prolonged additions of superphosphate containing N and K 
increased the rate of growth, the yield of corn and silage 
material, the total and organic P, the total and protein N, and 

K (CA 65 9676a) 

534 Ivanko, S, Maksianova, A 1968 The Effect of 

Arutntional Conditions on Root Metabolism and the 
Quantitative and Qualitative Composition of Nitrogenous 
Compounds Translocatedfrom the Roots to the Aerial Parts 
of Plants Isotope Studies on the Nitrogen Chain, 149 68 
IAEA, Vienna, Austria (Eng) 

Experiments were carried out with maize cultivated under 
normal conditions of nutrition and under conditions of N and 
P deficiency The results obtained show that a deficiency of 
these elements has a very marked effect on root metabolic 

with the uptake, conversion, andprocesses connected 
of N deficiency thetranslocation or N Under conditions 

amount of amino acids translocated from the roots to the 

aerial parts of the plant drops sharply This is accompanied by 
a marked change in the qualitative composition of the amino 
acids, which ultimately affects the operation of the 

After addition ofsynthesizing meLhanism of the aerial organs 
N to 30-day maize plants, rapid amino acid synthesis in the 

roots was observed, and the amount of free amino acids 

translocated from the roots to the aerial parts increased by a 
factor of 12 in the 2 hours following addition of the N With 
the use of ' 5N, introduced into the nutrient medium as 

ammonium nitrate and calcium nitrate, it was found that the 

N taken up by the roots was preferentially incorporated into 
the amino acids and amides originating from the ketonic acids 

of the Krebs cycle Of the total amount of amino acids 

translocated from the roots to the aerial parts, more than 50% 

was accounted for by glutamine, alanine, and aspartic acid 
The results obtained give grounds for believing that variations 

in the conditions of nutrition affect the N metabolism of 
plants mainly through the metabolism of mtrogenous 
substances in the roots (FA 2 885) 

535 Ivanko, S , Mikhalik, i 1967 Study of the Uptake, 

Assimilation, and Transport of Phosphorus by Corn Roots 
Isotopes in Plant Nutrition and Physiology , Proc Symp 

FAO/IAEA, Vienna, 1966, 289 301 (Eng) 
Maize plants were grown on complete Knop's nutrient 

solution and on the solution without P Plants of both types 
were transferred after 19, 24, 29, and 40 days to a complete 
nutrient solution with an activity of 0 5 'PC 3 2P/ml With 
exposures of from 5 seconds to 5 hours, a positive correlation 

observed between uptake of total P and the incorporationwas 
of 32p into high molecular organic P compounds (precipitated 

by 7% trichloroacetic acid) The roots of the 19 24 day old 
plants grown without P absorbed twice as much P as the roots 

of the NPK plants After 29 days there appeared in the 

P defic ent plants a critical phase, manifested in a reduced 
capacity to take up P and incorporate it into high molecular 
organic compounds By vacuum filtration introduction of 3 2P 
into the roots, it was established that the P introduced is 
incorporated into the following low molecular organic 

compounds nucleotides, triose phosphates, and hexose 
phosphates It is concluded that uptake of 32P by maize roots 
is directly related to its use in the synthesis of low molecular 
and high molecular organic compounds There is also a positive 
correlation between the transport of P compounds from the 
roots to the above ground organs of the plant and the curves 
for the uptake of P and its incorporation into organic 
compounds in the -e roots The critical phase when the 
roots lose their caj / for uptake, for synthesizing P organic 
compounds, and for transporting them to the parts of the 

plant above ground is directly dependent on the P content of 

the nutrient medium (FA 1 285) 

536 Ivanov, N P 1068 The Effect of Orgamc Fertilizerson 
the K Uptake of Plants Izv Akad Nauk Belorus SSR (Ser 
Biol Nauk), No. 4, 32-4 (Beloruss) (Belorus Inst 

Zhvotnov , Smolewichi, Minsk Ob ) 
In pot trials with maize, K uptake was studed using a6 Rb 

Organic fertilizers and lime decreased the uptake of K by 

maize plants More K accumulated in young than in old leaves 

(FCA 22 1817) 
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537 Kalmykov, A G, Nedbado, E P. 1965 Effect of 
Fertilizeron the Yields in Corn- Winter Wheat CropRotation 
Pochvovedenie, No 6, 84 9 (Russ) 

The experiment was conducted on a carbonate chernozem 
soil in the State Farm "Samarskii" using as test crops corn for 
silage purposes and winter wheat as the follow up crop 
NH4 NO3 , superphosphate, and KCI were used as fertilizers at 
the rate of 30 kg/ha 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 tile soil was decreased, this 
is explained by the increased K requirement by the plant At 
the stage of milk wax ripeness of the plant, the 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 activity of the soil The 
decrease ii the hydrolyzable N that followed up to the end of 
the vegetative period may be explained by 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 the 
carbonate chernozern soil, corn was very responsive to P and 
N P 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 pre.eding applied fertilization of corn, the 
yield of the follow up crop winter wheat increased about 10% 
Additional appliLation of superphosphate in the autumn had 
little effect on the winter wheat, since P fertilizers are 
nonlabile in carbonate sods (CA 63 9008g) 

538 Karasyuk, I M, Lopatin, L V 1967 Comparative 
Efficiency of Liquid Nitrogenous Fertilizers During 
A pplication Under Corn Visn Sil's'kogospod Nauki 
10(1) 52 6 (Ukr ) (A M Gorkii Agr Inst ,Uman) 

Plants were grown on unfertilized soil (1) on soil fertilized 
with standard PK fertilizers (2), and on (2) soils with the 
addition of N fertilizers (3) of 30, 60, and 90 kg/ha N 
fertilizers used were NH 4 NO 3 , urea, (NH 4)2 SO4 , NH 4OH, 
and (NH 4 )2CO3 Application of NH 4OH and (NH 4 )2 CO3 
increased considerably the height of grown plants, increased 
the surface area of their leaves, and increased the amount of 
chlorophyll The chlorophyll contents of plants were on soil 
(1) 1 1% 1 2%, oil soil (2) 1 28% 1 47%, on soil (3) with 
addition of NH 4NO 3 1 36% 1 80%/o, with urea 1 50%-I 80%, 
with (NH 4 )2 SO4 184% 2 03%, with NH 4OH 192% 2 02%, 
and with (NH4 )2CO3 I 83%-2 17% The increased amount of 
chlorophyll increased the photosynthetic energy and N 
availability to the plants, followed by better conditions for 
evaluation of assimilation products, formation of reproductive 
organs, and a~curnulation of protein in seeds Average amounts 
of protein in seeds were in plants grown on soil (1) 8 7%, on 
soil (2) 9 0%, on soil (3) with the addition of NH4 NO3 
9 4% 104%, with urea 9 8%, with (NH4 )2SO 4 9 2% 9 8%, 
with NH4OH 92 10 1%, and with (NH 4 )2 C0 3 9 5 104% 
Yield of seeds imfreased on soil (2) 2 8%, on soil (3) with the 
addition of NH 4 NO 3 3 0% 5 8%, with urea 5 1% 8 2%, with 
(NH 4 )2 SO4 4 4% 7 2%, with NH 4OH 7 4% 9 1%, and with 
(NH 4)2 CO 3 7 4% 10 3% Introduction of NH 4 OH increased 
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soil pH to 6 8, and introduction of NH4 NO3 only to 5 8 
Increase of pH gives better conditions for development of soil 
microorganisms, and improves nutrition of plants Fertilizing 
in the presowing periods gives lower crop of seeds than 
fertilizing in autumn (CA 66 104415t) 

539 Khomenko, A D 1968 Agrochemical Charactensticsof 
the Use of Complex Mineral Fertilizers Vestn Sel'skokhoz 
Nauki fMoscow) 13(11) 19 (Russ) (Inst Fiziol Rast, Kiev) 

From 1958 to 1967 >100 field studies were made with 
complex fertilizers and winter wheat, beet, corn, potato, in 
different Ukraiman soils and climates Use of nitrophos, 
nitroaminophos, and diaminophos increased the sugar content 
of beets by 0 4%, the protein content of winter wheat by 
101o, and the starch content of potatoes by 0 5% N P K 
(1 4 2) gave higher yields of root crops H2 SO 4 based 
nitrophos and nitroaminophos gave lugher yields of beets than 
normally obtained with simple mixtures of N P K fertilizers 
Beets consume 12% more nitrophos and 4% more 
nitroaminophos than the corresponding normal consumption 
of simple N P K mixtures in the same proportions On 
relatively dry soils the complex fertilizers gave better yields 
and quality Comparative studies of use of nitrophos and 
superphosphate in otherwise similar conditions showed that 
more P was absorbed by the plant more evenly from the 
nitrophos than from the superphospha,. The explanation for 
this is that the nitrophos contains both H20 soluble and 
citrate soluble P, while the superphosphate contains only 
H20 soluble P (CA 70 114280s) 

540 Khomenko, A D, Sosnova, 0 N , Dubik, E A, 
Guseva, E E 1968 Effet of Complex, Atrazine Containing, 
Manganese-and MineralFertilizerson CornPlants Mikroelem 
Sel Khoz Med, No 4, 129 36 (Russ) (Inst Fiziol Rast, 
Kiev) 

Experiments were carried out on leached chernozem and 
gray forest soils to study the effect of Mn fertilizers and 
atrazine on corn yields The basic fertilizer was either in the 
1 1 1 or in the 1 1 5 1 (N P2 0s K20) ratio, with atrazine 
applied at 2 5 kg/ha The fertilizer contained 1% Mn as 
MnSO4 Mn in the chemozem increased the assimilating 
surface of corn leaves An increased amount of soluble sugars 
appeared in the leaves, chlorophyll content and the 
photochemical activity of chloroplasts were enhanced 
Atrazine inhibited corn growth at the start, but during 
formation of reproductive organs growth was intensified The 
NPK + Mn + atrazine fertilizer gave the highest plant weight 
On g]ray forest soils atrazine stimulated the development of 
plants and the Mn atrazine combination increased the grain 
s'te In field test Mn atrazine increased the grain yield by 
420 1g/ha and that of stalks by 990 kg/ha (CA 71 60233d) 

541 Khomenko, A D, Sosnova, 0 N 1968 Effect of 
Complex Fertilizers Containing Added Polymers and 
BiologL,7lly Active Substances on Corn and Potato Growth 
Visn Sil's'L-ogospod Nauki 11(7) 49 53 (Ukr) (Inst Fiziol 
Rast ,Kiev) 

Granulated complex fertilizers containing a derivative of 
urea, double superphosphate, K2SO 4 , trace elements, the 
Mn containing herbicides, atrazine and simazine, and the 
insecticide, heptachlor, were more effective In producing 



potatoes and corn than simple ones The pesticides not only 
controlled weeds and insects, but also stimulated N absorption 
by the plants (FA 2 117) 

542 Khomenko, A D, Sosnova, 0 N , Yavorskaya, T K, 
Odeyanenko, L V 1968 Effect of Complex Fertilizers 
ContainingPesticideson the Growth andProductivityof Corn, 
Sugar Beets, and Potatoes Fiziol Bioklum Osn Pitan Rast, 
No 4, 46 56 (Russ) (Inst Fiziol Rast, Kiev) 

In pot experiments, atrazine, 2 5 kg/ha, strongly stimulated 
the growth of corn when added to the soil in combination 
with NPK or nitrophos fertilizers (CA 71 80310e) 

543 Khmashevskii, E L 1966 The Mechanism of Response 
of Various Varieties of Corn to Root Nutrition DokI Akad 
Nauk SSSR 168(5) 1212 13 (Russ) 

Determination of monosaccharides (I)in and uptake of aP 
by six varieties of corn plants were reported, using high N or 
high P fertilizers Acorrelation was found between the level of 
I in the roots and the assimilation of mineral fertizlLer 
elements by corn plants, the varieties that respond most 
readily to P also have the highest level of I in the roots 
Varieties which have the higher intensity of root respiration 
also take up the larger amounts of P (CA 65 9675n) 

544 Klimashevski, E L, Karpov, E A, Pisetskaya, N F 
1965 The Relation Between the Activity of theRoot System 
of Various Corn Plant Varieties and Hybrids and Their 
Reaction to Fertilizing Khim v Sel'sk Khoz 3(1) 4 8 (Russ) 

Field and vegetative experiments were carried out in 
1961 1965 on various soils on 200 m2 plots applying N P K 
(60 90 60) Ten, 15 , and 20 kg pots and fertilizer doses of N 
0 15, P20 5 0 30, and K20 0 15/kg of soil were L ed for 
vegetative tests The charactenstic properties of 41. root 
surface were determined Individual varieties of corn plants 
reacted very differently on fertilizing, showing an increase of 
the above ground dry matter during both vegetative and field 
tests (up to 479% of the control without fertilizers) The 
development of the plant depended on the physiological active 
surface rather than on the root system volume, and this factor 
is proposed to be the indicator determining the rea.tion of the 
corn plant variety to fertilizing The amount of the bleeding 
sap of the roots transferred to the above ground parts 
calculated in units of active surface (in dry state) was used as 
the degree of the root system activity 32p was used for 
experiment (120 uc/l of Knop nutritive solution) The proper 
selection of plant vaneties for culture purposes is of great 
importance (CA 62 16908g) 

545 Khimashevs),ii, E L 1966 Unequal Resistance of 
Different Varieties of Corn to Nutrient Solution Acidity 
Agrokumiya, No. 4, 98 106 (Russ) 

Comparative studies were made of the accumulation of 
organic substances in the fohar parts, photosynthesis activity, 
and physiological activity of the root systems of different 
varieties of corn grown in limed and unlimed acid soils treated 
with NPK fertilizer Hydroponics experiments were also 
made in studies of the root systems The degree of resistance 
to high soil acidity differed for each variety Low resistant 
varieties showed an initial increase in adaptation at a sod pH of 
42-438, later the growth rate was similar to that at pH 6 12 

The ratio of the dry weights of the foliar parts and roots was 
higher in the more resistant varieties Differenceb in resistance 
to high acidity and responsiveness to liming were also a 
function of the correlation of the photosynthesis and 
respiration processes, this ratio was lower (3 41 3 44) in 
resistant varieties than in non resistant ones (441 4 59) In 
resistant varieties the decrease in photosynthesis rate and yield 
was less at low pH than in non resistant varieties Inhibition of 
the rate of transfer of photosynthesis products from the leaves 
to the npening ears and the decrease in chlorophyll Lontent 
due to the toxic effect of high soil auidity were less marked in 
the resistant varieties The chlorophyll bond with the 
protein lipid complex was stronger at pH 4 0-4 3 in the 
resistant varieties The decrease in cation exchange absorption 
capacity and the disruptions in biosynthetic processes in the 
roots due to soil acidity (pH 4 14 3) were less in resistant 
vaneties The low resistant varieties had a lower Ca absorption 
and less Al in the roots, and morp Al in the foliar parts Nitrate 
and ammonia N metabolism in the roots varied with soil 
acidity and the variety of corn (CA 65 4592d) 

546 Kniga, M I , Kniga, N M, Nasonova, M G, 
Shevchenko, I M 1970 Effect of Photosynthesis on Corn 
Productivity in Relation to Soil Fertilizing Dokl Vses Akad 
Sel'skokhoz Nauk, No 2, 11 13 (Russ) (Khar'kov Zoovet 
Inst , Kharkov) 

Indexes of photosynthesis were studied at various stages of 
growth of corn in relation to the fertilizer modifications 
applied N P K, N P, N K, and P K The levels of fertilers 
were N 90, P 25, and K 20 kg/ha Application ofN P K,N P, 
and N K increased productivity In the stage of cob formation 
the level of dry matter in the leaves reached 31% (NP K), with 
the content of chlorophyll increasing simultaneously NP K 
had the best effect on the amount of leaf carotene (CA 
73 34291t) 

547 Kniga, M I , Kniga, N M 1969 Incorporation of 
Potassium andNitrogenousSubstancesby Corni asAffected by 
Fertizcrs DokI Vses Akad Sel'skokhoL Nauk, No 5, 5 8 
(Russ ) (Khar'kov Zoovet Inst , Kharkov) 

Mineral fertilization was studied by using NP K,N P, N K, 
and P K at the following levels N90, P20 5 60, and K20 40 
kg/ha The linear growth of corn was positively affected by N 
NP had a better effe.t on the crop yield (dry matter) than did 
NK and P K modifications A marked decrease in total as well 
as water soluble K was noted in the aerial parts of the plant 
during the vegetation stage with all the fertilizers and the 
highest concentrations of both forms of K in the dry matter 
and ash of the plant were given by the P K modification 
Application of fertilizers favored increased total and protein 
N, depending on the combination of fertilizers used K 
nutrition without participation of Nhad only a slight effect on 
N content Correlation coefficients of K and total Ncontents 
were given for three growth stages flowering, milky, and wax 
ripeness (CA 71 60211 v) 

548 Kodra, V A 1967 Simultaneous Use of 
HumusSuperphosphate Granules, BacterialPreparations,and 
Trace Elements in Presowing Fertilizers Under Corn Nauch 
Tr Aspir , Odess Sel'skokhoz Inst , No 1,40 8 (Russ) 

Response of corn plants to simultaneous use of 
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superphosphate, bacterial preparations, and trace elements was 
studied in field trials and greenhouse experiments during
1963 1965 The variants were (1) control without fertilizer, 
(2) humus superphosphate granules (HSP), (3) HSP + bacteria 
+ B + Mo With (2), the bacterial activity of the soil was 
intensified and the content of available forms of nutrients 
increased, absorption and synthesizing activities of thL root 
system were higher from very early growth The yield of seeds 
increased 22 5% compared with Lontrol In the plant sap,
conLentrations of NO3 and NH4+ decreased, while that of 
organu. N inLreased as a result of treatment (2) In (3) the 
amount of organic N increased 29% compared with (1), and 
yield of seeds increased as much as 7 Lentners/ha, 15% higher 
than controls (CA 71 111963b) 

