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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 techmical and economic studies of
particular interest 1n these regions Most of this effort has been at the request of the
U § Agency for International Development

Part of the overall broadening of assistance has been the development of library
facilities at the National Fertihzer Development Center, Muscle Shoals, Alabama,
into a worldwide capability Thus, 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 hterature published on nutrition of the
pnmary food crops—namely nce, maize, and wheat This 1s a goal not easily
achieved 1n many paits of the world, m many cases, workers find themselves mn
situations where library facilities at local universities and experimer t stations are
quite imited or in some cases totally absent

Nutrition of Maize 1s the first in a series of bibliographies being prepared on
basic food crops Although not exhaustive, 1t contains many of the most important
articles wntten i 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 pnmary or secondary sources mn the Technical Libiary of the NFDC The
complete text of most articles 1s on file in the NFDC Technical Library

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

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

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

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)

Ogher abstracts were taken from TVA’s Fertilizer Abstracts (shown as FA) Also,
special appreciation 15 1n order to AID for the financial support that helped insure
the success of this project

Funds and time permitting, 1t 1s the intent of the Technical Library of the NFDC
to collect additional matenal as 1t appears 1n the world literature and to publish a
supplement to Nutrition of Maize every 2 years If this can be accomplished,
researchers and techmicians working on maize problems n remote areas of
developing countries will have an opportumity to keep up to date with the latest
published literature of the field
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AFRICA

GHANA

1 Ofon,C S 1966 The Effect of Simazine Treatment on the
Growth and Nutrient Absorption of Young Maize Plants
Ghana J Sa 6(1/2) 3740 (Eng)(Ghana Acad Sci, Kumasi)

Simazine applied at three rates, 25, 5, and 10 Ib active
mngredient per acre showed a decrease i yield of maize plant
corypared with control ir-espective of maize variety Some
varieties mught be moie affected thar others Vauetal
differences might be due to pl. t , aupt® or to variou,
degrees of root mass development of the vareties Root
development of maize was restricted in the simazine soul layer,
and the ratio of top to roots increased with increasing rate of
simazine application Percentage of N in simazine treated plant
matenal increased with increasing rate of herbicide application
but total N uptake decreased as result of decrease n plant
yield Percentage of P as well as total P absorbed increased
with increasing rate of simazine appication, while percent K
was largely unaffected (BA 50 105998)

2 Ofon, C S 1968 Pesticide Effect on Phosphorus
Absorption from Fertilizer Pesticide Mixtures Applied to a
Tropical Soil with Low Available Phosphorus Value GhanaJ
Agr Sa 1(2) 99 102 (Eng)

In pot experiments condvcted 1n Ghana, the yield of maize
was not sigmficantly affected by apphcation of
fertilizer pesticide muxtures Total N and P, and percent N
absorbed by the various treated plants were not sigmficantly
affected but the fertilizer P uptake was reduced by 13% after
application of 112 kg aldnn a1/ha The fertihzer dieldrin
mixture gave similar results The reduced efficiency of P may
have been caused by fixation of P by kaolin which was added
asa diluent (Trop Abst 24 1484)

3 Ofori,C S, Nandy, S 1969 The Lffect of Method of Soil
Cultvation on Yield and Fertilizer Response of Maize Grown
on a Forest Ochrosol Ghana J Agr Sa 21924 (Eng)
(Ghana Univ , Kumast)

Maize yield increased by 15% on plowing to 9 1n depth as
compared to unplowed land, deeper plowing (15 in) had no
additional effect There was no sigmificant response to N and
K, effect of P was sigmificant and increased with plowing
depth Application of N significantly depressed pH on
unplowed land after three seasons of cropping (SF 32 3995)

KENYA

4 Anon 1968  Maize  Population and  Spacing
Recommendations for 1968 Kenya Farmer 139 1011 (Eng)

In 1967, five spacing x N fertilizer trials were conducted 1n
Kenya at altitudes around 2,000 m with the best maize
varieties developed at Kitale, iz Kitale hybnd 613B, Embu
hybrid 511, and Katumam Composite B, which are
recommended for areas with rainy seasons of over 110,
11090, and 90 70 days, respectively In general, N fertihzer
considerably reduced lodging, 1t increased yields more at high
plant densitites than at wide spacings A plant density of

36,000/ha is recommended exceot for the medium and
late npening varieties on fertile soil, when 50,000 ol nts/ha is
better, at 'sast 20% more seed should be sown ihan is
theoretically required Row spacings may be from 60 to 90 cm
according to the available implements, narrow inter row
spacings give better weed suppression (Trop Abst 23 1576)

5 Drysdale, V M 1965 The Effects of Varety, Fertihizer
and Site on the Nitrogen Content of Maize Gram Kenya
Farmer 106 o 19 (kug)

Identical N x P x vanety x planting density trials with maize
were conducted in Kenya on two sites with topsous containing
0 17% and 0 36% N, respectively The N content of the grain
of hybrid 611 was always lower than that ot hybnid 621, but
both vaneties yielded similar amounts of N in the grain per ha
The N content of the grain and the yield of both varieties were
lower on the poorer soil, they were enhanced by N fertilizer
on the poorer soil only P fertihzer had no effect erther on the
N content of the grain or the yield An increase 1n the plant
population from 18,000 to 49,000/ha resulted in a decrease of
the N content of the grain and of the yield of both varieties on
the poorer soil, on the richer soil 1t caused a shght reductton of
the N content only 1n hybnd 611 while increasing the yield ot
both vanteties (Trop Abst 20 2185)

6 Drysdale, V M 1965 The Removal of Nutnents by the
Maize Crop East Aft Agr Forest J 31(2) 18990 (Eng)
(Natl Agr Res Sta, Kutale)

As the yields of gran increase, there 1s a concomitant
increase 1n total content of dry matter, N, P, and K of the crop
as a whole If it 1s assumed that the whole crop, composed of
the grain, empty cobs, and stover, 15 removed from a field, a
modest crop removes the equivalent of <1 cwt of
superphosphatefacre, 23 cwt of (NH,),S0, or
NH,4NOaj/acre, and shightly >1 cwt of K,SO,4/acre, while a
good crop removes, 2, 4 5, and 3 cwt/acre, respectively (CA
66 64670p)

7 Semb, G, Garberg, P K 1969 Some Effects of Planting
Date and Nitrogen Fertilizer in Maize East A r Agr Forest.J
34 37181 (Eng) (EAAFRO, Muguga, Nairobz1

Maize was planted in a humic fernsol at the end of March
when the rains started and 2 and 4 weeks laer, and ferulized
with 0, 45, and 90 kg/ha N as calcium smmonium nitrate
Dry matter yields and N uptake were sigmficantly higher for
the earliest planted maize than for later planted maize at the
tassalling stage and at harvest The grain yield was also higher
for the first planted maize There was no sigmficant response
to N fertihizer and no interaction between feitilizer and date of
planting Soil moisture and rainfall data show that the
first planted maize had a far better water suppiy than the
Iater planted maize, particularly between planting and
tasselling (SF 33 4819)

8 Weiss, E A 1967 Fertilizer Trials on Maize and Wheat
East Afr Agr Forest J 32(3) 32640 (Eng) (CIBA,
Osaka, Japan)

A detailed and comprehensive senies of fertihizer tnals on
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maize and wheat were carned out from 1960 to 1965, to
determrne the most profitable applications of phosphate and N
and the effects of various forms of both, 1n the seedbed and as
topdressings There was a basic difference in crop response
from similar levels of fertihzers cn the «wo main soil types
which occur 1n this area Crops grown on soils derived from
granite and gneiss require less phosphate m the seedbed and
more N top-dressing for optimum yields than these grown on
soils dertved from phonolites The residual effect of annual
apphcations of phosphate or both soil types was found to be
high Vanous types of phosphate and N fertihizers were
compared and the effect of varying ratios of NP in the
seedbed mvestigated M topdressing of maize was essential for
maximum yields on 2" soil types but the optimum amount
varied It would appear that even distibution of the fertilizer
was more important than the method of application
Mechanical spreading wos effective and speedy Seedbed
apphications of Mg sulfate to acid volcanic soils in the Nand1
Border area increased yields, the increase being greater tn the
presence of secdbed N Ziming also increased yields on these
soils, but the amounts required made 1ts use unprofitable and
on other soil types may have httle effect on crop yields
Potash generally depressed yields and no other fertihzer had
any significant effect Fohar nutnient sprays had httle effect
on below averaze crops of both wheat and maize (FA 1 615)

MALAWI

9 Brown, P 1966 Maize Growing n Nyasaland (Malawi) 1
Fertihzer Req.urements Exp Agr 2(1) 49 60 (Eng)

Fertilizer trials with maize conuucted 1n Malaw: have shown
that a chronic lack of N 1s found on all but a fuw soils
Phosphorus also becomes fimiting quite rapidiy on certamn soil
types as a result of permanent culuvation, but there has so far
been little response to K or Ca Incipient S shortage 1s
automatically corrected by the 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, 1t 1s
safest to consider manure as primanly a source of P, K, and
munor elements, and to supplement 1t with fertihzer N It
should be possible, with good cultivation of synthetic vaneties
and improved selections, to obtain maize yields of 3345
tonsfha with fertilizer dressings of up to 90 kg/ha of the
limting nutrients (Trop Abst 21 1003)

NIGERIA

10 Agboola, A, Udom, G E 1967 Effects of Weeding and
Mulclung on the Response of Late Maize to Fertilizer
Treotments Nigeran Agr J 4(2) 6972 (Eng)

Field trials with maize, variety Nigerian Synthetic 1, showed
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 the bare plots to 7 8% in treated
plots Concurrently, dry gram yields rose by come 50% 100%,
to 41 tons/ha n the nresenc of adequate fertihizers, as
compared with bare, unfertihized conditions Dressings of
fertilizer appeared to have only an effect under mulched
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increased yields
(Trop Abst

conditions, whereas weeding alone
considerably under unmulched conditions
25 t2051)

11 Agboola, A 1967 The Influence of Fertiliser Placement
on the Yield of Maize Nigerian Agr § 4(1) 3244 (Eng)

In Nigena, fertiizer trials with local maize, vaniety Lagos
white, were conducted dunng two consecutive seasons N at
160 kg, 45 kg P2Os n water scluble form, and 67 kg K,O/ha
were applied 1n arcular furrows 5 ¢cm from the plant, or i 2
bands or either side and 5 cm from the plant Compared with
untreated plots and plots receving broadcast fertilizer, ear
yields nrreased by 84% and 58%, respectively (Trop Abst
25 20%0)

12 Amon, B O E 1967 The Response by Crops in a
Rotation to Nitrogen, Phosphorus and Potassium wn the
Savannah Zone of Western Niger@ Publ Comm Techn
Cooper Afnca 98 33948 (Eng)

Thus paper describes NPK fertihizer trials with maize, yams,
and cassava, ronducted at two locations n the derived savanna
zone of West Nigeria The crops were grown 1n a rotation on
solls denived from metamorphic rocks mainly gneisses and
gramtes Wath all crops, particularly with maize, lughly positive
responses to N fertilizer apphed at rates of 28, 56, and 84
kg/ha were obtamned, 56 kg N/ha was the optimum dressing
Responses to P fertilizer, applied at rates of 22 and 44 kg
P,0s/ha, were vanable for maize, negative for yams, and
posttive for cassava Responses to K fertihzer, applied at rates
of 67 and 134 kg K,0/ha, were vartable for maize and cassava,
and positive for yams {Trop Abst 22 1535)

13 Bromfield, A R 1969 Uptake of Phosphorus and Other
Nutrnents by Maize in Westem Nigeria kxp Agr 5(2) 91 100
(Eng) (Minstry of Agr , Ibadan, Western Nigeria)

Maize, variety NS1, was planted on ndges in a sandy loam
soil 1n the dry rainforest zone The final population was
14,520 plantsfacre Fertihzer applied was ammonium sulfate
at I cwtfacre 2 weeks after seedling emergence and another 2
cwt 2 weeks later, 112 Ibfacre of P as ordinary
superphosphate tagged with 32P, and 075 cwt/facre of 50%
murate of potash Both the P and K were applied 2 weeks
after seedling emergence The soil was hugh to very highin N,
P, and K, due to residual fertihizers Uptake of N, P, and K was
determined from 2 weeks after emergence until harvest at 17
weeks Total uptake was 126 Ibjacre N with 66% 1n the ear,
11 4 Ib/acre P with 78% in the ear, and 78 Ib/acre K with only
17% n the ear Nutrient uptake by the ear was linear for N
and K but not P Absorption of P, as measured by 3?P,
showed two peaks at 3 5 weeks and 11-13 weeks, 20% of the
applied P was found 1n the plants (FA 2 1123)

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

A 4 year study, conducted 1n West Nigeria from 1958 to
1962, shewed that sphit applications of N fertilizer
significantly increased maize gramn yield by 35% when two
equal doses were given | month and 2 months after planting,
and by 31% when four equal doses weie supphed at planting
and 1, 2, and 3 months after sowing Yield was significantly



reduced when application was delayed until 2 months after
planting High yields of maize were not obtamed by supplying
the whole of the N fertihizer at one time, esther at sowing or at
any time later 1n the growing season However, applying all of
the N fertilizer 1 month after planting sigmificantly 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 Agrcultural Research An Index
of Agricultural Research and Related Subjects i Nigeria.
Published annually on behalf of the Agncultural Technical
Committee, Ibadan, Nigena (Eng)

16 Goldsworthy, P R 1967 Responses of Cereals to
Fertihzers i Northern Nigena II Maize Exp Agr
3(4) 263 73 (Eng) (Ahmadu Bello Unwversity, Samaru, Zaria,
Northern Nigeria)

Field trals in Northern Nigena from 1957 to 1964 showed
that introduced varieties of maize responded economically to
N and P fertihzation Ammonium sulfate and superphosphate,
each at three levels and 1n all possible combinations were used,
1n rephicated trials on farmer fields Response was measured on
the first or second crop after a bush fallow of 24 years Three
responstve areas were defined In two of the areas, mvolving a
million acres, opiimum economic application 1s about 59 0
Ib/acre of N and 35 4 Ib/acre of P,O5 At this rate, yield can
be expected to increase about 230% or 1,172 Ib/acre of grain
In the third area, only P 1s required (FA 1 313)

17 Okonkwo, G T 1966 Brief Review of Maize Fertiliser
Truals in Eastern Nigena Sols Afr 11 24143 (Eng, Fr)
(Research and Training Station, Umudike, East Nigenia) (SF
30 1380)

18 Oputa, C O, Waterworth, J V 1967, NPK Fertiliser
Trials on Early Mmize (1964) Nigeria Midwest Reg Min Agr
Natur Resources Exp Rep 61 10 pp (Eng)

19 Oputa, C O, Waterworth, J V 1967 NPK Fertiliser
Trals on Late Maize (1964) Nigena Midwest Reg Min Agr
Natur Resources Exp Rep 64 9 pp (Eng)

20 Waterworth, J V, Oputa, C O 1967 NPK Fertiliser
Truals on Late Maize (1965) Nigeria Midwest Reg Min Agr
Natur Resources Exp Rep 81 10 pp (Eng)

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

22 Alvord, E D 1969 The Nitrogen Fertihzation of
Imigated Hybnd Maize on Sandveld Soils Rhodesia Agr ]
66 13943 (Eng)

Expeniments 1n growing maize under supplementary
irnigation were carried out on (a) gramte sandy loam of pH
58, (b) red loamy sand of pH 5 4, and (c) gramite sandy loam

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

23 Fenner, R J, Goldrning, O L 1968 The Application of
Boron-Contaiming Fertiizers to Mamze Rhodesia Agr J
65(5) 112 (Eng)

With the increasing use of B-containing fertilizers in maize,
1t was decided 1n Rhodesia to investigate the level at which an
application of B became toxic to this crop In the greenhouse
vartous 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 ncorporated to a depth of 15 cm The
maize was grown for 4 weeks after enieigence Toxic effects
were observed only 1n the acid washed sand contamers that
received 67 kg B/ha In these contamners, maize remained
stunted and chlorotic nght from emergence It can thus be
concluded that under normal farming practices B toxicity 1s
unhikely 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 “Pamcum coloratum”
(Makarikari) ley Rhodesia Agr J 63(4) 936 (Eng) (Dep
Res Spec Service, Sahisbury)

When 0, 80, and 160 Ib Nfacre/yr were applied to
Makarikari grass from 1955 to 1960, the residual effect of 80
Ib N on maize yields averaged 2 2 bags (200 1b each) of grain
during the first 2 years of maize cultivation and that of 160 1b
N was 6 2 bags/acre, there was no effect in subsequent years
Direct application of N at 60 and 120 Ib N/acre raised yields
of maize by 6 6 and 8 8 bags/acre, respectively (FCA 20 897)

25 Grant, P M 1967 The Fertiity of Sandveld Soul Under
Continvous Cultvation Il The Lffect of Manure and Nitrogen
Fertilizer on the Base Status of the Soil Rhodesia Zambia
Malaw: J Agr Res 511728 (Eng) (Agr Res Council,
Marandellas, Rhodesia)

During the first five seasons of cropping to maize on actd
granite sand with 60 Ib/acre P,0s, S0 Ib K,0, and 20 120 b
N, soil pH, exchangeable K, and Ca contents of the plowed
layer were maintamned, but exchangeable Mg was depleted
Concentration of Mg in maize leaves at tasselling decreased to
a deficiency level by the fifth season, but concentrations of
other nutrients were not affected except for P, which
increased with ncreasing duration of cultivation Annual
applications of 400 Ibjacre calcitic lime reduced soil acidity,
but had no effect on nuneral composition or weight of maize
leaves Annual applications of 36 tons/acre manure
progressively increased CEC, exchangeable bases, soil pH and
weight, and mineral concentration of maize plants (SF
31 818)



26 Meiklejohn, J 1967 Microbiological Observations on an
Experiment witn Compost Rhodesta Zambia Malawa J Agr
Res 5(1) 4355 (Eng)

In Rhodesia, a trial with maize on a sandy soll had shown
responses to compost and N fertihzer, and a positive
interaction of these factors Microbiological studies in the
second and third years of the trial demonstrated that both com
post and N fertilizer inereased the number of cellulose decom
posing orgamisms  Aerobic N fixing bactena (Beyerinckia spp )
were shghtly tncreased m number by the fertilizer only,
whereas anaerobic N fixing bactenia (Clostridium spp ) were
increased by either fertihzer or compost The fertilizer
increased the number of ammonia oxidizers independently of
compost, that of mtnte oxiwdizers only 1n the absence of
compost, both groups of autotrophic nitnfying bacteria were
considerably increased 1in 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 Tatagura Soil Rhodesia Agr J
64(5) 1023 (Eng)

Nitrogen, phosphorus, and potassium applications

28 Willatt,S T 1959 Moisture Withdrawal Patterns of Maize
at Different Fertility I evels Rhodesia J Agr Res 7(1) 51-4
(Eng ) (Agr Res Council, Malawi, Mlanje)

Changes 1n soill moisture 1n field trials at Marandellas,
Rhodesta, were measured under maize recewving 20 Ib N (low
fertility), 120 b N (medium fertiity), and 120 Ib N +
farmyard manure at 6 tons dry matter/acre (lugh fertility),
using gypsum blocks placed in the maize rows at depths down
to 60 1in High fertility plants used most water, depleting soil
moisture to a depth of 48 60 1n 1n both 1965 66 (a year with
drought 1n the nuddle of the rains) and 1966 67 (with normal
well-distributed rainfall) Low fertility plants exhausted soil
mosture only to 48 m 1n 1965-66, and n 1966 67 did not
exhaust moisture at any depth This was reflected n yield
differences of 14 7 and 12 0 bags grainfacre 1n 1965 66 and
306 and 44 bagsfacre i 1966 67 for high fertiity and
low fertility plots, respectively (1 bag = 200 Ib) (FCA 23 181)

SIERRA LEONE
29 Enyy, B A C 1966 Effect of Magnesium, Phosphorus
and Zmc on the Growth and Yield of Maize Beitr Trop
Landw VetMed 4 1726 (Eng ) (Njala, Sierra Leone)

A basal cressing of 300 Ib/acre (NH4)2804 and 60 Ibfacre
KCl was applied to soil which had previously produced poor
maize crops In addition 0 or 150 Ib Mg, 0, 250, or 50U Ib
super and 0, 50, or 100 Ib ZnSO were apphed 2 days betore
sowmng Mg and P mcreased total dry and fresh weights, plant
height, number ot leaves, and gramn yield Mg was more
effective in the presence of P and vice versa 250 Ib super was
the optimum rate Applications of Mg and P increased
the N, P, and Mg uptake of plants There was no
advantage i applymng Zn when P and Mg supplics were
adequate (SF 30 2225)
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SOUTH AFRICA

30 Beyers, C P de L 1968 Zmc Fertiliser for Maize
Farming S Africa 44(7) 9, 14 (Eng)

In the Republic of South Africa, where maize 1s locally
grown on acid hght textured soils, the acidity 1s corrected by
application of lime Under these conditions maize often shows
symptoms of Zn deficrency A senies 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 untreated maize gradually
disappeared, the treatments with Zn fertihizers had no
significant effect on green matter yield However, Zn fertilized
plots generally gave shghtly lugher ear yields Zinc sulfate, Zn
metal powder, and Zn oxide were equally effective, Zn uptake
was lughest when the fertihizers were broadcast It 1s concluded
that Zn fertihzer applied at a rate of about 5 kgfha corrects Zn
deficiency for at least 3 years (Trop Abst 24 773)

31 de Vilhers, J B M, Laker, M C 1966 Effect of
Preapplied Lime and Zinc on the Uptake of Phosphorus by
Sweet Com S Afr J Agr Sa 9(1) 107 15 (Afr) (Univ
Stellenbosch)

Many South Afnican corn soils are very acid and P
deficiency rapidly develops whenever the soit pH drops below
45 Lmme application generally favors P uptale Field
experiments were executed on soil plots previous'y fertilized
during sevejal years with N, F, and K Separate plots received
no treatment (control), lime, Zn, or Zn and hme They were
planted with Stowell’s Evergreen sweet corn in 4 rows, spaced
3 ft apart Each row received 24 33 g KH,PQ,, but 2 rows
also were treated with 201 6 uc 3?P/mound Plant material
was collected 4, 8, and 15 weeks after planting Roots and
tops were separated, dried, \+et ashed, analyzed, and assessed
for 32P actiity The weight was geneially higher on treated
plots, except on Ca plots 4 weeks after planting Differences
remained small Total P uptake was hugher 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 increased P uptake did not
necessarily result 1n ameliorated plant growth, because liming
had a detrimental effect on Zn uptake, thus giving a slower
growth, at least durmg the first weeks after planting (CA
65 12818f)

32 Dykhws, F J, Duddmng, F C, Clayton, J H 1969
Fertilization of Maize Fert Soc S AfricaJ 2 15 18 (Eng)

33 DuPlessis, I S, Mohr, P J 1969 The Relationship
Between Row Width, Plant Population and Fertihzation of
Maize i the North Eastern Orange Free State Fert Soc S
AfnicaJ 2 1012 (Eng)

34 du Plooy, J, le Roux, D P 1968 The Fertilization and
Plant Density of Maize Grown Under Conditions of Low
Rammfall S Afr J Agr Sa 11(1) 10311 (Eng)

An expeniment with maize grown at three plant densities
and under conditions of insufficient soil moisture was
conducted 1n the Republic of South Africa Over a period of 9
years, a crop planted at a density of 12,000 plants/ha yielded



significently 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 densities 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 of Soil Fertilization Practices on the Total
Protein and Zem Content of Mmze S Afr Med J
38(29) 64548 (Afr) (Agr Res Inst, Pietermantzburg, S
Africa)

During two seasons, Teko Yellow maize recetved 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 terded to reduce 1t Zemn content was
increased by N It was conciuded that fertilizers could do little
to improve grain protemn 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 of Maize Seedlings S Afr J
Agr  Sa 953945 (Afr)  (LandbNavorsingsinst
Hoeveldstreek, Potchefstroom)

The effect of increased cation exchange capacities (CEC) at
the same cation saturation was investigated in different
concentrations of kaohn and bentonite suspensions The ratio
of adsorbed K* VCa®¥ + MgZ™ ou the clay was altered by
equilibration, respectively, with 1% solutions of KCl,
CaClz 2H, O and MgCl, 6H,0 1n 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 develogment for the first 3 days While root
development in K™ bentonite was relatively better than that n
Ca?t or Mg’“" bentonite, 1t was poorest in Kt 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 Ewvidently, Ca 1s preferentially adsorbed
by bentonite (SF 30 1582)

TANZANIA

37 Addiscott, T M 1969 Relations of Yields of Matze and
Cotton, and Their Response to Phosphate Fertilizer, with Soil
Phosphate Potentials in Tanzama J Agr Sc1 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 potenttal sometimes corresponded with very >mall
values of AI/AQ, which represents the rate of change of %pCa +
pH,PO, with change in the amount of P in the soil or with
solls of pH <50 or >75 All alkaline soils gave smali
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 + pH,PO,)., and AJ/AQ together did not
account for sigmficantly more variation than single regressions

(%pla + pH;PO,4)eq was not found to be more useful than
(%pCa + pHPOz)e Both (%pCa + pH,PO,), and
(pH;PO4)o, determined without adding P to the CaCl,
solution, were equally useful and were just as well related to
yields without P as (Y4pCa + pH,P0,).4, but the (pH,PO,),
was more useful than the loganthn of the total P
concentration measured without added P i all th.e sets of
expenments Yields without P can be estimated from
phosphate potentials Siice neither phosphate potential nor
NIJAQ predicted response consistently, such measurements will
probably be useful only when other factors imiting yield are
identified (CA 71 60227¢)

38 Anderson, G D 1970 Fertility Studies on a Sandy Loam
i Senvarid Tanzama I Effects of Nitrogen, Phosphorus, and
Potassium Fertilizers on Yields oy Maize and Soil Nutrient
Status Exp Agr 6(1)112 (Eng) (Min Agr Co-Op,
Tanzania)

N and P fertilizers apphied to maize had considerable effects
over a 5 year period, especially when both were given Imitial
apphications of 47 Ib P20s/acrr with annual dressings of 58 Ib
N produced a mean yield mcrecse ot 55% above the control K
gave little response n the fuast 3 years, but thereafter became
more tmportant Ammonium sulfate mitrate at 1,120 Ib causea
reductions in soil pH, Ca, Mg, K, and total and organic P, but
mncreases in exchangeable Mn and soluble P Double
superphosphate at 112 Ib increased the total and organic P and
65 1b K20 reduced organic P Organic C showed a mean loss of
33% over 5 years Recommendations are made regarding
P20s, N, and K on this soil (CA 72 89321n)

39 Robinson,J B D, Semb,G 1968 Advisory Soul or Plant
Analysis and Fertihzer Use I Companson of Soil Analysis
Methods East Afr Agr Forest J 34(1) 11739 (Eng) (East
Afncan Agr Forestry Ree Org , Nairobi)

From a senies of maize fertihzer tnals in Western Tanzania,
124 soil samples, representing 16 soil types, were collected
during a 3year period These were used to compare four
analytical wethods for extractable P, K, Ca, and Mg P
methods evaluated were (/) an ammonium lactate acetic acid
extraction with ammonium molybdate/stannous chlonde color
development, (II) Truog’s weak sulfuric acid extraction with
the above color development procedure, (/I/) mixed
hydrochloric and sulfuric acid extraction with ammonium
vanadate ammenium molybdate used for color development,
and (/V) the mxed acid extraction followed by color
development using an ascorbic acid reagent IV was the least
satisfactory method of measuring extractable P J was vaniable
in the amount of P extracted but had the advantage of
stmultaneous extraction of K, Ca, and Mg The cations were
extracted as in / and /I 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 vanable extractant for Mg while K and Ca were
relatively anaffected by extraction method when soil pH was
in the acid neutral range More sutable analytical methods are
needed for alkahne sols Within the range of soil type and
analytical data encountered, n was possible to convert
analytical values from any method into equivalent values for
any other method (FA 2 732)



40 Robmnson,J B D 1968 Adwisc,y Soil or Plant Analysis
ard Fettihzer Use Il Evaluution of Soil Analysis Methods
with M o ze Yield Data East Afr Agr Forest J 34(1) 14052
(Lng ) (E-st African Agr Forestry Res Org , Nairobi)