549 Kolosova, N A 1965 Effect ofAcidity ofSubstrateon 
Plants Agrokhiniya, No 2,81-6 (Russ) 

Acid, acting on plants outside the nutrient medium in the 
initial period of vegetation (up to 25th day of growth), 
markedly decreased the productivity of plants (barley) With 
increased Loncentration of H-, synthesizing processes in the 
roots were inhibited, incorporation of N, P, K, and Ca in 
plants was reduced, the growth of the root system suppressed, 
and carbohydrate, protein, and, to a certain degree, P 
metabolism were disturbed, causing a decreased content of 
disaccharides, simple proteins, and nucleoproteins The 
negative Lffect of ad.d medium had long lasting consequences 
In acidified soils, the mobilty of Al, Mg, and other toxic 
elements increased Plants were most sensitive to the effect of 
acidity during the early stages of development, productivity of 
barley decreased to 50%1 After the first 20 days of growth,
acid had no substantial effect on the yield of barley Al 3 mg,
in 100 g of sand decreased the total weight of the plants more 
than 80% and yield of the grains fell to 12 5% Unfavorable 
factors, insufficient light and insuffiLient supply of 
carbohydrates, increased the harmful effect of acidity on 
plants Insufficient light, besides other unfavoraole results,
reduced the positive effect of lime on the growth and yield of 
clover Indian corn, with increased fertilizer loads, endured, 
without harm, soil with pH 4 7.4 8 (CA 63 9000h) 

550 Kolpina, L S, Sivtsev, M V 1967 Effect of 
Molybdated andManganated 5uperphosphateon the Yield of 
Corn in Crimea Mikroelem Sel Khoz Med, No 3, 71-4 
(Russ ) (Krym Sel'skokhoz Inst ,Simferopol) 

Field tests were carried out for 3 years with corn on 
chernozem conta,ning total Mn, available Mn, total Mo, and 
available Mo at 892, 619, 060, and 0042 mg/kg soil, 
respectively It was fertilized with 50 kg superphosphate/ha 
with addition of 200 g ammonium molybdate or Mn sulfate 
The germination was 93 2% with Mo, 94 8% with Mn, and 
83 9% in controls, the loss of seeds through insects and mold 
was 6 6% with Mo, 5 2% with Mn, and 13 5% in controls The 
amount of foliage was 25% 32% higher with Mo and Mn than 
in the control and the surface of the leaves was 20%22% 
higher, both due to greater synthesis of chlorophyll Although 
increased, the yield of kernels was less influenced, increasing
8%7a-14% above the control The percentage content of raw 
protein was inireased (FA 2 385) 

551 Kolpina, L S 1965 The Influence of TraceElements on 
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the Yield and Quality ofCorn Grams Under Conditionsofthe 
Crimean Mountain Foot Hills Primenenie Mikroelementov v 
Sel'sk Khoz ,Akad Nauk Ukr SSR, 156 61 (Russ) 

The experiment was carried out during 1955 1961 on the 
carbonate soils of the Crimean Agricultural Institute Seeds of 
corn, hybrid VIR-42, used for the test plant were pretreated 
by soaking in aqueous solutions of ZnSO4 , MnSO 4 ,borax, and 
ammonium iolybdate (/) The pretreated seeds were used in 
eight variants control, ZnSO 4 , MnSO 4 , borax, I, MnSO4 + 
ZnSO 4, MnSO4 + borax, and MnSO 4 + I Seeds soaked in 
solutions of salts of trace elements produced higher weights of 
the indivIcia Lorncobs, the individual weight of the grain, and 
also the absolute weight of the grain Pretreatment of seeds 
also increased the yield ofLorn, the highest 1,eld v as obtained 
from MnSO 4 pretreatment Furthermore, the trace elements 
have shown their influenLe on the chemiLal composition of the 
seed such as fat, protein, and cellular tissues Tables show the 
influence of the pretreated seeds on yield and quality of the 
plant (CA 63 13994b) 

552 Korchagin, V A , Proshkin, V A 1968 Fertilizationof 
Corn in the Steppe Districts of the East Bank of the Middle 
Volga River Kum Sel'skom Khoz 6(7) 10-13 (Russ) 

553 Korovin, A I , Dul'binskaya, D A 1968 Characteristics 
of P and N Nutrition of Maizo at the PreEmergence Stage
Under Low Temperature Agroklimiya, No 2, 107 11 (Russ) 
(Vost Sibir Biol Inst , Irkutsk) 

Low contents of P in the organic acid soluble and 
nucleoprotein fractions, and N in the albumin fraction in the 
endosperm and coleoptile during germination at 10 120C were 
associated with low mobilization and utilization of these 
elements from the seed reserve and with slow absorption from 
the sod Phosphorylating activity of the mitochondria cells in 
th-. coleoptile was low at low temperature (10 120) (FCA 
21 1700) 

554 Korovin, A I , Panitskii, V V, Dul'binskaya, D A 
Kozlyukova, N B 1966 Effect of High Doses of P and N 
Fertilizerson Metabolism and on Corn Yield Izv Sib Otd 
Akad Nauk SSSR, Ser Biol Med Nauk, No 3, 52-6 (Russ)
(Vost Sib Biol Inst , Irkutsk) 

A field experiment was earned out with corn to study the 
possibilities of an intensification of the metabolism ofP and N 
and the growth of the plants in Siberia The experiment was 
performed on a woodland soil, containing sufficient nutrients, 
in five variants without fertilizers, NP K, 90 kg of each, 
NPK, 270kgofeach,N+PK, 270 kg of Nand 90 kg each of 
P20s and K20, P + N K, 270 kg of P and 90 kg each of Nand 
K20 The highest yield was obtained with the fifth variant 
The content of P and N in the plants at the beginning of 
growth depended to a considerable degree on their contem in 
the soil The content of inorganic P depended on the dose of 
fertillzer and the relation between P and N The highest 
contents of acid soluble, nucleoprotemic, and lipid P were 
found in the variants with high doses of P These fractions 
decreased with increased dose of N The highest content of N, 
especially protemic, was found in variants with high doses of 
P, the highest nonprotein N in variants with high doses of N A 
certain level of P in the plants isrequired for the incorporation
of nonprotem N into proteins The weak growth of corn in the 



cold period at the beginning of growth in East Sibena was 
caused by slow transfer of P from the sod into the plants 
Application of high doses of P fertilizers in N P K is a way to 
intensify the transfer of P into the plants (CA 67 2446g) 

555 Korovin, A I, Glyan'ko, A K 1968 Effect of 
Temperature in the Root Zone on Uptake ofAmmonium- and 
Nitrate-Nitrogen by Plants Doki Akad Nauk SSSR,
180 1495 96 (Russ) (Sibir Inst Fiziol Biokhim Rast Sibir 
Otd Akad Nauk SSSR) 

Eighteen day old wheat and maize seedlings in 25% nutrient 
solution were transferred for 120 hours to 50% nutrient 
solution at 1 0 15C, 50 , 10 110, and 15 160 Changes in the 
concentrations of NH 4 N and NO 3 N ,n the nutrient solution 
showed that uptake of NO 3 N by wheat exceeded that of 
NH 4 N at 15 160, whereas below 100 the reverse was true 
The initial pH of the nutrient solution was 5 25, but after 72 
hours had become 445 at 10 120 and 5 7 at 20220 
Nitrate reductase activity in wheat roots at 5 7*C was only 
50%of that at 20 220 (SF 31 4309) 

556 Korovin, A I, Mancheva, E A, Frolov, I N 1968 
Effect of Temperature in the Rooting Zone on Nutrient 
Uptake by Plants Doid Akad Nauk SSSR 183 227-29 
(Russ) (Sibir Inst Fiziol Biokhsm Rast Sibir Otd Akad 
Nauk SSSR) 

Up to the 4 leaf stage, maize was grown in half strength 
nutrient solution at 150 C by night and 250 at nud day The 
seedhngs were then transferred first to tapwater for 24 hours, 
secondly to tapwater at 1, 5, 10, 15, 2025, or 300 for 24 
hours, and finally to half strength nutrient solution for 5 days 
Nutrient uptake during these 5 days was the same when 
measured by the changes in the concentration of the nutrient 
solution as when measured by the nutrient concentrations in 
the seedlings on the 6th day Uptake increase as the root 
temperature increased, but increases in uptake were different 
for different nutrients at different temperatures There was 
practically no growth by cell division below 80 Uptake of N, 
S, P, and Ca w'as greatest at 20 250, but K uptake was greatest 
at 300 (SF 32 1385) 

557 Korovkina, A V , Kozhemyakina, G A 1965 Ratio of 
Nitrogen andPhosphorusin Fertilizationand Growth of Corn 
Vestn Sel'skokhoz Naukl, Mm Sel'sk Khoz SSSR 
10(4) 94 6 (Russ ) (K A Timiryazev Agr Acad , MosLow) 

In pot tests on sod podzohc sod, fertilization of corn with a 
basal formula of 2 g N and 1 5 g K2 0 led to a depression of 
growth and increase in sensitivity to low temperature during
the initial 25 days of growth in comparison with unfertilized 
controls Growth was improved by addition of P205 in an 
N/P 20s ratio of 0 5 1 in the initial phase and I I in the later 
stages of growth The depressant action of N can be avoided 
by adding it in half doses on the i5th and 30th days of growth 
At an N/P 20s ratio of 4 1 the plants contained 2 88% N and 
the uptake was 665 3 rag, in contrast to 2 31% and 1,238 mg 
at a ratio of 1 1. (CA 65 1338e) 

558 Kostyuk, M D 1967 Absorption and Distributionof 
Carbon-14 Under Different Conditions of Root Nutrition of 
the Corn Dopov Akad Nauk Ukr RSR 29(8) 743-46 (Russ)

The influence ok different concentrations of K in 

Priamshmkow's nutrient mixture on leaf respiration, 
absorption, and distribution of carbon 14 in plant organs was 
studied The increasing of K concentration in nutrient mixture 
results in lowering respiration intensity, increasing 
photosynthetic C absorption, and intensifying assimilate 
outflow This tendency of metabolism leads to an increase in 
plant productivity (FA 1 1669) 

559 Kozhekov, D, Lazareva, M , Abasova, L, Kulikova, V, 
Kovaleva, Y 1968 Influence ofCoalHunuc Fertilizerson the 
Yield of Corn and Sugar Beets on Sterozemic Soils Soy Soil 
Sci , No 8, 1128 37 (Eng) (Kirgluz Scientific Res Inst Agr) 

Experimental data are presented on the influence of 
coal humuc fertilizers on the yield of corn and sugar beets in 
the Sierozemic soil zone of the Chu River valley in the Kirgluz 
SSR It was found that coal humic fertilizers at low rates of 
application do not assure constant increased yields At high 
rates of application, I e increased yield results chiefly from 
the N and P present in the fertilizers No stimulating effect of 
the hunic fertilizers was observed (FA 2 1400) 

560 Kravchenko, S N 1966 Effect ofMineralFertilizerson 
Yield and Quahty of Corn Khim Sel Kboz 4(10) 5 8 
(Russ) 

On dark gray podzolized soils, N P K fertilizers enhanced 
the growth of maize, when given singly, N was of greatest 
effect, followed by P and K P in all combinations accelerated 
spring flowering and seed formation by 4 6 days Highest 
p .iein content (20%) in the leaves was attained by 
simultaneous application of N and P fertilizers Mineral 
fertilizers increased the size and seed number of the cobs und 
the seed weight (maximum 338 g/l,000 seeds) The greatest 
crop increases were found with N P K in combination with 
manure The quality of the corn was influenced but little, 
highest protein (46 6% increase) and te content were found 
with N P and N P K (CA 66 18354r) 

561 Kremnina, A N 1969 Effect of MineralNutrition on 
Water Exudation by Maize Roots Fiziol Rast 16(4) 62631 
(Russ) (Vses Inst Kormov, Lugovaya, Moscow) 

In sand and sod pot cultures, the inflow of water Irom 
maize tops to the roots was greater and exudation of root 
water to the substrate less rapid when N, P, and K fertilizers 
were applied simultaneously than when they were applied 
separately D2 0 (heavy water) was used to measure exudation 
(FCA 23 226) 

562 Kuznetsov, N 1 1966 Effect of Copper,Molybdenum,
and Cobalt on the Yield and Quality of Corn Mikroelem 
Zhivotnovod Rast , Akad Nauk Kirg SSR, 141 10 (Russ) 

Wetting of corn seeds with a 0 01% CuSO4 5H 2 0 solution 
increased crop yield and the protein content of the crop The 
application of Mo to light chestnut -oils and in gray soils 
reduced the yield and the crop protein content, but wetting of 
corn seeds with a 0 01% (NH 4 )2 MoO 4 solution in meadow 
soils increased yields Wetting of corn seeds with CoSO 4 
increased yields only slightly, while the crop protein content 
increased, however, the fat and ash contents remained 
constant (CA 66 64689b) 

563 Kuznetsov, N 1 1965 FertilizationofCorn with Boron. 
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Mikroelem Zhivotnovod Rast , Akad Nauk Kirg SSR, No 4, 
93 103 (Russ) 

Corn plants were treated with various forms of B fertilizers 
B had a positive influence on grain and green mass yields of 
corn grown on threL soil types (gray, light brown, and meadow 
sol, respectively) Protein and fat contents in grain were 
mcrmased and ash decreased under the influence of B B was 
effective either when seeds were rinsed in 002% H3B03 or 
when plants were sprayed with the solution Good results were 
also obtained when B was added to soil The uptake of Brose 
with increase of doses of basal fertilizers (N, P, and K) (CA 
63 7614g) 

564 Ladonina, 'I P 1966 The Effect ofMineralFertilizers 
on the Absorptive Ability of Roots Sel'skok Biol 
1(4) 559 63 (Russ) (All Union Sci Res Inst Fertilizer and 
Soil Scl , Moscow) 

Corn roots were cut in 1 cm lengths and placed in 0 2% Ca 
nitrate for 1 hour After rinsing, the adsorbed nitrate in the 
roots was determined by soaking the roots for 2 hours in 
distilled water and determining the nitrate in the water The 
roots took up ions by a metabolic process of active absorption 
and by passive diffusion The former process occurs in the 
zone of the root hairs and the latter in the older root portions 
In soils with natural fertili7ation, metabolic processes 
predominate, with application of mineral fertilizers, the 
amount of passive uptake increases (CA 66 54629t) 

565 Lapshina, A N, Mosolov, I V 1967 Metabolism and 
Corn Yield as Related to Nutrition and Soil Moisture 
Agrokhimiya, No 7, 56 61 (Russ) (Vses Nauch Issled Inst 
Udobr Agropochvoved ml Pryanishnikova, Moscow) 

The effects of dry and wet conditions were studied Corn 
plants were grown at 65%-70% relative humidity till the 
appearance of the seventh leaf, later the plants were kept at 
40%-90% relative humidity They were fertilized with K20 
and P205 (2 g each/plant), and 1 5 or 3 0 g NH4NO3 Both 
dry and wet conditions decreased the weight of aerial parts of 
corn plants and the protein content in grain, the weight of 
roots was slightly increased under the dry conditions 
Doubling the amount of N increased the weight of grain, and 
the protein yield and nonprotein N in leaves and roots (CA 
67 107729e) 

566 Lepnev, D A 1967 Effect of Organi Manures on Yield 
offaize andNitrificationProcessesin LeachedChernozems of 
the CacasianFoothills Agrokhimiya, No 2, 5861 (Russ) 
(Kurck Sel' Khoz lnst )

Dung applied at 20 tons/ha under the plow increased 
average grain yield over a 3 year period at least three times 
more than 10 tons did Simultaneous application of dung and 
NPK under the plow increased yield more than did ,ang 
applied tinder the plow followed by topdressing with NPK 
NO3 N a cumulation in soil in pring was greatest when dung 
+ NPK was applied under the plow NI-I4 Naccumulation was 
always greatest in the first half of the vegetative period Dung 
at 5 and 10 tons/ha applied simultaneously with NPK was not 
more effective than corresponding rates of NPK applied alone 
under the plow (SF 30 3007) 

567 Levchenko, L A 1965 Effect of Form of Phosphate 
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Fertilizers on the Absorption Abihry of Corn Root System 
and IncorporationofPhosphorusin Nucleic Acid Metabolism. 
Pitame i Udobr Rast, Akad Nauk Ukr SSR, Resp 
Mezhvedomstv Sb , 164 68 (Russ) (Inst Plant Physiol , Kiev) 

The development of the root system of corn plants is 
affected by the form of P fertilizers Under the influence of 
slightly soluble superphosphate, the total and absorption areas 
of the root system of 12 day old paints were smaller than 
without P, and in the presence of powoered phosphorite, they 
were greater In 25 day old corn, P in' either form decreased 
both the total and absorption areas of the root system P 
nutrition increased the P content of nucleic acids of corn 
roots (CA 65 7960a) 

568 Litvak, S I 1966 Use of Various Forms of Nitrogen 
Fertilizer in Potato and Corn Fields of the Poles'e Area of 
UkrainianSSR Khim Sel Khoz 4(12) 891 92 (Russ) 

All forms of N fertilizers used kNH 4NO3, aqueous NH3 , 
urea) increased the yield of potatoes and of fresh corn foliage 
Aqueous NH3 and (NH4) 2 CO3 were equal to NH4NO3 The 
most effective fertilizer, especially for potatoes, was synthetic 
urea The ash and ash elements decreased in potato tubers and 
corn foliage under the effect of N fertilizers (CA 66 94324w) 

569 Los, L I , Pyatnitskaya, L K , Samsonova, A S 1966 
The Content of Certain Trace Elements in Vegetable Foods 
Vopr Pitaniya 25(2) 84 5 (Russ) 

Corn, millet, and peas, grown in the region of Saratov, were 
studied and their content of certain trace elements was 
determined by spectral analysis The soil was pretreated with 
N, P, and K compounds, and further soil ennchment was 
effected by various major-element and trace element 
fertilizers The seeds were also treated and sprayed with 
(NH4) 2MoO 4 , A12(VO4)3 , MnSO 4 , and various industrial 
wastes containing Zn, Fe, Cu, and Al A control group was 
grown without any special treatment of seeds or soil The 
content of trace elements in the studied products was not 
affected by the kind of fertilizers applied or by the type of 
treatment of soil or seeds 

Av content of trace elements (in mg %,on wet basis) 
Corn Millet Peas 

Cu 0 146 0 203 0 590 
Mn 0284 0312 0602 
Mo 0055 0053 0603 
Ni 0 140 0433 0257 
Pb - 0 042 0 013 
Cr 0032 0032 -
Zn 0826 0941 230 

(CA 65 1335a) 

570 Lukovin, S K, Kuznetsov, N 1 1969 Effect of 
Fertilizers on Yield and Quality of Maize Grown on 
Grey Chestnut Soil Khimiya sel' Khoz 7(3) 17 20 (Russ) 
(IssykKul'sk OpytnoSelekts Stan Kirgiz Inst Zemled, 
Przheval'sk) 

In pot trials with maize, application of N,P20s, K20 or N 
+ P205 + K20, each at 90 kg/ha, markedly increased the 
contents of crude protein, fat, ash (unchanged with K20), 
total N and protein N in the grain, the contents of other N 
fractions were increased by P20s and K20, but decreased 
where N alone or N I-P20S + K20 was applied P205 , K20, 



and N +,P205 + K20 increased cellulose content, but Nalone 
decreased it (FCA 22 2619) 

571 Lyubinsku, N A, Gvozdlkovskaya, A T 1967 The 
Respiration and Absorption ofPhosphorusand Potassiumby 
Maize Roots as Influenced by the Light Spectrum. Ukr Bot 
Zh 24(1) 15 20 (Ukr) (Inst Fiz Rosl Akad Nauk Ukr 
SSR, Kiev) 

The uptake of P and K by roots of young maize plants
illuminated with short wave light (380 580 mu) was about 
50%7 higher than under light of 580 730 mu wavelength The 
short wave light also stimulated root respiration, whereas the 
long wave light had little or no effect on the release of CO2 
and inhibited the uptake of 02 (FCA 20 1620) 

572 Lyukova, L A, Dudnik, V N 1966 Effect of 
Molybdenum on Growth, Nitrate Reductase Activity, and 
Nitrogen in Corn Mikroelem S'1 Khoz Med, Akad Nauk 
Ukr SSR Respub Mezhvedom ab, 37-42 (Russ) 

Using two vareties of cor , Zakarpatskaya Zeltaya (ZZ)
and Bukovinskoi hybrid No 3 (B), when corr. seeds were 
soaked for 10 24 hours in solutions containing 5 50 mg of 
(NH4) 2MoO4/I, seed germination and the growth of the 
resultant plant were improved, while at concentrations >50 
mg of (NH4)2MoO 4/I no stimulatory effects were noted, 
rather inhibitory effects resulted In pot studies, while the ZZ 
variety required the apphcation of solutions containing 10 15 
mg of (NH4)2MoO 4/I, the B variety required a tugher Mo 
level [25 mg of (NH4)2MoOI4/ ] The foliage weights 
increased with Mo applications, with the ZZ variety giving 
greater yields than the B variety Nitrogen reductase activity 
increased as a result of applied Mo, with increasing N reductase 
activity, plant nitrate N decreased, but total N, albumin N, 
ammonium N, and the content of some free amino acids 
increased (CA 66 18358v) 

573 Lyukova, L A 1965 The Effect of Trace Elements on 
the Content of Some Physiologically Active Compounds in 
Corn Primeneme Mikroelementov v Sel'sk Khoz , Akad Nauk 
Ukr SSR, 57-62 (Russ) 

The effect of trace elements (MnSO 4 + CaSI 4 + H3B0 3 + 
CaSO 4, ZnSO4 + H3 BO3 + CuSO4 + CaSO4 and Mo) and 
nicotinic acid on the auxin, vitamin B6 , and nicotinic acid 
content was studied in corn leaves The elements were applied 
by soaking of seeds in the solutions The trace elements and 
nicotinic acid stimulated the growth of corn (most effective 
Mo and nicotinic acid) Mn, Zn, B, and Cu and especially Mo 
increased the nicotinic acid in leaves and stems Vitamin B6 
was enhanced mostly by nicotinic auid and Mo, less with the 
Zn mixture The synergistic effect of vitamin B6 and nicotinic 
acid increased the activity of auxin and its concentration, Zn 
was also important (CA 64 1306e) 

574 Maiboroda, N M, Vyruchek, A A 1967 The 
Utilization of Cement Dust for Liming the Soil Khim Sel' 
Khoz 5(8) 16 17 (Russ ) (Sel'skokhoz Inst , Krasnoyarsk) 

In a field rial in Krasnoyarsk Province, Siberia, cement 
dust containing 42% 52% CaO, 04% 17% MgO, 0 5%-I 1% 
K20, and 0 01%-0 08% Mu was applied to maize grown as 
green fodder on grey forest sod At 1 metric ton/ha the dust 
increased yields of fresh material from 83 5 to 107 hkgjha and 

from 130 5 to 170 5 hkg/ha when the crop was also given 10 
metric tons farmyard manure/ha (FCA 21 115) 

575 Mal'tsev, V T 1966 Fluctuations in the Nitrogen 
Compounds in Peat-Podzohc Soils Vestn Sel' Khoz Nauk 
(Moscow) 11(2) 124-25 (Russ)

Dynamics of NH3 and NO3 in fallow soil and in soil under 
corn and wheat was studied N P K (60 30 30) was added in 
spring before sowing, and the maximum content of nitrate N 
in fallow soil in July was 105 6 kg/ha in the 0 50 cm layer 
The N content decreased in September or October Corn up to 
the fruit bearing stage used little nitrate N The highiest 
amount of N in the fertilLed soil occurred during the 4 5 leaf 
stage The foliage increased, after fertilizing, from 254 31 5 
kg/ha Ammoniation piocesses in fallow soil and under corn 
are weaker than nitrification processes, the highest amount 
occurring in spring Under wheat, the ammonium Ncontent of 
the soil is usually higher than the nitrate N content (CA 
64 20578e) 

576 Mel'nichuk, P P 1966 ContentofNitrogen Compounds 
and Free Amino Acids in Bleeding Saps of Plants During 
Various Periods of Growth and Development of Corn Under 
Various Nutrition Conditions Fiziol Biokhim Osn Pitan 
Rast, Akad Nauk Ukr FSR, Respub Mezhvedom Sb, 12 17 
(Russ) 

Amino acids and amines are synthesized in the leaves and 
also in the root system Growing at various levels of N 
nutrition affects the transformationi of Nand the biosynthesis 
of free amino acids and amides in plant roots NH4+ and 
nitrates predominate in the initial growing period, later amines 
ano amides form The maximum of the latter occurs during
the flowering period The N content decreases at the time of 
corn ripening and becomes about 081 5 79 mg/100 ml sap 
The amount of N in the sap is directly dependent on the 
amount of N fertilization Maximum biosynthesis of amino 
acids in corn plants occurs dunng flowering The greater part 
of the amides, asparagine and glutainine, issynthesized in the 
roots The amount of asparagine in the corn sap islugher than 
that of glutamimc and free amino acids In the later 
development stages the content of amides and amino acids 
decreases gradually and during the milky stage only traces are 
found During the corn grain formation, the plants use lip 
stores of N accumulated in leaves and stems, which does not 
always suffice for the production of high yields with a high 
protein content Thus, the extra root N fertilization in this 
period increases the synthetic activity of leaves and protein
accumulation in the foliage and the corn grains (CA 
67 32010c) 

577 Mel'nickenko, V F , Bystrenkova, M V 1965 Fe and 
Aim Corn Plants Agrokhimiya, No 12, 78 83 (Russ) 

The accumulation of Fe and Al in corn plants is connected 
with a prolongation of the growth period Maximum Al and Fe 
concentrations occurred in the leaves during all phases of 
growth In seeds, the Al and Fe conLentration was relatively 
very low, and decreased up to the end of the growth period, 
when the Fe concentration ,las lowest and when Al was not 
detected (CA 65 5867e) 

578 Mishustina, N E 1969, Effect of the Reaction of the 
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Nutrient Solution on Growth andNutrient Accumulation by
Maize Agrokhimiya, No 10, 58 63 (Russ) (Inst Fiziol Rast 
Akad Nauk) 

In a nutrient solution in which the N P20s K20 ratio was 
34 10 56, growth up to the 5 leaf stage was optimql at pH 5 6, 
but at the 8 leaf stage pH 6 was optimal The percentage 
contents of N, P, and K in the leaves and roots were higher at 
pH 8 than at pH 6 At the 8 leaf stage, pH 4 5 strongly 
inhibited K uptake (SF 33 2371) 

579 Moslov, I V, Lapshina, A N 1969 Effect ofInorganic
Fertilizers on Crop Yield and Metabolism Izv Akad Nauk 
SSSR, Ser Biol, No 2, 243 50 (Russ ) (D N Pryanishrikov, 
All Union Res Inst Fert Agro Soil Sci ,Moqcow) 

The need of plants for elements of mineral nutntion varied 
at different periods in their developnment At the stage of 
intensive growth, the need for N was greater than for P, during
blooming and seed formation P should be greater than N In 
corn, N deficiency affected mainly the weight of ears, grains,
and the concentration of protein in the grain Fertilization was 
most effective during ear formation (CA 70 114254m) 

580 Moslov, I V, Lysenko, V F 1968 Effect of Various 
Nitrogen Fertilizers on the Metabolism and Yield of Corn 
Khim Sel Khoz 6(4) 247-49 (Russ) (Vses Nauch Issled 
Inst Udobr Agropochvoved , Mosccw) 

A 3 year experiment was conducted with corn grown in a 
1 1 soil sand culture in 10 kg containers fertilized with urea, 
NH4 NO3 , oxamide, and ureaform Urea, oxanude, and 
ureaform had greater effects on yield, growth, and 
development than NH4 NO3 (FA 2 223) 

581 Mosolova, L V 1965 The Effect ofDose Level andthe

Potassiumto-Calcium Ratio m the Nutritive Environment on 

the Yield and Quahlty of Wheat and Corn Khim Sel' Khoz 

3(5) 2 6 (Russ) 


The influence of various doses and K to Ca ratios on crop
yields and quality of wheat is connected with the level of N 
sources in soil At low N amounts, the lughest yield was 
atta'ined at the K to.Ca ratio of I 1 Increased doses of CaCO3
did not raise the yie!d -id -rotein content in corn At high N 
amounts in soil, t0 t results were obtained after 
fertilization with a K .. atio of 1 4 In sods containing low 
Ca, an increased dose of K caused a rise of glutelin in corn and 
a decline of gliadin A strong prevalence of Ca over K resulted 
in an increased content of gliadin and the albumin globulin
fraction (CA 63 9007Q 

I 1966 Fertilty ofLeached Chernozem582 Nikitshen, V 
and Ferlilizers Effect on Yield of Corn and Sunflower 
Agrokhimiya, No 6, 49 58 (Russ) 

In field expenments, two with corn and one with 
sunflower, using N P K (60 60 45), N P (60 60), and N K
(1 0 45) fo- corn, and N P K (30 60 30), P K (60 30), N K 
(30 30), N P (30 60), K (30), P (60), and N (30) for 
sunflower, it was established that the relative orde- of 
importance of these three nutrients is N > P > K for corn 
grown for silage and is P > K > N for sunflower grown for 
seeds In a study of the fertility of leached cheinozems, the 
results of field trials and the results of chemical analyses 
correlated well for P as well as for N (CA 65 14374g) 

583 Nikopol'skaya, I V 1968 Maize Response to Fertilizers 
in the Dry Region of Stavropol'Province Khim Sel' Khoz 
6(9) 2-4 (Russ ) (Selekts Opytn Stan , Stavropol')

N, P2 0s, and K20 at vrious rates and in different 
Lombinations, with or without 20 tons farmyard manure/ha, 
were incorporated into dLernozem soil by plowing in autumn 
Application of 30 kg each of N, P20 5 , and K20/ha gave the 
highest grain yields As the rite of N and P2 0S increased to 60 
kg and of K2 0 to 30 kg/th, percentage uptake by plants of 
these elements from fertilizers decreased, but their utilization 
per unit of grain and straw yield increased Dry matter content 
in plants increased up to the wax stage N content increased up 
to the milk wax stage, P content up to maturity, and K 
content up to tasselling (FCA 22 973) 

584 Nizhko, V P , Prikhod'ko, M V 1968 Incorporationof 
1sN in Amino Acids and Amides of Corn Seedlings Dopv

Akad Nauk Ukr RSR, Ser B 30(4) 369 72 (Ukr) (Inst 
Fiziol Rosl, Kiev) 

The distribution of I sN in the amino acids and amides of 
corn shoots with different sources of N in the nutnrnt 
solution was studied The enrichment of dicarboxylic amino 
acids and amides in the roots of the seedlings with 1IN was 

o,higher with feeding labeled ammonium nitrate The 
ammonia N is almost co)mpletely used in the roots for the 
synthesis of these ccmpounds, especially glutamie and 
asparagine When tie seedlings absorb labeled urea, there is 
considerable ennchment of amino acids and amides in the 
leaves, and the most i -N is detected in asparagme and aspartic

acid The data indicate a difference in the routes of N
 
utilization by plants depeiding on its original form (FA
 
11348) 

585 Odumanova Dunaeva, G A, Khrushcheva, I V 1964 
Influence of Granulated Heptachlor in Combination with 
Mineral Fertihzers on Corn Tr Vses Nauch Issled Inst 
Zashchity Rast, No 20, Pt 1, 36 8 (Russ) 

One field experimeat and one greenhouse expenment were 
carried out on corn treated with granulated heptachlor (mixed 
with plaster of Paris) (1) alone, (2) with addition of granulated 
superphosphate (25 kg/ha) to heptachlor, with superphosphate
and no heptachlor, and (3) with heptachlor alone In ll 
treatments more corn was harvested than in the control 
Heptachlor alone produ.ed highest yields at 5 kg/ha, when 
combined with superphosphate, 25 kg heptachlor/ha was also 
good With addition of Mo, 1 kg heptachlor/ha proved best 
With addition of B, 25 kg heptachlor/ha proved best (CA
65 16021e) 

586 Okhnmenko, M F 1965 The Effect ofTraceElements 
on Some Biochemical Indicators of Corn Primenenie 
Mikroelemento% v Sel'sk Khoz, Akad Nauk Ukr SSR, 63 8 
(Russ) 

rhe effects of n, Zn, Cu, Mo, and Co on the yield of corn, 
chlorophyll, ascorbic acid, protein N, and dry matter contents 
were studied Trace elements increased the chlorophyll,
especially Mn Ascorbic acid increased most under the effect 
of Mn Mn increased the protein N in leaves, Zn was effective 
in the early stages of vegetation only Cu was effective during 
the later stages of development Co acted in all growth penods 
and so did Mo, showing the highest activity at the end of 
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development The dry matter in the leaves increased most 
under the effect of Mn and Cu, Mo and Zn acted in the second 
half of growth Zn In the later growth period decreased the dry 
matter conternt (CA 64 13060 

587 Olifer, V A , Kalinma, Z G 1969 Characteristicsof the 
Biological Cycle of Mineralsand Nitrogen UnderMaizeon Ob 
Chernozems Agrokhimuya, No 10, 32 6 (Russ) (Sibir 
Nauchno Issled Inst Zhivot Novosibirsk) 

In 1966, the sub aerial mass of maize removed from the sod 
more than 80% of the mineral elements and N taken up from 
it A green yield of 500 q/ha removed 112 kg/ha N, 15 kg P, 
and 85 kg K from unfertilized soil and up to 140 kg N, 104 kg 
K, and 1 kg P from fertilized sod (SF 33 2374) 

588 Olifer, V A 1966 Role of Wheat, Corn, andPeasin the 
Biological Turnover of N and Mineral Elements in 
Chernozems Agrokhlmiya, No 6, 20 6 (Russ) 

Each title crop has different N and mineral requirements 
The major elements in tne wheat plant are Si, N, and K, with 
most m the straw, then grain, and the least in the roots, Si is 
concentrated in the straw and the N in the grain In corn, the 
major elements are K, N, and Si, most occurring in the aerial 
plant parts N, K, and Ca are the predominant elements in pea 
plants Harvesting of these crops results in a soil deficit of N, 
K, P, and Ca, but this loss can be replaced with application of 
a fertilizer to the soil (CA 65 96690 

589 Ozolina, G , Lapina, L P 1965 Levels ofNucleic Acids 
in Corn and Flax as Affccted by Levels of Copper and 
Nitrogen Mikroelementy i Produktivnost Rast , Akad Nauk 
Latv SSR Inst Biol , 75 102 (Russ) 

The effect of Cu deficiency on the .ontent of nucleic acids 
and their distribution in corn and flax plants was studied The 
nucleic acids, especially DNA, were higher in plants grown at a 
normal Cu level than in Cu deficient plants, these differences 
were more apparent in young organs Cu deficiency changed 
the distribution of nucleic acids between the organs 
Fertilization with Cu increased, and fertilization with N 
decreased nucleic acid content Increasing N fertilization 
increased the symptoms of Cu deficienty (CA 64 20567d) 

590 Palhdina, T A , Zhabitskii, P F 1965 Nitrogen 
Exchange in Irrigated Corn Agrokhimiya, No 10, 13 17 
(Russ) 

Field and pot experiments with corn included two levels of 
NP K fertilizer, 60 60 40 and 120 120 80, and three levels of 
irrigation 600, 1,200, and 1,800 m3 /ha Increment of the 
water supply combined with the higher fertilizer level 
increased plant growth, leaf surface, plant dry matter, and 
yield Aniong the free amino acids in the vegetative organs 
were aspirtic and glutamic acids and alanine which w re 
present in great quantities The leaf parencbyma contain d 
more amine N than the other organs, but with time its 

in the corn andquantity diminished Proline was present 
pedicle, but was not found in the other plant organs 
Augumentation of the water supply resulted in an 
intensification of protein synthesis, thereby diminishing the 
content of amine N The protein zein content did not depend 
on irrigation (CA 64 8879c) 

591 Panasyuk, B 0 , Uteush, Y A , Kaliberda, V M 1969 
Nitrogen Nutrition of Corn andBeans DunngM1.edPlanting 
Nauk Pr, Ukr Akad Sil's'kogospod Nauk, No 14, 182 87 
(Ukr) (Ukr Sd's'kogospod Akad, Kiev) 

Sandy light clayey soil was fertilzed with 10 tons/ha of 
c,5anic ranure, with the addition of mineral fertilizers 
containing NH4NO3 , superphosphate, and KCI in doses 
N45P6oK60 for spring, and N30 P4 5K45 for autumn sowing 
Corn, French beans, and soybeans were sown separately or 
mixed Samples of corn and bean plants were analyzed during 
various phases of the growth and development for Ncontents 
The results of analyses revealed that the mixed planting of 
corn with soybeans in the spring, and with the French beans in 
autumn, increased accumulation of N in the corn green mass 
on account of Ncompounds of leguminous plants, and 
increased the corn productivity (CA 73 55136m) 

592 Parshikov, V N, Gvozdikovskaya, A T 1967 The 
Effect of Light on Metabolism in Maize atDifferent Levels of 
Nitrogen, Phosphorusand PotassiumNutrition Ukr Bot Zh 
24(2) 3 8 (Ukr ) (Inst Bot Akad Nauk Ukr SSR, Kiev) 