Soil samples from 126 {ield experiments testing N, P, and K
fertihzers on mawe (vanety Katumbil) n Western 1anzania,
were analyzed for NV index (two n.ethods), extractable P, K,
and Mg (cach by four methods) N index group values were
related to the average yield of unfertiized marze and to maize
responses to 45 and 90 kg N/ha applied as ammonium su.fate
P group values were related to the average yield response of
maize to 45 and 90 kg P,04/h. applied as single or double
superphosphate The ammonium lactate acetic acid extraction
provided the best differentiation between rcsponsive and
unresponsive soils Although N and P methods did not have a
lugh correlation with yield response, they stilt can be used to
predict profitable use of fertihzer A comparnson between
analytical methods for extractable K and Mg n the soils was
attempted 1n the absence of maize yield response data Some
evidence suggests that there 1s a need to establish cntical
caltbration relationships covering low analysis soils for these
nutnients Some evidence also sup ports the concluston that the
majonity of these soil, contain sahisfactory level. of available K
and Mg and that these nutrients were not limting to maize
yield response when N and P fertilizers were applied (FA
2 733)

41 Robinson,] B D 1969 Adwisory Soul or Plant Analysis
and Fertihzer Use Il Relationships Between Soil pH and
Maize Yield Responses to Nitrogen and Phosphorus East Afr
Agr Forest J 34(4) 43640 (Eng ) (Nairobi, Kenya)

Maize yield responses to two rates of N or P fertihizer and
soil pH values have been examined n Western Tanzania No
reiationship was found for N fertilizer responses Maize yield
responses to P fertiizer decreased as the topsoill pH
approached 70 This should be of use 1 soil P analysis (Biol
Abst 51 132876)

42 Scaife, M A 1968 Maze Fertiizer Experiments in
Western Tanzuwua J Agr Sa 70(2) 209 22 (Eng) (Western
Res Center, Ukinguru, Mwanza, Tanzania)

Results of 132 mawze fertilizer experiments (NP and NPK)
carned out over 3 years 1 Western Tanzamie have been
grouped to give 16 ‘response areas” Responses to N and P were
very large 1n the southwestern half of the rusearch zone, where
rainfll 1s tairly well dsstnibuted On gramitic so Is around Lake
Victora, responses were mainly to N alone In the drer areas,
notably Shinyangi district, responses to both N and P were on
average very small No significant positive responses to K were
found, except for one trial in Karagwe district It was found
thit al' observed responses to N and P could be accounted for
n terms of a4 generalized two fictor Mitscherhich Baule yield
cquition, with constant curvature terms, ¢ and ¢p Using this
equition it 15 possible to define ‘maximum economic
requirements’ of the nutrients N and P for vanous maize and
fertihzer prices and potential yields The difference between
this maximum requirement and the amounts of these nutrients
supplied by the soil (given by the Mitscherhich Buule
parameters by and by,) represents the optimum rate of
fertihzer application, where profit per a_re 1s at a maximum
Empirical equations are presented for estumating b from sotl
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analysis results for areas not adequately covered by these
experiments, but such estimates may not always be accurate
(FA 1 1080)

43 Scaife, M A 1969 A Simple Means of Determining Maize
Fertthzer Requurements E Afr Agr Forest J 34(4) 461 63
(Eng) (Western Res Center, Ukiriguru)

Tables are presented by means of which optimal rates of N
and P fertihzers for maize may be estimated from the yelds of
an unfertiized maize crop and soil analysis figures The basis
of the method, developed in Western Tanzania, 1s a two factor
Mitscherlich yield equuion with 5 parameters, 2 of which are
regarded as constant nd 2 are estimated from the empirical
regression which has been found to exist on soil analysis
results The remaining parameter 1s estimated from the yield of
an unfertihzed crop, thus completing the yield equation from
wlhich economic optima may be deduced (Trop Abst
25 1294)

UGANDA

44 Stephens, D 1966 Effects of Heavy Applications of
Tnple Superphosphate on Maize and Cotton i Buganda Clay
Loam Soil East Afr Agr Forest J 31(3) 28390 (Eng)

Each year for 3 years 170 lb P,Os/facre as trple
superphosphate was apphied i various ways designed to
maximize s effects, and 1t was also applied 1n conjunction
with supplementary fertihizers, farmyard manure, or lime The
effects on yields of corn and .otton taken in conjunction with
the results of so1l and leaf analyses indicate that although the
fertihzer P was taken up by the plants, the applied P reduced
rather than increased yields [t 1s concluded that on this
Buganda clay loam soil the prev: s poor responses to apphed
P cannot be improved by applying beavy rates of P (CA
66 64682u)

UNITED ARAB REPUBLIC

45 Amer, F, Salam,M A ,Osman, A Z 1966 Evaluation of
Phosphate Placement for Comn Using 3°P Labeled Phosphorus

T Soil S¢ UAR 6(2)7380 (Eng) (Middle Eastern
Reg c1zl Radioisotope Center, Cairo)

A corn field experiment was conducted on a heavy clay sotl
near Cairo, using different rates of labeled superphosphate to
evaluate bhoadcast, row, and foliar methods of apphcation
Very hittle difference was seen in utihzation of fertilizer P
between broadcast and row applicativas Folar appled P was
constderably higher than soil apphied P early in the season, but
decreased and almost approached values from soil application
later 1n the season Exchangeable P and water soluble P
determunations  showed low~r avadability of fertihizer in
broadcast than in row application due to earher time of
apphication The lower degree of centact between plant roots
and fertilizer 1n the row application compared with broadcast
application was compensated for by the lgher availability of
fertal er P by plants for both methods of application (CA
67 72902b)

46 Amer, F , Elgabaly, M M, Balba, A M 1964 The N, P,



ud K Content of Com in Relation to Fertiizer Application
Alexandria J Agr Res 12(1) 4152 (Eng ) (Unv Alexandriy)

A fertihzer tnal was conducted mn Egypt with the maize
variety Hybnid 51, 1n order to ivestigate the value of plant
analysis in addition to chemical soil tests The application of
nitrogenous fertiizer sigmficantly ncreascd the yeld, the N
content of the grain, and the N and the P contunt of the leaf
A linear relationship was found between yeld and N content
of the leaf, an imcrease of 0 1% N in the leaf corresponding
with a yzeld increase of 1975 hi/ha The responses to P and K
were not significant (Trop Abst 20 758)

47 Xhahl, M A, Amer, F, Elgabaly, M M 1967 A4
Saluty Fertility Interaction Study on Corn and Cotton ’roc
Soil Sct Soc Amer 31(5) 683-86 (Fng) (Dep Souls, Coll
Agr , Univ Alexandna, UAR)

In glasshouse experiments, the dry matier yield increases of
maize 1n response to N on soils with salimty values of 5,7, and
9 mmhos/cm were 79%, 71%, and 67%, respectively, of the
increases on nonsaline soil Salimity had no effect on the
avallabiity of P The reduction in fertihizer response wa-

ASIA AND

AUSTRALIA

49 Anon 1966 Zmec Defictency Corrected mn North-West
Maize Crops Agr Gaz N S Wales 77(10) 62022 (Eng)

Acute Zn deficiency was diagnosed on young, irngated
maize planted on large areas of leveled land in New South
Wales (Australia) The soil, ligh m P, countained ‘arge
quantities of CaCO; close to the surface Consequently, the
pH 1n the upper layers of the soil after leveling was high,
rendening Zn unavailable The symptoms are briefly described
Affected plants contamned 20 ppm Zn as aganst 35 ppm for
normal plants To save the crop, immediate spraying with
679 kg ZnSO,4/ha 1n 440 1 of water was recommended to
cure the disorder One week after application a striking
improvement was obseried 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 Irnigated Hybrid Maize n the Lockyer Valley,
Queensland Qd J Agr Amm Sct 25(4) 199210 (Eng)
(Agr Brch Dw Pl Ind, Queensland Dep Primary Ind,
Kingaroy)

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 1n and plant populations of 12,000 28,000/acre, yields
increased as populations increased up to 24,000 1n one tnal,
and up to 16,000 1n the other In only one of three trials was

attributed to decreased photosynthesis and disturbell inorganic
nutntion (FCA 22 222)

ZAMBIA

48 Ballantyne, A O 1967 Maize Production in Zambia with
Special Reference to Varety and Soil Fertiity Publ Comm
Techn Cooper Africa 98 407 13 (Eng)

The present status of maize prouuction in Zambia 1s
reviewed Yields under rainfed subsistence cultivation methods
average 340 to 670 kg/ha, wiile commercial farmers using
appropnate cultivation techmques regularly obtain 7,800 to
9,000 kg/ha Virtually only wlite dent maize 1s planted The
open pollinated Hickory King and Southern Cross varieties are
grown matnly, but they are rapidly being supersuded by hybnd
vaneties 1n both the commercial and semicommercial sectors
Application of N and S 1s very effective 1n increasing yields,
wlule P and K are not Improved soil management and crop
practices should precede the use of fertthzers i subsistence
agriculture Tne role of shufting cultivation and possibilities for
the introduction of improved crop practices m subsistence
agriculture are discussed (Trop Abst 22 1529)

AUSTRALIA,

there a sigmificant response to row width, in this tnal, yields
from 301n 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 301n 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 sigmficant effect (FCA
22 966)

51 Duncan, O W 1968 Correction of Zinc Defictency in
Maize on the Darling Downs, Queensland Qd J Agr Anim
Sct 24 293 300 (Eng)

ZnS0,, applied as 0 5% 1 5% spray, completely corrected
deficiency symptoms Sprays of Cu, B, Mg, K, and P were
without effect Yield increnses from Zn foliar sprays were
24% 76% over the control (FCA 22 4489)

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

P availability declines when soil pH 1s below 6, K and N
avatlabibty dechine below pH 45 When soil reaction is
corrected, maize can be used as an indicator of nutrient
deficiency

53 Lal, R, Taylor,G S 1970 Drainage and Nutrient Effects
m a Field Lysimeter Study Il Mineral Uptake by Corn Proc
Soil Sci Soc Amer 34(2) 24548 (Eng) (Dep Soil Sci,
Univ Sydney)



The muneral uptake by Zea mays \corn) was studier 1n fleld
lysimeters for the following variables constant water table
(WT) depths, miernuttent flooding, and two levels each of N
and the trace elements Zn and Cu The WT depths of 15 and
30 cm and internuttent fleading duning early growth decreased
the ear leal concentiations of N, P, K, Zn, Cu, and B and
.ncreased the leat concentrations of Al, Fe, Mn, and Mo
Applications ot N, Zn, and Cu increased the concentrations of
N, 2, Zn, Cu, B, Mn, and Fe but decreased that of Kk Minernl
uptake under wet soil conditions was associated with reducing
condittons, inhubited soil nuneralization, and an increase 1n soil
pH (CA 73 24398)

54 Marley, J M T 1969 Maize Fertilizer Investigations on
Red Loam Soils of the Southern Durling Downs, Queensland
Qd J Agr Anm Sca 26(3) 3038 (Eng)

In a seres »f three field trials, marked yiid responses were
obtamed to P, (as superphosphate) applications 1n one season,
and to N (as urea) i the other two seasons Applications of
potash and trace elements were of little signficance (from
authoi’s summary)

55 Van Haenngen, J 1965 Maize Fertilizer Investigations on
the Atherton Tableland, Queensland Qd J Agr Anim Sc
22(4) 48596 (Eng) (Queensland Dep Pnmary Ind,
Brisbane)

Up to 200 Ib N, 400 Ib P,05 and 50 Ih K,Ofacre were
applied to maize hybnd GH128 grown at 12,000 plants/acre
In 1960-63, response to N rariged from 10 to 47 bufacre, 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 P,Os, there wes little resvonse to K (FC/ 20 919)

56 Weir, R G, Noonan, J B, Boyle, J W 1966
Molybdenum Deficiency m Mmze Agr Gaz N S Wales
77(10) 578-82 (Eng ) (Dwv Sc1 Serv, Rydalmere)

Maize crops grown on Mo-deficient soils, which are
common 1n New South Wales, especially 1n coasta! and other
high rainfall arcas, may show patchy growth with yellowing,
leaf scorch, and deat™ of seedlings These symptoms were first
observed 1n the Tarce district 1n the early 1950’s, but their
incidence was trregular 1t 1s now demonstrated that mncidence
of Mo deficiency n crops on deficient soils depends directly
on the the imtial Mo content of the seed crops from seed
containing <0 02 ppm Mo develop severe symptoms, those
from seed containing 002-0 08 ppm show shight to woderate
symptoms, those {rom seed with >0 08 ppm emamn healthy
Deficiency 1s prevented by applymmg up to 1 Ib Na
molybdate/acre to parent (hybnd) seed crops (CA 66 94274c)

57 Werr, R G Hudson, A 1966 Molybdenum Deficiency m
Maize n Relation to Szed Reserves Aust J Exp Agr Amm
Husb 6(20) 35 41 (*ig) (Dep Agr, Ryda'mere)

Responses of maize seedlings to Mo desiciency were very
vanable, and this may be due to variations of the Mo level n
the sceds In pot tnals, Mo deficiency symptoms were
prevented by added Mo Without added Mo, the deficiency
symptoms were produced and the sevenity was related to the
source of the seed Deficiency symptoms were not more severe
with hybrid GH128 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
wrth seeds havng <0 08% Mo, and the sympton.s were very
severe 1If the level was <0 02% Many plants which exhibited
Mo deficienc, symptoms at 21 days growth recovered before
harvesting 4t 65 days, and this was because they were able to
extract Mo from the sorl once they had passed the seedling
stage Mo fertilization o seed crops raised the Mo content of
the seeds, and where seeds contained >008% Mo no
deficiency symptoms were shown by seedlings (CA 65 1333¢)

INDIA

58 Baser,B L, Deo, R 1967 Effect of Superphosphate on
the Uptake of Micronutrients by Sorghum (‘“Jowar”) and
Maize Plants J Indian Soc Soil Sa 15(4) 24549 (Eng)

The eftect of superphosphate applied at various levels on
the uptake of mucronutrients by maize and sorghum plants,
grown on five soils of different regions of Rajasthan State
(India) was investigated in pot culture cxperiments 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
certamn sotls (FA 1 1664)

59 Batra, J N, Sood, V P 1967 Studies of NPK
Fertilization of Mnize in Hill and Plan Areas of the Punjab J
Res Punjab Agr Umiv 4 35359 (Eng) (Punjab Agr Unwv,
Ludhiana)

The tnals were conducted at two sites on loamy sands (pH
697 3) and mvolved no fertihzing or application of 45 180
kg/ha N, 45 9C kg P20s, and 90 kg K, O in all combnations
The maximum economic rate of application of N was 180
kg/ha for hybrnid maize, and 135 kg for the local variety
Responses to P were sigmificant at the hill site, but responses
to K were not significant at either site (FCA 22 4480)

€0 Datta, N P, Vyas,K K 1967 Uptake and Utihzation of
Phosphorus by Mamize from Fohar Sprays Isotop Plant Nutr
Physiol , Proc Symp FAO/IAEA,Vienna,1966, 371 76 (Eng)

A clear distinction between root and non root absorbed
nutrients occurrning simultaneously 1n the plants can be made
by the use of 1sotopes An evaluation was carried out of the
magnitude of the nutritional contnbution of a number of
fohar apphed phosphates labeled with 2P The fertilizers used
were superphosphate, monocalcium phosphate, dicalcium
phosphate, and ammonium phosphate labeled at 012
millicunie/g P20s Spray dose was equwalent to a 5 Ib
P20s/acre apphcation, 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 55, and ammonum phosphate 4 0 Spraying was
done at three stages of growth (24, 39, and 60 days after
germmation) Using 32P tagged matenal, assessments were
made of the efiect of washing fohage before analysss for loss
of P from leaves, and of material sticking to foliage There was
no loes of P fron: leaves from washing to remove unabsorbed
matenials sticking to leaves from spray Percent uptake of
fertiizer P from spray was greater at the carly 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 For spraying, ammonium
phosphate 1s the most efficient fertilizer This shows the
beneficial effect of spray fertilizatton The data on maize
proved that where higher doses of fertilizer through soil
apphication cannot be economucally utihzed, only 5 Ib/acre
dose of spray application at early stages of growth can be more
efficiently utihzed by the plants Thus, economy 1n the use of
phosphatic fertilizers can be made by spraying (FA 1 142)

61 Gangwar, A C 1969 Economic Optima in Fertilizer Use
for Hybrid and Open Pollinated Maize Crop Allahabad ~~rmer
43(3) 155 68 (Eng)

In India, data collected from different research stations for
the period 1961 63 were statistically analyzed to determure
the economucal fertihizer levels for maize The levels ¢f N, P,
and K varied from O to 180, 0 to 90, and O to 90 kg/ha,
respectively Maize responded to N fertihzing, whereas P
response was obtained at two stattons only, there was no
response to K Applyming higher N levels proved to be more
profitaole with hybrid maize than with open pollinated maize
Since hybrid maize has a Ingher yield potential, httle effect of
change 1n price ratio was observed, with open pollinated
maize, however, a rapid change n optimum fertihzer doses,
yield and profit were observed with a small change i price
rato (Trop Abst 25 2338)

62 Gaur, O P, Raput, R K,Garg,K P 1969 Response of
Hybnd Maize (var Ganga 101) to Nitrogen Fertilization on
Sandy Loam Sod at Gwalior Indian J Sa Ind (A)
3(1) 29 33 (Eng) (Dep Agron, Agr Coll , Gwahor, Madhya
Pradesh)

In tnals with maize hybrid Ganga 101, application of 45 or
90 kg N/ha gave yields of 16 34 and 26 27 hkg grain/ha,
respectively, compared with 8 22 hkg on unfertihzed plots,
therc was no further appreciable increase in yield from
increasing the N rate to 135 kg/ha 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 dressings
(23 44 hkg) or 1n a single dressing at sowing (18 69 hkg) (FCA
23 187)

63 Gautam, O P, Ahuja, L R, Mukhopadhyay, D 1964
Response of Hybnd Maize to Micronutnent Elements ]
Indian Sov Soil Se1 12 41121 (Eng) (Indwun Agr 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 determmned There
was no ncrease 1n dry matter when trace nutrients alone were
applied, but increases of 40%-50% were obtained when Zn and
NPK were used The trace nutrnients alone decreased the
number of cobs and increased the number of barren cobs, but
NP K and Zn increased the number of cobs and the number of
grains per cob The grain yield was increased 18% 32% by
apphication of NP K and trace nutrients over the yield with
NPK alone NPK and Zn gave sumlar yield mncreases In
poorly drained soils fertihzation with Zn mncreased the yield
from 05 to 19 3 quintals/ha N PK and Cu, Mo fohar spray,
and B soil application increased N content of the straw by
32 4%, 21 3%, and 23 0% respectively over that with NPK

alone Crude protein content <« the grain was increased 6 6%
with Mo folar spray There was some residual effect from Mg
cpphcation In general, the gieatest benefit was nbtained with
NP K and Zn fertihzation (CA 64 5703e)

64 Goydani, B M, Singh, C 1968 Performance of Hybrid
Maize Under Varying Plant Population with Three Levels of
Mitrc .n and Ther Time of Application Indian J Agion
13(2) 83 7 (Eng) (Agr Coll Indore, Madhya Pradesh)

In tnals 1n 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 plantsfha In 1966, gran yields
increased from 2553 to 3521 hkg/ha as N rates increased
from 100 to 200 kg/ha, 1n 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 1n a single (at sowing) or two spht
dressings (2t sowing and at the knee hugh stage) (FCA
22 2629)

65 Gupta, O P,Ram L 1968 Response of Hybrid Maize to
Micro nutnents in Tarm Soils of Uttar Pradesh Indian J.
Agron 12 34143 (Eng) (Uttar Pradesh Agr Umv, Pant
Nagar)

Additional application of 43 kg/ha MnSO, or 715 kg
ZnSO0, to the soil increased gram yields by 290 and 350 kg/ha,
respectively, over yields on p'ots given only 120 kg N and 60
kg each of P and K, other treatments (that included Cu, B, Mo,
1in addition to NPK) did not significantly increase yields, and
fohar 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 Kangra District of the Punjab
Bull Nat Inst Sci,India 26 63 70 (Eng) (Govt Agr Coll,
Ludhiana)

In the title area trace nutrient defiviencies 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 NP 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 1n acid soils of Kangra district
(CA 66 28001n)

67 Khybn, M L, Chakrabarts, D C, Kulkarni, G A 1969
Response of Maize to Nitrogen and Phosphorus Fertilization in
Bhabar Tract of Eastern Nepal and Residual Response on
Succeeding Tonia Crop J Indian Soc Soil Ser 17(1) 7 10
(Eng) (Soil Conserv Res, Demon , Traiming Center, Dehra
Dun)

Maize was fertiized with (NH,), SO, and superphosphate,
up to 67 2 kg/ha Torna (Brassica campestris) was grown as the
succeeding crop to determinc the residual effects of the
fertihizer Yield increases in maize on N fertilizer plots were
108 12 76 quintals/ha, and were hughly significant 1n 1962
and 1963, but not 1n 1964 There was no yield increase from
superphosphate treatment, and no residual effect on toia
yield (CA 72 20970f)

i

68 Mathur, B N, Singh, U B, Shekhawat, G S 1965
1
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Fertiizer Requirements of Mmize in Sandy Loam Soils 11
Residual Effect of Fertilizeis Appled for Maize on Succeeding
Wheat Indian J Agron 1018386 (Eng) (Dep Agr,
Rajasthan)

Residual responses of 46, 23, and 2 9 kg of wheat gram
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 sigmficant residual response of wheat to 672 or 1344
kg/ha P, 05 applied to maize (SF 30 2811)

69 Moolani, M K, Behl, N K 1968 Investigations on the
Irmgation Requurements of Hybnd Mmize Crop in And Region
of Punjab Ann And Zone 7(1) 105 15 (Eng) (Agron Dep,
Punjab Agr Unwv, Hissar)

In a 3 x 3 factonal tnal with maize hybrid Ganga 101 on
sandy loam soil, treatments were 20, 25, or 40 cm water in 2,
3, or S 1rnigations, 0, 80, or 160 kg N/ha and plant spacings of
9, 12, 0or 151n 1n rows 24 1n apart Precipitation durnng the
period of crop growth was 311 um Under all treatments,
values for consumptive use, ccasonal wate: rcquirements, rate
of water used per day, and 1rrgation efficiency were 45 53 cm,
5772 e¢cm,04305 cm, and 70% 81%, values were highest for
the 5 irngation followed by the 3 and 2 irrnigation treatments
Highest gramn yields, 28 5 hkgfha, were obtained with 5
irngations, followed by 26 hkg/ha with 3 and 24 hkg/ha with
2 irngations Apohcation of 80 kg N/ha gave a yield of 27 2
hkg/ha, with 160 kg N/ha, there was only a4 small 1urther yield
increase Yields tended to be higher where plants were spaced
at 12 than at 9 or 15 m apart (FCA 22 1783)

70 Nawr, K P M, Menon, A G G, George, C M 1966
Studies on Hvbnd Maize (“Zea mays”) I Effect of Spacing
and Fertility Level, on Yield of Deccan Hybnd Macca Agr
Res J Kerala 4 24 30 (Lng ) (Agr Coll, Vellayan)

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/he, high doses of N also increased stover yield
Economuc yields of maize spaced 61 cm between rows and
305 cm between plants were obtained by applying 148 kg N
as (NH4)2S04 over a basal dressing of 3,750 kg dung, 74 kg
P,0s as super, and 37 kg K, 0 as KC1 (SF 30 634)

71 Oomme , P K 1967 Application of Radioactive Tracer
Techmque to Studies of Phosphatic Fertihizer Utiization by
Maize, as Revealed by Field Cxperiments Indian J Agr Sa
37(6) 488 94 (Eng)

A umform dressing of 90 kg P, 05 /ha 1n the form of (partly
labeled) superphosphate was applied in various ways to
subplots of a N K farmyard manure trial with maize conducted
in Uttar Pradesh (India) Placement of the P fertilizer 5 cm
below the seed resulted i the best utilization of fertihzer P
followed by broadcasting before sowing, while placement on
one or both sides of the seed was least effective 1n this respect
However, yields did not reflect these differences Total P
uptake was mcreased by apphcation of N as ammonium

sulfate, not by apphcation of K,S0, or farmyard manure
(FA 1 1659)

72 Pareck,B L, Jain, S V 1936 E,fect of Micro nutnents
on Maize m Alluvial Soil Regior of Rajasthan IndianJ Agron
1129193 (Eng) (Agr Chem Sect, Rajasthan, Durgapur,
Japur)

12

On a sandy loam with low N and medium P and K contents,
maize responded significantly to 10 and 20 Ibfacre ZnSO, and
10 Ib/acre MnSO,, with yield increases of 46, 45, and 42
mds/acre, respectively (1 md = 82 28 Ib) (SF 31 1405)

73 Prasad, R, Gautam, O P, Sinha, M N 1968 Studies on
Nitrogen Enniched Coal as a Nitrogen Carrier for Wheat and
Maize IndianJ Agr Sc1 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 Agricultvral Ree~arch Institute, New
Delln 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
apphed 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 m Relation to Levels of
Mitrogen IndianJ Agron 10 244 52 (Eng)

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

75 Rai, K D 1965 Study of Ram Grown Sorghum and
Maize m the Central Ranlands of the Sudan I Effect of
Date of Sowwmg and Fertiisers on Growth and N and P
Accumulation Indian J Agron 1023543 (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 umit of N accumulated in the aertal parts of the
plants, espeually of maize, decreased when sowing was
delayed Growth of late sown crops was mnlubited by high
soll moisture stre.s 1n late September and after Fertilizers
benefited ran fed sorghum and maize only when soi1l moisture
conditions were favorable (S7F 30 3004)

76 Ram, A, Thakur, R N 1966 Effect of MNitrogen
Fertilization on Growth, Yield and Quality of Mmze (“Zea
mays” Linn ) Indian J Agron 11 31523 (Eng) (Bihar Agr
Coll , Bihar, India)

A review with 84 references (SF 31 1407)

77 Rao, S V,Murthy, K M K 1965 Manural cum-Spacing
Trial on Mmze Andhra Agr J 12(3) 7583 (Eng)
(Hyderabad)

At Kuimnagar a local variety of maize MM 1 was sown
at different spacings and fertihized with N, P, K at
combimnations of 0, 50, and 100 Ib/acre, The interaction
between nutrients was not significant The highest mean yields
from N and P were at 100 Ib/acre At 50 Ib/acre K had no
effect, but at 100 Ib/acre 1t lowered the mean yield The
optimum spacing was 15 x 1 tt (29,040 plan‘sfacre) FCA
19 2090)



78 Rathore, S S, Singh, H G 1967 Response of Maize to
Increasing Levels of N and P at Varying Plant Densities Univ
Udaipur Res Stud 1965,3 2933 (Eng) (Agron Dep, Coll
Agr , Udaipur)

Maize gave sigmficant grain yield response to the
application of 45 90 kg N/ha, and nonsignificant response to
4590 kg P,0s/ha Plant spacings of 23, 30, and 38 cm
between plants in the row had no significant effect on yields
Apphcation of 90 kg Nfha mncreased yields by 155 2% over
unfertilized plots and by 47 5% over plots receving 45 kg
N/ha (FCA 22 2628)

79 Saxena, M C, Gautam, O P 1966 MNitrogen and
Phosphate Fertilization of !lybnd Mamze I Response of
Texas-26 to Nutrogen and Phosphate Fertihzation J Indian
Soc Soil Sci 14(2) 13946 (Eng) (Indian Agr Res Inst,
Delhi)

Application of N as (NH,),S0, gave significant increases in
yield of gram and stover Application of P as superphosphate
gave less striking responses, but increased the yield of gramn
significantly P did not produce sigmificant incre ases in yield of
stover The response to fertihzation was affected by adverse
weather conditions (CA 66 45856n)

80 Saxena, M C, Gautam, O P 1966 Response of Hybnd
Maize to Levels of Nuitrogenous and Phosphatic Fertihization
IndianJ Agr Econ 21(2) 71-8 (Eng)

A 2-factor (N and P) analysis of the grain production of the
hybrnd maize vartety Texas 26, grown under field conditions at
the Indian Agricultural Research Institute, New Deltu, India,
indicated a positive complementary effect of N and P
fertihzation A maximum gran yield was predicted for a
fertihzer combination of 164 kg N and 113 kg P,O,/ha At
prevailing prices, the most profitable level of fertilization was
found to be 110 kg N and 58 kg P,0s/ha capable of
producing a yield of 1,650 kg/ha (Trop Abst 22 445)