In water and sand cultures, a positive correlation between 
root respiration and the absorption of ammonium N and 
nitrate N was observed in maize both in light and in darkness 
In light, K increased the uptake of P by roots and the 
incorporation of Kinto organic P compounds (FCA 20 2316) 

593 Pavlov, A N ,Kolesnik, T 1 1966 Some Featuresof the 
Utilization of Nitrogen Applied at a Late Period in the 
Synthesis of Proteins in Maize and Oat Grains Fiziol Rast 
13(4) 652 56 (Russ) (K A Tiniryazev Inst Plant Physiol, 
Moscow) 

The label of 1sN introduced as (I SNH 4)2SO 4 during a late 
period of growth of maize was found primarily in an inferior 
protein, zein, but in oat plants 'IN was found in a full valued 
)rotein, globulin No difference in the utilization ol N was 
3bserved when N was fed through the roots or through the 
)eaves Kinin treatment retarded the flow of nitrogenous 
substances to the grain and the total N and protein content in 
the leaves of maize increased The effect of kinin was observed 
only under conditions of comparatively low content of 
nitrogenous substances in the plant Practically no kinin effect 
occurred when the N supply was sufficiently high (CA 
65 17648d) 

594 Pershak, I T 1964 Influence of Mineral Fertilizers on 
Ripening, Yield and Quahty of Corn Visn Sil's'kogospod 
Nauki 7(10) 40-4 (Ukr) 

The best crop of corn was obtained, in the vicinity of Kiev, 
when fertilizer was applied twice, in the fall and late in spring 
during the growth period Thus, the yield could be increased 
up to 66% Faster ripening was observed if the fertilizer were 
especially rich in P, N, and K Feitilizers rich in N increased 
the quantity and quality of the protein corn grain (CA 
62 4568e) 

595 Pershina, M N 1967 Ash Composition of Crops in the 
AndSteppe Zone as Related to So'l Formation and Soil 
Fertility Trans Meet Commns 1I & IV Int Soc Soil Sci 
1966, 139-43 (Russ) (Timiryaze Agr Acad Moscow) 

Nutrients removed by wheat and maize accumulated 
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differentially within the plants Wheat stubble returned 
15%-25% of the nutrients removed to the sod and maize 
stubble returned 13% 33% (SF 30 4424) 

596 Petrov Spirdonov, A E, Mazel, Y Y 1965 Effect of 
pH on Absorption of Calcium by Plants Dokl TSKhA,No 
109, Pt 1, 159-65 (Russ) (K A Timiryazev Agr Acad , 
Moscow) 

The absorption of Ca by excisea roots and roots of whole 
plants (<,orn and sunflower) was investigated at various pH
values of the nutritive solution Ca was estimated 
radiometrically by using 45 Ca Absorption of Ca increased at 
higher pH values The most pronounced increase occurred at 
pH 2-4 and >9 At pH >4, excised roots absorbed more Ca 
from a solution containing other mineral nutritive salts (4-fold 
diluted Knop solution) than from a solution containing HCI + 
NaOH and CaCI2 at the same pH In whole corn plants, Ca 
absorbed by the roots remained pnncipally in the roots dunng 
at leist 14 days of the experiment In sunflower plants, Ca 
absorud appeared mainly in upper organs of the plant within 
7 days rhe pH of the solution had a definite effect on 
distribution of the Ca absorbed between frai.tions eluted from 
dried roots with H20, 2V NaNO 3 , 2N AcOH, and 2N HCl 
This effect was more pronounced in corn plants (CA 
65 15795h) 

597 Petrova, L K 1967 Expediency of the Use of Urea on 
Light, -odPodzohc Soils Khim Sel' Khoz 5(6) 409 10 
(Russ) 

Efficiency of urea as compared with NH 4 NO3 was studied 
in sugar beet, mangel wurzel, potatoes, corn, barley, and oats 
As could be seen from comparative yields of roots and their 
sugar contetit in sugar beet, yields of roots and green fodder in 
mangel wurzel, yields of potato tubers and their starch 
content, and yields of grain n corn, barley, and oats, uiea 
generally gave the same or better results as compared with 
NH4 NO3 The efficiency of urea as a fertilizer depends on the 
mode of application and weather conditions In an example, 
surface apphcations gave worse results probably due to 
gaseous losses of NH3 resulting fiom hydrolysis, whereas 
suffiwient rainfall improved the incorporation of urea into soil 
Liming decreased the efficiency of urea due to increases of soil 
pH (FA 1 128) 

598 Pochinok, K N, Gulyaev, B I, Okanenko, A S, 
Makhovskaya, M A , Pogol'skaya, V I , Smelyanskaya, E P 
1965 Intensity and Productivity of Photosynthesis and 
Utilization of Solar Energ, by Con Under the Conditionsof 
Various Density of Dr 11 and Nutritive Level Fotosinte7 1 
Pigmenty kak Faktory Urozhaya, 21-47 (Russ) 

Corn plants were grown at vanous distances (60 X 60, 60 X 
30 cm) on fields fertilized with N, P, and K (60, 75, and 60 
kg/ha, respectively) with or without manure (40 tons/ha) 
From 1 to 3 plants were grown on one spot Control fields 
were not fertilized Soil samples were analyzed for N, P, and 
K Initially, leaf area developed slowly (5% dunng the first 
month after germination), but during the following 40 days it 
reached a maximum which was depeiadent on the density of 
drill Increasing the number of plants on one spot caused a 
faster daily increase of leaf area Photosynthesis was greatest in 
fields with a singe plant on one spot and the use of fertilizers 
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increased photosynthesis by 10%-35% The yield of foliage and 
grain was greatest when 3 and 2, respectively, plants were 
grown on one spot The accumulation of K was related to 
growth The uptake of N by leaves and stems depended on 
growth reaching a maximum by tne 70th 80th day, -80% of 
the N taken up dunng vegetative growth was contained in the 
grain The quantity of absorbed lignt energy was highest in the 
upper leaves, maximum energy was absorbed by single plants 
growing on one spot (CA 64 1009 1g) 

599 Polikarpochkina, R T 1968 Role of Zinc in the 
Nitrogen Metabolism of Corn Plants Agrokhimiya, No 3, 
77 80 (Russ) (Sib Inst Fiziol Bioklum Rast , Irkutsk) 

Corn was cultivated in the absence of Zn++ or with the 
addition of Zn++ every 10 days At the end of the second 
month the weight of plants without Zn++ was 30%-40% lower 
than that of fertilized corn plants The aerial parts of corn 
deprived of Zn+ + had 30% less protein, but RNase was 
strongly activated and the contents of free amino acids, 
especially asparagme and aspartic acid, were considerably 
increased (glutamie and glutamic acid were lower, however) 
This indicated that the protein synthesis was seriously affected 
by lack of Zn++ but that the synthesis of amino acids was not 
Since glutamic dehydrogenase activity was lower in plants 
lacking Zn, it was considered that this (nzyme contains Zn++ 

(FA 1 1214) 

600 Protsenko, D F, Mishustma, P S Shevchuk, N V 
1969 Effect of TraceElements on the NitrogenMetabolism of 
Corn. Mikroelem Sel Khoz Med ,No 5, 57 67 (Russ) (Inst 
Fiziol Rast, Kiev) 

Treatment of seed of cold resistant and normal corn 
varieties before sowing with CuSO 4 and MnSO 4 (P A 
Vlasyuk and M S Darmenko, 1959) increased the protein and 
total N and decreased the nonprotein N contents in the leaves 
and roots of both varieties The content of N compounds in 
the cold resistant varieties was higher than in the normal 
varieties The presowing treatment increased the germination 
power, improved the quality of grown plants, and increased 
the yield considerably when they were grown in turf soil (CA 
73 44366k) 

601 1 egorlins'ku, V 1 1966 Comparative Efficiency of 
Granulated and Powdered Superphosphates Agrokhim 
Gruntozn ,No 2, 138-40 (Ukr) 

A comparison of relative efficiencies of powdered and 
granulated superphosphates applied at 250 kg/ha with autumn 
plowing or spread during early stages of development to corn 
cultures grown under field conditions on podzolic chernozem 
sods showed that the response to powdered superphosphate 
was better as measured by the development and yields of 
grain (FA 1 144) 

602 Przhegorlins'kii, V I , Petrenko, 0 A 196o Effec^t of 
Pnncipal Fertilizers on Crop and Quality of Corn Grains 
Fiziol Biokhim Osn Pitan Rast , 91-101 (Russ) (Poltavsk 
Sel'skokhz Inst ,Poltava) 

The effectiveness of manure and mineral fertilizer 
application under tilled soils in autumn and scattered 
fertilization under cultivated soil before sowing in spring was 
compared The protein content of the grain depends not only 



on the fertilizer dose and method of application, but also on 
atmospheric conditions and especially precipitation 
distribution Manure should be applied only under a deeply 
tilled soil Autumn application increased the grain yield by 
240 kg/ha compared with spring application under cultivated 
plowed soil Mineral fertilizers should also be applied under 
tilled soil Presowing fertilizer application is more economical 
than scattered apphation A full application of N P K 
(45 45 45) in two stages, one part under the tilled sod and the 
other as nutrition dose for the plants, is recommended This 
resulted in a yield increase of 230 kg/ha over a one time 
application of the total dose One fertilizer dose dunng the 
3 5 leaf stage resulted in a 600 kg/ha grain increase, and two 
doses resulted in a 1,000 kg/ha increase (CA 67 72894a) 

603 Putkaradze, S A 1966 Comparative Effectiveness of 
Superphosphate and Phosphate Slag on Red Soil 
Agrokhimiya, No 4, 304 (Russ) 

N K (0 1 g of eachlkg of sod), alone or combined with 
either superphosphate or phosphate slag at a rate of 0 2 g of 
P2 05 /kg of soil, was applied to red sod Superphosphate 
tended to increase soil acidity, whereas phosphate slag reduced 
it The yields of corn, lupine, and oats obtained with the slag 
were higher than those produced with superphosphate In field 
trials, about 14% more tea was obtained with the slag than 
with the superphosphate The contents of P, tannin, caffeine, 
and extractable substances in green tea leaves were a little 
higher with the slag, wlidLi also resulted in better quality of 
the final produt (CA 65 2953g) 

604 Pyl'neva, P N 1965 Role of Urea in Plants and Its 
Uptake by Roots Agrokhimiya, No 1, 28 33 (Russ) (Res 
Inst Fertilizers and Soil Sciences, Moscow) 

Corn plants previously grown in NH 4 NO3 solution were 
made N deficient by Lultivation in water The plants were then 
given urea solution and the concentrations of some 
N containing compounds determined in the plant sap at 
various intervals The concentration of total N, amide N, and 
all amino acids were higher, the concentration of ammonium 
N was lower (CA 63 2347b) 

605 Safaralieva, R A, Lyatifov, D K 1969 Effect of 
Mineral Fertilizers on Carbohydrate Metabolism in Maize 
Plants Izv Akad Nauk A7erb SSR, Ser Biol Nauk, No 2, 
9 13 (Russ) 

Sugar content in maize leaves at different stages of growth 
was studied in field trials in relation to mineral nutrition, 
which included (a) presowing basal application of P, NP, or 
NPK, (b) preflowering dressing with N, P, K, NP, NK, PK, and 
NPK, (c) combinations of (a) and (b), and (d) no fertilizer At 
the 2 to 3 leaf stage, sugar content was low and NP increased 
it from 3 87% for (d) to 5 26%(air dry basis) which was more 
than 'he increase with P or NPK At the 5 leaf stage, sugar 
content increased to 4 77% for (d) and NPK gave the highest 
further increase to 6 05% At full flowering, sugar content in 
(d) decreased again to 3 99% but presowing or preflowering 
application of P increased it to 5 u8%, whereas other mineral 
fertilizers were less effective Under (c) the addition of P to 
the basic application of NPK produced the greatest increase in 
sugar content, whereas the addition of N decreased it Sucrose 
was the major sugar fraction and changed considerably in 

response to the application of fertilizers, whereas 
monosaccharides were present in smaller and less variable 
quantities (FCA 23 217) 

606 Sagutonova, T N 1967 The Effect of Fertilizersandof 
Cultivar on the Dynamics of Carotenoidsin Grain of Yellow 
Maize Vest Sel' khoz Nauk, Mosk, No 5, 22-4 (Russ) 
(Gorskii Sel'skokhoz Inst , Ordzhonikidze) 

The contents of carotenoids in developing and maturing 
maize grains were nonitoreu in seven yellow hybrid maize 
cultivars grown in N Ossetia, Caucasus The contents of 
carotenoids and of carotene decreased dunng ripening, more 
so in late than in early cv The ripe grain of plants given 
fertilizer containLd more yellow pigments than those of 
unfertilized plants, but there was no correlation between 
pigment content and type of fertilizer (FCA 20 326) 

607 Salamov, A B, Byasov, K K 1969 IncreasingMaize 
Yields Kukuruza, No 2, 20 1 (Russ) (Severo-Osetin 
Sel'skokhoz Opytn Stan , Mikhadovskoe) 

Tnals dunng 3 years were carried out to determine the 
effect of different microelenents (in addition to N, P, and K, 
rates not given) incorporated with presowing cultivations on 
grain yield and quality of maize grown on (a) calcareous 
leached podzolic chernozem, and (b) meadow chernoLem Co 
increased yields by 8 4 hkg/ha on (a) and by 9 8 lkg/ha on 
(b), in the following year, residual Co increased yields by 6 
and 8 8 hkg/ha, respectively These increases were obtained 
from applying 8 kg Co (266 kg ,obalt salt)/ha on (a) and 4 kg 
Co/ha on (b) Mo inLreased yields bv 3 6 lkg/ha on (i) and by 
12 1 hkg/ha on (b), these inreases were obtained from 
applying 3 kg Mo/ha on (a) and 6 kg Mo/ha on (b) On (a), a 
higher increase in yield in the following year was obtained 
from the residual effect of Mo than in the year of its 
application, but the reverse held on (b) Application of 8 kg 
Zn/ha increased yield by 3 2 7 3 likg/ha Co increased grain 
protein content by 0 3% 0 5%, starch content by I 317-3 5%, 
and fat content by 0 2% 0 5%, respective values for Mo were 
0 4%7o-0 7%, 3% 5%, and 0 2% 0 4%, and for Zn were 
0 7417-0 85%,3 2%, and 0 46% (FCA 22 1792) 

608 SamtseviLh, S A, Ulasevich, E 1 1967 Effect of 
Various Calcium Compounds on the AIcroflora of Soil and 
Rhizosphere of Corn Agrokhimiya, No 7, 62 8 (Russ) 
(Otdel Mikrobiol Akad Nauk, Minsk) 

A 3 year greenhouse experiment (1960 1962) was carried 
out to study the effect of various compounds of Ca and Na 
[CaCO 3 , Na 2CO 3 , CaSO 4 , Na 2SO 4 , CaCI2 , Ca(OH) 2 , and 
marl on the development of nicroorganisms in soil and the 
rhizosphere of corn The various Ca compounds applied to the 
soil had a uniform effect on the development of soil and 
rlizosphere microorganism The number of bacteria InLreased 
15 3 0 fold Na 2 CO 3 and Na 2SO4 neutralized the soil acidity 
Liming improved the growth of the plant Na2 CO3 and CaSO4 
applied jointly caused an increase in the height of the plant 
and its weight by 35'7-70% Na 2 SO 4 had no marked effect on 
the number of bacteria in the soil and root zone (CA 
67 116209n) 

609 Savel'eva, L V 1969 Effectiveness of Presowing 
Treatment of Corn Seeds with Trace Elements Mlkroelem 
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Sel Khoz Med, No 5, 99 106 (Russ) (Kamenets Podol'skSel'skokhoz Inst , Kamenets Podolski) 
Maize was grown in pots (a) with norml rates of N and P,

Presowmg treatment with 0 5% MnSO 4 
(b) as (a) + K, (c) as (a) bt from seed soaked in K2SO4improved growth hardened, (d) as (c) andand development of the plants, increased grain yield and silage 

but from seeds soaked in water At theprefiowering stage the soil moisture was reduced to 40% for 14mass, and improved the fodder quality The average yieldduring 3 years was 300 kg/ha days to imitate drought Treatments (b), (c), and (d) resultedThe treatment is recommended in higher yields of grainon slightly leached chernozems After wetting the seeds with 
.ompared with (a), and the plants,

0 5% Mo especially those under (b),salt,, the average contained considerablyyield was 180 kg/ha (CA colloid more 
73 4 4369n) and osmotic bound water, which explains their betterresistance to drought (FCA 19 1457)

610 Savost'yanov, V 
 K 1965 The Effect ofFertilizerson 614 Shevclienko, M N 1966 Efficiency of Fertihzerson 
EolianLoamy SandsofNorthernKkakassia Agrokhimiya, No7, 75-83 (Russ) Peat Soils of the Volyn District Visn Sil's'kogospod Nauki 

N fertilizing increases 9(7) 42 9 (Ukr ) (Inst Plant Physiol ,Kiev)
loamy sods of the 

the yield of wheat grown on eolian The investigated soilsShirinsk steppe contained 2 08%6-2 37%The optimum levels for N,%theat and corn are 0 03% 0 06% K20, 0 18% 0 40% P2 05 , 1 301-4 65% Ca,45 kg/ha and 30 60 kg/ha, respectively, 0 0002%-0 0003% Cu, and 0 0001% 0 0002% Bincreasing the yields by 207%-50%, and increasing yield of corn Addition ofK fertilizers increased the cropfohage by 18% 77% P containing fertilizers are of carrots 28% 110%, sweetonly effective corn 24%-80%, and sugar beets 57% 260%, the total amount offor spring wheat, the optimum level is 30 kg P2 0,/ha,requltiig in a yield increase carotene (1)and sugar (I) in these products was also increasedof 287-44% Corn response shows no Addition of P fertilizers was not effective, unless theyThe simultaneous addition of N and P is particularly werecombinedeffective K fertilizer is with K fertilizers Addition ofunnecessary since the P K fertilizersupper dlite increasedfraction is very rich the crop of carrots 337o-180%,in K available to plants sweet cornThe fertilizeracti,,n is promoted by soil moisture Excess amounts result in 
80% 120%, and sugar beets 3000%o 600o It also increased the

antagonism between NO 3 
3 total amounts of! and H in roots and leavesand PO4 , resulting in a decrease The amount ofascorbic acid (III) wasof wheat production (CA 64 7 3 14e) not affected Addition of N fertilizersto P K fertilizers increased Lrops only 2 5% Addition of Cu to

611 Sdobnikova, P K fertilizers0 V 1966 Efficiency of Fertilizers and increased the Larrot crop by an additionalTheir Application in North Kazakhstan Vestn 
5 5% 18 0% It increased the quality of products The amountsSel' khozNauki Mosk of I, II, and IIIdid not change Sweet corn and sugar beet were11(7) 45 53 (Russ) not affected byA systematic survey of total amounts of N, P, and K in 

the addition of Cu The introduction of Co,
virgin soils showed that a deficiency of available P was 

Mo, I, and Zn did not affect either the yield or plant quality
major reason for low yields of field 

the The following fertilizer compositions are optimal Kcrops Fertilization of , 8 0 P3 0 +Cu, K18 oP6 0 + Cu + B, and K12 0 P6 0spring wheat, corn, potatoes, and cabbage with low levels of 
+ Cu (CA 65

17653d)superphosphate gave a markedyields (C 65 2 0790g) increase in grain and fodder
 
61 ')hevchenko, 
 V P 1967 Effect of Fertilizers on

612 Shabaln, I N, Yablokova, L P, Tyryshkina, R 
Chemical Compositionand Yield ofMaize Grown on Peat SoilF Khim Sel'1965 Khoz, No 7, 10 12Effect of TraceElements on Growth,Development, and 

.Russ) (Zhitomir Oblast
Yield Quality of Corn Sel' Khoz Opytn Stn , Korosten')Under Imgat.on in the KullundinSteppe lzyskanie Mestn Maize sown onUdobr Otkhodov Prom Khimiz rates 

peat soil recened N, P, and K at different
Sel Khoz Sib, 134.44 (Russ) Yn general, P raised the contents of P and N in the plants,
and K that of K and N
The effect of trace elements on accumulation of protein in 

Applying 90 kg P/ha increased the
leaves, stems, and grain of corn 

yield of fresh matter by 26% and that of dry matter by 16%,aad on the growth,development, and quality of the yield was 
corresponding figures for 180 kg K/ha were 24% andstudied The effect 9%

of trace elements was most prominent in an acceleration of 
Uptake of N, P, and K by the plants was significantly higher in 

development during the ripening period in 
plots treated with fertilizers than in untreated plots (FCA
the phase of milky 21 113)
and waxy ripeness Zn and Al had no appreciablegrowth and development of corn effect on 

yield of ripe .ars, 
Trace elements increased the 616 Shevchenko, V P, Ivanovs'ka,decreased their moisture P T, Panasyuk, Bcontent, and 1968 0

increased the content of crude protein 
Effects of Fertilizers Upon Yields of Corn and the
Co, Li, Mo, Mn, and B Fertility of Some
caused Reclaimed Soils inthe greatest increase the Polesiein protein in Visnthe grain Sil's'kogospod Nauki 6 42 8(0.3%-1 07%), Mn, (Ukr)Al, Zn, Li, and B causedincrease in the leaves, the greatestand Mn, Co, Li,greatest icrease i 

and Zn caused the 617 Shevchustem The growth period was shortened Phlcalk,by 3 5 days by I N V 196611and Li B, Mn, Li, and Zn increased Effect of Trace Elements ongreen mass and c Physiogicaland Biochemical Processes iand the yield of a ripe fraLtion by Sel Corn MikroelemKhoz Med , Akad Nauk Ukr12% 25% (CA 66 SSR, Respub Mezhvedom
Sb, 84 8 (Russ)

613 Shdhukina, A 1 1965 DroughtandAttendant Changes 
Seeds of the cool resistant corn hybrid, Bukovinskii 3, andin the Water Regime of Maize Fiziol 

a cool susceptible variety, Odeskaiya 10, were treated prior toRast 12(6) 1069 74(Russ ) (Pedagog Inst ,Kuibyshev) sowing with dusts of CuSO4 ana with a M phosphatemixture, using methods of Ulasyuk and Darmenko Sowings 
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were performed on peat soil in square shaped plots of 56 m2 absorption of the NO3- form was significantly higher than thatsize Phenological observations were made and the of the NH4 + form under the same conditions (CAphysiological role of Cu and Mn was estimated in connection 71 29662u)

with the content of green pigments at different development
phases, with the content of albumin, crude protein, total N, 621 Slukhai, S I ,Nizhko, L V
albumin N, and nonalbumin N, and with the beginning of 

1970 Effect ofMagnesium
Nutrition Conditions on the Initial Growth of Corn and theripening and productivity of both corn types Treated plants Level of Nutrients in Plants Fiziol Biokhim Kul't Rastexhibited higher amounts of green pigments (chlorophyll a and 2(1) 76 81 (Russ) (Inst Plant Physiol, Kiev)b) Both trace elements caused higher concentrations of Sprouts of maize need a supply of Mg by the 8th 9th day,albumin in the leaves Also, grain yields were higher, the or else the growth, especially of the root system, is depressedweight of 1,000 grains increased, and ripening was hastened Simultaneously, contents of P and Ca in the plant increase duePlants of the cool resistant hybrid started earlier to develop to the Mg shortage, while K remains unaffected The effect ofleaves during the first period of growth than the Mg on the uptake of other elements is n'nspecific (CAcool susceptible variety (CA 66 18360q) 73 55112a) 

618 Shkel, S E 1965 Effect ofLevel ofNitrogenNutrition 622 Titev, G M , Garms, E I ,Erimbetov, S 1966 Effect ofon the Sensitivity of Corn to 2,4 D at Various GrowthPhases Different Moisture States of Soil Undei Various Levels ofDokI TSKhA, No 106,49 55 (Russ) Mineral Nutrition on the Physiological Indexes andCorn was cultivated in sod containing 0 118, 0 235, or Productivity of Corn Vest Sel' khoz Nauki, Alma Ata0 353 g N/kg soil, when the fourth leaf appeared, the plants 9(2) 20-6 (Russ)were sprayed with 2,4 D, 476 mg/plant From the 10th day The experiment was conducted in vessels, 20 kg dry soilafter treatment, growth and development were retarded so capacity, using corn as the test plant Two nutrient levels ofthat after 20 days their weight was --60% of the controls NPK (I I I and 3 3 3) were used, in which N k2Os K2 0Later their growth was accelerated and 45 days after treatment (68 88 44 and 190 270 lj7 kg/ha) was mixed with the soilthe plants grown on two higher doses of N matched the The sources of the N, P, and K were NH 4 NO3 , K2HPO4 , andcontrols, 2,4 D decreased the weight of roots of plants grown Ca(H 2PO4 )2 + CaHPO4 2H 20, and K:HP0 4 , respectivel)under the influence of low N and increased that of plants The sod contained (mg/kg of soil) 39, 19 5, and 527 of N,grown on high N, in comparison with the 2,4 D untreated P2 0S, and K2 0, respectively, Four moisture levels (50%, 60%,controls (CA 65 7921f) 70%, 80% soil moisture capacity) were used With an 
improvement of the soil water regime plant height, foliar area,619 Shlavitskaya, Z I , Kvetkina, A A 1968 Zn Deficiency and yield of green and dry matter increased, photosynthesisand Its Diagnosis in Maize Grown After Sugar-Beet 1 Vest productivity was increased, and the transpiration coefficientSel' khoz Nauki, Alma Ata, No 12, 20 7 (Russ) (Kazakh was lowered The highest yield was produced by the plantsInst Zemled , Pohtotdel, Alma Ata, ObI ) growing under 70% soil moisture capacity The highestIn irrigated trials ir Alma Ata province, maize grown after transpiration coefficient occurred at 50% moisture, decreasingsugar beet was deficient in Zn Zn contents in maize plants with an increase to 60% 70% soil moisture Ilmprovement inharvested ia 1963 at the wax ripe stage were 17 2 mg/kg dry the level ofN P K nutrition from (1 1 1) to (3 3 3) resulted inmatter (= ppm) in monoculture, 18 3 ppm after lucerne, and an increase of the absolute weight of grain yield, it also12 6 ppm after sugar beet In fully ripe maize plants harvested resulted in < 35% increase of the productivity ofin 1964, Zn contents were 12 3, 19 2, and 5 7 ppm, photosynthesis (CA 64 20577b)

respectively (Zn content in soil is not given) (FCA 22 1819)
 

620 Sirota, L V, 623 Tomashevskii, D F, Vakal, L S 1966 Fertilizationof
Rusmova, I P 1968 Mobilization of Soil Corn Grown in the One &op System Agrokhimiya, No 12,Nitrogen DuringFertilizationof Sod Podzols with Nitrogen 36-42 (Russ)Isotopenpraxis 4(12) 461 65 (Russ) (Vses Nauch Issled Three series of tests were made on corn grown on thickInst Sel'skokhoz Mkrobiol , Leningrad) low humus weakly alkaline chernozem soils Tile soils wereThreeyear experiments were conducted with corn and treated with NH4 NO3 , granulated superphosphate, and KCI,buckwheat in order to study increased uptake of soil N upon 2/3 of which was applied in the autumn and 1/3 in spring Soiladdition of N fertilizers (NH-.,)2SO4, KNO3 , and analysis showed that the addition of fertilizers had the greatestion-exchange resins of both forms iotopically labeled with 
IN 

effect on the nitrate and available P content, but little effect
were each tested, both under normal growing conditions, on the content of readily hydrolyzable N The nitrate (ontent
and with "isolated" feeding in %hichN fertilizer was added to (as determined colorimetrically with phenoldisulfo uc acid)an outer container and, if desired, 3 2P0 4Na 3 to the inner increased on addingcontainer in samples with divided 
60 kg/ha NH4 NO3 , but higherroots between the two concentrations (lid not produce comparable increases Soil Pcontainers Increased absorptive capacity of the root system as content, but not crop yield, increased upon adding highera primary result of fertilizing appears to partly account for the concentrations of superphosphate (90 120 kg/ha) Thegreater uptake of soil N and P Both the plant physiological exclusion of N fertilizer reduced the plant chlorophyllcharacteristics and the form of the added fertilizer effected the content Plant analyses showed that an increase in P (90 oradded N uptake For buckwheat, NH + and NO3 forms were 120 kg/ha) with normal (60 kg/ha) doses of N and K fertilizersequally effective, but for corn, NH4 was more so, and also narrowed the P N uptake ratio and more P was concentratedresulted in greater uptake of soil P However, the coefficient of in old leaves than in young ones, whereas 90 o 120 kg/ha N 
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fertilizer with normal amounts of P and K fertilizers increased 
the P N ratio and more P occurred in young leaves Increased 
amounts of N in N P K fertilizers increased the protein N 
content of the leaves and the kernel quality, but ieduced the 
cellulose content of the kernel Omission of K reduced the 
kernel fat content The effectiveness of the N and K fertilizers 
was retained throughout the 4 year duration of the tests In 
the fourth year, a double amount of P fertilizer (120 kg/ha) 
increased grain yield considerably The authors concluded that 
on chernozenis of the type studied containing over 16 18 mng
P20 5 /100 g soil, N fertilizers should be applied before K 
fertilizers and the P fertilizers should be reduced considerably 
or omitted (CA 66 45844g) 

624 Tonkonozhenko, E V 1966 Efjects of Trace Elemeitts 
on 'he Yields of AgriculturalCrops Under the Conditions of 
the KrasnodarDistrict Klim Sel' Khoz 4(5) 9 14 (Russ) 

During 1963, four field experiments were carried out with 
beets, peas, rice, and corn Mg, B, Mo, and Cu were applied in 
different amounts in different forms The soils of the 
Krasnodar district were high in trace elements, but no direct 
correlation existed between the trace element content in soil 
and that in the crops A favorable influence of these elements, 
when applied as fertilizers, upon yields and quality of Lropped 
plants was observed Pronounced effects of applied trace 
elements appeared with beets, peas, and rice, but not with 
corn (C 1 65 9678c) 

625 Tregubenko, M Y, Filippov, G L 1966 Water 
Metabolism in 41aize in Connection with Mineral Nutrition 
Under Steppe Conditions in the Ukraine Fiziol Rast 
13(6) 1059 65 (Russ) (All Union Sci Res Inst Maize, 
Dnepropetrovsk) 

Additic , of P and N to steppe soil decreased the amount of 
weakly bound water and increased the amount of strongly
bound water and suction pressure in the cells of corn plants 
grown under field conditions Addition of N oply did not have 
any appreciable effect Improvement of N and P nutrition of 
the plants decreased the transpiration rate and this, coupled 
with the increied water retaining c.apacity of the leaves, 
produced conditiois for conservation of a higher tissue water 
content and a better drought resistance and ultimately greater 
crop yield (CA 67 36913b) 

627 Trepachev, E P , lvlev, M M 1965 Uptake ofNutrients 
by Corn and Its Yield Vest Sel' Khoz Nauk , Mosk 
10(1) 29 35 (Russ) 

In eignt groups of corn silage obtained in the nonblack soil 
region of the U S S R, there were wide variations within 
groups in the ranges of values between maximum and 
minimum .ontents of dry m itter, N, P, aid K, with greatest 
variations within groups with low yields of green and dry 
matter The variations can be explained by differences in soil 
and in chmatiL and agriculturai teLhnology conditions There 
is no strict relation between yield and content of nutritional 
substances The ideal ratio of N P K for corn is 3 1 3 5 The 
observed ratios differ widely with low yields and sometimes 
also with high yields On light sandy soils the requirement for 
K at low yields is 17% 19% less than on average or heavy sandy
soils, and with high yields is less by 29% There is no 
difference in nutritional requirement with respect to variety of 
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corn planted Yields of dry substance were 50% greater in the 
waim year of 1961 than in the cold wet year of 1962 Highest
yields were obtained at pH 5 8 6 5 In presence of high soil 
concentrations of K and P (CA 65 1332d) 

627 Trofimova, T A 1968 Some Characteristicsof the Root 
Nutrition of Maize Kukuruza, No 12, 24 (Russ) (Vses Inst 
Kormov, Lugo-,aya, WMisk Obi) 

Maize plank af stage were transferred to pots and 
3 2given nutrie on containing p, 3S, and 4"Ca 

supplied through either primary or secondary roots 
Accumulation of "3Pand 3'S absorbed through primary roots 
was markedly higher in even than in odd numbered leaves 
(counting from below), but was markedly higher in 
odd numbered leaves when absorbed through secondary roots 
Higher contents of 3 2 p occurred in young leaves than in old 
ones, irrespective of the root system used for absorption 
Accumulation of "S initially was higher in young than in old 
leaves, but the S was later translocated to the old leaves 
Accumulation of 4"Ca was similar in all leaves, irrespective of 
the root system through which it was absorbed (FCA 
22 1818) 

628 Tsvetkova, L G 1969 Urea Fertilizer Visn 
SiI's'kogospod Nauki 12(6) 58 60 (Ukr) 

Addition of 45 kg of N/ha as urea or NH 4NO3 in addition 
to P2 05 60 plus K2 0 60 kg/ha to a chernozem 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 NI-14 NO3 fertiliz ition and that of 
gluten was 16% greater The protein of maize grain was also 
-1 5% greater after urea than after NH 4 NO or NH 4OH3

1 1 19 9 lj)fertilization (CA 7 1 

629 Turturyanu, N A 1965 Effictiveness of Mixed 
Fertilizers Agrokhimiya, No 7, 56 63 (Russ) 

The forest soils of Moldavia had a low content of humus, N, 
P, and K, especially in the rhizosphere, but had a high content 
of free phosphates when compared with chernozem soils 
Application of mixed N P K fertilizers doubled the yield of 
sugar beets when compared with a single fertilizer in forest and 
chernozem soils The application of N K P (45 45 45) 
fertilizer doubled the yield of corn on leached chernozems, the 
increase is 7 8 3 kg dry grain/ha and is 5 3 kg dry grain/ha on 
typical chernozems The I I I ratio of the N P K fertilizer is 
the most effective in improving the yield of sugar beets and 
corn (CA 64 88791h) 

630 Udovenko, G V, Bezlyudnyi, N N 1966 Effect of 
Nitrogen Nutrition on Growth andP andProtein Metabolism 
ofPlants Agrokhimiya, No 8, 11 21 (Russ) (Belorusskij Inst 
Agr , Minsk) 

Tests were conducted with corn and legumes in water 
cultures After 8 days of growth ii tap water, the plants were 
placed in a Pranishnlikov mixture (30% the usual amount, and 
after a week, in the full amouiot) Tile corn was grown in the 
mixture for 21 days, and the legumes for 14 days A second 
experiment was made oii sand and soil sind .ultures with corn 
of different varieties, with addition of the mixture, but with 
different fertilizing components After harvest, total P, 
phosphatide P, nucleoproteins, organic P soluble in acids, and 



inorganic P were determined In both cases, ammonium N 
accelerated the growth of the aerial plant parts, except for 
NH4 CI whith markedly inhibited the growth process Nitrate 
N affected favorably the growth of plants and roots, urea gave 
the same results as the ammonium N forms The protein N 
content was the lowest after nitrate N nutrition, resulting in 
poor crops and root masses The Cl also decreased the protein 
N content The P content depended on the form of N in the 
nutrient In corn, the maximum P content was with NH 4 NO 3 

and urea, nitrate N markedly inhibited P assimilation in 
legumes and corn The growth of corn improved with N 
increases but for only one application, then a decrease in the 
weight of the aerial plant parts was observed, although the 
protein synthesis increased Young plants contained P 
primarily in the inorganic form, and older plants primarily as 
organic P (CA 65 14374a) 

631 Umurzakov, N U , Lukashev, A A 1967 The Feeding 
Area and the Density of PlantStands of IrrigatedCorn Vest 
Set' khoz Nauki, Alma Ata 10(1) 51 6 (Russ) 

632 Usenko, Y I , Dudchenko, L M 1966 Uptake ofN, P, 
andK by Corn UnderRegularApplicationofFertilizersin the 
WaterDeficientZone Agrokhimiya,No 3,5560 (Russ) 

Organic fertilizers and organic plus mineral ones promote 
intensification of consumption and uptake of mobile N, P, and 
K in the water deficient zone (regular black soil with low 
content of humus, Ukraine) The amount of phosphates is 
0 2 03 mg/100 g of dry soil Average increases of corn 
productivity are 14 3 8 centners/ha Systematic fertilization 
not only increases the amount of mobile N, P, and K in the 
soil, but also their consumption by the plants The low degree 
of effectiveness of fertilizers can be explained by the 
deficiency of water during the growth period of the plants 
(CA 65 2952h) 