81 Sekhon, G S, Kanwar,J S, Garg, A C 1966 Response
of Whea and Maize Crops to Nitrogenous and Phosphatic
Fertilizer Application in Rajpura Tehsi! J Res , Punjab Agr
Univ 3(2) 105 10 (Eng) (Dep Soil Sci, Pumjab, Agr Univ,
Hissar, India)

Wheat and maize were planted on different sites Fertihizer
treatments of 28 and 56 kg J/ha were applied alone and in
combimnation 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 Hulf of the N [as (NH,4),S04] was broadcast at
planting to both types of plants and the other half was
topdresscd later The P,Os applications were applied by
dnlling before sowing Highest maize yields are found with 67
kg N tn combination with 28 kg P,0s The most economical
treatments are 56 kg N plus 28 kg P,Os on wheat and 67 kg N
plus 28 kg P2 Os on maize (CA 67 10801))

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

Soils of “ajpura tehsit of Patiola District (Indian Punjab)
have been classified into 11 sertes Fertilizer experiments
conducted on cultivators’ fields with wheat and maize showed

on an average a farily good response to the application of both
N and P fertihzers Yields of the unfertiized crops in
Maulviwala and Bahera series were considerably higher than
the average area yields, and the responses to fertilizer were also
rather hugh 1n these soils (Trop Abst 24 1477)

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

The response of recommended maize hybnds to N
applications at five levels, ranging from O to 180 kg/ha, was
compared with that of the locally grown varieties i field trials
conducted at eight locations n India, representing four
agroclimatic zones In general, lugh responses were obtained
with both the hybrids and the local varieties, but the response
of the latier at nearly all N levels 1n all four zones was only
70% of that obtained with the hybrids The grain yields of the
hybnds 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 1t 15 concluded that the general application of 90 kg
N/ha as envisaged for the hybnd growing scheme 1s much too
low and should be increased to 125 kg N/ha (FA 1 1177)

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

Response of hybrid maize to dressings of N, P, and K 1n
Indra 1s discussed 1n some detail Attention 1s paid to actual
crop requirements, supplying ability of soils, experimental
results, time of application, and sources of N, P, and K
Appropriate fertiizing with N, P, and K and good agronomic
practices may increase gramn yields from 1 to 8 tons ha
Deficiency of Zn may occasionally be observed, symptoms are
descibed Soil dressings of 540 kg ZnSO4/ha 1n bands at
sowing time may considerably increase gramn yields
Interactions of Zn with P, N, and K are mentioned Economics
of fertihzing are discussed (Trop Abst 25 1291)

85 Shah, V H, Singh, S N 1969 Response of Six Maize
Germ Plasms to Application of Magnestum and Micronutrients
J Indian Soc S~ Sar 17(4) 49399 (Eng) (Coord Mamize
Impr Scheme, Indian Agr Res Inst , New Delh, India)

Six different maize germ plasms were grown in pH 7 88 0
soil Fertilizers were apphed (N 150 or 175, P,04 75, and
K20 50 kg/ha) Micronutrients given were Fe spray (2%),
ZnSO04 at 8, 16, 24 kg/ha, Fe + ZnSOy, at 24 kg/ha, Fe + Zn +
Mg (MgSO4 7H,0, 175 kg/ha), Fe + Zn + Mn (MnSO4 7H;0,
25 kg/ha) The number of barren plants in Zn treated areas
was reduced, the cobs/ha increased by 15%, the weight of
grainfcob increased by 10%, and the grain yield was 6
quintals/ha Application of Zn was espectally 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 108831t)

86 Sharma, K C, Gupta, P C 1968 Lffect of Plant
Population and Rates of Nitrogen on the Performance of
Hybnd Maize Indian J Agron 137682 (Eng) (Uttar
Pradesh Agr Univ , Pantnagar, India)

In a 2 year field experiment hybnd maize was grown at
population levels of 40, 50, 60, anw. 70 thousand plants/ha and
ferilized with 0, 50, 100, 150, and 200 kg/ha N as
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(NH,),S0, Gran yseld increased nonsignificantly with plant
densny up to 60,000 plants/ha In the second season 100
kg/ha N gave sigmificantly higher yields than 50 kg N and the
control Barrenness increased with plant density and decreased
with mcreasing rates of N The total number of ears increased
with plant density and N fertihziig but gramn yield/ear
decreased vith increasing plant density (SF 33 4816)

87 Sharma, K C, Saxena;M C,Modgal,S C, Arora, K N
1968 Response of Ganga Hybnd Mmze 3 to Different Sources
of Nitrogen m Tarai Fert News 13(4) 24 6 (Eng) (Uttar
Pradesh Agr Univ , Pantnagar, India)

Response of Ganga Hybnd Maize 3 to four sources of
morganic N (ammonium sulfate, calcium ammonium nitrate,
ammonium sulfate mtrate, and urea) each at levels of 50, 100,
and 150 kg N/ha was studied on the medium loam soils of
Tarm at the U P Agncultural Umversity Farm, Pantnagar,
duning agnicultural seasons of 1965 and 1966 Yield of gramn
ncreased s'gnificantly as the level of N fertilization increased
Comparative performance of all N sources was more or less the
same 1n 1965, mn 1966 ammonwm eulfate gave the best
performance and urea the poorest The authors suggest that
heavy rains immeduately after fertihzation in 1966 may have
leached urea mto the soil before 1t could be hydrolyzed thus
leading to the lowered response (FA 1 1346)

88 Sharma, R P R, Singh, A 1969 Residual Lffect of
Legumes m Winter Legume Maize Rotation 2 Effect on the
Yield and Quahty of Mmze Indan J Agr Sci 39 54052
(Eng ) (Indian Agr Res Inst , New Delhi)

Berseem (Trifolium alexandrinum), sweet clover (Mellotus
wndica), and peas (Prsum satwum 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, 6283, and 4246 kg
N/ha (SF 33 2378)

89 Singh, A N 1967 Effect of Vanation i Plant Density
and Soil Fertility on Yield of Two Vaneties of Maize Indian J
Agron 1231419 (Eng) (Balwant Rajput Coll Res Sta,
Bichpurt, Agra)

Gramn yields were little affected by different spacings, but
closer spacing gave a sigmficantly lugher yield of stove- per ha
In general, there was an increase 1n cob length, number of
gramns per cob, kernel weight, grain and stover yield per plant
and per ha with increasing N n the form of (NH,),S0, from
0 to 134 5 kg/ha, the optimuin 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 Punjab Agr
Univ 4 5007 (Eng) (Punyab Agr Unv , Hissar)

Maize yields were hughest after fallow and legumes, and
lowest after sorghum, net income on irngated land was in the
order cowpea maize wheat > guaran maize wheat > sorghum
>maize > wheat > fallow n uze > wheat The effects of N
(40120 kg/ha) were most beneficial after nonlegumes
(sorghum, guara) and N requirements were less after fallow and
legumes, residual effects of P,O5 (4080 kg/ha) apphed to
legumes bencfited the succeeding crops on P-deficient sandy
soils (FCA 22 4493)
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91 Smngh, U B (1,2), Shekhawat, G S (1,2), Mathur,B N
(1, 2), Bhatnagar, M P (1) 1965 Fertilizer Requirements of
Maize m Sandy Loam Soils 1 Influence of Nitrogen and
Phosphate Levels on Yield of Mmze 2 Residual Effect of
Fertilizers Applied for Mmze on Succeeding Wheat Indian J
Agron 10(2) 178-82, 18386 (Eng) (Govt Agr Res Sta,
Tabuy1, Aymer, Rajasthan)

In a maizz/wheat rotation, applymng 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 Fertihzer Requirements for Mmze in
Rajasthan Il Contribution and Differential Response of
Growth attnibutes on Yield of Mmze Indian Agr 8(1) 47 54
(kng)

The effect of N and P fertilizers on the components of the
yield of maize separately was nvestigated in a factoral field
trial conducted 1n Rajasthan State (India), doses of up to 200
kg N and of up to 134 kg P,0Os/ha were applied 1n addition to
a basal dressing of K fertilizer Application of N without P
increased the plant beight, the number of leaves, leaf area and
number of ears per plant, the number and weight of grains per
ear, the weight of tue cob, and the kernel weight Application
of P alone reduced the weight of gramn 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 gramns per ear, cob weight, and
kernel weight than did those recewving N alone (Trop Abst
20 2184)

93 Simha, M N 1968 Relative Ability of Maze Plant to
Absorb Phosphorus Placed at Different Soil Zones—Studies
with P°? Indian J Agron 13(4) 23436 (Eng) (Div Agron,
Indian Agr Res Inst , New Delhi)

Two weeks after sowing maize, KN, 32P0O, solutions were
injected 1nto the soil at distances of 10 or 15 cm from the
plants and at depths of 5, 10, or 15 cm Two weeks after
jecting, P absorption by roots was higher 1n the treatment
where KN, 32PQ, was applied 15 cm deep and at a distance of
10 c¢m from the plants than n the other treatments (FCA
23 190)

94 Swamnathan, M S 1967 A Resume of the Data on the
Response of Dwarf Vaneties of Wheat and Hybnds of Maize,
Jowar and Bajra to Nitrogen J Post-Graduate School, Indian
Agr Res Inst 5(1) 169 73 (Eng)

A resume 1s given of the most important data contained 1n
three detaled review articles on the responses of dwarf
vaneties of wheat and hybnds of maize, sorghum, and pearl
mullet to N applications as observed 1n field tnials conducted in
India It 1s concluded that the full yield potential of these
varieties cannot be obtained with the quantities of N fertilizers
available under the envisaged fertihzing program To obtan
maximal benefit from these fertihizers, 1t 1s therefore essential
to allocate them on a pattern based on the response
differences shown to exist between the different agro climatic
zones and varieties, also taking due account of the nfluence of
management factors such as tuming of wrrigation, and spacing
(Trop Abst 23 687)

95 Thakur, R N, Ram, A 1967 Effect of Different Times
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of Nitrogen Application on the Proten Content of Maize
(“Zea mays” Linn ) Sown at Different Spacings Allahabad
Farmer 41(4) 223 25 (Eng)

An expeniment on the influence of the time of appl.cation
of nitrogen on the protein content of maize, sown at different
spacings, was done i Bihar State (India) The N application
treatments (at 90 kg/ha) were full dose at sowing, full dose at
earthing, and spht application The 5 row x plant spacings
ranged from 076 x 076 m to 060 x 030 m The highest
content of protemn in grams was obtained by split application
of N in conjunction with a spacing of 045 x 045 m with a
single plant per hill (Trop Abst 23 910)

96 Thakur, R N, Agarwal, K N, Thakur, K, Choudhry, 8
K, Ram, A 1968 Effect of Hill Spacing and Times of
Nitrogen Application on the Grain Yield of Mmze (“Zea
mays” L ) Under Rain Fed Conditions Indian J Agr Sa
38(1) 90-6 (Eng)

In Bihar (India), the effect of hill spacing and times of N
apphcation were determmned on grain yield of maize under
rain fed conditions Sphit application of N, 1e 44 46 kg/ha N
at sowing + 4446 kg/ha N at earthing up (40 days after
sowing), produced sigmificantly 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:zt 24 299)

97 Verma, M L 1968 Effect of Apphcation of
Micronutrients on Uptake of Major and Mmor Elements by
Maize J Indian Soc Soil Sci 16(4) 35154 (Eng) (B R
Coll , 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 K content of the
grain was unaffected by all treatments, but K content 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 Kurhara, 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 Cultwation of Newly Reclaimed
Volcanic Ash w the Tohoku District of Honshu Island, Japan
Il Influence of Applicatior. of Phosphate and Manure, and
Different Cropping Systems on the Growth of Field Crops
Bull Tohoku Natn Agr Exp Sta 33 71276 (Jap)

Crop yields were low 1n 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 companson with orchard grass resulted 1n
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 succeeding crops, especially
soybean Yields of soybean were determined mainly by
previous manunal practice but those of potatoes and maize
were 1nfluenced most by fertiizer 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 exchangeable bases (SF 30 1009)

99 Miki, K, Mon, T 1968 Nitrogen-Supplying Capacity of
Upland Soils 4 Immobihization of Fertilizer Nitrogen added
with Straw to Soil and Avalabiity of the Immobihzed
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 1n
the presence of 200 or 400 mg straw, was immobilized during
the first week but was rapidly remineralized dunng the third
and subsequent weeks Four successive crops of dent corn
took up 18% 19% of the added fertilizer N following tmmobil
zation and remineralization of the latter Immobilized fertihzer
N occurring 1n the nondistillable organic N fraction amounted
to 72% 73%, while 23%-26% occurred 1n the distillable fraction,
little N occurred 1n the nonhydrolyzable fraction Fertilizer N
passing nto the nondistillable fraction during immobilization
was more easily taken up than N in the other two fractions or
N oniginally present 1n the soil (FCA 22 4361)

100 Nakano, H, Kushibiki, H 1967 Studies on Magnesium
Deficiency Symptom m Com Crop 1 Vanetal Difference of
Magnesium Deficiency Symptom and Effects of Magnesium
Fertilizer on Growth and Yield in Corn Bull Hokkaido
Prefect Agr Exp Sta 151521 (Jap)

In field trals duning 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 growih (height, leaf number,
weight) at various dates, grain yields, and ear and grain
charactenstics Plant growth, ear and gramn charactenstics, and
grain yields were increased by Mg, but these effects did not
comcide with the appearance of Mg deficiency symptoms
(FCA 21 2453)

101 Okubo, T, Kurthara, H 1967 Heavy Apphcation of
Phosphatic Fertiizer on Upland Soils 1 Growth and Yield of
Corn on Different Soils Bull Tohoku Natn Agr Exp Sta
35 117 (Jap) (Tohoku Nat Agr Exp Sta ,Morioka, Japan)

Maize gave higher dry matter and gramn yields on alluvial
and gramtic soils than on volcanic ash soils Low gramn yiclds
on volcanic ash sotls were due to poor early growth, low grain
number per ear and low 1,000 grain weight Heavy
apphications 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 souls
(FCA 21 1681)

102 Sato, T, Sakai, H, Fupwara, K, Oba, Y 1968 Siudies
on the Productivity and Root Growth of Indan Com (Choko
No 227 Vanety) 1 Influence of Nutrition and Ridging J
Jap Soc Grassl Su 14(4) 23440 (Jap ) (Kawatabi Fm Fac
Agr, Tohoku Univ , Narugo, Miyag, Japan)

The effects of fertilizer application and ndging (the lat.er
field trials only) on root growth and productivity of maize was
studied 1n pot and field trals Addition of P increased ledf,
stalk, and root weights of pot grown mdrze, but N and K
produced only neghgible increases In the field, tops of plants
receving additional fertilizer weighed twice as much as those
of the unfertihzed controls In general, pot cultivation
produced heavier roots nd field cultivztion heavier stalks and
leaves Fertilizer vsas 1bsorbed through aerial roots and where
these were cut i fertilized plots, top yields fell by 30% Tops
were heavier i ndged plots, wiile roots wure heavier m
unnidged plots Nonfertihzed plants grown 1n the field varied
in N, P, ind K content, these being hughest n ndged plots but
where plants were fertilized, N, P, and K contents m both
ridged and unndged plots were simular Although large
amounts of fertilizer were absorbed by aerial roots they
contamed little N P, and K when analyzed Weight of whole
plants was Iughly correlated with root weight except
fertihzed, ndged field plots Vigorously growing plants had
more aerial roots than slower growing plants (FCA 23 186)

103 Shimose, N 1968 Physiology of Salt Iyury i Crops
VIIT Salt Tolurance of Com Lucerne, and Itahan Ryegrass
Nippon Dojo Hiryogiku Zusshi 39(12) 55457 (Jap) (Univ
Okayama)

Sand cultures with flowing nutnitive solutions containing
Na;SO; or NaCl at several levils were studied with corn,
lucerne, or Itala rycgriss With regard to salt tolerance,
Itahan ryegrass was very strong, corn was medtum, and lucerne
was weak, espectally i the subi..te plots The salts hindered the
absorption of K, Ca, Mg, or Mn by the plants Italian ryegrass
was not affected as much n 1ts absorption of K, suggesting
why the plant showed such strong tolerance to the salts In
general, the hindrance of the absorption by the plants was
greater 1n sulfate than in chlonde plots (CA 70 105504r)

104 Tdknhashl,T,Yamamoto,T 1969 Com Growth After
Long Continued Croppings With an Initial Heavy Application
of Phosphatic Fertilizers Availabihity of Residual Phosphorus
i a Volcanic Ash Soil Tohoku Nogyo Shikenjo Zenkyu
Hokoku 37 139 56 (Jap)

The residual soil P availability for corn was studied 1 the
Kurniyagrwa volcanic ash soil field, to which a muxture of 4
parts fused phosphate and 1 part superphosphate had been
added 6 yeais ago and ¢ band dressing for crop rotation with a
very shght amount of supcrphosphate The increase of the soil
P potrntial caused by the phosphate muxture lasted for at least
6 yeais, Al type P (NH, T soluble phosphate) was the best
index of soil P potentisl Corn could absorb P from the
Al type P mamnly i 1ts Inter growing stage, but hittle i ats early
growing stage Corn yields were good on soils with a lugher
Al type P content, perhaps because the most Important period
of nutrient absorption by corn was 1n later growing stages The
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effect of the phosphate mixture was closely correlated with
the pooulation denstity of corn, because the P absosption rate
of corn n 1ts later growing stage was depressed with lugh
population densities The Al type P in the soils decreased
gradually after continued cropping and a second application of
the phosphate nuxture was necessary The second application
would be unnecessary, 1f the amount of banded phosphate was
increased gradually after the first phosphate mixture
apphication (CA 72 54316n)

105 Yamamoto, T, Takahashn, T 1967 Heavy Appheation
of Phosphatic Fertilizer on Upland Soils 2 Change of Soil
Conditions and Nutrients Uptake by Corn Bull Tohoku Natn
Agr Exp Sta 35 19 36 (Jap ) (Tohoku Nat Agr Exp Sta,
Morioka, Japan)

Heavy P applications, especially on volcanic ash souls, led to
increased P uptake by maize N uptake increased m the first
year of P application, but subsequently decreased (FCA
21 1682)

LEBANON

106 Fuehnng, H D, Mureh, H F, Ahmad, N » Soltanpour,
P N 1969 Gram Yield of Muze (“Zea mays”) in Relation to
Nutregen,  Phosphorus, Sulfate, Chlonde, Zinc, Boron,
Manganese, and Plant Population Proc Soil Se1 Soc Amer
33(5) 721 24 (Eng ) (American Univ Beirut)

Excellent chmatic conditions for maize production 1n the
Beqa’a Plain of Lebanon led to 4 series of experiments on a
calcareous clay seil typical of much of the Middle East to
determme which factors, in addition to N and P deficiencies,
may become important as grain yields are increased to 12 18
tons/ha or more Applied N was the only variable having an
apprectable first order effect and most of the yield variation
was attnbuted to the various 2 and 3 factor interactions
involved Although the soil was well drained and the quality of
the 1rrigation water good, amounts of apphed Cl and SO,42-
needed to be mintmized due to negative P-Cl, P-S, and NP-§
interactions when N and P were apphed at necessary levels of
about 300 kg/ha Positive interactions of apphed Zn with plant
population and applied P with population along with the
positive. Zn B population and PB population interactions
indicated a requirement for relatively hugh levels of applied P,
Zn, B, and plant population Positive response to apphed Zn
and B occurred up to the 90 180 kg/ha level, indicating the
need for these elements at high yield levels The micronutrent
requirements of maize appear to be espectally cnitical at very
high yield levels (CA 71 111984y)

NEW ZEALAND

107 Widdowson,J P 1966 Zmc Deficiency on the Shallow
Soils of Nwe Il Effects of Zmce Sulfate on the Yield and
Nutrient Composition of Crotalaria and Sweet Comn New
Zealand J Agr Res 9(3) 748 70 (Eng) (Soil Bur ,» Dep Sci
Ind Res, Lower Hutt)

Crotalana (Crotalara anagyroides) and sweet corn (Golden
Cross Bantam) were grown on two calcareous soils n pots
under greenhouse conditions The pots were treated with <40



Ib/Znfacre and <4 8 1b of Fe/acre ac the ferric Na salt of
ethylenediammnebis (o hydroxyphenyl acetic acid) In the
absence of applied Zn, plant growth was restricted on both
soils An application of 20 b of Znfacre in the presence of
added NP K gave maximum yields of sweet corn which were
2 fold those of the controls Zn (5 Ib/acre) resulted 1n a yield
~85% of maximum A similar response to Zn was obtamned
with crotalaria on the more alkaline of the two soils The
concentration of Zn in sweet corn was not imncreased when
each increment of Zn increased plant yield P, X, 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 1s a
mayjor factor hmiting plant growth on these calcareous soils
but 1ts correction can in turn result in Fe and Mn deficiencies
(CA 65 20789f)

PAKISTAN

108 Hussain, K A, Ullah, M , Zaman, M, Ahmad, B 1967
Effect of NPK Femlzzers on the Nutrmve Value of Maize
Plants and Grams West Pak J Agr Res 5(2) 4451 (Eng)
(Ayub Agr Res Inst , Lyallpur)

Data are given on the effects of N, NP, and NPK on the
nutntive value of maize grain NPK increased the crude protein
content to 11 17%, compared with 10 07% 1n gramn from the
unfertilized plots Fertilizers slightly decreased the crude fiber
content, but had httle effect on the contents of mossture, dry
matter, crude fat, and N free extract (FCA 22 203)

109 Khan, D H 1969 Response of Sweet Corn and Rice to
Phosphorus, Zmc and Calcium Carbonate on Acid Glenview
Soil of Califormia Soil Sc1 108 42428 (Eng) (E Pak Agr
Univ , Mymensingh)

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

110 Malik, M Y, Shekh, A A, Shah, W H,
Hateem ul Husnain 1968 Effect of Fertilizer Treatments on
the Chemical Comnposition and Yield of Mamze at Differcnt
Stages of Growth West Pak J Agr Res 6(3) 1049 (Eig)
(Livestock Farms West Pakistan, Lahore)

Maize was grown on randomized 1 acre plots fertilize d with
N from (NH4)2S04 and P from superphosphate, and
compared with maize from unfertilized plots Three groups,
each contaiming 4 plots, received, respectively, 20, 40, or 60 Ib
of Nfacre Within each group, the P application was 0, 30, 40,
or 60 Ib/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 tn 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 simnar 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 Malik,M Y Shah, W H 1968 Effect of Nitrogen and

Phosphorus Fertilizers on the Nutnient Contents and Yield of
Maize Pak J Sci 20(4) 178-81 (Eng)

Corn fodder wa, grown 1n experimental plots treated wnth
N and P fertilizers, alone and tn 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 obtamned with NP combinations
(CA 72 20994s)

PHILIPPINES

112 Aala, F T, Gonzales, T T 1964 The Effects of Green
Manuning and Fertiizers on the Production of Hybnd Corn
Seeds Phiipp J Pl 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 manured with 6 127
tons yellow mungo (Phaselous aureus)facre 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 apphed
fertilizers (FCA 19 832)

113 Gonzales, T T 1962 The Effects of Mungo as Green
Manure and Ammomum Sulfate on the Production of Hybrd
Corn Seed Phulipp J Agr 27(3-4)131-43 (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 Phaseolus
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 tnals, the
average fresh weight yield of green manure turned in was 9
tons/ha Thus mcreased the yield of maize grain by about 50%
as much as the first increment of N (30 kg/ha) The highest
yields (average 613 cavans/ha) were obtamned from green
manure + 60 kg N In the wet season, when rainfall during the
tnal ranged from 102 to 200 cm, the increases mn yield of
maize grain from (a) green manunng and (b) 30 kg N/ha were
about equal Yields were markedly depressed when rainfal'
exceeded 177 cm (1 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 fertiizer trials with maize
conducted 1n Thailand Grain yield was significantly increased
even on newly cleared land, manly by N also by P, but there
was no response to K The yield increases observed varied from
30% to 196% Economic fertihizer treatments usually consisted
of 50 100 kg N and 50 60 kg P,Os/ha Although straw yleld
was increased by application of fertihizers, 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
sigmficantly increased by 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 tl ¢ number of
days to tesselling (Trop Abst 21 1638)

TURKEY

115 Aydeniz, A 1968 Influence of Linung on the Effects of
Zmne in Comn Plants Yearb Fac Agr, Umv Ankara 8 8 35
(Eng) (Fac Agr,Univ Ankarda, Ankara)

Zn mhibrted germination 1n the absence of CaCO, between
2 and 128 ppm Zn CaCOj; ncreased the germination of
plants Plants died at 512 ppm Zn but grew normally when
CaCO3 was supphed, mdicating that CaCO, also helped the
plants to tolerate hugher Zn levele The Zn content of the
plants increased when the application of Zn was increased The
lowest level of Zn 1n plants was 8 40 ppm, the highest 152 30
ppm Increases n the percentage of CaCO; decreased the Zn
content of the plants (CA 72 89365¢)

116 Kacar, B, Fox, R L, Rhoades, H F 1966 Zinc and
Phosphorus Interaction i Corn Production Under Greenhouse
Conditions as Influenced by Prior Cropping and Fertihzation
Yearb Fac Agr,Univ Ankara 6 68-89 (Eng)(Univ Ankara)

A greenhouse study of corn production as influenced by (1)
prior cropping with alfalfa, sugar beets, and corn and (2) imitial
and final application of Zn and P fertilizers revealed that (a)
yields of dry matter are lugher following alfal€a th following
either sugar beets or corn, (b) application of Zn and P
increases yield of alfalfa and sugar beets, (c) yields are quite
low when Zn s apphed mitially without P, (d) mtial P
application alone results 1n larger yields, and (e) the maximum
dry matter yield 1s obtained when Zn 1s applied to the soil
after the mtial P apphication An mmtial application of Zn
alone or in combimation with P s generally detrimental to
yields, whereas the highest yield 1s 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 Sod Phosphorus, A Value Isotopes 1n Plant
Nutntion and Physiology Proc Symp FAO/IAEA, Vienna,
1966, 3546 (Eng ) (Univ Ankara)

Greenhouse experiments were done with maize, millet,

oats, and lucerne, grown n 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 A values
(plant P denived from soil x rate of fertihzing/plant P from
fertilizer) were calculated The amounts of dry weight, total,
and fertihizer P were affected by the rate of application and
were lugher with band placement than with mixed placement
of P Maize produced most dry weight and contained most
total and fertihzer P, millet produced and contained the least
(SF 31 839)

VIETNAM

118 Tran Van Nao and ButHuu Trt 1964 Corn Response to
Fertihzatton in Viet Nam Saigon, Minustry of Rural Affarrs,
Publ No III Bheb 106, 26 pp

On Hung Loc soils, the apphcation of 10 tons of manure
plus norganic fertiizer (40-60 kg N, 60-80 kg P, 05 and 0-40
kg K,O/Ma as urea, ground rock phosphate and KCl
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 defictent and the more soluble forms of
phosphate were effective, especially when manure was apphed
A tentative rate of 308030 with 10 tons of manure 1s
therefore recommended for Guatemala corn

119 Tran Thi1 Nguyet 1966 Results of Fertilizer
Expenments on Corn m 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 Fertilizer Expenments
in 1962 63 Saigon, Mimistry of Rural Affars 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 With
Commercial Fertilizers and Manure [II Fertility Levels, Crop
Yields, and Nutrient Levels m Com, Qats, and Clover Can J
Sonl Se1 44 56-65 (Eng ) (Dep Agr , Nova Scotia)

Changes in adsorbed plus easily acid-soluble P 1n soil were
generally proportional to the amounts of P applied All
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treatments were applied in the corn year and the P content of
fertilizers was reflected 1n 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 mncreased the percent total K n corn and oats but
not in clover However, application rates of manure were
invanably reflected 1n the percentages of total P and K 1n all
crops  With 20 tons of manure, corn, oats, and clover
contained 0 33%, 0 28%, and 027% P and 2 § 1%, 1 92%, and



142% K Application of fertihizers with increasing percentages
of N did not produce sigmificant yield differences in any of the
crops However, use of fertilizers containing increasing
percentages of P or K resulted 1n sigmficantly increased corn
yields All crop yields were significantly higher with 20 tons of
manure than with 1,000 Ib of 4-8-8 fertilizer ‘With thus 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 Nutnent
Composition of Hybnd Corn as Influenced by Fertilization 2
The Phosphorus Percentage Can J Soil Sc1 44(2) 217 22
(Eng ) (Res Sta , Harrow, Ontario)

In field trals in 1957 60, percent P content of ear shoot
leaves of hybrid matze cv Pioneer 349 was mnfluenced (with
mteractions) 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 1n 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 cnitical 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 Sc1 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 Hunsigt, G, Ketcheson, J W 1969 Effect of Soil
Temperature on Phosphorus Fertilizer Reaction in Sol and
Subsequent Availability to Plants Agron J 61(3) 481-83
(Eng ) (Univ Guelph, Guelph, Ontario)

The effect of soil temperature and P fertilizer reaction 1n
soil on P uptake by corn was studied 1n a growth chamber for
3 weeks In the first week, medium temperature (24°) and
high temperature (32°) increased the number of lateral roots
as compared to low temperature (16°) Increased reaction
under the nfluence of higher temperature did not limit the P
uptake (CA 71 12145¢)

125 Ketcheson,J W 1968 Effect of Controlled Awr and Soil
Temperature and Starter Fertilizer on Growth and Nutrient
Composition of Corn (“Zea mays” L ) Proc Soil Sa1 Soc
Amer 32(4) 53134 (Eng) (Dep Soil Sci, Umv Guelph,
Ontario)

In glasshouse exgenments, maize plants were grown at air
temperatures of 26° C at noon, changing gradually to 16° at
midmght (HTA), or 21° at noon to 12° at ridnmight (LTA)
Soil temperatures were 21° (HTg) and 17° (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 HTg than LTs Leaf area and grain
yield were decreased by increase in air temperature, and

mncreased 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
fertihzer 1n terms of gramn yields were significant The highest
grain yield came from the LTA/HTg treatment Fertilizer
increased yields in all treatments except HTA/HTg Lowest
yield and greatest response to fertiizer occurred in HTA/LTg
(FCA 22 1019)

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

The addition of (NH4)2S04 to a labeled P pellet did not
significantly influence the P absorption but the addition of
KNO3s reduced the P absorption below that of the P-only
treatment The lateral roots tn the KNO; treated area did not
develop beyond root stubs and there was some tendency for
the roots to be excluded from the (NH4),S0, treated area
The relative 1bsorption of P from the pellet contaning
(NH4)2S04 was greater than that from the Ponly peilet
NH4CI had a similar but less pronounced nfluence whereas
KNOj; decreased the P absorption Growth of the roots in the
presence of higher N content was 1n all cases less than that
with the lower N content The addition of NH,NO, 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 NH4,NO, Application of (NH,),S0, ncieased the degree
of branching of the fertilized root Autoradiographs indicated
a high concentration of labeled P in the roots of the P only
and KNO; + P treated plants but no such accumulation was
apparent n the (NH;),S04 + P or NH,ClI + 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 NH,* was the source
of N (CA 65 4593d)

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

Apphcation of 150 Ib/acre KCl decreased natural root
necrosis, but increased stalk rot of stalks inoculated with
Diplodia maydis, pith density (number of hve cells) was
sigmificantly increased Application of NH,4Cl (of 140 Ib/acre)
had similar but smaller effects than treatment with KCI had
(SF 31 1311)

128 Stevenson, C K, Baldwin, C S 1969 Effect of Time
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 Coll, Ridgetown,
Ontario)

Fall plowdown, spring preplant, and sidedress applications
of N were compared 1n field experiments on Brookston clay,
Brookston clay loam, and Haldimand silt loam soils NH,NQ,,
urea, and anhydrous NH, were compared at 56, 112, 158, and
224 kg N/ha Spring application (preplant or sidedress)
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produced higher grain yields than fall application 1n all
expenments regardless of the rate of N applied Preplanting
the N was as effective 1n increasing grain yield as the sidedress
method Yield results with fall applied N were poorer on the
clay soil than the loam soils Spring apphcation of N gase 370
to 2,610 kgfha hugher yield of corn gran than fall apphcation
on clay soils, ind 200 1,160 kg/ha higher yield of corn grain
on the loam solls No rate of N applied n the fall was found
that would give the same yield as the optimum rate appled 1n
the spring The three N materials gave similar results whether
applied 1n the fall or in the spring The N content of the grain
varted with the time and method of application of N Grain
from plots that rcceived N i the fall was markedly lower in
percent N than gramn from plots that received N 1n the spring
(CA 71 121402)

129 Zandstra, H G, MacKenzte, A F 1968 Potassium
exchange Equihbria and Yield Responses of QOats, Barley, and
Corn on Selected Quebec Sous Proc Soil Sci Soc Amer
32(1) 769 (Eng)(McGill Univ , Montreal, Canada)

K Ca + Mg activity ratios were used to calculate availability
indexes on eight Quebec soils These were compared to
available K measurements and related to yield responses of
oats (Avena sativa), barley (Hordeum vulgare), and corn (Zea
mays) to K fertilizers 1n field experiments Crop growth did
not change the potential bufferning capacities (PBCK) of two
selected soils, which ndicated that the quantity intensity
relation regulated the release of K although the activity ratio
was greatly reduced The K potental was obtained by
multiplying the total amount of exchangeable K (—2K®) with
the potential buffeiing capacity to plice soils on a comparative
basis The K potential fully defined the quantity intensity
relatton and correlated more closely to crop responses than the
actiity ratio measurement, the PBCK, or the available K
determination (CA 68 94945r)

COSTA RICA

130 Diez Altares, C , Bornemusza, E 1967 The Localization
of Zinc 65 in Germnating Corn Tissues Pl Soil 26(1) 17588
(Eng) (Inter Amer Inst Agr Sci, Turnalba)

Maize was supplied with 50 uc ©5Zn 45 days after
germination and 1ts distribution 1n plant tissues examined after
25 days further growth Most of the $5Zn was recovered
the soluble ‘protein’ fractions, the highest values corresponded
with the solubility groups for basic proteins, albumins and
golbulins  Prolanunes and glutehins also contaned an
appreciable proportion of 65Zn  Amounts of nondialysable
65Zn were highest in leaves and lowest 1n grams In cell walls,
most $57n wis found 1 the solubility groups corresponding
with protopectins and  hemicelluloses  After  differential
extraction, a strongly bound Zn fraction remained attached to
the cell wall, this could only be extracted by boilingwith 1 §
N KOH (FCA 20 2322)

131 Hardy, F, Bazan, R 1966 The Maize Microplot Method
of Soul Testing Turnalba 16 267 70 (Eng) (Inter Amer Inst
Agr Sci, Turrnalba)

Three levels of N, P, and K fertilizers in factorial
combimnation are apphed to 2 ftsquare plots before the
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planting of maize, which 1s 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 of Increasing Production
of Maize in Algjuela 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, Bressiani, R 1965 Effect of
Fertiization With Minor Elements on the Protemn Value of
Corn and Sorghum. Arch Venez Nutr 15(2) 63-86 (Sp)
(Univ San Carles)

The effects of fertilizers on the yield and nutntional quality
of protein of two vaneties of corn (Zea mays) and one of
sorghum (Sorghur vulgare) were nvestigated over 2 years A
factonal design with random blocks was used n fertilizing
plots with NP 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 mnor elements, minor elements alone, and with
untreated plots as controls The harvested cereals were
estimated for protemn content by chemical analyss, for lysine,
leucine, 1soleucine, 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
fertihzation was without effect on the protein content but
increased the biological quality and the contents of the amino
acids tested (CA 65 7956b)

N HONDURAS

134 Awan, A B 1965 Effect of Application of Potash
Fertihzer on the Yield and Lodging of Mmze Ceiba
11(2) 903 (Eng)

A fertihzer tnial with two maize hybnds was conducted 1n
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 hybnd Diacol
H205 and from 38% to 10% in the hybrid Zamorano H 1,
additional K had no effect cn lodging Yields of Diacol
H 205 were nonsigmficantly increased from 3,941 kg/ha in
plots without K to 4,295 kg/ha 1n plots receiving 40 kg K/ha,
not increased by higher K doses Yields of Zamorano H 1 were
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 Menda, J E 1967 Response n Yield and Protemn
Content m the Gram of Corn to Fertilizer and Lime Central
American Cooperative Program for the Improvement of Food
Crops, 13th Annual Meeting, San Jose, 34 § (Eng)

Little response was noted to hme High levels of P increased
yields, but K 1, not recommended



MEXICO

136 Anon 1969 High Protein Corn Researci in Mexico Agr
Sct Rev,U S Dep Agr 7(2) 19 (Eng)

Studies 1n Mexico showed that the homozygous maize
vanety 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 applicrtion  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 Escobar, R 1969 Importance
of Row Width, Flant Density and Nitrogen Fertilizer on the
Yield and Other Charactenistics of Hybnd Maize H 125 and
H 129 in Chapmgo, Mexico Fourth National Congress of the
Mexican Soil Science Society, Abstracts, No 3 (Eng)

Best results were obtamed 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 Pucbla Project, 1967 68 Progress Report of a
Program to Rapidly Incresse Corn Yields on Small Holdings
Mexico City, 120 pp (Eng)

Field experiments were conducted to deternune optimal
fertilizer rates and plant densities, dates of planting, and time
of applying fertihzers Optimal rates of N varied from 102 to
200 kg/ha, optimal rates of P,0; from 0 to 95 kg/ha, and
optimal plant densities from 42 to 70 thousand plants/ha

139 Laird, R J, Rodnguez G, J H 1965 Application of
Fertihzers to Wet Season Mmze m Areas of Guanaato,
Michoacan and Jahsco States Foll Tecn Inst Nac Invest
Agricolas, Mexico 50 1 71 (Eng)

Results are presented of 47 fertihzer tmals with maize
conducted 1n an area of central Mexico S of Leon, at altitudes
of 1,550 1,870 m The crop was grown without irngation n
the ramny season Sigmficant responses to N were observed 1n
almost all trals, sigmficant responses to P in 19 tmnals,
responses to Zn 1 14 trals Application of 120 kg N plus 40
kg P,0;5 1s recommended for the time being Drought indices
were deternuned according to the criterion of Van Bavel,
percentages of yield reduction per drought day were esimated
at 0% for the first 33 days, 1 75% for the next 32 days, 5 25%
for the next 15 days, 1 33% for the next 30 days, and 0% for
the final 15 days of the crop growth cycle (Trop Abst
21 1237)

140 Laird, R J, Rwmiz, A B, Rodnguez,J H,Cody, F B
1969 Combiming Data from Fertihzer Experiments mto 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» 1c0)

Fertihzer expeniments were carned out with unirngated
corn at 82 locations in the westein part of El Bajto, Mexico,
during the 4 year pertod, 1962 1965 The results obtained 1n
the experiments conducted during 1964 1965 are reported
here The purpose of this study was to produce a general yield

function useful n estimating N fertileey needs of unirrigated
corn for specific producing conditions and to acquire a better
understanding of the problems involved 1 measuring the
productivity factors and 1n calculating a general yield function
Eghteen of the soils were heavy textured, 6 were
medwum textured, and 11 were hght textured Eleven of the
sotls had rooting depths less than 60 cm, 18 from 60 90 cm,
and 6 more than 90 «m Gramn ytelds of unfertihzed 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 fertihization at 7o locations
were combined mnto a general yield function comprsing 23
independent variables These consisted of the linear and
quadratic effecis of applied N, seven productivity factors, two
quadratic effects of productivity factors, and 12 nteractions
among applhied N variables and productivity factors An
agronomiuc approach was followed 1n deniving the general yield
equation The use of the general function in estimating N
recommendations for specific producing conditions 1s
llustrated 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 avatlable soil P as determined by the Peech
method was 0607 Using 6 kg of P;0s/ha as the hnut
between responding and non responding soils, this method
placed the soils of tlus study n the correct category i 77% of
the cases Based on the observed responses to P fertilization
and the magmtude of the N x P interactions, a rule of thumb
was suggested for estimating the recommended rate of P
fertiization This criterion was used together with the general
yield equation for N to calculate general fertiizer
recommenditions for four soil conditions in four areas
recewving differunt amounts of runfall It was pointed out that
these general recommendations may be used when specific
nformation on site variables 1s not availabe However, when
mformation on the productivity factors 1s available for the
field for which a recommendation 1s desired, the general yield
equation and the criterion for estimating P needs offer a more
adequate means of estimating the best fertihzer treatment
(FA 2 1395)

141 Navarro Samano, J 1968 Cultivation and Fertilizing of
Maize Bol Guanos Fertilizantes Mexico 12(55)1 31 (Eng)

The cultivation and fertihzing of maize mm Mexico is
reviewed Attention 1s paid to the choice of hybnds related to
altitudes, planting density, ramnfall and irngation, and time of
maturation Details are provided of the use of furtilizers under
rammfed and irrgated conditions 1n 60 different locations
Methods of fertilizer application are discussed The application
of atrazine, simazine, and linuron at 3 kg/ha (50% a1) and of
2,4 D ester at 4 5 kg/ha (50% a1) 1s recommended to control
weed growth Camprehensive details are provided with respect
to the contror 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 Applcation of
(NH, ), HPO,, FeSO, and MgS0,; to Maize Folage (‘Zea
mays” L) on the Production of Gram Fourth National
Congress of the Mextcan Soil Science Soctety, Abstracts, No
26 (cng)
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(NH,4),HPO, increased yields FeSO, decreased yieids but
accelerated matunity, MgSO, tself had no effect on
production of grain, but tended to diminish the detrimental
effects of FeSO, and to increase benefits denved from

(NH4), HPO,

143 Leal Diaz J, Gonzalez G, S A 1969 Folar
Fertthzation of Maize ( ‘Zea mays” L ) Vanety “Smtetico
Precoz” With Solutions of HyPO,, (NH,),HPO,, and the
Formula 1846 0 Fourth National Congress of the Mexican
Sotl Science Society, Abstracts, No 25 (Eng)

Best yields were obt uned with (NH,4 ), HPO, 1n 4% solution
applied 48, 63, and 77 days after sowing

144 Ortega T, E 1967 Correlation Between Analytical
Methods for Avalable P and the Relative Yields of Maize Bol
Guanos Fertilizantes Mexico 12(53) 14 16,21 7 (Eng)

Fertilizer tnals with maize, conducted 1n Mexico over a
4 year penod and a wide range of different soil~, showed that
the Brays' method (003 N NH4F + 0025 N HCI) gave the
best significant correlition (r = 0 74) between gram yield and
soil Adding 80 kg P/ha to soils with a P content of 0 11 kg/ha
gave an wcrease of 500 2,500 kg maize/ha over the control 1n
83% of the ases this application was economical In contrast,
at levels of 115 20 kg P/ha only 0 300 kg more maize/ha was
obtamed 1 25% of the cases, and above 20 kg P/ha, dressings
of 80 kg P/ha were uncconomical (Trop Abst 25 539)

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

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

146 Rodriguez G, J H, Lawrd, R J 1967 A Prelimmnary
Study on the Possibilities to Fertilize Rainfed Maize i El Bajio
Bol Guanos Fertilizantes Mexico 12(52) 12 16,21 8 (Eng)

A prelinunary series of 25 different field trials with ranfed
hybrid maize (variety H220 or 230) conducted 1n 25 locations
of Mexico at altitudes of 1,580 1,870 m, showed that at =
expected ramnfall of 800900 mm/year a fertihzer response
may be predicted in 80% of the years With 640 700 mm/year,
responses may be expected 1n 55% of the years In all trals
sced was planted in June in deep clay soils at a density of some
40,000 plants/ha Dosages of 0, 40, 80, and 120 kg N/ha
vielded 204 347 441, and 485 ton grainfha, respectively,
except when drought occurred 1n August (Trop Abst
25 538)

147 Rosales Gonzalez, A , Moreno Dahame, R 1965 The
Effect of the Calcium Phosphorus Ratio on the Efficiency of
Different Phosphate Fertihzers Apphed to Maize, on Souls of
the Siwerra Tarasca, Michoacan Proceedings of the Second
Congress of the Mexican Sod Science Society 1 129 33 (Eng)
Best results were obtained with poultry manure
Superphosphate  was more effective than diammonum
phosphate Mg did not increase yields, but the application of
Ca and K with P gave good results
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148 Ruiz B, A, Turren: Fernandez, A , Laird, R J 1969
Rates of Fertihzers and Density of Population Jor Maize in the
Puebla Valley Fourth National Congress of th mexican Soil
Science Society, Abstracts, No 22 (Eng)

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

TRINIDAD

149 Cornforth, I S 1968 The Potential Avatlabihty of
Organic Nitrogen Fractions in Some West Indian Soils Exp
Agr 4(3) 193201 (Eng)

The effect of four crops of maize on the distribution of
organic N n ten West Indian soils given either lime, P, K, Mg
and trace clements or no fertilizers was studied 1n a greenhouse
expenment 1 Trimdad The soils were also analyzed for
available N by incubation and chemical methods Varations in
the redistribution of organic N fractions during the greenhouse
expeniment did not pernut conclusions to be drawn on the
source of N used by maze, although the amount of
hydrolyzable N, particularly hexosarmine, ammno and
hydroxy amino N, in the imtial samples was closely related to
N uptake Part of the chemically stable, non hydrolyzable
organic N was broken down by soil orgamisms during the
experiment, this was increased by iming acid soil (Trop Abst
23 2012)

150 Gibbon, D P 1966 Experiments with Maize
Tnmdad Exp Agr 217378 (Eng) (Unv W Indies, St
Augustine, Trimidad)

When weeds and insect pests were controlled by spraying
and tillage and when irngation maintamned the soil moisture
content at about field capacity, (NH4)2SO4 at 140 Ibjacre N
produced high grain yrelds when the plant population was at
least 20,000/acre (SF 30 633)

151 Wilson, L A ,Weir,C C 1970 Investigations on the Use
of the Method of Systematic Vanations for Determining
Nutnent Requirements of Maize (“Zea mays”) Trop Agr,
Trin 47 93 101 (Eng) (Umiv West Indies, St Augustine)

The method of systematic variation was used to determine
the optimuun ratios between N and P, and between K and Mg
i sand culture experiments with maize Approximate
optimum ratios of 31 for N/P and 11 for K/Mg were
compatible with the highest dry weight yield Relationships
between K/Mg nutrient ratio treatments and relative uptake of
these clements suggested that there may have been reciprocal
antagonism 1n the uptake of these elements (SF 33 4062)

UNITED STATES

152 Adams, F 1969 Response of Corn to Ime m Field
Lxpeniments on Alabama Soils Ala , Agr Exp Sta, Bull
391 18 pp (Eng) (Auburn Univ , Auburn, Ala )

Results of 25 field experiments are reported, the sites being
located throughout the state and representing the major soil
types of the arca Cntical pH values for corn varied for
different soils Corn yiclds were unaffected by himing over a
wide soil pH range Mg deficiency was not evident on soils



where calcitic limestone was compared to dolomitic limestone
as a liming matenal A soil should be limed if its pH is<5 8
(CA 71 903152)

153 Adriano, D C, Murphy, L S 1970 Effects of
Ammonium Polyphosphate on Yield and Chenucal
Composition of Irrigated Corn Agron J 62(5) 561-67 (Eng)
(Dep Agron ,Kansas Agr Exp Sta, Manhattan, Kansas)
Irngated corn (Zea mays) grown on Zn-deficient, shghtly
acid Cass finc sandy loam suffered from increasingly severe Zn
deficiency when 40 kg/ha P (80 Ibfacre P, O ) was applhied n a
band to the side and below the seed Zn deficiency was
corrected n the presence of the banded P when Zn was
supplied at the rate of 112 kg Zn/ha as ZnSO, Banded
applications of ammonium polyphosphate (APP) in the
presence of madequate Zn tended to induce more severe Zn
deficiencies than did sumilar applications of monoammonium
phosphate (MAP) When adequate Zn was supplied, the two
forms of P produced comparable plant growth responses and
grain ytelds Yield depressions noted with the use of banded
APP without adequate 7n were assoctated with higher plant P
contents than when the plants were supplied with MAP High
levels of plant P were concomitant with low levels of Zn 1n the
plants Banded applications of P resulted in ligher plant
concentrations of P than did broadcast P applications and
induced more severe Zn deficiencies When Zn was limiting,
grain  yields tended to decrease with increasing P
concentrations in voung plant tissues In the presence of
adequate Zn, concentration of P n young plant tissues was
posttively conielated with grain yields (CA 73 97960f)

154 Agbim, N N 1968 Lffect of Phosphorus and
Magnestum 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 1n a greenhouse expernuent to study
the effects of P and Mg on Zn nutrition of corn A sixth soil,
containing an appreciable amount of Zn but responsive to P
application, was used as the index soil Soil pH (water paste)
was 7377 and organic matter 03%18% Treatments
provided the equivalent of 0 and 150 lbs/acre of P, 0, 10, and
20 Ib/acre of Mg, and O and 10 Ib/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 Apphed Zn reduced Ca, Fe, Mg, and P
concentrations but increased Ca, Mg, and P uptake Apphed
Mg had no effect on Mg concentration but ncreased
concentration of Fe and uptake of Ca, P,and Zn (FA 1 1212)

155 Alesst, J,Power,J F 1967 Dryland Corn Growth and
Water Relations N Dak Fm Res 24(12) 4 7 (Eng) (USDA,
Mandan, North Dakota)

In a 3 yea: field trial, maize was sown at various population
densities and at various soil moisture levels High so1l moisture
levels at sowing resulted 1n high yields of forage and gramn 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 of Moisture, Plant

Population, and Nitrogen on Dryland Corn in the Northern

glair\xs Agron J 57(6) 61112 (Eng) (Montana Agr Exp
ta )

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

157 Allen, S L, Terman,G L 1967 Response of Maize and
Sudangrass to Zmnc m Granular Macronutnents Trans Mecet
Commns 1l & IV Int Soc Soil Sci 1966, 255 66 (Eng)
(Tennessee Valley Authonty, Muscle Shoals, Alabama)

Sorghum sp , DeKalb SX 11, was grown on Zn deficient
Nolichucky sandy clay loam (pH 7 3) and heawily hmed
Hartsells fine s.ndy loam (pH 8 0) Zn was applied as ZnSO,,
or as ZnSO4 incorporated in 6+ 9 mesh granules of NH4NO;
(AN), concentrated superphosphate (CSP), monoammonium
phosphate (MAP), or ammomum polyphosphate (APP) to
yield N Zn or P Zn ratios of 10 1 Zn uptake by four chippings
of forage was Zn alone >ANZn > CSPZn > APPZn =
MAPZn Yield responses declined rapidly after the first
Jipping but relative uptake values did not change appreciably
Zea mays L, Funk’s G 76, responded well to 1ll sources of Zn
applied as fine powders, results were better with AN or CSP
than with MAP or APP In granular form, only ZnSO4 and
AN Zn supplied sufficient Zn to the crop Results indicate that
distnbution of Zn 1n the soil 1s more important than its water
solubihity, reaction products of low solubihty formed in
granules could restnct movement of Zn, reducing s
availability (SF 31 1307)

158 Baker, D E, Bradford, R R, Thomas W 1 1967
Accumulation of Ca, Sr, Mg, P and Zn by Grnotvpes of Corn
(“Zea mays” L) Under Different Soil TFertility [evels
Isotopes in Plant Nutnition and Phystiolopy Proc Symp
FAO/IAEA, Vienna, 1966, 465 77 (Eng) (Pa State Univ)
There was evidence that coucentrations of these and other
clements, as well as 1onic ratios including P/Zn and Mg/Sr and
Ca/Mg, were under partial genetic control (SF 32 1555)

159 Baker,D L ,Jurrell, A E , Marshall, L k, Thomas, W |
1970 Phosphorus Uptake from Soils by Corn Hybrids
Selected for High and I ow Phosphorus Accumulation Agron
J 62(1) 103 6 (Eng) (Pennsylvama Agr Lxp Sta , Unmversity
Park, Pennsylvania)

Field, greenhouse, and laboratory experiments were
conducted over 4 years to relate P accumulations in ear lcaves
of different corn hybrids and other plant responses to addition
of P to suils and root morphology, including the length of the
radicle, diameter of the radicle, and the number o scnunal
roots produced after 4 days in an incubator of high relative
humidity at 28° In addition, experiments were conducted to
deternunc the relation of P accumulc‘ion tn ear leaves and
gram yelds to P concentrations in scedling plints, seedling
growth rate an P uptake from 4 zone 25 cm (10 1n ) below
the so1l surface The concentration of P in seedhing plants can
be used to predict the availabiity of P in the sol The
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concentrations of P accumulated 1n ear leaves by the different
hybrids could not be explaned on the basis of the
P absorption charactenistics of theiv roots, but inherent
differences among hybrids with respect to “cpth of rooting are
suggested (CA 72 78032t)

160 Bandeen,J D 1965 Competitive Fffects of Quackgrass
{“Agropyron Repens”) on Com as Modified by Fertihzation
with Mitrogen Phosphorus, and Potasstum. Univ Microfilms
(Ann Arbor, Michigan), Order No 65-6190, 124 pp, Diss
Abst 25(12) 6868 (Lng)(Univ Wisconsin, Madison)

Quackgrass 1s very competitive, espec ally for N and K,
when grown with corn, because of its abslity to remove large
amounts of these nutnients before nud July, when corn 1s
achieving its maximum growth rate

161 Barber, W D, Thomas, W I, Baker, D E 1967
Inhentance of Relatve Phosphorus Accumulation in Corn
CropScut 7 1047 (Eng)

The Inhertance of P concentration differences, the
medasurement of accumu:ation differences in seedlings, and the
effects of soil P vartations on accumulation differences were
studied Genetically controlled vanations in P accumulation
existed but effects of so1l P were not apparent (SF 30 3654)

162 Bartlett, R J 1965 Importance of CO, i Uptake of Ca
by Plants Recemng Only a Nitrate Source of N Proc Soil Sci
Soc Amer 29(5) 55558 (Eng) (Univ Vermont, Burlington)

A Ca deliviency was induced 1n maize seedlings (Zea mays)
growing with roots n contact with CaCO; 1n suspens on or
limestone gravel and sand This was done by supply mtiate and
by providing acration to prevent CO, accumulation The
probable cause of the Ca deficiency appeared to be the
tendency of the mtrate nutntic 1 to mantain the pH of the
alkaltne medium, thus preventing the CaCO3 solubilization
When CO2 was allowed to build up wn the CaCO3 suspension
or limestone gravel culture, the pt was lowered dunng the
growith, Ca became more soluble, and the Ca deficiency in the
plants recetving nitrate was corrected The substitution of
ammonium for nitrate in CaCO3 suspensions corrected the Ca
deficiency, which resulted in ammonium uptake, lowered pH,
and solubiiized Ca CO2 and ammonium N appeared important
in increasing tne Ca availability (CA 64 8651h)

163 Beer, C E, Shrader, W D, Schwarke, R K 1967
Interrelationshups of Plant Population, Soil Moisture and Soil
Fertility in Deternuning Com Yields on Colo Clay at Ames,
lowa Res Bull 556, lowa Agr Exp Sta, 15 pp (Eng)
(Ames)

In field trals during 6 years, maize at population densities
of 8,000 22,000 plantsfacre, was irrigated at rates to maintain
the available moisture content (AMC) of the soil at levels up to
90% and N was applied at rates up to 120 lb/acre Maximum
yields were obtaned with a4 stand of 18000 22,000
plants/facre, when fertility was not hmiting, and when the
moisture content of the soil n the rooting zone was
mantamed at 60% of AMC durning the whole growing season
On wrngated plots, yields decreased as the amount of irngation
water required to mamtain this level mcreasedd At the
optimum soil moisture content and plant populavion, yields
increased with increase in N up to 120 Ibjacre 7he average
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yield on plots without rigation was 108 bu/acre, ranging
from 33 to 147 bu/acre, whereas on irrigated plots the average
yteld was 131 bu/acre ranging from 109 to 147 bufacre (I'CA
21 2445)