633 Ushkarenko, V A 1966 The Application of Fertilizers 
to Fields Irrigated with Sewage Effluent Khim Sel' Khoz 
4(9) 6 10 (Russ) (Sel'skokhoz Inst ,Kherson) 

Maize grown on chestnut soil in S Ukraine and irrigated 
with (a) 3,000 m3 of treated sewage effluent/ha, containing 52 
kg N, 26 kg P2 0s, and 45 kg K2 0, yielded 505 hkg fresh 
matenal/ha compared with 457 hkg/ha under (b) normal 
irrigation The applcation of N, P, and K, each at 45 kg/ha, 
increased the yields of maize in (b) to 539 1hkg/ha and those of 
(a) to 579 likg/ha (FCA 21 1679) 

634 Verkhovod, L A 1969 Effect of Trace Elements and 
Growth Stimulants on Plant Growth, Development, and 
Productivity, and on the Physiological Immunity of Corn to 
Smut in the PoltavaRegion Mikroelem Sel Khoz Med ,No 
5,90-4 (Russ) (Poltav Pedagog Inst , Poltava) 

The growth of corn was intensified, the sire and weight of 
the cohs and the grain yield increased by trace elements, 
especially by Mn and by the stimulants, especially 
hydroquinone Development was accelerated by Mn 
Resistance to corn smut was higher after treating the seeds 
with Mn, hydroquinone, B, tannic. acid, or Zn (CA 
73 44367m) 

635 Vlasyuk, P A , Karas, M N 1965 Dynamics of the Mn 

Content In Soil and Plants Agrokhimiya, No 1, 80 8 (Russ) 
Introduction of Mn (5 kg/ha) into chernozem meadow soil 

was followed by a rise of its content in leaves of winter wheat, 
sugar beets, corn, and peas and also by a crop increase The 
rise in Mn content proceeded gradually from beginning to end 
in the leaves of sugar beets and peas, but as an abrupt 

At tile end ofaccumulation in the leaves of wheat and corn 
the vegetation period the soil content of available Mn had 
dropped under sugar beets and corn cultivation, but was 
somewhat elevated under peas and wheat The highest Mn 
accumulation (687 706 mg/kg Lontrol, 637 mg/kg) occurred 
in the sugar beet leaves and in corn, less in wheat and peas Mo 
enhanced the entrance of Mn into the leaves of all the above 
plants, but Cu only with corn and wheat B enhanced Mn 
uptake in the grains of wheat, but lessened the Mn content in 
the leaves Under the influence of prolonged application of B 
fertilizers, the total Mn in soils in most cases decreased (CA 
63 3574) 

636 Vlasyuk, P A, Nizhko, V F 1966 The Effect of 
Various Forms of Nitrogen on Protein and Anuno Acid 
Composition of Corn Agroklumiya, No 2,16 22 (Russ) 

Pot experiments were carried out to determine the effect of 
(NH 4 )2SO 4 , Ca(N0 3 )2 , urea, and urea with Mn on protein 
and amino acid composition Corn protein was fractionated in 
the following way albumin was precipitated with CIlCCO 2 H 
the globulins by dialysis, the prolamineg by diluting the 
extract with H20, and the glutelin at the isoelectric point 
Amino acids were determined by paper chromatography after 
acid hydrolysis The compositlin of (orn protein varied with 
the type of N fertilizer (NH 4 )2SO4 increased the content of 
glutelin, compared to the other treatments The highest 
content of globulin was observed with urea + Mn Urea and 
urea + Mn deLreased the content of albumin compared to 
(NH 4 ) 2 SO 4 and Ca(N0 3 )2 , and increased the content of 
prolamines There were some sigificant changes of amino acid 

composition due to the type of N fertilier Ca(N0 3 )2 
increased the content of dicarboxyhLc and aromatic amino 
acids, but reduced the content of leucine Urea + Mn increased 
the content of j3hydroxy amino acids and leucine, but 
reduced the content of dicarboxylic and S containing acids 
(CA 64 20570g) 

637 Vlasyuk, P A , Mel'iuchuk, P P, Levchenko, L A 
1965 Transformation of Phosphorus Compounds in Plants 
Under Various Conditions of Phosphorus Nutrition Vestn 
Sel' khoz Nauki 10(10) 31-4 (Russ) 

Effect of superphosphate alone or enriched with Mn or 
phosphate slag, both with addition of K and N fertilizers, was 
tested by P incorporation into DNA and RNA of the leaves 
and roots of corn The amount of P of DNA did not change 
whereas more P it, RNA occurred after application of light 
soluble phosphates Values of acid soluble and lipid P are 
tabulated (CA 65 4598b) 

638 Voinalovich, N A 1965 Forms ofNin Soddy Podzollc 
Soils, Effectiveness of N Fertilizers on Potatoes and Cort 
Agroklimiya, No 10, 18 23 (Russ) 

Experiments were done with three levels of N 60, 90, and 
120 kg/ha and a fixed level of P and K, 60 and 90 kg/ha, 
respectively N applications of 60 kg/ha increased the yield of 
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potatoes and corn, and additional N, -120 kg/ba, resulted in 
additional yield increases However, this additional N resulted 
in a decrease in yield/kg of apphed N for corn foliage and 
potato tubers, 0 27-0 20 ton/ha ,nd 0 16 0 11 ton/ha, 
respectively N fertilization increased the mobde forms of N in 
soddy podzolic soils, due to the mtrification process, the 
quantity ol the exchangeable NH4 + decreased during the 
vegetation period The maximum content of nitrates occurred 
in the early stages of growth It is supposed that dunng growth 
the nitrate is h'ached from soil (CA 64 5701h) 

639 Voinalovich, N A 1966 Effectiveness of Nitrogen 
Fertilizers as Connected with Nitrogen Balance of Soil 
Agrokhimiya, No 9, 30-4 (Russ ) (Res Sta ,Korosten) 

Plot experiments conducted with corn and potatoes on 
sandy, sod, and podzolic soils revealed that N fertilizer applied
in doses of 120 kg/ha gives the highest yield of corn foliage, 
241 q/ha, larger doses increased the foliage but affected the 
crop yield N on a P K background tended to increase the total 
N content The chlorophyll and N content of potato plants 
increased with an increase of applied N (on P K, 60 60,
background), the same was true of crops where the yield was 
100 q/ha with N P K (120 60 60) Analyses of the soil N 
content shcwed that ammonium N vanes from 10 to 20 mg/kg
of soil, N applications markedly increase the soil ammonium N 
content and improve nitrification in the soil (CA 66 1913t) 

640 Volkova, V D 1968 Effect ofMicroelementson Maize 
Grown on Chernozem Soil in Zaporozh 'e Province 
Agrokhumiya, No 12, 112 14 (Russ) (Sel'skokhoz Opytn
Stan, Zaporozh Obi ) 

In trials during 3 years, maize received N, K, and P as 
superphosphate with or without Mo, Zn, B, or Mn 
Microelement + NPK treatments gave grain yields of 38 7418 
hkg/ha, compared with 38 8 hkg/ha for NPK alone, and 34 6 
hkg/ha for unfertilized controls, Zn was the most effective 
microelement followed by Mo and B Microelements increased
leaf chlorophyll content, uptake of different nutnents in plant
and contents of N, P, K, protein, fat, and starch in grain 
(Fertilizer rateb are not given ) (FCA 22 1792) 

641 Voronin, N G, Smirnova, A D, Den'sov, E P 1968 
Effect ofMo on DecreasingCorn Smut Infestation Kukuruza,
No. 131 2 (Russ) (Sel'skokhoz Inst , Saratov) 

Presowing treatment of maize seed with 0 07% and 0 14% 
solutions of ammonium molybdate markedly reduced
infestation by Ustilago maydis, the effect was more 
pronounced where the crop received NPK fertilizers than 
farmyard manure The treatment accelerated seedling 
emergence by 2 3 days and increased fresh matter yields by
6 1%-22 1%(FCA 21 1697) 

642 Yanishevskil, F V 1967 Effectiveness of Liquid 
Compound Fertilizers Agrokhimiya, No 2, 3 14 (Russ) 
(Nauchno Issled Inst Udobr Insektofung) 

In pot experiments with maize, spring wheat, oats, barley,
and potatoes , 2 a chernozem, a typical serozem, and limed 
and unlimed derno podzolic soil, aqueous solutions and 
suspensions of compound fertilizers were generally as effective 

" as a corresponding mixture of solid NH 4 NO3 granular super 
+ KCI Placement increased the effectiveness of liquid 
fertilizers on acid soils Alkaline liquid fertilizers were 
somewhat less effective than slightly acid ones B added to a 
liquid fertilizer was as effective as B added to ordinary NPK 
In the field, liquid fertilizer was as effective as ordinary NPK 
for potatoes, barley, and oats on derno podzolic soil (SF 
30 2056) 

643 Zderchuk, I S , Molotkovskii, G K 1968 Effect ofSoil 
Moisture andMineralNutrition on the Sexuality of the Tissues 
of the ThreeLine MaizeHybridDneprovsk98 andIts Parental 
Forms Fiziol Rast 15 674 79 (Russ) (Chernovits Gos 
Univ) 

In pot experiments witi, derno-podzolic soil, an optimal 
supply of soil moisture anJ of N or NPK stimulated the 
development of female - sue in the hybrid, whereas 
insufficient soil moisture and N stimulated masculinization 
(SF 32 734) 

644 Zinkovwkii, V N, Adin'yaev, E D 1969 Role of 
Mineral Fertit 7ers in improving Yield andQuality ofGrain ( 
Imgated Maize Agrokhimiya, No 5, 9 12 (Russ) (Gorska
Sel' Khoz Inst Ordzhonikidze) 

On cis Caucasian carbonate chernozem and on 
meadow chernozem of the central footlulls of the north 
Caucasus, N and P increased tie percentage protein content of 
Ca n and increased the percentagetproeinFcontent9o 
the gai and K increased the starch content (SF 32 3999) 

645 Zolotarev, V P 1965 Effectweness of Slow-Acting N 
Fertilizersin Soddy PodzolicSoils Agroktumiya, No 1,42 5 
(Russ) 

Large single doses (300 kg/ha) of urea CH20 fertilizers on
the title soils under corn cultivation were able to provide a 
3 year supply of N equal to corresponding yearly doses of 
easily soluble N feitilizers This fertilizer proved to be 
especially useful in successive years of excessive humidity and 

drought (1962 1963), when this form of N supply secured 
good crop increases The effectiveness of the urea CH2 O 
fertilizers was directly parallel to their indexes on N 
availability (19 8 52 1), 1e to the effect of the processes of 
forming H2 0 soluble N forms (CA 65 3571e) 

REVIEWS AND BOOKS 

646. Asian Agricultural Survey 1969. Part II Production of This paper is the first of a senes of literature reviews 
Farm Crops 197 264 (University of Washington Press, Seattle) outlining the importance of maize as orld crop Its initial 
(Eng) sections present Odta on the value of maize grain for human 

nutrition, showing that in this respect maize compares
647 Cunard, A C 1967 MaizeAgronomy Part1-Nutrition favorably with wheat and rice,its relatively high fat content is 
andSilage World Crops 19(1) 20 7 (Eng) highly important The effect of agronomic factors such as 
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seasons, moisture availability, fertilizer applications, and plant 
population densities on the nutritive quality of maize grain is 
discussed as well The second half of the paper is concerned 
with maize as a silage fodder, discussing yields as affected by 
agronomic factors, suitable varieties, the quality of the silage, 
and the improvement of its rather low protein content by 
growing and/or ensiling maize in combination with legumes 
(Trop Abst 22 1096) 

648 Cunard, A C 1967 Maize Agronomy Part2-Nutrients 
andNutrientUptake World Crops 19(3) 24-8 (Eng) 

This part is concer ied with the roles of N, P, and K in the 
nutrition of the maize c np, factors governing their uptake, the 
pattern of uptake, the effects of K deficiency, potential yield 
increases obtainable by applying major element fertilizers, and 
the timing of fertilizer applications The three elements 
together increase yield by their interactive effects, the main 
role of N is that of accelerating vegetative growth and 
increasing grain yield, the main effects of P are on the 
development of the root system and the acceleration of 
maturity, while K regulates the moisture balance between 
plant and environment and reduces lodging and breaking 
(Trop Abst 22 1981) 

649 Cunard, A C 1967 Maize Agronomy Part 3-Growth 
and FertilizerUsage World Crops 19(4) 50-60 (Eng) 

The third part of this review of literature describes growth 
and development of the maize plant, in particular of its root 
system in relation to sod moisture and fertility Fertilizer 

application ii discussed in connection with the pattern of root 
development, the fact that over 90% of roots are found in the 
top 60 cm of iol, and the movement of NH4 and NO3 ions in 
the soil It is condluded that N should only be applied when 
the root system is sufficiently extensive to absorb most of it 
and when the rate of nutrient uptake is increasing The 
historical i.velopment of fertilizer usage based on nutrient 
removal or on nutrient levels in various parts of the plant is 
reviewed, stressing the complex nature of the problem and the 
importance of factorial trials with various levels of N, P, and 
K (Trop Abst 23 15) 

650 Jacob, A , Uexkull, H V 1963 FertilizerUse (Nutrition 
and Manuring of Tropical Crops) 2 Maize or Corn 
Verlagsgesellqchaft fur Ackerbau mbH Hannover, 123 35 
(Translated by C L Whittles) (Eng) 

651 U S Agency for International Development, 
Agricultural Research Service 1969 Major Cerealsin Afica 
Sixth Annual Report of the AID ARS Project 196 pp (Eng) 
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SUBJECT INDEX
 

ACTINOMYCIN BOIK'ON 

Actmomycin, 164 carbonate, 538, amino monoammonium phos Ammonium sulfate nitrate, 
Aldrin, NP nutrition and, 2 mum nitrate, 430, 439, phate, 283 38 
Aluminum 538, 628, ammonium carrier for Zn, 157, compared with ammonium 

effect'or growth, 577,612 sulfate, 538, anhydrous 285 sulfate, 87, 462, cal 
interaction Ca, 195, 250, ammonia, 430, urea, and Zn deficiency, cium ammonium 

F, 355, ime, 193, 214, 430,538,628 153 nitrate, 462, calcium 
P, 193,,K, 195 effect on cllorophyll and compared with ammonium sulfate, 8/, 

requirement of plant, 354 protein synthesis, 538 metal ammonium urea, 87, 462 
uptake, soil temperature Ammonium molybdate, 338, phosphates, 281 Ammonium vs nitrate, 620 

and,295 339 placement, 378 calcium availability, 162 
toxicity, liming and, 363 Ammonium nitrate, 6, 126, Ammonium phosphate sul leaf pigment synthesis, 

Amides, 584 192, 215, 256, 271, 273, fate, 282 432 
Amino acids, 335, 337, 386, 335, 394, 438, 442, 443 Ammonium polyphosphate nutrient uptake, 165, 166 

401, 436, 466, 467, 513, carrier for zinc, 157, 203, carrier for zinc, 157, 203, sulfur, 257, 258, 
576 285 285 259
 
effect of Ve and Mn, 373, compared with ammonium compared with mono in soil, 575, 638, 639 

N deficiency, 534, N carbonate, 538, amino ammonium phosphate, temperature effect, 555 
source, 456, NP K and nium hydroxide, 430, 153, 187, 196, tri Aqueous ammonia 
irrigation, 590, variety, 439, 538, 628, ammo ammonium pyrophos compared with ammonium 
136, Zn, 599 nium sulfate, 244, 371, phate, 199 nitrate, 341, 417, 568, 

Ammonia, (anhydrous), 313, 456, 461, 538, anhy and zinc deficiency, 153 urea, 568 
316 drous ammonia, 128, Ammonium pyrophosphate, Atrazine, 141,264,540,541, 
compared with ammonium 249, 292, 430, aqua see Triammonium pyro 542 

hydroxide, 430, ammo ammonia, 341, 417, phosphate toxicity, 264, 286 
nium nitrate, 128, 249, 568, calcium ammo Ammonium sulfate, 6, 13, Bacteria in soil 
292, 430, ammonium mum nitrate, 461, cal 16, 29, 67, 70,71,79,81, calcium effect on, 608 
sulfate, 200, 249, 416, cium cyanamide, 456, 86, 87, 89, 110, 126, 150, N fertilizers and, 26 
potassium nitrate, 249, calcium nitrate, 244, 192, 213, 312, 323, 353, Bacterial fertilizers 
urea, 128, 200, 249, 371, oxamide, 580, 442,449 Romania 427, USSR, 515, 
430 urea, 128, 391, 405, and chlorophyll synthesis, 548 

economics, Chile, 316 430, 456, 538, 568, 536 Biuret, toxicity, 213, 377 
injection, depth, 179, 180 580, 597, 628, urea carrier for Zn, 285 Boric acid, 445, 488, 490 
rate of application, 179, form, 580 compared with ammonium Boron 

313 effect on chlorophyll and carbonate, 538, ammo and amino acids, 490,563 
time of application, 179, protein synthesis, 538, nium hydroxide, 538, availability, test for, 235 

180,249 on soil reaction, 216 ammonium nitrate, and chlorophyll in plant, 
Ammonia sulfur solution, foliar vs soil application, 244, 371, 456, 461, 488,490 

248 391 538, ammonium sulfate deficiency, 254,403 
Ammonia toxicity, 179, 180, placement, 391 nitrate, 87, 462, anhy with fungicide, 515 

181,249,364 solid vs solution, 283, drous ammonia, 200, interactions aluminum, 
liming, 363 292,391 416, calcium ammo 454, 455, manganese, 

Ammonia water, see Aqueous Ammonium phosphates mum nitrate, 87, 368, 635, nitrogen, 351, 
ammonia compared with ammonium 461, 462, calcium cyan phosphorus, 58, 291, 

Ammoniated superphosphate, polyphosphate, 153, amide, 456, calcium 351, potassium, 351, 
,282 187, 196, calcium phos nitrate, 244, 368, 371, 445 

Ammonium carbonate phates and superphos 636, urea, 87, 200, method of application, 
compared with NH4NO3, phate, 60 326, 456, 462, 538, 563 

NH4OH, (NH4) 2SO4, diammonium phosphate, 636 and nitrogen metabolism, 
urea, 538 142,143 placement, 328, 378 529 

effect on chlorophyll and compared with and protein synthesis, 538, and nutrient uptake, 351 
protein synthesis, 538 superphosphate, 636 placement, 254 