164 Becvers, L , Schrader, L E , Flesher, D , Hageman,R H
1965 Role of Light and Nutrate i the Induction of Nitrate
Reductase in Radish Cotyledons and Maize Seedlings Pl
Phystol 40(4) 691 98 (Eng ) (Unuv lllinoss, Urbana)
Induction of nitrate reductase (I) was dependent on the
presence of mitrate mn the tissue, neither mitrite nor ammonia
would induce Induction of I was roughly proportional to the
concentration of nitrate, and a higher concentration was
required 1n corn than m radish  Although induction of 7
occurred n the dark, light increased it Induction was
temperature dependent, with a maximum of 31° for radish
and 38° for corn Actinomycin D, chloramphenicol, and
puromycin inhubited formation of I (CA 63 8741c)

165 Blair, G J, Miller, M H, Mitchell, W A 1970 Nitrate
and Ammonwn as Sources of Nitrogen for Corn and Thewr
Influence on the Uptake of Other Ions Agron J 62(4) 530 32
(Eng) (Dep Soil Sci, Univ Guelph, Ontario)

No yield d ferences tn tops or roots were observed between
ammonium and nitrate N sources 1n corn grown for 14 or 28
days n constant flow culture solution There was a greater
uptake of N from the nitrate source but approximately 25% of
the total uptake remained as mitrate within the plant Higher
p'ant levels of P and S were measnred mn the ammonium
treatment and higher Ca and Mg in the mitrate treatment,
indiating a predominately cation anton balance effect (CA
73 55094w)

166 Blanchar, R W, Hossner, L R 1968 Jonic Balance and
Corn Growth n a Port Byron Sl Agron J 60 6025 (Eng)
(Int Miner Chem Corpn , Liberiyville, Illinoss)

Zea mays was grown on soil treated with either NH, ¥ N or
NO; N and vanous rates of CaCl, 2H,0 The maize tissue
was analyzed for Ca, Mg, K, N, P, S, Cl, and NO, N
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 1omc strength of
the soil solution Fertilizing with NH, * N increascd the 50,12
content of the plant 1n the absence of CaCl, 2H,0 Plant
Ca content was a hinear function of gZua 1n the soil solution
Plant Mg and K contents were related to the functions pMg0 5
pU and pK pU of the sotl solution, where U 1s the 1onic
strength (FCA 22 3178)

167 Blanchar, R W, Caldwell, A C 1966
Phosphate Ammonium Moisture Relations n Soils I Ion
Concentrations in Leached Fertihzer Zones and Effects on
Plants Proc Soil Sci Soc Amer 30(1) 438 (Eng) (Univ
Minnesota, St Paul)

Radioactive pellets of MCP (monocalcium phosphate
monohydrate), MCP + NH,Cl, and MCP + KC1 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 contaimng
the fertiizer were then leached with 0, 2, 4,and 8 cm of H,0
Corn was grown in these pots for 2 weeks and analyzed for
total und radioactive P Only trace amounts of fertilizer P were



taken up from all nonleached pots When pots were leached
with 2 or more cm of H,0, there was a significant uptake of P
When 4 cm of H,0 was used, P uptake from MCP + NH,Cl
pellets was nearly 3fold that of MCP or MCP + KCI
Measurement of H,O soluble P and other conditions 1n the
fertihzer zone indicated no differences between MCP + NH ,Cl
and MCP + KCl pellets In both cases, plant roots were growing
m solutions of extremely lugh P concentration, root
accumulation was noted above the pellets in the 1,000 to
2,000 ppm P zone and below the pellet in the 500 to
1,000 ppm P zone No increased root density was found in any
portion of the MCP 7one P uptake was thus not due to root
development and the effect of NH,* on P uptake was
probably due to the effect it has on plant functions and not
to changes in the availability of P in the so11 (CA 65 2958¢)

168 Bonds, E , O’Kelley, J C 1969 Effects of Calcium and
Strontium on “Zea mays” Seedling Prunary Root Growth
Amer J Bot 56(3)27174 (Eng) (Umwv Alabama,
Tuscaloosa)

Either Ca or Si 1n a nuneral nutrient medium prevented
toxic effects of other nutrient 10ns on aerated primary roots of
maize, other monovalent or divalent cations substituted for Ca
did not Ca in the complete nutrient solution, or as CaCl,
alone, stimulated the division of apical menstem cells in these
roots, as compared to division in water alone, but Sr did not,
however, the replacement of Ca m the nutrient medium by Sr
resulted 1n the development of additional secondary roots,
probably in part by decreasing the rate of cell division 1n the
apical menstem of the primary root and thereby diminishing
apical dominance (CA 70 114246k)

169 Bradford, R R, Baker, D E, Thomas, W 1 1966
Effect of Soil Treatments on Chemical Llement Accumulation
of Four Corm Hybnds Agron 1 58(6) 61417 (Eng)
(Pennsylvama Agr Exp Sta , Unwversity Park)

Interactions involving soil treatments and 4 hybnds were
not sigmficant with respect to dry weights of the plants The
greater growth rate of th’ plants grown on soil limed with
dolomutic hmestone was a‘ tributed to the increased availability
of Mg and the retarded growth of plants on the unlimed soil
resulted pnmanly from the presence of toxic concentiations
of Mn The concentration of Ca n each hybnd increased with
increased rate of calcitic hmestone while dolomitic limestone
had a negative effect on the accumulations of Ca by each of
the hybnds The addition of K had a negative effect on the
accumulation of Ca as well as on that of Mg and of St The
relative accumulation of Sr by the 4 hybnds was very similar
to that obtained for Ca There was a significant correlation
between dolonutic lmestone application and Ca and Sr
accumulations Within rates and sources of lime, a positive
relation was observed between the accumulations of Sr and Mg
for all 4 hybrids The Mg 1on from dolomitic limestone was as
effective as the Ca ion from calcitic mestone n reducing Sr
accumulation by these corn hybnds At the high rate of K,
additions of both calcitic and dolomutic limestone caused an
increase 1n the accumulation of K by each of the hybnds
which responded equally to applied K (CA 66 10257r)

170 Broadbent, F E, Nakastuma, T 1968 Plant Uptake and
Residual Value of Six Tagged Nitrogen Fertilizers Proc Soil

Sct Soc Amer 32(3) 38892 (Eng) (Dep Soiuls Pl Nutr,
Univ Calfornia, Dawvis)

In pot tnals, three fertilizers contaming ammonium !SN,
two containing mitrate *N and urea contaming SN were
applied to taree soils, and plant uptake <¢ surface apphed N
was measured by growing four cres (two of Sudan grass, one
each of tomato and maize) in 314 days Uptake of fertilizer N
in plant tops varted from 35% to 71%, with the nitrate
fertihzers showmg the highest values Residual N in the soil
ranged from 18% to 41% and avalability decreased with
successtve crops (FCA 22 1789)

171 Brown, A L, Hills, F J, Krantz, B A 1968 Lime,
Phosphorus, Potassr m and Manganese Interactions in Sugar
Beets and Sweet Corn Agron J 60(4) 42729 (Eng) (Univ
California, Davis)

Sugar beets (Beta vulgaris) and sweet corn (Zea mays) were
used as test crops ih the greenhouse to study hme, P, K, and
Mn interactions in two dcid sotls from the Sacramento-San
Joaquin Delta area Sweet corn showed growth responses to P
and K applications but CaCO, tended to depress growth
Supplying P or K or both was more nnportant on these two
soils than hming (CA 69 43075v)

172 Brown, A L ,Krantz, B A 1966 Source and Placement
of Zinc and Phosphorus for Corn {“Zea mays"”) Proc Soil Sa
Soc Amer 30(1) 869 (Eng) (Umv Cahiforma, Davis)

The effects ot source and placement of Zn and P were
studied 1n several greenhouse expeniments A Zn and
P-deficient soil was utilized and sweet corn (Golden Cross
Bantam T51) was grown as the test plant In order to mantain
an adequate supply of N, P, and K, each pot receved the
equivalent to 200 1b N, 200 Ib P, and 250 Ib K/2 mullion 1b of
soil Zn sources included reagent grade ZnSO4 7H20, granular
ZnS04, Zn LDTA powder, granular Zn EDTA, Rayplex Zn
powder, granular Rayplex Zn, ZnNH4POs powder, and

"ZnNH4PO4 (616 mesh) Where moderate mixing and

in orporation of Zn fertilizer into the root zone was done,
ZnS04 and organic sources such as Zn EDTA were equivalent
in their effectiveness for the correction of Zn deficliency
However, if the fertilizer was banded under the seed, Zn
EDTA was more effective than inorganic sources A small
amount of muxing appeared to markedly improve the
cffectiveness of Zn, P, or both ferulizers Granulation greatly
decreased the effectiveness of ZnSOs, ZnNH4PO4, and
Rayplex Zn Hence, granulation, spot placcment, or both
greatly reduced the effectiveness of the relatively immobile
mnorganic Zn sources but had no effect on the mobile organic
source, Zn EDTA (CA 65 2956b)

173 Brown, J C 1967 Differential Uptake of Iron and
Calctum by Two Com Genoiypes Soill Su 103(5) 331 38
(Eng) (U S Dep Agr, Beltsville, Maryland)

Fe mefficient [yellow stripe 1 (¥s1/ys1)] and Fe efficient
(Pa 54) corn showed a differential response when grown on
the calcareous Millville soil or the lumed Bladen soil (pH 5 0)
The ysi/ysy mutint developed Fe deficiency symptoms on
both soils, whereas Pa 54 developed no Fe chlorosis on either
soil Both plants developed Fe chlorosis when grown on the
calcarcous Tripp soil The ysi/ys; mutant can be classed with
“acid so1l plants” Fe deficiency was accentuated by PQO43"
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and the two corn genotypes differentially absorbed anu
translocated PO4® from organic PO43 , a factor that miy be
associated with the utihization of Fe The two corn genouypes
showed a differential uptake of Fe from a Cu deficient Blade
soil (pH 50) The addition of Cu to #"ie soil aecreased the
absorption and translocation of Fe much n.ore in Pa 54 than
in the ys1 /ysy corn The factor affected by Cu appered to be
a pomnt of interest that vaned differcntially in the two com
genotypes As Cu decreased the absorption and translocation
of Fe, 1t enhanced the distnibution of Ca into the top leaves,
preveniing the twisted and necrotic areas of the leaf often
assoctated or referred to as a Cudeficiency symptom (CA
67 32042q)

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

Genetic vanants are responsible for a differential uptake of
Fe by ys1 and Pa 54 corn (£ea mays) Different degrees of Fe
stress were developed 1n the plants by supplymng them with
increasing amounts of FeHLDTA Fe stress enhanced Fe
uptake more 1n Pa 54 than mn ys; corn Enhanced Fe uptake
was also associated with the ability of the plant to lower the
pH of the nutrient solution, Pa 54 >ys, Uptake of P was
accentuated more 1n ysy than Pa 54 by adding CaCO;, or by
adding KCI instead of K2S04 as a source of K to the nutnent
solution Phosphate reduced Fe uptake more 1n sy than in Pa
54, and increased the wncidence of chlorosis in ys; (FA
2 1128)

175 Brown, J C, amdler, J E 1970 Further
Charactenization of Iron Uptake mn Two Genotypes of Corn
Proc Soil Sc1 Soc Amer 34(2) 24952 (Eng) (Soil and
Water Conserv Res Div, Agr Res Serv , Beltsville, Maryland)

Two genotypes of Zea mays (corn) homozygous yellow
stripe ysi/ysy (Fe mefficient) and Pa 54 (Fe efficient), were
grown 1n nutrt~1t solution vith two levels of CaCOj; using two
plant populations The nutrient solution and plant population
were varied to evaluate and compare t'w two genotypes
relative to modifications 1a their growth medium favorable to
Fe transport Plant {actors recognized as favoning Fe transport
were ability of roots to lower the pH of their growth medium,
efflux of material by the root that reduces Fes¥ to Fe,*,
increase of citrate 1n root sap, and decrease of P 1n root sap
The Fe-efficent Pa 54 corn was more efficient than the yellow
stripe psy 10 all the above factors and transported more Fe to
leaves than ys; Once the Fe requirement of the plant had
been satisfied, the actity of the factors favoring Fe transport
dintinished 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) 226 (Eng) (Southwest Potash
Corp)

Some 500,000 acres of corn were planted with pop up
fertihzers 1n 1966 Use of pop up instead of row fertihizers can
reduce labor requirements during planting, encourage carlier
cultivation, and promote earher planting Pop up fertihzers
may be either dry or hqud, with hquids beng the easier to
handle at low rates of application Application rates are 10 20
Ib/acre of N + K20 regardless of row width Grade or ratio
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used should be high in P, have a high water solubility and low
salt index, and hiberate little ammonia, although contamning
both ammonia and nitrate N Pop fertilizers should contain all
three primary nutnents, preferably from high analysis salts
(FA1929)

177 Bruce, R R, Sanford, J O,, Myhre, D L 1966 Soil
Water and Nitrogen Influence on Growth and Frutting of a
Cytoplasnuc Male-Sterile Corn Hybnd and Its Fertile
Counterpart Agron } 58(6) 631 34 (Eng) (Mississipp1 Agr
Exp Sta, State College)

Male sterile plants were measurably and consistently shorter
than the fertile plants before metosis, and the maximum
difference n height occurred at or after anthesss, the time
when maximum height was attuned Throughout the
experiment the malestenle strain  sigmficantly and
consistently outyielded the fertile strain The difference 1n ear
production potential of the two stramns was increased by the
higher so1l water tenston (6 bars) regime and insufficient N
The top car length and diameter of plants grown at the low
soil water tenston (0 3 bar) regime were sigmficantly greater
than those of plants grown at the higher soil water tension
regime The second ear diameter of the sterile strain plants
increased almost hnearly with N (90, 180, 270, and 360
Ib/acre) level, whereas that of fertile plants seemed to increase
up to 270 Ib/acre and then decrease (CA 66 10259x)

178 Carter, O G, Lathwell, D J 1967 Effect of Chloride
on Phosphorus Uptake by Corn Roots Agron J 59 25053
(Eng) (New York State Coll Agr,Cornell Unwv , Ithaca)

Seedlings reared in culture solution were transferred at 20
days to a solution of pH 4 containing 1 2 mM KNO,, 08 mM
Ca(NO,;), and 04 mM MgS0,, and 4-day-old excised roots
were provided with 0 2 mM CaSO, solution of pH 4 One hour
absorption periods using concentrations up to 0 1 M XC1 had
no apparent effect on uptake of P32 from 2 260uM KH,PO,
by either matenal (SF 30 4436)

179 Colliver, G W, Welch, L F 1969 Care 1s Needed to
Avord Ammoma Injury to Corn llhnois Res 11(2) 89 (Eng)
(Umv Ilhnoss, Urbana)

Anhydrous ammoma was injected nto field plots of a
Flanagan silt loam at rates of 100, 200, 300, and 400 Ib/acre
of N It was appled at depths of 4,7,and 10 1n and 0,2, 0r 4
weeks tefore planting corn Corn was planted 2 mn deep
dircctly on top of each ammonia injection band Twelve days
after planting, seeds on control plots were fully gernunated
For 100 Ib/acre of N applicd 4 1n deep, the stand was 86%,
for the same amount apolicd 7 in deep, the stand was nearly
100% The 300 1b and 400 Ib 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
shghtly after that Rates of 200 lb/acre and greater applid 4
or even 7 1n deep caused severe stunting of the plant Root
systems also were restricted so that P deficiency symptoms

(purple coloration) appeared, these disappeared after a few
weeks (FA 2 1333)

180 Colliver, G W, Welch, L F 1970 Toxecuty of Preplant
Anhydrous Ammonia to Germination and Early Growth of
Corn I Field Studies Agron J 62(3) 34146 (Eng) (Dep
Agron , Umiv lihinoss, Urbana)



Field experiments were conducted to study the effects of
preplant anhydrous NH; on germination and early growth of
corn (Zea mays) Corn was planted directly over and parailel
to NH; bands applied at different rates, depths, and times
before planting Injurtous effects on corn found with certain
NHj treatments were reduced stand, stunted early growth,
restricted seedling root development, and increased occurrence
of Pdeficiency symptoms These effects were generally most
severe for NH, applhed O cm deep immediately before
planting at 5 cm deep Increasing the time interval to 1 or 2
weeks between apphcation and planting generally reduced che
toxic effects Increasing the depth of application was more
effective in reducing imjury than was increasing the time
interval between apphcation and planting Injury was largely
prevented when apphcation depth was 25 cm, for all times anl
rates of apphcation Injury generally increa.ed as rate of NH,
application increased Soil (NH; + NH, ‘) N concentration
near seeds tn excess of approximately 1,000 ppm resulted in
significant stand reductions (CA 73 44343a)

181 Colliver, G W, Welch, L F 1970 Toxicity of Preplant
Anhydious Ammonma to Gernunation and Early Growth of
Comn II Laboratory Studies Agron J 62(3) 34648 (Eng)
(Dep Agron ,Univ lllinois, Jrbana)

Laboratory experiments were conducted to determine
concentrations of NH; 1n soil which are oxic to gernunation
and early root growth of corn (Zea mays) Inone experiment
seeds were germtnated m soil umiformly mixed with a given
rate of anhydrous NH; and in another experiment roots were
grown nto successive layers of soil containing increasing
amounts of NH, Germmanon and early growth was retarded
when soil (NH; + NH,”) N concentrat on reached 944 ppm
(pH 8 1) and essentially completely 1nl ibited when it reached
1,628 ppm (pH 9 0) Roots grew through 3 cm layers of soil
contaiming 1,172 ppm (NH; + NH4 )N \pH 8 4), but dud not
grow mnto layers containing 1,485 ppm (NH, + NH, )N (pH
8 7) Radicles stunted by NH; were thicker and had more
branching than those of control plants Root tips which
encountered toxic amounts of NH, had a brown, scorched
appearance (CA 73 44344b)

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

In field trals at two sites duning 1961 67, yield response of
maize to N varted sigmficantly with year and with site
Regression analysis was used to determne response surfaces,
maximum and optimum economic treatments and yields
Optimum N treatments varied from 21 4 to 202 | 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 -calculattons (FCA
22 1788)

183 Colyer, D, Kroth, E M 1970 Expected Yields and
Returns for Com Due to Nitrogen and Plant Population
Agron J 62(4) 48790 (Eng)

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

variances have been calculated from predicted yield data based
on regression analysis of N and population experiments for 7
and 8 year pertods 1n Missourt Deta Irom nomrngated and
irngated expeniments are used for comparative purposes The
pattern of expected yields and returns was sinular for the two
sets of data although maximum yields and returns for the
irngated plots were greater and werce obtained at greater input
levels for both N and population However, variance patterns,
which result from different ‘'evels of N use, were quite
disstmilar Vartance generally increased with larger N inputs for
the nonirngated experniment but decreased for the irngated
site. Vanances tended to reach 4 mavimum (nonirnigated) or
numimum (trngated) 4t about the peak of expected yields

184 Cummungs, K R 1967 Plant and Ammal Response to
Nitrogen Fertiization 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 Univ , Lafayette, Indiana)

A 3 year study was conducted with corn using N
fertilization at levels of 0, 100, 200, 400, or 800 Ib/acre
Forage and grain yield tended to increase with level of N, but
the increase was small above 100 Ib/acre due to 3 years of dry
weather Although hugh levels of N fertihization increased the
mtrogenous constituents of plarts, no detrimental effects were
noted 1n ammals fed these forages

185 Dmngus, D D, Keefer, R F 1968 Effect of
Interrelations Among the Elements Zinc, Copper, Manganese,
and Magnesium on the Growth and Composition of Com
(“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 fertilized with N 600 P 800, and K 400 Ib/acre Cu 01,
Zn 020, Mg 0-80, and Mn 0-4 1b/acre were apphed to the soil
Zn  all levels increased corn yields, while intermediate levels
of Mg and Mn caused some reduction 1n vield, and Cu had no
effect Zn prevented accumulation of Mn, especially n the
leaves It also reduced the accumulation of Cu and Mg 1n parts
of the plants Zn deficiency created 4 Mn Zn imbalance A
MnZn ratio of 061 gave lugh yields and growih was
restricted when this ratio was >1 The presence of 4 Ibfacre of
Mn increased the Cu uptake by the plants The metal contents
were determined 1n 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 Essentality of Molybdenum in Corn Hybnds
I Agrochimica 10(1) 39447 (Eng) (Umv Cahfornia,
Berkeley)

The effect of Mo on the ears and seed of corn was studied
Seeds were germinated for 7 days K3PO, was used as bastc
fertthzer A first generation seed with an average of 0 045
Mo/seed and 70% germination abihity was employed No
disorder tvas seen 1n any Mo cultures Abnormalities appeared
mn all plants without Mo 60 days after planting Small white
spots appeared at the large veins Mo deficiency increased the
lengthwise splitting of the modified leaves, and the vertical
growth of the car was stunted Ten days later after the Mo
addition (60 days after planting), a recovery was observed and
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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 1s enough for normal production when the plant 1s
young, but deficiency may occur i the last stage of growth
Plant leaves with acute Mo deficiency had 02 ppm in dry
weight, three times that of stem and double that of roots, 1n a
normal plant the Mo 1s 13 ppm i leaves and four times that of
roots Mo affects the direct and indirect enzymic action of
gibberellins or auxins (CA 64 1491 1e)

187 Dobson, J W, Jr, Wells, K L, Fisher, C D 1970
. Agrononuc Lffectiveness of Ammomum Orthophosphate and
Ammomum Polyphosphate as Measured by Ion Uptake and
Yield of Corn Proc Soil Sci Soc Amer 34(2) 323 26 (Eng)
(Coll Agr Exp Sti,Unmv Georgia, Blairsville)

Ammonwum orthophosphate  (AOP) and ammonium
polyphosphate (APP) were compared as P sources for corn on
an acid bottomland and an upland soil, both of which tested
low 1n available P Determinations were made for dry matter
and 1on gccumulation by comn plants (Zea mays) 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 sigmficant differences determined
were duce to rite of apphed P In a related stuay to deternune
the interaction of P source, 7n, and lime 1ate on dry matter,
1on daccumulation and yield of gramn, 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, Kug, C C, Patterson, R M 1970 Yield
Components and Water Use by Silage Corn with Irrigation,
Plastic Mulch, Nitrogen Fertibzation and Plant Spacing Agron
J 62(4) 54143 (Eng)

Corn was grown on a Lucedale fine sandy loam soil to
determme the effects of irngation, plastic mulch, N rate, row
width, and plant |opulation on yield components and water
use by corn Irngation, plestic mulch, and higher plant
population mcreased the dry matter yields of all plant parts
Closur row width mcreised dry matter yields of stalks and
leaves but shghtly decicased ear yields N rate had little or no
effect on dry matter yiclds of any plant part Stalks comprised
an average of 45% of the totul plt dry weight, ears 36%, and
leaves 19% Plastic mulch decreased average daily water use
rates during the carly part of the growing season but had httle
effect during the latter part of the season Row width, plant
population level, ind N rate had httle or no effect on water
use rates Daly water use rites dunng the season for
unirngated corn averaged 0 29 um for plastic covered plots and
031 um tor uncovered plots Average rates for irngated corn
were 034 cm for plastic covered and 047 cm/day for
uncovered plots

189 Douguerty, C T 1967 Potasstum Nutrition and th-
Distribution of Carbohydratzs n the Immature | ndosperi 1 of
‘Zeu mays” Diss Abstr 27(/) 22078 (Lng) (Purdue Univ ,
Lafayette, Indiani)

An attempt was made to evaluate the role of K nutrntion in
the carbrhydrate metabolism of the endosperm of normal
maize and its contribution to grain yield K content of
immature endosperim vaned only slightly in maize grown ow r
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a range of fertihty levels capable of producing 110 to 160
bu/acre Lower K concentrations were found in the endosperm
of maize yielding 70 to 80 bufacre when grown at lower K
rates Maize grown at lugher K rates contamed more
endosperm K, the lughest found was 0 055 M (FCA 21 143)

190 Engelstad, O P, Moreno, E C 1965 Lffect of P
Concentration and Distribution on P Uptake and Root Growth
of Corn Suil Su 99(4) 227 33 (Eng)

Corn was grown mn nutrient solutions contaming 15, 30,
and 60 ppm P Accumulition ot P per umit weight of roots was
not affected by P concentration The accumulation of P 1n
tops was greater for plants having roots growing 1n the more
concentrated P solutions Yield of corn and P uptake 1n the
greenhouse were not affected by the water solubility of
phosphatcs when their distribution was restnicted to a umiform
volume of soil When the distribution was not restricted n
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 mcreasing the volume of soil contacted by
ferihzer P In a placement expeniment, the higher P
concentration in the vicmity of the band of very water soluble
phosphate markedly stimulated root and top growth when the
phosphate was banded near the sceds (CA 63 6271c)

191 Engelstad, O P, Terman, G L 1966 Fertilizer
Nitrogen Its Role n Deternuning Crop Yield Levels Agron J
58(5) 53639 (Eng) (Div Agr Dev, Tennessec Valley
Authonty, Muscle Shoals, Alabama)

The results of over 100 field experiments with maize and
cotton indicated that the frequency and magmitude of crop
responses to N were generally greater than those to P and K 1n
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 15 also lost from soils by
leaching and volatilization, hittle accumulation occurs 1n humud
areas, applications therefore need to be made largely on the
hasts of current crop needs (FCA 20 1597)

192 Engelstad, O P, Hunt, C M, Terman, G L 1964
Response of Corn to Nitrogen n Oxamide and Ammomum
Nutrate in Greenhouse Lxperniments Agron J 56(6) 579 82
(Eng ) (Tennessec Valley Authonity, 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 sinular for several
sizes of oxamude Similar high recoveries of N by a single corn
crop resulted from nuxed apphication of the fire oxamude,
urea, NHaNOs3, and (NH4)2SO4 Recovery from
surface applied urea and fine oxamide was much lower (CA
66 36878u)

193 Estrada, J, Cummungs, G A 1968 Effects of Lime and
Phosphorus Treatments m Specific Honzons of Acid Soil on
Growth and Chemical Content of Corn Agron ] 60 447 50
(Lng) (N C State Unwv , Raleigh)

In greenhouse experiments, increasing the supply of P 1n
the Ap and A2 honivons of a loamy sand gave significant
Increases In top growth, these increases were greater when P
was applied to the Ay «aihier than to the A, honzon Roots
responded s'mularly but relative increases were smaller with



high levels of P Lime applied in the Az honzon shgatly
increased the weight of tops, and that of roots from the Ap
honizon Increase in P content was obtained from the second
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 Fuehnng, H D 1966 Nutntion of Comn (“Zea mays")
on a Calcareous Soil I Interaction of Zinc and Boron with
Plant Population and 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 vanables resulted n mportant posttive
interactions of plant population with applied Zn and B,
ndicating that himited Zn or B may be part of the reason for
the severe yield decrease resulting from planting corn too
thickly High rates of applhed Zn or B (90180 kg/ha)
depressed grain yield at low plant populations (40,000 53,333
plantsfha) but increased yields at hugh plant populations
(80,000 93,333 plants/ha) The logarithm of the nitrate N
concentration of the midnib 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 gram yield was less distinct The phosphate P
concentration of the midnb 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 vanied from <60 ppm at low plant
population to 120 ppm at high plant population (CA
65 19259f)

195 Gangwar, M S 1967 Aluminum Sorption by Plants as
Influenced by Calcium and Potassum Diss  Abstr
28(5) 1758B 9B (Eng ) (Univ Hawau, Honolulu)

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

196 Ganmiron, R B, Adnano, D C, Paulsen,G M , Murphy,
L S 1969 Effect of Phosphorus Carriers and Zinc Sources on
Phosphorus Zc Interaction m Com Proc Soil Sa Soc
Amer 33(2) 3069 (Eng) (Kansas State Umiv , Manhattan)