Ammonium chloride, 127, 147 rate of application, inplant,97,505,573,640 
330 effect on soil reac Nigeria, 16 and plant population, 194 

Ammonium hydroxide tion, 216 time of application, plowing depth and, 454, 
compared with ammonium follar vs. soil application, 60 Nigeria, 13 455 
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BORON 

soil temperature, 295 

smut resistance, 634 

toxicity, 23,352 

and vitamin synthesis, 490 

yield response, Australia, 


51, Brazil, 308, 314, 

India, 65, USA, 220, 

USSR, 488, 551, 612, 

624,640 


Calcium see also Liming 

analysis, in soil, 39 

availability 


soil reaction, 162, 

596 


soil salinity and, 

103,208 


interactions aluminum, 

195, 250, copper, 173, 

limestone, 169, magne 

stum, 154, nitrogen, 

393, phosphorus, 31, 

147, 154, potassium, 

169, 379, 380, 409, 

410, soditm, 379, 380, 

zinc, 154 


and photosynthesis, 251 

in plant, genetic variation, 


158 

and root development, 

168 

in seed, Mg effect, 142 

and soil bacteria, 608 

sources compared, 608 

uptake, 158, 263, 447, 


627 

effect of soil salin 


ity, 103, 208, 

temperature, 556 


yield response, Brazil, 314, 

Malawi, 9, USSR, 573 


Calcium ammonium nitrate, 

7,468 
compared with ammonium 


nitrate, 461, ammonium 

sulfate, 87, 368, 461, 

462, ammonium sulfate 

nitrate, 87,462, calcium 

nitrate, 368, urea, 87, 

462 


Calcium ammonium phos

phate, 396 


Calcium cyanamide, 449 

compared with ammoniim 


nitrate, ammonium sul 

fate, urea, 456
 

Calcaum nitrate, 178,448 

compared with ammonium 


nitrate, 244, 371, 

ammonium sulfate, 244, 

368, 371, 636, calcium 


ammonium nitrate, 368, 

urea, 636 


Calcium phosphates, 449 

compared with ammonium 


phosphate and super-

phosphate, 60 


dicalcium phosphate, car 

rier for zinc, 285 


foliar vs soil applica 

tion, 60 


effect on soil reaction, 216 

monocalcium phosphate, 


371 

foliar vs soil applica 


tion, 60 

granule size, 281 


tricalcium phosphate com 

pared with supri and 

rock phosphate, 229 


uptake, effect of mycor 

rhiza, 242 


Calcium sulfate, 178 

Carotene, 606, 614 

Cation exchange capacity of 


soil, 25, 36 

Cations, exchangeable 


ammonia toxicity and, 

364 


fertilizer effect on, 38, 

1249,216 


ratio, in nutrient solution 

and plant, 358 


soil moisture and, 225 

Chloramphenicol, 164 

Chloride 


interactions, Mn, 217 

and protein metabolism, 


506,630 

Coal as fertilizer, 73 

Coal humic fertilizers, 559 

Cobalt 


and amino acids, 490 

interactions magnesium, 


478, potassium, 445 

and proteins, 478, 562, 


607,612 

and vitamin C synthesis, 

488 

yield response, USSR, 


489, 488, 562, 586,

607 


Cobalt nitrate, 445 

Compost, increase in soil 


bacteria, 26 


Copper 

availability, test for, 235 

defiriency, calcium effect,


173 

interactions calcium, 173, 


iron, 173, manganese, 

185, 635, nitrogen, 

476, phosphorus, 58, 

97, 291, 476, potas 

slum, 97, 445, sulfur, 

207, zinc, 185 


and nucleic acids, 589 

and proteins, 489, 519, 


562,600 

response, Australia, 51, 


Brazil, 308, India, 63, 

65, Q7, USA, 185,220, 

225, USSR 476, 488, 

489, 519, 562, 573, 

586,624 


uptake, effect of soil salin 

ity, 208, temperature 

295 


Copper sulfate, 445 

Crop residue 


effect on yield, 265,435, 

440 


nutrient content, 595 

Crop rotation 


India, 90, 91, Turkey, 

116, USA, 268, 271, 

USSR, 531 


legumes, residual N of, 88, 

145,321,350,434 


on volcanic ash, Japan, 98 

Cultivation practices 


mixed planting, 591 

no tillage, 274, 287 

plant spacing, 78, 89 

plowing, depth, 3, 336, 


366, 434, 443, 454, 

468 


ridging, 102 

rotation, ee Crop rotation 

row spacing, Australia, 50, 


India, 69, 77, Kenya, 4, 

Mexico, 137, USA, 

188,245,246 


time of sowing, 75 

Deficiency symptoms, see 


name of element-

deficiency 


Dieldrin 

NP nutrition and, 2 


Disease 

root necrosis, chloride, 


127 

stalk rot, chloride, 127 

smut, effect of B, 634, Ca, 


280, Mn, 634, Mo, 641, 

P, 280, Zn, 634 


Farmyard manure, see 

Manure 


Fluorine 


IRON 

interactions aluminum, 
355
 

toxicity, 355
 
Foliar analysis, see Leaf
 

analysis
 
Foliar application of fertilizer
 

ammonium phosphate, 60
 
ammonium nitrate, 391,
 

392
 
calcium phosphate, 60
 
diammonium phosphate,
 

143
 
manganese sulfate, 338
 
molybdenum, 63, 338
 
nitrogen, 331,350
 
phosphate, 45, 51
 
urea, 331,337,389, 391
 
zinc, 289
 

Formamide, 283
 
Gibberelin, 427
 
Green manure
 

response, Canada, 123,
 
France, 359, Mexico,
 
145, Philippines, 112,
 
113,USA, 198
 

Guanyl urea nitrate, 283
 
Guanyl urea phosphate, 283
 
Gypsum, 212
 
Heptachlor, 585
 
Herbicides, see Pesticides,
 

names of compounds
 
Hexamine, 283
 
Humic acid
 

effect on nutrient uptake,
 
447
 

Hydroquinone, 634
 
Inositol phosphate, 382
 

and potassium uptake, 383
 
Iodine and vitamin C,488
 
Ion balance in soil, 166
 
Iron
 

deficiency
 
genetic variations,
 

173, 174
 
and N metabolism,
 

373
 
organic acids and, 

382
 
effect on germ plasm, 85,
 

growth period, 577
 
interactions copper, 173,
 

lime, 218, manganese,

472, 520, nitrogen,

373, phosphorus, 58,
 

154, 174, 218, 289,
 
298, sulfur, 207, zinc,
 
218,289,297,298
 

uptake, effect of geno
 
type, 173, 174, 175, of
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281 

IRON 

soil salinity, 208 

yield response, Brazil, 308, 


Mexico, 142, USA, 212 

Iron ammonium phosphate, 


Iron sulfate, 142 

Irrigation, see also Sod mois 


ture 

in France, 359, USSR, 475 

with nitrogen, Brazil, 310, 


Colombia, 319, France, 

361 , India, 69, 

Rhodesia, 22, USA, 239 


and plant population, 

Colombia, 318 


with sewage effluent, 633 

and soil type, Rhodesia, 22 


Leaf analysis 

correlation with yield, 46, 


194, 252, 306, 307, 

308,313 


Leaf area index, 246, 390 

Leaf pigment synthesis 


ammonium vs nitrate 

effect, 432 


Liming 

effect on uptake of alumi 


num, 193, 363, calcium, 

363, magnesium, 152, 

169, 363, nitrogen, 363, 

nutrients, 363, 422, 

phosphorus, 363, zinc, 

109, 115 


limestones compared, 152, 

169 


placement, 193 

yield response, Honduras, 


1 3 5, Peru, 324, 

Romania, 435, USA, 

152, Yugoslavia, 453, 

468 


Lmuron, 141 

Lithium, 612 

Lodging 


nitrogen fertilizer, 4, 50 

plant population, 322 


Magnesium 

content of grain, 450 

germ plasm, effect on, 85 

interactions calcium, 154, 


158, 412, iron, 154, 

nitrogen, 226, phospho 

rus, 29, 154,412, potas 

slum, 169, 410, zinc, 

154,185 


and photosynthesis, 251 

in plant, genetic variation, 


158 

rate of application, 29 


time of application, 621 

uptake, 25, 158,447 


effect of soil salinity, 

103 


yield response, Australia, 

51, Kenya, 8, Japan, 

100, Mexico, 142, 147, 

USA, 185, 212, USSR, 

624 


Magnesium ammonium phos 

phates, 281 


Magnesium sulfate, 142, 178, 

448 


Manganese 

and amino acids, 490, 586 

and chlorophyll synthesis, 


490, 550, 586 

deficiency, N metabolism 


and,373 

distribution in plants, 472 

foliar applied, 338 

with fungicide, 515 

interactions chloride, 217, 


iron, 472, 520, lime, 

169, 217, molybdenum, 

635, nitrogen, 373, 

phosphorus, 58, 199, 

297, potassium, 97,445, 

sulfur, 207, zinc, 185, 

297 


oil coating, 219 

placement, India, 65 

and plant metabolism, 505, 


529, 540, 550, 573,586 

and protein synthesis, 515, 


600, 612 

seed germination, 550 

smut resistance and, 634 

toxicity, liming and, 169, 


217 

uptake, 635 


effect of soil salinity, 

103, 208, tempera 

ture, 295 


yield response Brazil, 308, 

Bulgaria, 338, India, 65, 

72, 85, 97, USA, 185, 

212, USSR, 488, 551, 

609,634, 640 


water utilization and, 407 

Manganese ammonium phos 


phate, 281 

Manganese oxide, 219 

Manganese sulfate, 72, 338 

Manure 


and N P balance, 527 

nutrient uptake and, 71, 


121,123 

rate of application, 209, 


404,566 

residual effects, 25, 359, 


453 

yield response, Argentina, 


302, Italy, 399, Mexico, 

147, Rhodesia, 25, 

Romania, 437, USA, 

212, 268, USSR, 525, 

5 27, 5 3 2, 574, 

Yugoslavia, 453,468 


Metal ammonium phosphate, 

281 


Micronutrients, see also 

names of micronutrients 

cement dust as source, 574 

content of plant, 569, 


genetic variations, 

158 


fertilizer effect on require 

ment, 427 


and protein content of 

grain, 133 


seed treatment vs soil 

application, 488, 505 


uptake, effect of genotype, 

158,sodium, 103,super 

phosphate, 58 


yield response, India, 63, 

65, 97, Nigeria, 21, 

USSR, 482, 484, 488, 

489,573 


Molybdenum 

and amino acids, 490 

content in plant, 97, 518 

deficiency symptoms, 56, 


57, 186 

foliar application, 63, 338 

interactions manganese, 


635, nitrogen, 476, 

phosphorus, 476, potas 

slum,221 


and nitrogen metabolism, 

529,572 


in plant metabolism, 505, 

550,572, 573,640 


and proteins, 63,562,607, 

612 


rate of application, 572 

and seed germination, 550 

seed treatment, 518, 572 

smut resistance, 641 

and vitamin C,488 

uptake, effect of aeration, 


202 

yield response, Brazil, 308, 


Bulgaria, 338, 339, 

India, 63, 65, USSR, 

488, 518, 551, 562, 

586, 607, 609,624,640 


NITROGEN 

Monoammonium phosphate,
 
see Ammonium phosphate
 

Monocalcium phosphate, see
 
Calcium phosphate
 

Mulch
 
grass, Nigeria, 10
 
plastic, USA, 188
 

Mycorrhiza
 
effect on phosphorus
 

uptake, 242
 
Nitrate distribution in plant,
 

494
 
Nitrate reductase, induction,
 

164
 
Nitric phosphates, 282
 
Nitrification, and soil
 

moisture, 493
 
Nitrogen
 

controlled release, 230,
 
234,408,491,492
 

with crop residue, 265
 
deficiency, 381
 

soil reaction and, 52
 
symptoms, 52, 449
 

effect on carbon dioxide
 
assimilation, 460,
 
flowering 334, 369,
 
lodging, 4, 50, moisture
 
in grain, 300, phospho
 
rus uptake, 71, 442,
 
seed germination, 213,
 
soil bacteria, 26, soil
 
reaction, 3, 216, 479,
 
sugar formation, 371
 

immobilization, 99
 
Interactions calcium, 393,
 

copper, 476, green
 
manure, 113, iron, 276,
 
manure, 434, 435, 440,
 
magnesium, 8, molyb
 
denum, 476, micro
 
nutrients, 106, 476,
 
sulfur, 257, 401, zinc,
 
200, 276, 279, 340,476
 

liquid vs solid, 283
 
in male sterile plants, 177,
 

266
 
method of application, 8
 
mineralization, effect of P,
 

493
 
nitrification inhibitor, 281
 
organic, distribution in
 

soil, 149
 
placement, 179, 180, 215,
 

273, 312, 323, 328,
 
330,365,378,391,431
 

and plant population, 4,5,
 
34, 49, 64, 86, 95,106,
 
150, 163, 182, 183,
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NITROGEN NITROGEN 

231, 245, 246, 309, France, 359, Hungary, leaching, 87 USSR, 525 
317, 322, 327, 333, 391, 394, India, 62, 64, volatilization,283 ratio,8,80, 151,423
372, 398,400,438 81, 84, Nigeria, 14, Nitrogen metabolism response, Costa Rica, 132, 

rate of application, Rhodesia, 22, Romania, absorption by roots, 564 Hungary, 394, India, 92,
Austna, 367, Brazil, 426, 428, 430, 431, alkaloids, 374 Mexico, 142, 143,
309, 312, 313, 315, Spain, 446, Switzerland, amides, see Amides Pakistan, 108, 110,111,
317, Bulgaria, 342, 450, USSR, 538,623 amino acids, see Amino Romania, 419, 437,
Canada, 124, E uptake, 6, 13, 524, 526, acids 439, 440, 441, 442, S 
Germany, 372, India, 587 ammonium vs nitrate, 477 Vietnam, 120, USA,
61, 62, 69, 70, 78, 81, amount, 450 effect of copper, 617, 268, 269, 273, USSR,
83, 84, 86, 87, 89, 94, effect of growth genetic variation, 386, 521, 522, 523, 537,
Italy, 398, 400, Mexico, stage, 579, N 545, light, 369, manga- 546,547,55'
138, 139, 140, 146, source, 283, NP K, nese, 617, potassium fer soil moisture and, 75,167 
Nigeria, 12, 16, 532, 632, particle tilizer, 414, soil 336 
Pakistan, 110, Poland, size, 192, 281, reaction, 545, sulfur, time of pplication, 419 
404, 406, Rhodesia, 22, phosphorus, 105, 401, temperature, 553 transpiration and, 441 
28, Romania, 424, 615, potassium, N concentration in nutn Nitrogen phosphorus manure 
Spain, 446, 449, 615, soil moisture, ent solution, 504, 534 and chlorophyll synthesis,
Trinidad, 150, USA, 7, 28, temperature, N content of grain, 5,261, 433 
179, 180, 182, 184, 530, 556, time of 450 with irriation, 500 
188, 191, 205, 209, planting, 7, zinc, effect of fertilizer, 5, response, Romania, 421,
226, 245, 246, 255, 276 388, nitrogen, 46, 437 
256, 261, 271, 273, yield response, Australia, 74, 124, 211,426, time of application, 500,
288, 292, USSR, 480, 50, 54, 55, Austria, 366, 429, 497, plant 525 
514,528,610,638,639 Brazil, 303, 314, 315, population, 5, Nitrogen phosphorus peat,

residual, 24, 68, 91, 99, Canada, 121,Chile, 316, genetic variations, 343 
170, 198, 211,281,396 Colombia, 318, 319, 5,256 Nitrogen phosphorus. 

root deformity from con 320, 321, Costa Rica, N content of leaf, correla potassium 
tact with, 215 132, Ghana, 3, Hungary, tion with yield, 194 with atrazine, 542 

on saline soils, 47 390, India, 61, 62, 64, N content of plant, 261, effect on B vitamins, 516,
soil moisture and, 7, 28, 67, 70, 74, 75, 76, 78, 458,459,471 carbohydrate metabo 

34, 64, 69, 155, 156, 79, 82, 84, 92, Italy, effect of nitrogen fer- lism, 605, oil content of 
163, 177, 183, 211, 398, 402, Japan, 102, tilizer 184, 210, grain, 299 
239, 269, 330, 350, Kenya, 4, 5, 7, 8, 256, 394, 428, hybrid response to, 141,
381, 402, 451, 480, Lebanon, 106, Malawi, 429, 436, 494, 262 
625,643 9, Mexico, 137, 138, 554, 565, 570, liquid vs granular, 492,

soil type and, 8,22 139, 140, 141, 145, 576, 604, phos 642 
solution, concentration, Nigeria, 12, 14, 16, phate fertilizers, with lime, Brazil, 311,

351 Pakistan, 108, 110, 111, 554, 57., potas Nigeria, 21, S Africa, 
sources, compared, see also Rhodesia, 24, 28, sium, 236, 547, 32, 35,USA, 214 

Ammonium vs nitrate, Romania, 425, S Africa, 570, supernhos with magnesium and zinc,
84, 87, 128, 165, 170, 34, 35,S Vietnam, 118, phate and humus, 29 
192, 200, 213, 244, 119, 120, Thailand, 114, 548, with manganese, 97 
249, 281, 283, 292, Trinidad, 150, UAR, 47, nucleic acids, see Nucleic with manganese and atra 
326, 341, 368, 371, USA, 182, 183, 184, acids zine, 540 
405, 416, 417, 424, 191, 209, 210, 212, protein, seeProtein with micronutrients, 66,
430, 439, 448, 461, 255, 256, 290, USSR and root respiration, 592 J56,640
462, 538, 568, 580, 526, 547, 560, 565, translocation, 331 with micronutrients and 
597,620,628,630 582, 588, Venezuela, tryptophan ingrain, 136 pesticides, 541 

amino acid synthesis, 326, Yugoslavia, 452, Nitrogen phosphorus partkile size, 492 
456,636 Zambia, 48 flowering, 334 placement, 11, 176, 215, 

chlorophyll synthesis, varietal difference, genetic variation, 420 233,496,602 
538 83,256, 361 placement, 273 plant population and, 498,

Nitrogen content of plant, see and pesticides, 2 501protein synthesis, Nitrogen metabolism and plant density, 148 rate of application, Costa 
456,538,636 Nitrogen in soil, see Soil rate of application, India, Rica, 131, India, 59, 

time of application, Brazil, nitrogen 80, 81, Pakistan, 110, Poland, 415, USA, 233, 
310, 312, 323, Bulgaria, Nitrogen loss Romania, 423, 437, 255, 256, 261, 262, 
344, Canada, 128, in humid areas, 191 440, Tanzania, 42, 43, USSR, 554, 583, 
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NITROGEN 'PHOTOSYNTHESIS 