Growth of corn (Zea mays) seedlings i solution cultures
responded to temperature > Zn rate > P carner > Zn source
P accumulated 1n roots and shoots of Zn-deficient secdlings at
the higher temperature, but was depleted from roots when
scedlings were supphed with Zn  Nearly simlar Zn
concentrations were usually present n roots and shoots of
stedlings grown at the lower temperature, suggesting that
temperature affected sotl Zn availability more than uptake or
translocation NH,H,PO, was shghtly more favorable for
growth than NH4 polyphosphate, but the latter increased P
uptake more than NH4H,PO, Chelated Zn was a shghtly
more cfficient source than ZnSO, P depressed corn gran
yields when soil Zn leve's were low Applying Zn increased
grain yields only to levels produced without P fertihzation
Concentrations of P 1n the leaves varied inversely with the rate
of Zn fertihzation, but concentrations of Zn were not affected
markedly by the treatments The poly phosphate aird chelated
Zn were only shghtly better sources than NH,H,PO, and
2nS0a, 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) (Umv Ilhnoss, 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 ncrease was greater for
seed placement, at least during the early stages of growth, than
for cither the same quantity of P in mixed or banded
placement The percent P was correlated with yield There was
httle difference in dry matter yield between banded and mixed
P Added P increased the P level in the corn 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 tlis situation was reversed at the
28 day harvest The difference between the relative efficiency
of banded and muxed P 1s greater at low than at lugh
temperatures The percent plant P decreased with age except
for the banded P plants in which 1t 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 Green Manures on Corn Yield and Properties of a
Cecil Soil Agron 1 57(5) 466 69 (Eng) (Dep Agron, Univ
Georgta, Athens)

It 1s concluded that N applied directly to maize 1s much
more cfficiently used by the plant than N applied to rye grown
as a preceding green manure Although N was conserved by the
green manure, its immobthzation, even after 6 years, caused
inadequate release of N for maize production (FCA 19 833)

199 Giordano, P M, Mortvedt, J J 1969 Phosphorus
Avatlability to Corn as Affected by Granulating Manganese
with Ortho and Pyrophosphate Fertilizers Proc Soil Sa1 Soc
Amer 33(3) 460-63 (Eng) (Nat Fert Develop Center,
Tennessee Valley Authonty, Muscle Shoals, Alabama)

The presence of MnSOa at a level of 10% Mn n granular
ammonium polyphosphate (APP) and trlammonium
pyrophosphate (TPP) sigmificantly reduced corn (Zea mays)
forage yields and P uptake relative to treatments where P and
Mn were apphed separately n greenhouse pots A significant
reduction n P uptake resulted when MnSOs was combmed
with NHaH2PO4, but no yield reduction occurred Clienucal
extraction of the fertthsers indicated that the solubilities of
both P and Mn were reduced when MnSO, was granulated
with APP or TPP A compound of very low solubility,
Mn(NHa)2P2 07 2H0, was dentified as the prinapal reaction
product Accordingly, movement of P n soil was restricted to
a greater extent when MnSO, was combined with TPP than
with NHaH2PO, (CA 71 297121)

200 Giordano, P M, Mortvedt, J J, Papendick R 1 1966
Response of Corn (“Zea mays”) to Znc, as Affected by
Placement and Nitrogen Source Proc Soil Sci Sov Amer
30(6) 6770 (Eng) (Dwv Agr Develop, Tennessee Valley
Authority, Muscle Shoals, Alabama)

Dry matter production and uptake of Zn, N, and P by corn

grown n greenhouse pots (using 4 sandy clay loam) were
higher with (NH,4),SO, than with anhydrous NH; or
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CO(NH,),, whether 7nSO, was mixed, spot placed, or not
applied These results are largely cxplained by the lower soil
pH associated with apphcation of (NH,),SO, and hence, the
increased availabihity 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 onutted or spot placed, as compared
with treatment just prior to planting In general, Zn and N
uptake varied directly with yield and inversely w:th P uptake,
except where growth was extremely poor due to severe Zn
deficiency (CA 60 85143))

201 Giordwno, P M, Mortvedt, J J 1969 Response of
Several Corn Hybnds to Level of Water Soluble Zinc mn
Fertilizers Proc Soil Su Soc Amer 33(1) 14548 (Eng)
(Tennessee Valley Authority, Muscle Shoals, Alabama)

Fertilizers varying n level of H, O soluble Zn were prepared
by combining fine ZnO and ZnSG, 1n various proportions and
pressure granulating the powders with asmmonum nitrate
monoanunonium phosphate, or ammontum polyphosphate
Forage yiclds and uptake of Zn by corn (Zea mays L ) grown
on a P and Zn-deficient soil 1n the greenhouse increased with
the level of H,0 soluble Zn mn these macronutrient fertilizers
Additional crop response was slight to fertilizers with levels of
H;0 soluble Zn wn excess of about 50% but tlus vaned,
depending upon the macronutrient carriers However, the
amounts of Zn extracted after cropping from untreated soils
and soils mitually recewving 12 mg of Zn/3 kg of soil in a highly
H20 soluble form were comparable In a second experiment
differential response of several corn hybnds to amount of P
and Zn and level of Zn solubility 1n the fertilizers suggests that
the test variety mught influence the interpretations of the
results from fertibizer evaluation studies No relationship was
found between P/Zn ratios 1n the corn forage and the seed
The P/Zn ratios 1n corn forage were not related to the response
of corn to applied Zn (FA 2 1134)

202 Giordano, P M 1966 Uptake of Molybdenum at Two
pH Levels, as Influenced by Anaerobiosis Plant Soil
25 46770 (Tennessee Valley Authomnty, Muscle Shoals,
Alabama)

The effect of anaerobiosis (N, cempared ‘vith normal
aeration) at pH levels in the nutrient medium »f 35 and 6 5
on Mo uptake by maize and tomato was studied Species
differences appeared to alter the penetration and transport of
Mo High nutrient levels in roots did not necessarily indicate
the nutnient <tatus of shoots, while analysis of shoot tissue
could also be nusleading 1n assessing total Mo renioval under
certan cultural envirorments (SF 30 1249)

203 Giordino, P M, Mortvedt, J J 1966 Zmic Avallability
Jor Corn as Related to Source and Concentration m
Macronutnient  Carmmers  Prec Soil Set Soc  Amer
30(5) 64953 (Lng) (Tennessce Valley Authonty, Muscle
Shouls, Alabama)

Zn0, ZnS04, 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
mays) grown on Nolichucky sandy clay loam (pH 7 3) Each
source was nuxed throughout the soil as finely ground
material, ncorporated into granules of NH;NO, or NH,
polyphosphate by pressure granulation, and into granules of
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concentrated superphosphate during the granulation stage <f
the manufacturing process When nuxed with the soil, ZnQ
and ZnSO,4 were more cffecuve than when incorporated with
a macronutrient carrier Both ZnO and ZnSO, were markedly
supenior to ZnS NH4NO; and NH4 polyphosphate were
comparable carriers when ZnSO, was the source, but
NH4NO; was mferior when 2nO  was pressure granulated
with concentrated superphosphate, NH,;NO;, NH,
polyphosphate, or Nolichucky soil to contain 0 5%, 2 0%, or
80% of Zn Soil granules and concentrated superphosphate
were apphed at 1, 2, and 4 ppm of Zn, while NH,NO, and
NH, polyphosphate were applied at 2 ppm only Forage yiclds
and Zn uptake varied nversely with concentration of Zn 1n all
carrters (CA 66 36928k)

204 Goodsell, S F 1968 Potassium in Mature Kemels of
Normal and Opaque 2 Maize Crop Sci 8(3) 281-82 (Eng)
(P1oneer Hi Bred Corn Co , Johnston, Iowa)

in 63 paired comparisons, among progenies of Zea mays L ,
opaque 2 kernels averaged 41% ligher concentration and 27%
more total K than translucent kernels from selfed or
sib pollinated cars borne on F, plants of inbred X opaque 2
parents Progenies areraging 11 0% protein were 0 37% and
052% 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 ligher for the opaque 2
kernels from 38 samples of 16 inbred X opaque 2 crosses and
25 samples of Hlinois 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, It , Harns,
E D, Jr, Orsenigo, J R, Showalter, R K, Wehlburg, C,
Winchester,J A ,Wolf,E A 1967 Sweet Corn Production on
the Organic and Sandy Soils of South Flonda Bull Fla Agr
Exp Sta 7141213 (Eng) (Everglades Sta, Belle Glade,
Flonda)

Includes a short discussion of soil, moisture, and nutritional
requirements On sandy soils a mimimum of 160 Ib N, 100 1b
P20s, and 120 Ib K, Ofacre 1s required for optimum ytelds of
high-quality ears On organic soils N 1s 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
Fertlizer Placement on P and K Uptake by Corn Proc Soil
Crop Sc1 Soc Fla 25 226 31 (Eng) (Flonda Agr Exp Sta,
Gainesville)

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

207 Hassan, N, Olson, R A 1966 Influence of Applied
Sulfur on Avalability of Soil Nutnents for Corn (“Zea mays")
nutrition Proc Soil Su Soc Amer 30(2) 284-86 (Eng)
(Univ Nebraska, Lincoln)


http:30(2)284.86

Influence of applied S on soil properties and nutrient
uptake was studied on three soils ranging from acid to
calcareous with growth of corn 1n the greenhouse The heaviest
rate of 5,000 ppm S produced toxic effects on the acid and
neutral soils, 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 calcareous
soils, S and Mn nutrition (up to a modest rate of S) on all sotls,
Zn 1n early nutrition on all sois with shght benefit carrying
over to late harvest only on calcareous soil, Fe nutrnition on
calcareous soil, and Cu nutntion untd 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 efficactous than
banding on all soils (CA 65 7955b)

208 Hassan, N A K, Drew,J] V,Knudsen,D,Olson,R A
1970 Influence of Soul Salinity on Production of Dry Matter
and Uptake and Distribution of Nutnents in Barley and Corn
II Com (“Zea mays”) Agron J 62(1) 468 (Eng) (Dep
Agron , Umiv Nebraska, Lincoln)

The production of dry matter and uptake of nutrients by
corn from soil adjusted to different levels of salimty with a
mixture of salts were evaluated and compared with results
obtained with barley (Hordeum vuigare) Soil salinity levels
ranging from electrical conductivity (EC) values of 016
millmhos/cm of the soil solution ot field capacity were
induced following germination of the plants by addition of a
solution containing 1 part Na,SOy,, 1 part MgSO,, and | part
CaCl, Durning the growth pertod of 93 days, increasing soll
saltnity increased sulfate S and Cl in the saturation extract and
lowered soil pH Exchangeable Na, Mg, and Ca increased
markedly, while exchangeable K and available P increased only
shghtly Increasing salimty had lttle or no effect on
actd-extractable Zn, Fe, Cu, and Mn Production of dry matter
by the leaves, stems, and tassels of corn decreased significantly
with increasing salimty In the case of the leaves and stems of
corn, coefficients of correlation indicate sigmficant negative
relations between soil salimty and uptake of P, K, Ca, Cu, Fe,
and Mn, and a positive .elation between soil salimty and
uptake of Na In the case of the corn tassels, sigmficant
negative relations exist between salinity and uptske of Ca, Fe,
and Mn (CA 72 78029x)

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

In tnals 1in 1965, yields of maize cv Pioneer 309B with N
applied at 100, 200, and 400 Ib/acre and chicken htter and
cow manure at 4 tons dry matter/acre ranged from 167 to 176
bufacre compared with 155 bufacre with no N In 1966 the
highest yields were obtained from maize sown 12 in apart i
rows 20 in apart (FCA 21 110)

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)

Application of 225 kg/ha N on a moderate to severely
eroded loam soil increased the dry matter and protein yields of
matze and increased the NO; level in the forage The latter

decreased after ensiling and had no detrimental effect on the
performance of lactating dairy cows (SF 33 4066)

211 Herron, G M 1969 Corn Yields, Nitrogen Content and
Restdual Mineral Nitrogen in Soil as Affected by Irrigation and
Applied Nitrogen Diss Abstr 29(12) 4478B (Eng) (Univ
Nebraska, Lincoln)

In field tnals in Nebraska in 1964 66 studies were made of
the accumulation, movement, and utiization of N 1n maize
grown with optimum production methods and yielding up to
180 bu grainfacre (FCA 23 230)

212 Hough, H, Painter, L 1, Singleton, P, Seamands, W,
Partndge, J , Momne, C, Robbins, G 1966 Sumunary of 1965
Fertihzer Studies in Wyonung Wyo Umv Agr Exp Sta Bull
454 18 pp (Eng)

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

213 Hunter, A S, Rosenau, W A 1966 Effects of Urea,
Buuret, and Ammonia on Gernunation and Early Growth of
Corn (“Zea mays”) Proc Soil Sat Soc Amer 30(1) 7781
(Eng ) (Pennsylvania State Univ , Umiversity Park)

The effects of N fertilizers on the germtnation and early
growth of corn were studied 1n soil sand solution culture, and
closed laboratory systems In field trials, when more than 10%
of 15 Ib ures/acre (38 1n rows) was substituted by biuret N,
seedlings were stunted, injury symptoms occurred, and many
plants died At lower pc.centages of biurct, some plants
survived and outgrew the iyury In sand cultures, bret 1n
urea depressed growth and produced the same injury
symptoms, 1e, 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),50, (250 1,000 ppm) gernunated
and the plants grew normally Soaking in NH4OH prevented
germination of many seeds, but those that germinated
produced normal plants Seeds .oaked n biuret solutions,
except at hugh concentrations, germinated, but many died or
were deformed In closed systems, urea urease, urea soil, or
NH,Cl NaOH mixtures out of contact with seeds, released
suffictent NH3 1n the atmosphere to mhibit germination and
affect seedling growth The same occurred in oils containing
NHs* to the extent of 32% or more of saturation
Substitutton of cyanunic acid for 10% of the urea 1n the field
had no injurious effects Bruret did not reduce grermmdtlon,
but affected later development, NH; or NH4™, however,
reduced germination but had httle cffect on growth (CA
65 2955h)

214 Hutton, C E, Fiskell, J G A 1965 Soil Acidity
Factors Affecting Corn Produrtion in West Flonda Proc Soil
Crop Sa Soc Fla 25 3646 (Eng) (West Fla Exp Sta, Jay)

In a 4 year tnal involving application of 0 3 ans/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 CH;COONH, and the Al
concentration tn the leaf these relationslhips occurred at all
levels of iming and were attnibuted to soil acidity induced by
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fertilizers and to 1on absorption from below the limed soil
Results of another expeniment indicated that acidity factors
lmiting root growth were also responsible for the reduced
efficiency of liming and fertihzing (SF 30 766)

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

Maize seeds were sown n trays of soil 1 or 2 in above
bands of ammonium mitrate, treble superphosphate and
muriate of potash, alone and 1n all combinations at the rate of
30 Ib N, P, and K/acre Contact with fertilizers caused
deformity of pnmary roots and reduced their length by >50%
compared with controls Root length and percentage
deformity (not defined) were nversely 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 cxtensive breahdown of cells and necrosis of the
menstematic region (FCA 20 165)

216 Isensec, A R 1968 "nflucnce of Banded Fertilizers on
the Chemucal Frnvironment Surroundng the Band and Uptake
of Phosohorus by Comn Diss Abstr  9B(1)14 15, University
Microfilms, Ann Arbor, Michigan, Order No 68 7106 (Eng)
(Univ Wisconsin)

In laboratory studies, treatments containing urea,
(NH4);HPO4 or NH4NO; caused most change i pH, which
affected the mtrfication rate of NH, and so controlled the
solutton concentrations of NH,*, NO,",and NO; Combining
super with urea (or urea + KCI) lowered the pH, and gave
markedly lower NO, concentrations than occurred with urea
alone Call4(P0O,), produced the lowest soil and soil solution
pH values mitially, but due to low solubility did not produce
large pH changes with time The solution concentration of Ca
and Mg increased with decreasing pH n treatments containing
urea of (NH,; ), HPO, Most treatments increased the solution
concentrations of Ca, Mg, and K, particularly these contaimng
NH4NO; andfor KClI Displacement from the exchange
complex generally accounted 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
(NH4);HPO, Highest P concentrations were associated with
the (NH,4),HPO, and super treatments Combining KCl with
super or (NH,) PO, and urea with super drastically reduced
P concentrations in the soil solution The uptake of 32P by
maize seedhngs from banded fertilizer decreased markedly
when NHyNO; and/or KCl were combined with super or when
KCl was combined with (NH,),HPO, Combining urea with
super markedly reduced *?P uptake (SF 32 2993)

217 Jackson, T L, Westermann, D T, Moore, D P 1966
Effect of Chlonde and Iume on the Manganese Uptake by
Bush Beans and Sweet Corn Proc Soil Su Soc Amer
30(1) 703 (Eng ) (Oregon Agr Exp Sta, Corvallss)

Soils, naturally aud (pH 4753), low m P and K,
waterlogged from mud fall to nud spning, and containing Mn
concretions, were treated with ime and fertilizer under field
and greenhouse conditions Al plants showed extreme
chlorosis shortly after seedling emergence The Mn content of
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the trfoliate bean leaves was high enough to explain the
toxicity symptoms Without lime, all applications of KCl
resulted n Mn levels >1,000 opm Increasing levels of Cl
increased the level of Mn 1n all cases With added lime and
without added Cl , the Mn was below toxic levels Lime always
reduced the Mn content The application of KCl increased the
Mn in sweet comn, K,S0, and K,CO, had no effect (CA
65 2955g)

218 Jackson, T L ,Hay,J ,Moore,D P 1967 The Effect of
Zn on Yield and Chemical Composttion of Sweet Corn i the
Willamette 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 49 5 9 and Zn
content 1 319 ppm An abnormally high level of Fe occurred
only in plants deficient 1n Zn A reduction n 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 donunant 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 1t when Zn had been apphied The mncrease 1n Fe
assoctated with applymg hme to plots not given Zn, was
accompanied by some ncrease in yield (SF 31 2118)

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

The use of ol to adhere MnO and ZnO to a granular
8 32-16 fertihzer applhed 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 121444)

220 Jones, J B, Jr 1966 Lffects of Boron, Copper, and
Zinc on Leaf Composition and Yields of Com 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 fertihzers on comn plants showed no sigmificant 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 1b/acre)
significantly reduced the corn yields (CA 67 72906f)

221 Jonmes, J B, Jr 1965 Molybdenum Content of Corn
Plants Exhbiting Varymg Degrees of Potasstum Deficiency
Science 148(3666) 94 (Eng) (Ohio Agr Exp Sta, Wooster)

Leaves from corn plants exhibiting symptoms of K
deficiency contan considerable concentrations of Mo
Applications of K fertilizer corrected the deficiency, and a
sigmificant reduction 1n the Mo content of the leaves occurred
(CA 62 16632g)

222 Kamprath, E J 1967 Residual Effect of Large



Applications of Phosphorus on High Phosphorus Fixing Soils
Agron J 59257 (Eng) (North Carolna Agr Exp Sta,
Raleigh)

Large imitial apphications 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,S0, extractant) was
>8 ppm (SF 30 2909)

223 Keeney, D R, Baumgardt, B R, Stangel, P J,
Beestman, G B, Stauffacher, R H 1967 Effect of Soul
Fertility on the Quality of Crops Grown for Silage Part 1 The
Effect of MNitrogen, Phosphorus, and Potassium on the
Nitrogenous Fractions of Com and on the Quality of the
Resultant Corn Stlage Res Rep Agr Exp Sta, Univ Wisc
29 8 pp (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 auids, fiber, and lignin
showed that highest quality silage was obtained using a
balanced fertihzer (FCA 21 726)

224 Keeney, D R, Baumgardt, B R, Stangel, P J,
Beestman, G B, Stauffacher, R H 1967 Effect of Soil
Fertility on the Quahty of Crops Grown for Silage Part 2 The
Effect of Potassium, Varety, and Stage of Matunty on the
Carbohydrate and Nitrogenous Fractions of Com and on the
Quality of the Resultant Com 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 matunty K fertihzing mcreased dry matter
production and fermentable carbohydrate NO; N decreased
with increasing matunty and was greater with than without K
fertilizer Varietal differences in dry matter, carbohydrate, and
protein production existed Maximum silage yields were
obtamned by harvesting at the late dent stage (FCA 21 727)

225 Lal, R 1969 Dramage and Nutnent Effects on Com
Grown mn Lysimeters Diss Abstr 30B 27 (Eng) (Ohwo
State Univ)

The effects of vanous water table depths, mntermittent
flooding and different levels of N and micronutnients (Zn and
Cu) treatments on corn (Zea mays) growth, yield and nutrient
uptake were evaluated for a Mianu silt loam soil contamned n
lystmeters of 20 gal capacity Constant water table depths
were 6 and 121n as compared with no water table The
treatments involving intermittent flooding were comprised of a
48 and 96 hour period of weekly mundation for three
consecutive weeks The N apphcations were made at the rate
of 100 and 300 Ib of N/15,000 plants Zn and Cu were each
applied at the rate of 8 1b/15,000 plants as compared to a
check treatment mnvolving no application of cither Zn or Cu
The concentration of exchangeable Na*, Ca*t and Mgt n
sotll was ncreased by ligh water table level treatments,
whereas the concentration of avalable Zn and P were
decreased All the dramnage and nutrient treatments had a
sigmficant effect on corn grain yield There vas no interaction
involved among the variables 1n regard to their effect on corn
grain yield The yiclds were 1n the order of 67, 83, and 100,

respectively, for 6 1n, 12in, 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 Effect of Nitrogen Fertilization on
Yield and Chemical Composition of Corn and Certamn Grass
Species Diss Abstr 256 6282B (Eng) (Univ Connecticut,
1965)

Yields of silage maize were maximal at 150 350 1b/acre of
N and dechined at rates of 450 550 1b Above 250 Ib/acre of N,
the additional gan n protein concentration was relatively
small and tissuc NO3 approached a level toxic to amumals Fat,
fiber, and N free extractives were not appreciably influenced,
total ash, Ca and P were not sigmficantly affected, K was
increased and Mg was decreased by N fertihizng 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 **Phosphorus Uptake by Curn and Sorghum
Agron J 6167780 (Eng) (U S Dep Agr, Lincoln,
Nebraska)

When maize (Zea mays L vancty “Nebraska 202") and
sorghum (Sorghum bicolor (L) Moench, vanety “Nebraska
505”) plants were 23, 39, and 59 days old, carrer free
H33?P04 was mjected at depths of 15, 30, and 61 cm into the
sol (Sharpsburg silty clay loam) At the 23 day age, most **P
was taken up by roots i the upper 15 cm, when the plants
were 59 days old, sorghum took up more 2P than maize
Maize roots penctrated to 61 cm earhier than sorghum roots
Depth of jection or plant age had httle effect on *?P
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 *°P by a Selected Soil
Aggregate Size Range from Several Lastern and Central
Nebraska Soils as Influenced by Cropping to Corn Diss Abstr
28B(7) 2687 (Eng) (Univ Nebraska)

A procedure has been developed using 32p to determune the
method by which plants obtain P from soil aggregates In
theory, plants may remove 32p from the soil by three
processes mass flow, rootinterception (root contact), and
diffusion About 15 soil aggregates (9 52-4 76 mm diameter)
were embedded at random 1 silica sand n cylindncal quart
containers Corn secds were planted in one half of these
contamners The plants were allowed to grow for 2 weeks after
emergence During the growing penod the plants were watered
with a nutrient solution contaming 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
thuis expeniment lhittle removal of 3p by mass flow was
possible since the aggregates were embudded 1n sand However,
removal of >'P by rootnterception and diffusion was
possible After the growing period the aggregates from cach
container were removed from the sand and were placed n a
flask contaming water >2P was added to the flasks and the
amount of 32P absorbed by the soil at vanous times was
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measured By plotting the amount of 2P uabsorbed by the
groups of aggregates compdared to time, experimental curves
were obtamned to compare with theoretical curves 3'P was
removed from the exterior of aggregates pnmanly by
root interception and from the mternior of aggregates primarily
by diffuston (FA 1 895)

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

In 3 year rotations of maize, wheat and red clover on three
major soil series for pertods of 1013 years, yields were
increased  sigmficantly by P Fused tnicaliium phosphate
compared favorably with concentrated super POg4, but rock P
was greatly infertior During the latter half of the experimental
periods when rates of P (fused tricalcium phosphate) and K
were substituted for some P treatments, 80 Ib/acre P20s gave
little or no increase over 40 Ib/acre for maize but caused
continued responses with wheat On a silt loam of moderate K
status, K had httle effect on yiclds, but on a second silt loam
maize and wheat responded to up to 90 Ibjacre K20 (SF
30 2126)

230 Lunt, O R 1968 Modified Sulphur Coated Granular
Urea for Controlled Nutnient Relc.ce Trans 9th Int Cong
Soil Sc1 3 377-83 (Eng ) (Univ California, Los Angeles)

Field trals were done with urea coated with S and a
plasticizing agent and sealed with soft wax Yields and
N recovery from maize were as good from a single application
of coated fertihzer as from three applications of regular urea m
a sandy loam and a loam soil when trmigation was carefully
controlled to avoid large leaching losses Under conditions of
hugh leaching or single applications of urea, yield and N
recovery from comparable apphcations of coated urea were
supenor (SF 32 1363)

231 Lutrik, M C 1964 Planting Date, Plant Population and
Nutrogen Fertthization of Freld Com in Western Flonda Proc
Soil Crop Sci Soc Fla 24 23137 (Eng) (W Flonda 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 Ib Nfacre at sowing, plus 200 or 400 Ib
NH4NOs/facre as a sidedressing The N treatments were
subdivided mto five plant populations, from 5,000 to 15,000
plantsfacre Tasselling took place during 4 weeks in June July
Optimum sowing dates for lugh yields were later for low than
for high plant populations Sowing on April 15 and May 1 gave
the lowest yields while that on March 15 gave the lughest
yields at all populations above 5,000/acre Ear height, and
hence lodging susceptibility, increased with delayed sowing
(FCA 20 152)

232 Maas, E V, Leggett, J E 1968 Untake of Rubidum 86
and Potassum by [xused Maize Roots Pl Physiol
43(12) 205456 (Eng) (Mimer Nutr Lab, Agr Res Serv,
Beltsville, Maryland)

The use of 3°Rb as a tracer for K and Rb was evaluated in
short term uptake studies with excised maize roots The time
course of uptake for 8°Rb labeled K from 01 meq KCI/I
shuwed that the uptake of 3¢Rb occurred immediately and
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continued as a nearly hinear funciion of time throughout the
4 hour experiment The rate of uptake based on species
actiity of the treatmer* so'ution was ~1 pequivalent/g/hr
Chemtcal analysis, however, showed that the K content of the
tissue, which iitially was 25 pequivalent/g fresh weight, was
less after treatment than before In experiments wherz a
constant amount of *Rb was added to (K + Rb) solutions of
varying concentration ratios, chemical analysis revealed no
appreciable uptake of K and, generally, the K content of the
root tissue decrecased In contrast, uptake of Rb was significant
and was directly proportional to the increasing ambient
concentration of Rb and the corresponding decrease n K
concentration The data clearly showed that 36Rb entry does
not measure net changes in K content for excised maize roots
Similar discrepancies between K and 3SRb uptake were
obtained with excised roots of soybeans and pinto beans (CA
71 827r)

233 Maftoun, M 1965 Effects of Plant Population and Rate
and Placement of Fertilizer on Yield and Nutrient Uptake of
Corn (Maize) on Leon Fme Sand Diss Abstr 26(3) 1256
(Eng ) (Univ Flonda, Gamnesville)

An experiment was conducted to determune the effect of
fertilizer rate and placement pattern and plant population on
the yield and nutnient uptake of two corn hybnds grown on
Leon fine sand with water tables controlled at 18 and 301n
depths The treatments consisted of 12 fertility combinations
using various rates of broadcast and band applied fertilizer
(151015, NP,0;5 K,0), 3 plant populations (19 4, 279,
and 38 7 thousand plantsfacre) and 2 hybnds (DeKalb 805
and Flonida 200) In general, yields of grain, forage and ‘otal
dry matter were nearly the same when broadcast fertilizer was
incorporated to a d~pth of 3 in as when incorporated t. 61n
No yield differences were observed between lou.lized
placement of fertilizer patterns of 25% and 50% (band width
25% and 50% of row width) However, at low rates (100
Ib/acre) broadcasting of fertilizer increased the grain and total
dry matter yields to a greater extent than band applied
fertihzer At higher rates (2,000 Ib/acre), localized placement
of fertihzer proved to be more effective than broadcast in
increastng gran 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 thercafter, 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, Inng stalk hybnd Flonida 200 was
best for forage production Yield maxima (grain and total dry
matter) were predicted m the 2,500 and 3,000 Ib/acre range of
fertilizer application

234 Mumarl, C P, Snuth, F W 1966 Coated Fertilizers II
The Response of Corn to Coated and Uncoated Ammonium
Nitrate Phosphate Fertilizer Phiippine 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 recetving coated
matenals generally had the lughest uptake of N and P The
trend 1n dry matter production was stmilar to N and P uptake
Coated matenal had no apparent advantage over uncoated
fertihzer with respect to grain yields The N content of the soil



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

235 Martens, D C 1968 Plant Availability of Extractable
Boron, Copper, and Zmc as Related to Selected Soil
Properties Soil Sa 106 2328 (Eng) (Vugmia 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 honzons 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 HCl extractable Cu and organic matter and Zn
uptake by 2N MgCl,-extractable Zn B and Cu bound by the
soill organic fraction were predomnant sources of the
water soluble B and HClsoluble Cu respectively (FCA
22 4297)

236 Martens, J W, Ay, D C 1967 Nitrogen and Sugar
Levels of Pith Tissue in Com as Influenced by Plant Age and
by Potassium and Chlonde Ion Fertiization Agron ]
59 332 34 (Eng) (Umv Wisconstn, Madison)

Organic N and sugar levels in the second internode pith
tissue of three maize lines under three fertilizer treatments on
a sitloam soil were determined for a pertod of 9 weeks,
beginning shortly before silking N levels were highest at 11
weeks after planting, or about silking time, and then declined
Total and reducing sugars in the pith tissue mcreased up to
13 15 wecks and then declined Application of 168 kg/ha (150
Ib/acre) K as KCI sigmficantly increased organic N levels in
two of three lines Reducing sugars were sharply decreased by
the KCI treatment Apphcation of 157 kg/ha (140 Ib/acre) Cl
as NH,Cl sigmficantly decreased reducing sugar levels m one
line and, 1n general, had effects sinular to, but smaller than,
KCl treatment (SF 30 4570)

237 Massey,H F,Locffel, E A 1967 Factors in Interstramn
Variation m Zmc Content of Mmze Kernels Agron )
59 21417 (Eng) (Umv Kentucky Agr Exp Sta, Lexington)

In 31 mbred haes varying widely 1n level of kernel Zn, the
germ (plus embryo), pericarp and endosperm contamned
averages of 138, 46, and 99 ppm Zn respectively, actual Zn
content 1n these components varied considerably between
mbreds In the greenhouse Zn concentration of kernels was
not correlated with Zn uptake by plants in Zn deficient or
Zn-fertihzed soils In the field, however, vanagon between
inbred lines 1n kernel Zn was related to general level of Zn n
the plant though tlus 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 Chenucal
Methods of Testing Souls for Phosphorus as Indicative of
Growth and Yield Responses of Corn to Banded Phosphorus
Diss Abstr 25(10) 5479 (Eng) Univ Missvurn, Columbia, 1964 )

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

study Rates of 0, 20, 40, and 80 Ib of P,0Og/acre as
ammonium phosphate were applied to corn as a banced
treatment on these soils All of the soils were tested for P by
the Bray ! and Bray 2 methods, the NaHCO, extractable
method, and the CaCl, equilibration method In nearly all
cases, corn responded to the banded P treatments 1n terms of
accelerated growth The heights of the corn plants tended to
increase with each increment of P Plants which had received
80 Ib of P,05 tended to be the tallest and those that did not
recetve banded P tended to be the shortest during the first few
weeks of growth The results revealed incressed yields as a
consequence of treatment on sotls very well supplied with P
In some stances yields were depressed by the addition of P
Subsequent experiments were carried cut to investigate the
possible reasons for the depressing effect on yields of added P
It was found that a lack of B and Zn nught have been
responstble for this depressing effect (CA 63 4898d)

239 Miller, S F,Boersma,L L 1966 Lconomic Analysis of
Water Nitrogen, and Seeding Rate Relationsiups m Corn
Production on Woodburn Soils Tech Bull Ore Agr Lxp Sta
98 40 pp (Eng)

q Woodburn sols are moderately aud, well dramed
medium textured soils possessing a fragtpan at 30 S0 i below
the surface The cconomie feasibihty of rngating maize n
these sotls s discussed Factonal tnals mvolved no irngition or
irrigation at three different levels (at mossture stresses of 6,
15, and 08 bars at 12 in depth), N application at 60 180
Ibjacre, and stand densities of 15,000 25 000 plants/acre,
calculated optimum mputs were 950136 1 Ibjacre N and
1375 17 64 acre in water (FCA 22 4492)

240 Mortvedt, J J, Giordano, P M 1969 Avarlability to
Corn of Zinc Apphed with Vanous Macronutrient Fertilizers
Soil Sa1 108(3) 18087 (I ng) (Tennessce Valley Authonity,
Muscle Shouls, Alabama)

Glasshouse pot experiments were carried out to measure
the response of maise to Zn applied alone as ZnSO, 2H,0 or
(a) m varous Zn sources combmed with granular
macronutnient  fertilizers, and (b) as granular ZnSO4
band applied with granular macronutrient fertilivers Forage
yields of maize and Zn uptake were Iighest when finely
ground ZnS04 was mixed alone with the soil When apphied in
granular form with macronutnient fertilizers, Zn50, gave
better response with N and K than with P fertihizers The
effectiveness of granular ZnSQ4 was not affected by band
apphcation wath fertilizers (FCA 23 192)

241 Mortvedt, J J 1968 Crop Response to Applied Zinc in
Ammonmated Phosphate Fertilizers 1 Agi T'ood Chem
16(2) 24145 (Eng) (Tennessee Valley Authority, Muscle
Shoals, Alabama)

Various granular ammonated phosphate fertilizers were
compared as carriers contatmng 2% Zn as Zn oxide, Zn sulfate,
or Zn EDTA for corn grown 1n greenhouse pots Forage yiclds
and Zn uptake were very low when the inorganic sources were
incorporated with ammomated fertilizers, but were
satisfactory when Zn EDTA was the source of Zn Crop
response to Zn in these fertihizers increased with a decrease in
Zn concentration 1n 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 fertihizer dunng the manufactuning process
decreased with increasing degree of ammoniation, and was
related to the level of water soluble Zn 1n these fertilizers
These results suggest that the agronomic effectiveness of
morganic Zn sources 1s low when ncorporated with
ammoniated phosphate fertiizers (FA 1 768)

242 Murdoch, C L, Jackobs, J A, Gerdemann,J W 1967
Utilization of Phosphorus Sources of Different Availability by
Mycorrluzal and Non Mycorriuzal Maize Pl Soil
27(3) 329 34 (Eng)

In laboratory experiments conducted n llhnots (USA) with
sorghum, noculation of stenhzed soil with maize roots
infected with a  mycorrhuzal  fungus  (Endogone sp)
considerably increased growth and P uptake between 30 and
60 days after sowing Marze seedlings grown 1n a soil of low P
status did not respond to infection with an f ndogone species
when a readily available P source, such as superphosphate or
mono Ca phosphate, was applied However, when maize was
fertiized with a less readily available P source, such as rock
phospha.e or tni-Ca phosphate, growth (as expressed in dry
matter yield) and P content of infected plants were much
better than those of non mycorrhizal ones (Trop Abst
23 906)

243 Murphy, L S, Webb, B B, Adnano,D C, Ganiron, R
B 1968 Polyphosphates Versus Orthophosphates i the Freld
and the Lab Fert Solutions 12(4) 28 31 (Eng)

Research 1n Kansas has indicated that orthophosphate and
polyphosphate are essentially equal n their ability to supply P
to plants Banded applications of large amounts of
polyphosphate should be attempted only when the Zn supply
of the so1l 1s adequate

244 Nelson, C I, Mortensen, M A, Early, R E 1967
NH,* Versus NO; Fertihzation of Field Corn and Related
Studies  Bull Wash Agr Exp Sta 68511 pp (Eng)
(Washington State Unv , Prosser)

Two field tnals and one laboratory experiment involved
banding to 7 in of 160 Ib/acre N as (NH,),S0,4, NH,NO,, or
Ca(NO;); (in decreasing order of response) to maize grown on
non-calcarcous virgin sotls (pH 7 3) Most N was taken up from
(NH4)2804, which was slow to mitnify, so that httle NO, N
moved upwards from 1t out of the rooting zone Least N was
taken up from Ca(NO,), (SF 31 2031)

245 Nunes Lscobar, R 1967 Plant Population Row Width
and Nitrogen Rate as factors Influencing Yield 1 eaf Area
Nitrogen Uptahe and Other Charactenstics of Corn Diss. Abstr
28(3) 766B (Eng)(Umv N Carolina, Raleigh)

Maize was grown i rows 21 nd 42 m apart at plant
populations ranging from 14 500 to 40,100 plants/acre and at
levels of N ranging from 100 to 700 Ib/acre Where N was
adequate, optimum plant population was 26,900 31,500/acre
optimum rate of N was about 150 350 Ib/acre In a trial with
high soil mossture stress before tasselling, ligh rates of N
adversely affected yields by reducing leaf area per plant Gran
yields were siular at both row widths except at high
so1l moisture stress, when maize yielded better at the close row
spacmg At a gwen plant population, yield was closely
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correlated with nitrate N or soluble N content of leaves at
silking (FCA 21 1714)

246 Nunez Escobar, R, Kamprath, E 1969 Relationships
Between N Response, Plant Population, and Row Width on
Growth and Yield of Corn Agron J 61(2) 27982 (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 increased N rates of 112 280 kg/ha and
row width had no cffect on leaf areafplant 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 grain/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 dex of 35 and
remained constant up to an mdex 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 Fertihzer
Placement Upon Com Yields Proc Soil Sai Soc Amer
33(3) 427 29 (Eng) (Univ Tennessee, Knoxwille)

A quadratic regression model including selected linear
interactions was fitted to yields of corn (Zea mays) grown on a
Hartsells loam having varying K soil test levels and K fertilizer
applications 1n the row and broadcast Inclusion of 3 ycars of
observation in the analysis produced no interaction of year
and the parameters for K soil test level or K fertilizer
application  There were sigmficant single factor and
interaction cffects on corn yields due to soil test K levels and

fertihizer applied broadcast or in the row The corn yield
prediction equation illustrates the effect of row or broadcast K
upon corn yeld at different K soil test levels

248 Parr, J F, Papendik, R I 1966 Agronomic
Lffectiveness of Anhydrous Ammona-Sulfur Solutions Soil
Sct 101(4) 33645 (Eng) (Tennessee Valley Authonty,
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 dned and hmed to pH 6 5 with CaCO; MgCO, (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 1n pots of 3 kg soil and dry weight determined With
NH;3-S, much of the 5 was deposited in a zone of lugh NH,
concentration but this did not delay oxidation to SO, The
decreasing order of cffectiveness when applied to moist soil
was Na, SO, (mixed), elemental S (nuxed), NH;-S, elemental
S (placed) for the first crop and NH; S, elemental S (mixed),
Na,50; (muxed), clemental S (placed) for the second,
mdiating ripid (possibly luxury) absorption of S from
Na,50; and elemental S (mixed) and slow oxidation of
NH3-S In the soil NH;-S gives nise to colloidal S, which
oxidizes more rapidly than elemental S (placed) Yields with
NH;3-S added to air dried soil were 10% 15% lower than in
moist soil, but hittle difference was found between 4-day-old



and 6 week-old formulations of anhydrous NH;-S (CA
65 2955¢)

249 Parr, J F, Papendick, R I 1966 Greenhouse
Evaluation of the Agronomic Efficiency of Anhydrous
Ammonia  Agron J 58(2) 21519 (Eng) (Div Agr
Development, Tennessee Valley Authonty, Muscle Shoals,
Alabama)

A stmilar marked response to anhydrous NH 5, (NH,4),S80,,
and KNO; was found 1n yields of dry corn forage, and after 4
weeks of incubation pnior to planting no significant differences
among the N sources were found The sigmficantly lower yield
from anhydrous NHj; injected into the root system and
applied at the highest rate immediately prior to planting was
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
pertod of growth and also possibly to temporary positional
unavaillabihity of the applied N The yields from anhydrous
NHj; were significantly lower than those from urea and
NH4NO; when applied 1n spht apphcations Generally, yields
were shghtly higher from (NH4),SO0,4 regardless of incubation
period, which had little effect on yield The highest recovery
of N was obtained with anhydrous NH; applied 4 weceks prior
to planting N recovery from anhydrous NH3; with no
ncubation prior to planting was significantly lugher than from
KNO3 and urea but there were no significant differences
within the other incubation periods The highest recovery of N
was obtained from NH4NO; when applied in sphit application
Recovery from anhydrous NH3 was significantly lower than
from NH4NO; but sigmificantly lugher than from urea There
were no consistent trends in N uptake from different N
sources among incubation periods although recovery of N was
higher 1n all cases after 4 weeks of incubation Data indicate
that much of the N requirement, especially in the carly stages
of growth, can be fulfilled by direct absorption and utihization
of the NHs* 1on Anhydrous NH; i Iugh concentrations
results i the solubilization of soil organic matter Root
damage from anhydrous NH; and hugh concentrations of urea
in the split application consisted of a shortened root, curtailed
abruptly with a scorched tip but no such damage was evident
in the NH4NO; treatmunts When all of the anhydrous NH,
and urea was applied pnior to planting no visible root damage
was detected Smuall decreases i yield can be expected when
high levels of anhydrous NHj are applied to these soils in the
air-dry rather than mowst condition Yield decreases from
injection of anhydrous NH3 into air-dry soil did not always
correspond to lower percentage recovenies of applied N (CA
65 4592h)

250 Paterson, J W 1965 The Effect of Alununum on the
Absorption and Translocation of Calcium and other Elements
in Young Com Diss Abstr 25(11) 6142-43 (Eng)
(Pennsylvania State Umv , Umversity Park)

The primary purpose of these investigations was to
determrine the effects of Al on the absorption and
translocation of Ca in young corn The area of corn most
affected by Al in relation to Ca nutntion of the plant was the
root (CA 63 7352g)

251 Peaslee, D E, Moss, D N 1966 Photosynthesis n K

and Mg Deficlent Maize “Zea mays"” Leaves Proc Soil Sci
Soc Amer 30(2) 22023 (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, /g for Mgon a
fresh weight basis Normal appearing leaves of K stressed
plants had sharply dinumished photosynthesis rates, whereas
Mg deficiency affected photosynthesis rates only after the
appearance of chlorosis Apparertly Mg deficiency exerted an
influence through chlorophyll detertoration, 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
Relationshup Between Corn (“Zea mays” L ) Yield and Leaf
Levels of Ten Elements Agron J 61(2) 299301 (Eng)
(llhnois Agr Exp Sta, Urbana)

Corn (Zea mays L) yields were obtamed at four locations
from experimental plots recciving varying dates and
combinations of N, P, and K A quadratic polynomeal was used
to measure the relattonship between leaf levels of N, P, and K,
and corn yield This function had an R? of 045 A second
quadratic polynomual 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 R? of 0 81 Froma
potential of 65 hnear and second order terms, 37 were fitted
using a stepwise regression analysis procedure The additional
vaniation explamed by the sccond regression model was
statistically significant Regression analysis of corn yields with
leaf levels of 10 elements as independent vanables revealed
several significant man  effects and nteractions  The
signtficant effect of numerous mteractions indicates that the
cntical level of any partic ilar nutrient varies with leaf levels of
other nutrients The sigmficant effect of leaf levels of
micronutrients upon corn ylelds indicates some merit In
micronutrient  research even though wisual deficiency
symptoms are not apparent (FA 2 912)

253 Perdomo, J T, Shirley, R L, Robertson, W K 1966
Interaction of Sulphur and Selenium m I eon Fme Sand as
Indicated by Forage Yields and Selemum Uptake Proc Soil
Crop Sct Soc Fla 2613135 (Eng) (Umv Flonda,
Ganesville)

Whate clover (Tnfolium repens), grown on Leon fine sand
without the addition of Se contained 1 6 ppm Se Application
of 25 ppm Se was toxic to clover and decreasingly toxic to
mullet and maize, uptake of Se by these crops varied with
species Applications of S up to 100 ppm depressed Se uptake,
200 ppm S depressed yicld and increased Se content of the
forage (SF 31 1282)

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

No B deficiency symptoms were observed during either
growing scason on any ficld at any growth stage, either on the
corn fohage or on the ears, and corn yicld of the ears was little
atfecied by any treatment B concentration in corn leaves on
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untreated so1l was related to soluble soil B Row apphcation
resulted in the lughest leaf B concentration, followed by fohar
sprays and broadcas. application Upper corn leaves sampled 1n
mid August were lighest 1n B but showed a marked decrease a
month later The muddle and lower plant leaves contained
constderably less B at the August sampling (CA 65 4599f)

255 Powell, R D, Webb,J R 1969 Shroting for Maximum
Yields How Much Fertiizer Can Com Take? Crop Soils
21(6) 1415 (Eng)

Overall, tests showed there was no advantage 1n continuous
use of lugh rates of fertithzers above 200 75 150 for producing
maxtmnum corn yields in the central lowa area Continued use
of high rates of fertilizer may create o ner nutrient problems
not present with conventional fertilization

256 Powell, R D 1968 The Yield, Growth and Chenucal
Composttion of Comn 6, Influenced by Hybnds and High Rates
of Nitrogen, Phosphorus and Potassium Fertilizers Diss Abstr
29B(4) 1238 (Eng) (lowa State Univ , Ames)

A field study was conducted over a 3 year period on two
sites 1 Centr ' Jowa to determune the effects of lugh rates of
N, P, and K fertihizers on the growth, chemical composition,
and yield of corn N was applied 1n 200 Ib increments up to
1,200 Ib/acre as ammomum mitrate, P was .pphed in 75 I
increments up to 450 Ibfacie as concentrated superphosphate
and K was applied 1n 150 Ib increments up to 900 Ibjacre as
potassium chlonde Thirty-one combinations of these rates
were apphied annually to the same plots Six hybnds,
consisting of all possible single crosses at WE 9, B 14, Oh 43,
and A 257 wbreds, were grown the first 2 years Only the
lughest yielding hybnds were included n the third year
Cnteria for evaluation of treatment effects were early season
plant heights, silking dates, leaf weight at siking time,
chemical composition of leaf and gramn samples, and grain
yields The soil effects were measured m terins of soil pH,
available P, and exchangeable K Yields responded largely to
applied N, with applied P and K having smaller and less
consistent cffects Maximum yields were obtained with the
first or second increment of applied N, P, and K 1 all site
years Hipher fertilizer rates had little additional effect on
yields the first 2 years but caused some decrease the third
year The yield level of individual hybrds dii‘ered
signtficantly Hybnds having B 14 as a parent were
consist .tly lugh yiclders Most of the increase in leal N
content was obtained with the first increment of apphed N,
however, leaf P and K levels conimnued to increase with
mncreasing rates of applied P and K Nitrate N did not
accumulate 1n any significant amount n the leaves N and P
levels 1in the grain increased marhedly with N and P
fertihzation The pH of the surface soil  decreased
approximately 0 06 pH unuts/100 Ib of apphied N Available P
and exchangeable K of the soil increased hincarly with
increased application of these elements Some mcrease n P
and K was also noted at the 9 15 in deoth In general, no
advantage was evident for 1pplying fertilizer rates in excess of
those required to produce near maximum yields, while yield
reductions were obscrved following the third application of
the ugher rates  (FA 2 282)

257 Rehm, G W 1969 The Effect of Ammomum and
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MNiatrate Nitrogen on Sulfate Uptake by Corn. Diss Abstr 30B
1456 (Eng) (Umv Minnesota, St Paul)

The effect of ammonium and mtrate 1ons on sulfate uptake
by corn at several stages of growth was studied m the field as
well as n the grecnhouse and growth chamber Uptake of
sulfate was traced with 35S and, 1n some expenments, uptake
of N was followed with 5N When both N and S sources were
applied as a starter in the field, uptake of sulfate was
sigmificantly increased when ammonium mstead of mtrate was
used as the N source Ths effect war observed m young plants
up to seven weeks vld N source, however, 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
fertihzers were separated in a spht root study, uptake of
sulfate still was sigmificantly influenced by the N source
Uptake of sulfate also was nfluenced by the placement of N
In very young plants (10 days old), sulfate uptake was
increased when the S and N sources were mixed mth the soil
With increase in age there was an increase 1n sulfate uptake
when both sources wer. mixed n the band and a decrease 1n
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 binds The effect of N source
was not as pronounced at lugh N rates as at low rates in the
band In general, sulfate uptake was increased when the S
source was mixed with ammonum rather than mitrate N
Reduced sulfate absorption 1n the presence of the nitrate 10n
was due to competition between these two 1ons It appeared
that this competition occurred n the plant rather than in the
soill  Sulfate uptahe was sigmficantly correlated with the
amount of total N as well as the amount of protein N in the
tissue absorbed from the fertiizer Sulfate uptake thus
appeared to be celated in some way to N metabolism 1n 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 Com. Proc Soil Sci Soc Amer 34(5) 769 72 (Eng)
(Minnesota Agr Exp Sta, Umv Mnnesota, St Paul)

The effect of fertihzer N and S sources on the absorption of
S by corn (Zea mays) was studied 1n the greenhouse with the
use of 35S When the N and S sources were separated by a
physical barrier, the NH, 10n, when compared to the NO, 1on,
produced a significant increase 1n the S absorption from the
fertihzer The data indicate that the influence of the N source
on § absorption 1s the result of physiological reactions or
processes within the plant or the root tissue The separation of
the N and S sources had no sigmficant effect on the tota! S
and total N content of the tissue (CA 73 108847c)

259 Rehm, G W, Caldwell, A C 1970 Sulfur Uptake by
Corn as Influenced by Ammomur and Nitrate Nitrogen Proc
Soil Sci Soc Amer 34(2) 32729 (Eng) (Northeast Sta,
Umiv Nebraska, Concord)

The effect of NH4* and NO; on S uptake by corn (Zea
mays) from a starter fertilizer was studied with the use of 15N
nd **S When both the N and S were applied as a starter, the
uptake of fertiizer S was significantly increased when NH,*
instead of NO; was used as the N source The effect was
observed 1n young plants through 4 weeks of age More N was
absorbed by the corn plant when NH4* rather than NO; was



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

260 Robertson, J A, Kang, B T, RamiwezPaz, F
Werkhoven, C H E, Ohlrogge, A J 1966 Principles of
Nutrient Uptake from Fertilizer Bands VIl 32p Uptake by
Brace Roots of Maize and Its Distribution within the Leaves
Agron J 58(3)29396 (Eng) (Purdue Univ, Lafayette,
Indiana)

The accumulation of *2P 1n most leaves was nearly lincar
for 6 weeks after the roots were inserted into the labeled soil
The amount of fertihzer P absorbed depcnded on the rate of
fertihzation and the number of brace roots inserted into the
fertilizer, and the amount of 32P varied in different leaves,
generally increasing from the fourth to the mnth leaves and
decreasing 1n the tenth and eleventh leaves A relation was
observed between the 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 esp:cially from different plants The
sheaths were consistenitly lower 1n P than the tip and basal
portions of the same leafl 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 1n
the vertical plane of the leaves, the leave directly above the
roots had the higher actiiity in their tip portion whle the
opposite leaves had the lugher activity in their basal portions
When the brace root was approximately perpendicular to the
vertical plane of the leaves, the even numbr red leaves had the
higher activity n the tip portions while the odd numbered
leaves had tle higher actiity m the basal portions The
activity 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
mncrease or a decrease Over other intervals, there were
increases n as many locations ds there were decreases There
was a lack of significant uptake of 32P in the post tasseiing
period from bands apphed at planting time The umque
distribution of 3P 1n the leaves 15 explammable by the
vascularization of the maize The distnbution of activity
within the leal depends on the leaf venation (CA 65 45944)

261 Robertson, W K, Thompson, L G, Hammond, L C
1968 Yield and Nutnent Removal by Com (*Zea mays” L )
for Grain as Influenced by Fertilizer, Plant Population, and
Hybnd Proc Soil Sc1 Soc Amer 32(2) 245-49 (Eng)(Univ
Flonda, Gainesville)

The fertihzer requirements of corn (Zea mays L ) on a fine
sand with 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 fertilized corn, the ear
yield constituted one half the weight of the above ground
plant At the highest yield the N, P, and K concentrations n
the ear were 150%, 022%, and 0 32%, respectively The
uptake 1n the fodder of N, P, and K averged 0 0227, 0 0050,
and 00185 kg, respectively, per kg of ear corn produced
(approximately 158, 035, and 130 Ib in the fodder per
bushel of grain produced) Of this, 67%, 51%, and 20%,
respectively, were 'n the ear Ear corn yiclds were not

consstently affected by plant density (47,840, 68,890, and
95,680 plantsfha) Number of ears ncreased with stand, but
car weight and quality decreased Considerable seasonal
vartations were noted between hybnds Windy conditions,
duning and immediately after tasselling, lodged tali vareties
more than short vareties Although the amounts of P and K
applied in the fertihze s were well in excess of those removed
mn the crop, relatively small amounts of these nutrients could
be extracted from the soil by 1IN NH40Ac (pH 48) (A
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 Population and
Hybnds Proc Soil Sc1 Soc Amer 29(5) 551 54 (Eng) (Dep
Soil Se1 , Flonda Agr Exp Sta, Gainesville)

In 1962, on a well-drained soil without irnigation, the short
hybnd, Coker 67, responded to fertilizer, but the tall hybnd,
Dixie 18, did not In 1963 and 1964, five hybnids were grown
under favorable moisture corditions at four rates of NPK (up
to 600 + 176 + 500 Ib)/acre, 1espectively, and at three plant
densities up to 39,000/acre Multi-eared hybnds yielded more
forage than single-cared oner, but tall hybnds did not always
yicld more than short oncs Forage yields increased up to the
lighest rate of NPK, and up to the highest plant density
Percentage of NPK recovered increased up to the hughest plant
density, but vaned widely even between hybrids of the same
growth charactenstics (FCA 19 2085)

263 Rose, G B, Monk, C D, Wicgert, R G 1969
Accumulation wd Transfer of *°Ca by the Biota of a Tagged
Cornfield Proc Second Nat Symp Radioecology, Ann Arbor,
Michigan, May 15 17, 1967, 672 77

This study was made to determune distribution of 45Ca
within a corn crop and the magmtude and rates of transfer to
field weeds, 1nsects, and soll

264 Rudgers, L A, Demetenio, J L, Paulsen, G M, Elilss,
R, Jr 1970 Interaction Among Atrazine, Temperature, and
Phosphorus Induced Zinc Deficiency m Corn (“Zea mays”)
Proc Soif Sci Soc Amer 34(2) 24044 (Eng)(Dep Agron,
Kansas State Univ , Manhattan)

Corn was grown with two levels cach of P and Zn with and
without atrazine 1n the field on recently leveled P and
Zn deficient so1l and 1n nutrient solutions 1n environmental
chambers Severe Zn deficiency symptoms were exlubited by
field grown corn recetving no Zn and were accentuated by P
fertihzation Atrazine had no ewident effect on deficiency
devclopment P and Zn concentrations in leaves, but not in
gramn, of field grown corn were mcreased by atrazme In
environmental chambers, corn seedling growth was decreased
more by atrazine toxicity than by P or Zn nutrition Pand Zn
concentrations were ncreased frequently by atrazine at low
but not at high growmg temperatures Atrazine had hittle
apparent effect on Pinduced Zn deficency development 1n
the field or m environmental chambers (CA 73 3103d)

265 Sanford, J O, Bruce, R R, Myhre, D L 1968 Com
Stover Residue and Nitrogen Management Modifies Crop
Response I Soil Water Conserv 23 94-6 (Eng) (Agr Res
Serv , State College, Mississipp1)
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In field experiments on Catalpa clay toam, marze was grown
without restdue, with residue incorpoi.ted 1n the autumn, and
with residue incorporated i the spring, N was applied either in
the autumn or i spring at 100 lb/acre The average yelds for
no residue, autumn incorporated residue, and
spring incorporated residue treatments were 57, 56, and 42
bushels/acre, respectivcly The average yields per autumin and
spring applied N were 55 and 68 bushelsfacre N fertilizer gave
the best yields when applied with no crop residue Four annual
applications of crop residue increased the organtc-C content of
the soil from 115% to 1 38%, and total N n the
autumn «ncorporated residue plots exceeded the total N 1n
non residue plots by 320 Ib (S'« 51 4488)

266 Sanford,J O, Grogan,C O, Jordan,H V , Sarvsli(, P
A 1965 Influence of Male Steniltty on Mitrogen Utihization n
Corn. Agron J 57(6) 58083 (Lng) (Mississippr Agr Exp
Sta , State College)