Yugoslavia, 463, 468, urea and ureaform, 580 India, 61, 78, 81, 84, irradiation,, 395, 
469,470 placement,283 Mexico, 138, 139, 140, genotype, 158, 

ratio, 626 F.-at,343 144, Nigeria, 12, 16, 161, 174, growth 
response, Costa Rica, 131, Pesticides, see also names of Pakistan, 110, Romania, stage, 579, humic 

Czechoslovakia, 348, pesticides 424, Sierra Leone, 29, acids, 447, light
349, Hungary, 390, fertilizer mixtures, 2 Spain, 446, 449, spectrum, 571,
Italy, 399, Nigeria, 11, and nutrient uptake, 1, 2 Turkey, 117, USA, 205, lime, 31,174, man 
17, 18, 19, 20, 21, recommendations, Mexico, 238, 255, 256, 261, ganese, 199, 
Pakistan, 108, Rhodesia, 141 273, 288, 315, USSR, manure, 71, 532,
27, Romania, 424, 434, Phosphoric acid 525 mycorrhIza, 242, 
435, 444, S Africa, 33, injected in soil, 227 residual effect, 8, 51, 55, nitrogen fertilizer, 
Tanzania, 38, 42, UAR, Phosphorite, compared with 68, 90, 91, 98, 101, 71, 74, 216, 393, 
46, USA, 223, USSR, superphosphate, 567 104,121,222 431, potassium fer 
483, 484, 503, 521, Phosphorus, 3 response, Australia, 51,54, tllizer 71, 216, 
522, 523, 526, 527, availability in sod, 144, 55, Brazil, 303, 314, 465, 592, prior
532, 533, 539, 546, 159,632 315, Canada, 121, 122, nutrition, 347,
552, 613, 616, 629, with calcium, 147 Colombia, 318, Costa 413, soil salinity, 
633, 638, 639, effect on smut, Rica, 132, Ghana, 3, 208, temperature,
Yugoslavia, 453, 459, 280 Honduras, 135, India 530, 556, zinc, 31, 
463,468,469,470 coating, 234 61, 67, 74, 75, 78, 79, 196, 270, 276,279 

soil moisture, 565, 590, deficiency, 31 82, 84, 92, Japan, 102, main vs prop roots, 
622,643,649 soil reaction, 31, 52 104, 105, Kenya, 5, 8, 457 

temperature, 125 symptoms, 52, 449 Malawi, 9, Mexico, 138, method, 228 
time of appliation, 496, and transpiration, 296 139, 140, 141, 142, Phosphorus in soil 

502,594,602 effect on flowering, 334, 143, 144, Nigeria, 12, analysis, 39 
varietal response to, 544 grain fat and starch, 16, Pakistan, 109, Peru, correlation with yield, 278, 
water translocation, 561 497, micronutrient 324, Romania, 425, S 290,306 
with zinc, 63 uptake, 58, nitrogen Vietnam, 118, 119, 120, Phosphorus manure, 326,537 

NPK manure uptake, 105, 442, 522, Tanzania, 37, Thailand, effect on soil N, 493, soil 
effect on protein content sugar content of grain, 114, Turkey, 116, UAR, chemical properties, 517 

of grain, 133 605 45, Uganda, 44, USA, Phosphorus metabolism 
rate of application, S granule size, 281 212, 238, 255, 256, effect of mineral nutrition, 

Vietnam, 118, 119 interactions aluminum, USSR, 521, 526, 537, 465, nitrogen fertilizer 
response, Brazil, 311, 193, boron, 58, 106, 560, 582, 611, 614, 122, 126, 630, nutrient 

Hungary, 390, Romania, 291, calcium 31, 154, 623, Yugoslavia, 452, solution concentration, 
427, 441, S Vietnam, chloride, 106, copper, Zambia, 48 535, temperature, 553 
118, USSR, 527, 532, 58, 291, 476, humus, root deformity from con genetic variations in, 158, 
560,566 548, iron, 58, 154, 298, tact, 215 159,161 

Nitrogen potassium lime, 324, magnesium, soil moisture and, 357, and nucleic acids, 637 
interaction, 226 29, 154, manganese, 495,625 P content of grain, 97, 
with lime, 34 199, 550, molybdenum, soil temperature and, 121, 256,412,450 
response, 269, 367, 546, 476, 550, nitrogen, 122, 124, 125 P content of plant, 121, 

547,557 sulfur, 106, zinc, 34, and soil type, 8, 101, 348 122, 159, 260, 261, 
with sulfur, 106 106, 116, 154, 196, sources compared, 60, 84, 393, 413, 418, 458,
with zinc, 476,499 201, 264, 270, 272, 147, 153, 187, 190, 459, 465, 471,535,554 

Nitrogen removal from soil, 6 279, 297, 298,340,476 196, 229, 242, 243, and root growth, 159 
Nucleic acids moistare in grain and, 300 282, 284, 304, 306, translocation, 413 

effect of copper, 589, placement, 45, 60, 71, 93, 385,411,481,567 Phosphorus potassium 
nitrogen, 589, phospho 117, 153, 190, 193, effect on soil reac response, Mexico, 147, 
rus, 637 197, 206, 215, 227, tion, 603 USSR, 546, 547, 614, 

Oil in grain, effect of fertil 273, 274, 325,378,474 time of application, 84, W Germany, 387 
izers, 299 foliar application, 45, 426,525 soil moisture and, 167 

Organic acids 51,60 uptake, 13, 31, 71, 158, Phosphorus potassium lime, 
mineral nutrition and, 382 in plant, genetic variation, 159, 260, 524, 526, 171 

Organic matter, see Crop resi 158,161 587,615,627 Photoperiod, and N metabo 
due, Green manure, rate of application, amount, 6, 13, 450, lism,369
Manure, etc Bulgaria, 342, France, 587 Photosynthesis 

Oxamide, 192 357, W Germany, 375, effect of chloride, effect of potassium, 558, 
compared with NH4 NO3 , 387, Hungary, 388, 178, gamma ray po tassium and 
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PHOTOSYNTHESIS 

mag-iesium, 251 
Plant metabolism 

efrect of fertilizer, 543, 
558,570 

Plant population 
lodging, 322 
and nitrogen fertilizers, 4, 

5, 34, 50, 86, 95, 96, 
163, 182, 183, 245, 
246, 309, 317, 322, 
333,398,400,438 

nitrogen phosphorus, 138, 
420 

NPK, 33, 233, 498, 501 
NPK micronutnents and, 

356 
optimum, Australia, 50, 

Colombia, 318, Italy, 
398, 399, 400, Kenya, 
4, 5, Trinidad, 150, 
USA, 155, 163, 182, 
209, 261, USSR, 631 

photosynthesis, 598 
planting date, 231 
and soil moisture, 34, 155, 

156, 163, 183,318,420 
varietal differences, 4, 141, 

420 
weed control, 4 

"Pop up" fertilizers, see 
Stdrter fertilizers 

Petash, see Potassium 
Potassium, 3 

availability, 129,632 
deficiency 

effect of molybde 
num contentration, 
221, organic acids 
in plant, 382, soil 
reaction, 52 

symptoms, 52, 449 
effect on carbohydrate 

metabolism, 189, 644, 
cold resistance, 523, 
grain fat, 497, moisture 
in grain, 300, nitrogen 
uptake, 409, phosphorus 
uptake, 71, 409, photo 
synthesis, 251, pl ant 
metabolism, 558, silage 
quality, 224 

interactions aluminum, 
195, calcium, 169, 379, 
380, 4C9, 410, lime 
stone, 169, niolybde 
num, 221, sodium, 379, 
380, 382, 448, zinc, 340 

lodging, 134, 293 
placement, 206, 215, 247, 

301 
rate of application, 

Bulgaria, 342, Honduras, 
134, India, 61, 84, 
Nigeria, 12, Spain, 446, 
449, USA, 205, 255, 
256, 261, 288, USSR, 
528, W Germany, 387 

response, Australia, 54,55, 
Brazil, 303, 314, 315, 
Canada, 121, Ghana, 3, 
India, 61, 74,84, Japan, 
102, Kenya, 8, Malawi, 
9 Nigeria, 12, Poland, 
409, 410, Romania, 
425, S Africa, 34, S 
Vietnam, 118, 119, 120, 
LSA, 229, 255, 256, 
USSR, 512, 526, 560, 
582, 588, 614, 623, 
Yugo.lavia, 452, 
Zambia, 48 

root deformity from con 
tact, 215 

rubidium, as tracer for, 
232,275 

sources compared, 174, 
523 

time of application, 84 
uptake, 13, 524, 526,587, 

615 
amount, 6, 13,450 
from solution, 329, 

376 
effect of Iumic acids, 

447, light spec 
trum, 571, lime, 
5 3 6 , m c r o 
nutrients, 445, ni 
trogen, 74, NP K 
and manure, 532, 
nutrient deficiency, 
376, organic fertil 
izers, 536, soil 
salinity, 103, 208, 
soil type, 626, tem 
perature, 530, 556 

Potassium calcium ratio, 581 
Potassium chloride, 13, 29, 

70, 127, 178, 215, 256, 
313,468 
vs ammonium chloride, 

effect on disease, 127 
Potassium dicyandiamide, 

283 
Potassium in soil 

analysis, 40 
correlation with yield, 278, 

290 

Potassium magnesium ratio, 
151 

Potassium metabolism 
inositol phosphate and, 

383 
K content of plant, 261, 

450, 458, 459,464,471 
genetic variation, 204 

Potassium nitrate, 126, 178, 
329,448 

Potassium permanganate, 445 
Potassium phosphate 

(K3 P04 ), 186 
Potassium phosphate 

(KH 2PO4 ), 31, 178, 457 
Potassium sulfate, 6, 71,371, 

449 
Protein 

in grain, effect of genetic 
variations, 204, manure, 
133, nitrogen, 210, 
N PK, 108 

in plant, 35, 373, 384, 
401, 404, 414, 425, 
426, 497, 506, 513, 
554, 560, 565,593,594 

synthesis, effect of chlor 
ide ion, 506, 630, co 
balt, 478, copper, 489, 
60n, manganese, 600, 
nitrogen, 35, 74, 111, 
384, 497, 513, 514, 
565, 623, 628, 629, 
636, N P K, 35 133, 
497, 532, 547,N P, 111, 
421, 554, 560, 644, 
potassitn, 414, zinc, 
599 

Puromycin, 164 

Peviews, 646, 647, 648,649, 


650,651,652,653 
Rock phosphate 

compared with superphos 
phate, 229, 304, 306, 
tricalcium phosphate, 
229 

uptake, effect of mycor 
rhiza, 242 

Rubidium, tracer for potas 
sium, 232,275 

Salt tolerance, 103 
Selenium 

interdction, sulfur, 253 
toxicity, 253 

Sewage effluent, 633 
Silage 

fertilizer effect on quality, 
223,224,226 

nitrate toxicity in, 226 

SOIL SALINITY 

Silicon, 588 
Simazine, 141,370,541 

N nutrition and, 1 
phosphorus nutrition and, 

1 
Slow release fertilizer, see 

Nitrogen-controlled re 
lease, Urea-sulfur coated, 
Ureaform,etc 

Sodium 
effect on sod reaction, 

608 
interactions calcium 379, 

380, potassium, 379, 
380 

uptake, effect of soil salin 
ity, 208 

Sodium nitrate, 448 
Sodium sulfate, 248 
Soil analysis 

.omparison of methods, 
39,40 

and fettilizer recommenda 
uons, 39, 40, 41,42, 43 

Soil fertility 
maize as indicator of, 305 
ipcreased by stubble, 595 

Soil moisture, see also Irriga 
tion 
effect of grass mulch, 10 
micronutrients and, 225 
minimum requirement, 

USA, 156,205 
nitrogen fertilizer and, 28, 

64, 155, 156, 163, 177, 
225,239,269 

nutrient uptake, 53,225 
plant population and, 34, 

163 
yield reduction and, 139, 

225 
Soil nitrogen, 9, 537 

correlated with yield, 277, 
278,290 

fertilizer effect on, 149, 
493 

Soil reaction 
effect of manure, 25, nitro 

gen source, 216, plant 
metabolism, 549 

and fertilizer use, 41, 216, 
578 

and nutrient availability, 
52, 152, 214, 290,477, 
549 

varietal response to, 545 
Soil salinity 

and nutrient availability, 
47,208 
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SPARTIN ZINC SULFIDE 

Spartin, 97 uptake, effect of mycor 580, ureaform, 491,580 placement, 30, 172, 267, 
Starter fertilizers, France, rhiza, 242 economics, Chile, 316 508 

362, USA, 176 Tissue analysis, see also Leaf granular vs liquid, 397 foliar applhiation, 49 
Strontium Ianalysis loss, 87 51,511 

effect on potassium up as predictor of yield, 278 placement, 283, 378 in plant, effect of crop 
take, 445 Trace elements, see Micro and protein synthesis, 338 rotation, 619, genetic 

interactions calcium, lime nutrients and soil reaction, 216 variation, 158 
stone, magnesium, po Tracer studies sulfur coated, 230 plant population and, 106, 
tassium, 169 calcium45, 263, 596, 627 Urea solutions 194 

in plant, genetic variation, carbon 14, 466, 467, 558 compared with granular, rate of application, 30, 51, 
158 deuterium, 561 397 107,201,267,509 

Strontium chloride, 445 nitrogen 15, 1/0, 257, concentration, 389 removed by sugar beet, 
Sugar in plant 259, 323, 328, 330, foliar application, 331, res3dualeffects, 30 

effect of chloride, 236, ni 353, 394, 428, 429, 337, 389,391 response, Australia, 51, 
trogen fertilizer, 371, 431, 442, 479, 534, metabolism in leaf, 331, Brazil, 308, 314, Bul 
phosphorus fertilizer, 584,593,620 337 garia, 332, 339, 340, 
335, phosphorus phosphorus 32, 13,31,60, with simazne, 370 India, 63, 65, 66, 72, 
potassium fertilizer, 71, 93, 122 126, 161, Ureaform 84, 85, Lebanon, 106, 
614, potassium fertil 178, 216, 227, 228, compared with ammonium Mexico, 139, New Zea 
izer, 236 260, 347, 393, 395, nitrate, 580, MFU A, land, 107, Turkey, 115, 

Sulfur 411, 418, 442, 457, 491, oxamide, 580, 116 USSR, 482, 499, 
anhydrous ammonia mix 465, 535, 543, 544, urea,491, 580 511, 551, 586, 607, 

' 2612,640
ture, 248 620,627 residualeffects, 645 seed treatment vs soil 
effect on nutrient avail potassium-42, 275, 329 urea formaldehyde ratio, application, 508, 509, 

ability, 207, protein rubidium 86, 232, 275, 408 510 
metabolism, 506 536 Weeds soil reaction and, 49, 200, 

elemental, 248 sulfur 35, 257, 258, 259, competition for nutrients, 272,285 
interaction, lelenium, 253 473,627 160 sources, 30, 157, 172, 196, 
placement, 207, 248 zinc 65, 130, 295 Zinc 203, 240, 241, 267, 
Tate of application, 207 Triammonium pyrophosphate availability, test for, 235 272,289,294 
response, 48, 473, 556, vs ammonium polyphos deficiency, 49, 51, 66, 109 time of application, 116 

627 phate, 199 induced by fertilizer, uptake, 31 
sources, 248 Triple superphosphate, see and lime, 106 effect of genotype, 
toxicity, 207 Superphosphate phosphorus and, 153, 158, 237, tempera 
tox y,07Superphosphat6,13,16,2154,264, 297 ture, 196, 295

Superphosphate, 6, 13, 16, 2,4D soil reaction and, 49 Zinc ammonium phosphate,38, 44, 45, 54, 58, 60, 67, effect on phosphorus symptoms, 49 172, 281 
70,71, 79, 110, 215,256, metabolism, 486 effect on Ca and Mg up Zinc chelates, see also, 
273, 313, 335, 393, 442, toxicity take, 154, germination, ZnEDTA, compared 
443,468 effect of nitrogen, 485, 115, N metabolism, 599, with ZnO, 272, 289, 
carrier for zinc, 157, 203, 618,phosphorus,486, N uptake, 276, 340, ZnSO 4, 272, 289, 294 

285 potassium, 487 476, plant metabolism, ZnEDTA, 172, 241,267 
compared with ammonium Urea, see also Urea solutions, 505, 510, 511, 640, pro compared with ZnO, 289, 

phosphate, 60, calcium 54,192,213,283,442 tein synthesis, 515,607, ZnSO4 , 289, 294, 
phosphate, 60, diam biuret content, 377 smut resistance, 634 ZnNTA, 294 

with fungicide, 515 Zinc metabolism, 130monium phosphate, and chlorophyll synthesis, interactions boron 105, ZnNTA, 294 
147, phosphate slag, 538 calcium 154, iron, 107, Zinc oxide, 30,219, 241 
603, phosphorite, 567, compared with ammonia, 154, 218, 289, 297, compared with chelated 
rock phosphate, 229, 128, 200, 249, 430, 298, liming, 109, 115, zinc, 272, 289, ZnS, 
304, 306, tricalcium 538, 568, 628, am magnesium, 154, man 203, ZnSO 4, 203, 272, 
phosphate, 229 monium nitrate, 128, ganese, 107, NP K,340, 289 

method of application, 45, 405, 430, 456, 538, phosphorus, 31, 109, Zinc sdlfate, 29, 30, 72,241, 
60 568, 580, 597, 628, 116, 154, 196, 264, 267,314,339,445 

and micronutrient uptake, ammonium sulfate, 87, 270, 272, 276, 279, compared with chelated 
58 200, 326, 456, 462, 285, 289, 297, 298, zinc, 272, 289, ZnO, 

particle size, 601 636, ammonium sulfate sum, 340, 445, sulfur, 203, 272, 289,ZnS, 203 
placement, 378 nitrate, 87, 462, 538, 207 placement, 240 
rate of application, 16, 44 calcium ammonium ni macronutrient carriers, Zincsulfide 
response, Australia, 54, trate, 87, 462, calcium 201,240,241,285 compared with ZnSO4 , 

Nigeria, 13 nitrate, 636, oxamide, od-coating, 219 Zno, 203 
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