Male stenle stramns of maize absorbed more N and gave
higher yields than fertile strains More N accumulated 1n fc rtile
than stenle tassels but after pollen shedding this diffeience
tended to disappear Tertile plants produced fewer ears than
stenile plants Competition for N between the ear primordia
and the pollen 1s the suggested reason ("CA 19 2118)

267 Schnappinger, M G, Jr,Martens, D C , Hawkins, G W
1969 Response of Corn to Zn EDTA and ZnS0, n Field
Investigations Agror J 61 834 36 (Eng)

Field expeniments were conducted n 1968 to determine
the effect of rates of Zn EDTA and ZnSO, application on
yield and Zn content of corn (Zea mays L ) grown on Litz silt
loam and Norfolk loamy fine sind Placement of Zn EDTA
was also included as a wvariable n the experiment on the
Norfolk soil Corn plants on the Norfolk soil “grew out” of Zn
deficiency, whereas plants on the Litz soil rematned stunted
throughout the growmg season Highest corn grain yield
occurred on both s.us where ZnSO, was broadcast at a ratc of
14 kg Zn/ha Rates of 224 kg Zn/ha as broadcast Zn EDTA
and of 112 kg Zn/ha as banded Zn EDTA increased corn
yield on the Norfolk soil A higher rate of 4 48 kg Zn/ha as
broadcast Zn EDTA was required to increase corn yield on the
Litz so1l The ear leaves of corn plants on check plots of the
Litz and Norfolk soils contained 108 and 12 4 ppm Zn,
respectively, dunng the silk stage

268 Schumaker, G A, Robmson, C W, Kemper, W D,
Golus, H M, Amenmiya, M 1967 Improved Soul Productwity
tn Western Colorado with Fertilizers and [ ucerne Tech Bull
Agr Exp Sta 9152 pp (Eng) (Colo State Univ, Fort
Collins)

Fertiizing was essential for high yields n (1) a 3 year
rotation of maize, beets and barley, (2) a 6 year rotation, as
(1) + 3 years lucerne, (3) continuous maize, and “)
continuous sugar beets on a silty clay loam derved from deep
alluvial deposits At equal fertihzing rates, (2) produced
tugher yields than (1), (3) or (4) Although maize directly
followed lucerne 1ts yield ncreased with N ferihzing P
responses occurred 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
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reduced the subsequent yield sigmficantly Aggregate stability,
organic matter and total N contents of the so1l were greatest in
(2) Inclusion of lucerne increased the N uptake of the maize
by 35 Ib/acre over that of maize n (1) Higher yields of beets
and barley in (2) than 1n (1) indicated the N contnbuting
effect of lucerne (SF 30 3773)

269 Shah, M P 1966 Lffect of Distribution of Avatlable
Soil Moisture on Response of Corn Yields to Fertilizer
Nitrogen Diss Abstr 26(10) 5625 (Eng) (lowa State Univ
of Su & Technot , Ames)

The effects of distribution of the estimated mean available
soit moisture on the yeld response of corn to fertihizer
mtrogen were mvestigated by a multiple regression technique
Simple correlation studies showed strong, positive correlation
between yicld response and stand, N, NP, NK, mean avarlable
soil moisture (Mp) and NMg, and a multtple regresston
Involving 10 vanables of stand and ferility factors explained
over 56% of the total varlation mn the m plot yield
response  Response curves for N showed strong and positive
NP and NK interactions With 35 and 50 Ib/acre P and K,
respectively, yield response of 58 7 bushels was predicted at
195 2 Ib Nfacre and Mg of 6 13 1n The yteld response surface
for N and M, predicted a yield response of 101 S bushelsfacre
ofcornat 2401b N and 11 40 1n of Mo (CA 65 4594h)

270 Sharma, K C, Krantz, B A » Brown, A L, Quick, J
1968 Interaction of Zn and P n Top and Root 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
70 ppm bicarbonate extractable P and 0 2 and 0 35 ppm Zn,
respectively, P was supplied to maize plants at 0, 25, 100, and
400 ppm and Zn at 0, 1, 5, and 25 ppm Zn concentration in
plant tops and roots was decreased by applied P, the decrease
being greatest for the first increment of P The effect on root
Zn was much less than on Zn p'ant tops One ppm Zn
reduced the P concentration in the plants, the greatest effect
being where high rates of P were upplied In the presence of P,
applied Zn increased the Zn concentration n the roots much
more than in the tops It is concluded that P mhubits 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 for
Corn in Different Crop Rotations Agron J 58 397401
(Eng) (lowa Agr Exp Sta, Ames)

In two experiments, rotation intensities varted from
continuous maize to a rotation with 3 year meadow, and N
rates ranged from O to 160 Ib/acie annually Marze yields
could be fitted to a common N response curve Estimates of N
cquivalents available to maize in different cropping systems (N
needed from whatever form to produce the same maize yield
response as 1 Ib N supplied as NH,NO,), supplied by the
different otations ranged from 10 to 130 Ib/acre, 1n addition
to that available to continuous maize (SF 30 515)

272 Shukla, U C,Morns,H D 1967 Relatwe Efficiency of
Several Zinc Sources for Corn (“Zea mays”) Agron J
59(2) 2002 (Eng) (Univ Georgia, Atnens)

Corn was grown on two soils 1n greenhouse experiments to



determine the relative efficiency of varous 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 obtamed Incieases growth up to
154% were obtained from Zn fertihzation on the Norfolk soil
ZnS04 was shghtly more effective than ZnO or Zn chelate and
organic (polyflavonoid) Zn was the least effective source
ZnS0,4 and ZnO were equally efficient or superior to chelate
and organic Zn 1n 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 apphed High P fertilization
decreased the Zn content of coin but tended to ncrease
growth when apphed with Zn (CA 66 104400,)

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

Nitrogen was applied 1n the form of ammonmum nitrate at
rates of 0, 25, 50, and 75 1b Nfacre, while phosphoric acid as
triple superphosphate was applied at ratcs of 0, 50, 100, and
150 Ib/acre phosphoric acid The increasing levels of P resulted
n sigmficant increases 1n height, total and marketable yield,
ear size, and also hastened matanty Increases in the levels of
applied N had no sigmficant effects on height or matunity The
results of the placement studies indicated that when based on
vigor and yaeld, the spht application of the fertilizer and the
single band treatment were better than or as good as the
double band treatment, and decidedly better than the
complete broadcast tr 1tment (CA 65 9675¢)

274 Singh, T A, Thomas, G W, Moschler, W W , Martens,
D C 1966 Phosphorus Uptake by Com (“Zea mays”’) Under
No-Tillage and Conventional Practices Agron J
58(2) 147-48 (Eng) (Virgima Polytech Inst , Blacksburg)

P fertiization, whether broadcast on the surface of the
no tillage treatment or rototilled nto the soil of the
conventional treatment, increased the corn yield, but the yield
increase was significant only 1n 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 lugher at the
first two sampling dates n the first year from the
surface-apphied P In the second year the uptake of P was
sigmificantly higher from broadcast P than from mcorporated P
at the first sampling but there were no sigmificant 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 Smuth, R C, Epstemn, E 1964 Jon Absorption by Shoot
Tissue, Kinetics of Potassium and Rubidium Absorption by
Corn Leaf Tissue Pl Physiol 39(6) 992 96 (Eng) (Umv
California, Davis)

Slices of corn leaf 300 4 wide were used Kinetics and
selectivity of absorption of *?K* and 3¢Rb* resembled

closely the characteristics of their absorption by barley root
tissue Over the range 0 002-0 2 mM, a single Michaehs Menten
term of the order of 0 02 mM, described the relation between
the cxternal concentration and rate of absorption K* and Rbt
weie muluall! comfetltnve on e(iual terms In decreasing
ordes, K*, Cs , NH,™, Li*, and Na competed with Rb* (CA
62 1972f)

276 Soltanpour P N A 1966 Interrelations of Mitrogen,
Zmne 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 Ib
N (as urca) and 0, 25, 5, and 10 Ib cach of Zn and Fe (as
polyflavonoid) per 2 million Ib soil n glasshouse trials Zn
increased height, dry matter, yield, percentage dry matter, Zn
and Fc, and protein and mitrate N as a percentage of total N,
when applied tcether with N Zn had no effect on P uptake
but increased N uptake Applied Fe had much less effeet than
Zn on growth and chemical composttion (FCA 20 1624)

277 Spencer, W F, MacKenue, A J, Viets, F G 1966 The
Relationship Between Sou Tests for Avatlable Nutrogen and
Nitrogen Uptake by Vanous Irrigated Crops i the Western
States Proc Soil Sci Soc Amer 30(4) 480-85 (Eng) (Dep
Soil Su,U S Dep Agr, Riverside, California)

Data for N uptake by maize, sugar beet, sorghum, and
cotton from irngated plots receiving no N fertilizer were
lughly correlated with soil test data for mitwal nitrate N,
minfiable N released by 2 weeks’ tincubation, and total N 1n
samples from the 06 and 6 12 in depths Data for marze
mndicated that N test correlations for different crops fo'towing
J» 1mes should be established separately (FCA 20 524)

278 Stangel, P J 1964 Relationsiups 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 determine the
feasibility of using a combination plant tissuc soil analysis
approach as a means of determimning the nutrient requirements
of the corn crop Standards used m this study were commonly
employed soil test procedures and tissue analysis of the sixth
leaf sampled at silking time The predictors used n this study
were tested over a wide range of fertility levels established on a
Waupun silt loam Simple corrclations between nutrient
concentration and yield revealed that the concentrations of
nitrate N or percent N 1n the whole plant at either date were as
good or better predictors of gramn yield than were N
concentrations n the sixth leaf Higher correlations occurred
between N concentration and gramn yield when adequacy of P
and K werc determined according to soil test than where
nutrient concentration yield relationships were determined
solely by tissue analysis Yield response zones for P and K
were small, thus, 1t was more difficult to evaluate the tests for
these nutnents However, when levels of N and K were
adequate, soil test P was the best predictor of gram yield or P
uptake When levels of N and P were adequate, percent K
the whole plant or n the sixth leaf was a shightly better
predictor of grain yield and K uptake than was soil test K but
all tests gave highly significant correlations It was concluded
that nutrient concentrations 1n plants sampled prior to silking
were as rehable, and 1n 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 satisfactonly through the use of either a straight tissue
analysis or combined tissue N soil P K approach

279 Stukenholtz, D D, Olsen, R J, Gogan, G ,Olson, R A
1966 On the Mechamsm of Phosphorus Zine Interaction in
Cormn Nutntion Proc Soil Su Soc Amer 30(6) 759 63
(Fng ) (Univ Nebrasha, Lincoln)

Greenhouse and field studics were used to deteinune the
mechamsm of F Zn interaction i the nutrition of corn (Zea
mays) P tended to reduce Zn uptahe and thus depressive
action of P appuared to be largelv physiological in nature,
cxpressed at root surfaces and/or m root clls, and was not
chemical mactivation of Zn by P in soit Translocation of Zn
from roots to tops i1s inhibited by elevated P concentration,
with a resulting sharp reduction in Zn concentration of nodal
and mternodal tissues No clearly definable P Zn ratio in tissue
was found above which yield restriction could be predicted
Corn seemed to tolerate luxunious amounts of P 1ts tissue
provided some modest amount of Zn was present
Concurrently placed N promoted Zn uptake at the same time
that 1t improved P utihization An increased level of native or
applicd K reduced the depressive effects of P on Zn (CA
66 85141g)

280 Tamumi, Y N, Hunter, J E 1970 Effect of
Phosphorus, Calenim  Carbonate, and Calcium  Stlicate
Fertihzation Upon Incidence of Com Smut Agron ]
62(4) 49698 (Eng) (Hawau Agr Exp Sta, Umv Hawau,
Hilo)

Inudence of corn smut was vestigated i two fertihizer
expenments with P-CaCO, and P CaSi0, In both experiments
the effect of P on reduction of corn smut was statistically
sigmficant Disease inudence was reduced from an average of
12 6% to 7 4% and S 8% with apphcation of 84 kg P/ha in the
P CaCO; and P CaSi0; cxperiments, respectively Further
tncreases in P did not significantly reduce inudence of smut
below that of the 84 kg P/ha dose Rates of CaCO, or CaSi10,
did not sigmficantly affect the incidence of corn smut, yet
percent infection in the P-CaS10, treatments was sigmficantly
lower than in the P-CaCO; treatments Soil pH, which ranged
from 5 12 to 6 84, also had no sigmficant effect on infection
(CA 73 55C2u)

281 Terman, G L, Taylor, A W 1965 Crop Response to
Nitrogen and Phosphorus in Metal Ammonium Pnosphates J
Agr Food Chem 13(6) 497 500 (Eng) (Tennessee Valley
Authonty, Muscle Shoals, Alabama)

MgNH,P0, 6H ,0, MgNH,PO, H,0, and FeNH, PO, H,0
were compared in three granule sizes (6 +9, 14 +20,and 35
+60 mesh) with NH411,P0O,4 1s sources of N and P for two
successive  crops  of corn grown 1n greenhouse pots
MnNH PO, ZnNH,P 34, ind CaHPO, were also compared as
source of P Response by crop 1 decreased markedly with
increase 1n granule size of the fertilizers applied as N sources
just prior to planting, after incubation 1n most soil for 90 days
prior to planting, granule size had only minor effects Crop 2
showed residual effects only to -6 +9 mesh granules
Granulation of a nitnfication inhibstor with MgNH,PO, H,0
significantly decreased recovery of the N by two crops of corn
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Response by both crops to P in CaHPO, and the metal
ammonium phosphates increased with decrease in granule size
CaHPO, showed the greatest granule size effects and the Mg
compounds the least FeNH,PO, H,0 was the least effective
source at all granule sizes (CA 64 4216b)

282 Terman, G L, Lancaster,J D 1965 Crop Response to
Water Soluble and Water Insoluble Phosphorus Components of
Granular Fertilizers J Agr Food Chem 13(6) 5005 (Eng)
(Tennessce Valley Authonty, Muscle Shoals, Alabama)

In a greenhouse pot test, variation m neutral citrate soluble
P content of 5 A O A C water insoluble phosphates explained
93%, 96%, 80%, and 3% of the varability in percentage
recovery of applied P by corn from granular fe.tihzers
formulated with 0%, 25%, 50%, and 75% of the totil P from a
single water soluble source In other pot tests with corn,
response to P was highest from an ammomum phosphate
sulfate (91% of P water soluble), less from two mtric
phosphates (26% and 27% water soluble, ugh alkaline citrate
solubility), and least from an ammomated ordinary
superphosphate (28% of P water soluble, low alkaline citry
solubility) A O A C available P content was high n all four
fertilizers Stnular results were obtained with wheat forage and
corn growth 1n field tests in Mississippt (CA 64 4216d)

283 Terman,G L ,Parr,J F,Allen,S E 1968 Recovery of
Mitrogen by Com from Solid Fertilizers and Solutions J Agr
Food Chem 16(4)68590 (Eng) (Tennessce Valley
Authonty, 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 anuno N, such as urea, formanude,
hexamine, and oxamide surface applied to both zcid and
alkaline soils Much higher recovery resulted from raixing these
fertihzers with the soils Greatest recovery (least loss,
presumably by NHj; volatilization) resulted from NH;NO,
and NH4H,PO; Similar results were obtamned with solid and
solution sources Volatihization loss as NH4 tncreased 1n the
laboratory to a maximum of 9% over a 41-day penod at 24°C
with ncrease 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
l-week drying pertod (24 32° 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 i Underacidulated Phosphate Rock avd
Rock Superphosphate  Fertihzers J Agr  Food Chem
15 35458 (Eng) (Tennessce Valley Authonty, 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 effectiveness of P in Flonda phosphate rock acidulated to
varying degrees with H3POs 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 fertihzers tended to be
equal to or shghtly 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 Com to Zinc, as Affected by Nitrogen and
Phosphorus Fertthzers Proc Soil Sa  Soc Amer
30(1) 11924 (Eng) (Tennessee Valley Authonty, Muscle
Shoals, Alabama)

ZnS0; TH20 was mixed with the soil, either alone or
combined with granules of NH4NO;, (NH4),S04, dicalcium
phosphate, concentrated superphosphate, 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 1o 2 and 4 ppm of applied
Zn/pot In Nolichuckv sandy clay loam (pH 7 3) and Hartsells
soil limed heavily to pH 80, soil pH remained high and
response to Zn with the ammomum polyphosphate,
monoammonium phosphate, and concentrated superphosphate
sources of P was similar, and greater than with dicalcium
phosphate Forage yields and uptake of Zn were n the order
Zn mixed alone with the soil > Zn 1n NH4NO; or (NH,),SO0,
granules >Zn 1n phosphate granules >no applied Zn Results
with Zn n dicalcum phosphate granules werc poorest
Reciprocal relations between concentrations of P and Zn n
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 fertihzers on soil pH (CA
65 2956d)

286 Thompson, L, Jr, Shfe, F W, Butler, H S 1970
Environmental Influence on the Tolerance of Com 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
n a growth cnamber under cold, we. conditions was injured
by postemergence application of
2 chloro 4 (ethylamino) 6 (1sopropylamino) s triazine
(atrazine) plus emulsifiable phytobland o1l Injury was most
severe when these plants were kept under cold, wet conditions
for 48 hr after the herbicidal spray was 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 fohage before and after
application increased foliar penetration and low temperature
decreased the rate of detoxication to peptide conjugates,
atrazine accumulated under cold, wet conditions This
accumulation of folarly absorbed atrazine and the
“weakened” conditions of the plants grown under the stress
conditions 1s believed to be responsible for the injury to corn
Hydroxylation and the dihydroxybenzuxazin 3 one content n
the roots were reduced at low temperature, but 1t 1s unlikely
that this contributed to the death of the corn (Biol Abstr
51 132856)

287 Tnplett, G B, Van Doren, D M 1969 Nitrogen,
Phosphorus, and Potassium Fertilization of Mon-Tilled Maize
Agron J 61 63739 (Eng) (Oluo Agr Res Dev Center,
Wooster)

No tillage (herbicide spray) and conventional tillage (plow,
disk, cultivate) were used for maize grown 1n monoculture for
6 years at three rates of N fertiizer P and K were applied
annually with the planter and as surface applications during 2

years Gramn yields were higher for no tillage at all N levels
Most of the surface apphed P remained in the surface 2 5 cm
of soil K was 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 lugher when sampled at
the 8 to 10 leaf stage (SF 33 666)

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

On soils low 1n N, 40 1b of N arc nceded to ncrease yiclds
from 50 to 55 bushels/acre, whereas 80 1b of N are needed to
increase yields from 175 to 200 bushelsfucre Because P s
immobile n the soil, only 10% 20% of the added P will be
used by the immediate crop For yeld levels less thar 50
bushels/acre, only small amounts are needed For yield levels
of 175 bushels/acre, 100 Ib/acre are required Corn requires
large amounts of K, but corn harvest.d for gram removes very
little K from the soil 1f the stover 1s returned It 1s estimated
that only 03 Ib of K 1s removed per bushel of grun If the
corn stover 1s removed or 1f the corn 1s harvested for silage,
150 250 Ib/acre of K are removed For grain yields of 175
bushels/acre, 150 Ib/acre of potash 1s required

289 Vinande, R, Kneseh, B, Davis, J, Doll, E , Melton, J
1968 Freld and [Iaboratory Studies with Zinc and Iron
Fertthization of Pea Beans, Corn and Potatoes in 1967 Mich
State Umv, Agr Exp Sta, Quart Bull 50(4) 625 36 (Eng)
(Miclugan State Univ , East Lansing)

Lxpeniments were conducted in Michigan dunng 1967 to
study the comparative effectiveness of several Zn carrers,
interaction of Zn, Fe, and P and of Zn, hime, and P, method of
apphication of Zn carners, and the residual effect of Zn from
carriers applied 1 1965 When applied ata 1 5 rat10 (06 Ib of
Zn/acre from chelate and 3 1b of Zn/acre from morganic Zn
carriers), chelates were as effective suppliers of Zn as were
morganic forms of Zn such as ZnO or ZnSO,; Relatively
insoluble forms of Zn were effective carniers to correct Zn
deficiency of pea beans The highest yields were obtained
where a combmation of Zn and Fe chelate was used or where
ZnO was uscd In the case of pea beans, a foliar application of
several carriers was as effective as ZnSO,4 mixed with fertilizer
Highest yields were obtained when Zn and di Zn EDTA were
used as folur sprays There was a marked response to Zn
applied to pea beans and the residual effect of matenals
apphed 1n 1965 increascd plant weight, Zn uptake, and vield 1n
1967 Similar results were obtamed with corn although the
response to Zn was considerably less Data show no effect of P
level, rate of application of Zn, or type of Zn carner on the
yield of Russet Burbank or Sebago potatoes (CA 69 95502b)

290 Voss, R, Pesck,J 1967 Yield of Corn Gram as Affected
by Fertihzer Rates and Fnvironmental Factors Agron }
59(6) 56772 (Eng) (lowa Agr & Home Econ Exp Sta,
Anics)

The title subject was studied in 18 tests on three different
soil series in fields belonging to cooperating farmers in central
and north central lowa The gramn yiclds were related to soil
test values for N, P, K, and pH, time of planting, yiclding
ability of the corn hybnds planted, plant population, and
weather by multiple regression analyses Factors other than
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the applied fertilizer vanables primanly affected the response
toapphed N (FA 1 315)

291 Vretta Kouskoleka, H , Ohlrogge, A J 1968 Fertilizer P
Utidization by Corn and Wheat as Affected by Boron and
Copper n the Fcrtihzer Bund Phos 1 Agr, No 49 23 34
(Eng) (Inst of Souls and Fertihizers, Greece and Purdue Univ ,
Lafayette, Indiana)

The effect of B and Cu on uptake of fertilizer phosphate
was investigated 1n greenhouse experiments on corn and wheat
and a field expeniment on corn The two nutrients were
incorporated i monocalcium phosphate and monoammonium
phosphate and band placed i two soils B decreased uptake of
fertihzer phosphate m all three experiments, the effect being
greater with monoammonum phosphate than with
monocalcium phosphate in the greenhouse but not in the field
Cu decreased 1t in all three expeniments with both phosphate
sources The total P content of the crop was not affected by B
or Cu 1n any expenment (FA 1 907)

292 Walker, M E, Etheredge, W J, Moss, R B, Carter, R
L 1970 Best Source and Rate of Nitrogen for Corn Growth
Ga Agr Res 11(3) 1011 (Eng) (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 sotl was limed to raise the pH to 5 8 All
plots received 52 b of P and 100 Ib of K The rates of N used
in Ibjacre were 50, 75, 100, and 150 N sources were
anhydrous NH, (82% N), NH,NO; solution (32% N), and
NH,NO, (335% N) The corn yields showed no sigmficant
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 Ib rate of N produced a significantly hugher yield than the
50 or 75 rate, but there was no sigmificant difference between
the 150 and 100 b levei Thus, the 100 b level was
recommended (CA 73 87031q)

293 Walker, W M, Parks, W L 1969 Fffect of Sou
Potassium, Potassium Fertihzer, and Method of Placement
Upon Lodging in Comn | “Zea mays") Proc Soil Sci Soc
Amer 33(6) 909 12 (Eng) (Umv Tennessee, Knoxville)

A quadratic regression equation incuding selected hinear
interactions was fitted to lodging percentages of corn grown
on 4 Hartsells loam with varying K soil test levels and K
feruheer rates apphed in the row and broadcast The study was
conducted over a 3 year period and main effect vanables tor
year, soll test K, and fertihizer K, as well as selected linear
mteractions, were included 1n a regression analysis Both soil
and fertiliver K sigmficantly decreased percent lodging, and
there was a sigmficant difference 1n lodging among years The
sigmficant soil K and fertilizer K interaction indicated that the
effect of fertihzer K upon lodging varied with soil test level
There was also a sigmficant interaction ot fertihizer K with
year mdicating that the effect of K upon 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 Soill Sei 109 667 (Cng) (Umv Califorma, 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 tertthzed with 200 lb/acre N (%4 as NH4H,PO4) and 1, 5,
10, and 20 Ib/acre Zn as ZnNTA, ZnEDTA, or ZnSO; Yields
were increased most by ZnNTA and least by ZnSO4 Zn
uptake, however, was increased most by ZnEDTA, 1 Ib/acre
ZnEDTA had a greater effect on plant Zn content than did 10
Ib/acre ZnNTA or ZnSO; Fe and Mn contents were decreased
more by ZnEDTA than by ZnNTA ZnEDTA also tended to
decrease plant N1and Cu contents (SF 33 4065)

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

Four species of plants were grown together in Dinuba sandy
loam 1n pots which were placed in temperature controlled
tanks to give root temperatures of 14, 20, and 26° 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®® had been added to half of the pots Vegetative yields of
two crops, Zn%5 contents, and micronutrient and P contents
of the plants were tabulated Yields generally increased with
so1l 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 soil
temperature The Zn application generally resulted 11 a 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
actiity of the Zn n the four species was remarkably umform,
but for three of them there was a tendency for a decrease at
the highest o1l temperature Plant P tended to <crease with
soil temperature, and there was a shght interaction with Zn
contents There was some tendency for Cu and Mn 1n plants to
increase with Zn, Fe did also but to a much lesser extent Cu
tended to imciease with soil 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) (Umiv Califormia, Los Angeles)

In pot experiments with five plant species including maize,
P defic ency greatly decreased the ability of leaf stomata to
open Water use/unit leaf area n maize was reduced 40% by P
deficiency Leaf temperature was increased and water use
decreased n all species as a result of the lower transpiration It
1s concluded that increased leaf temperature 1s the cause of at
least some of the symptoms of P deficiency (FCA 22 1815)

297 Viarnock, R E 1970 Micronutnient Uptake and
Mobility witlun Corn Plants (“Zea mays’) in Relation to
Phosphorus Induced Zinc Defictency Proc Soil Sa Soc
Amer 34(5) 76569 (Eng) (Ortho Div, Chevron Chemical
Company, Richmond, Cahfornia)

Corn plants were grown in greenhouse pots on calcareous
soil known to be low i available Zn P was applied to soil at
rates of 0520 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 Distnbution
of Zn, Fe, and Mn among leaf, stem, and root tissue indicated
that P and Zn fertihzation had altered the mobility of these
micronutrients within the plant Mobility of Fe and Mn was
incressed by high P and low Zn Zn mobility varied opposite
to that of Fe and Mn Apphed P reduced Zn concentration 1in
tissue but not uptake per plant Dicthylenctriaminepentaacetic
acid (DTPA) extractable Zn 1n soil was not decreased by P
appled, but did increase with Zn applied DTPA extractable
Fe and Mn increased at lugh levels of apphed P Zn deficient
plants accumulated a large excess of Fe Interference from
excess Fe 1s suggested as conbuting to physiological
malfunction within Zn-eficient 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 Sc1 Soc
Amer 29(5) 562 65 (Eng) (Colorado State University, Fort
Collins)

Corn (Zea mays) and pinto beans (Phaseolus vulgaris) were
uced as test crops to study the interactions between P, Fe, and
Zn 1n 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 with a decreased Fe/Zn ratio The antagomistic
effect of Zn on Fe was manifested by reduced yields as the
ratio of Fe/Zn n the tissue decreased below 1 5 Addition of
Fe corrected this adverse effect on yield By increasing the P at
the ntermediate Fe level, the yield first increased, then
P induced Fe deficiency symptoms appeared, accompanied by
a depression n yield This phenomenon was not associated
with change n Fe concentration but was related to high P
concentration 1n the plant tissue, which resulted n a P/Fe
ratio > 60 The addition of Fe did not change the Fe
concentration but corrected the depression n yield A P/Zn
concentration ratio >300 resulted 1n a shght depression 1n
yield in the presence of an adequate supply of Fe The
depression 1n yield of corn associated with the antagomstic
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,1 F 1969 Effect of Nitrogen, Phosphorus, and

Potassium on the Percent and Yield of Oil in Corn Agron J
61(6) 89091 (Eng) (Unwv Illinoss, Urbana)

Because changes 1n the percent of o1l in the corn grain were
more dependent on genetics than on environment, the effect
of fertilizers available for plant usc had received less attention
than plant selection, therefore, three expenments were
conducted 1n 1lhnois 1n 1968 with five rates each of N, P, and
K N plots recetved 90 and 168 kg P ond K/ha, respectively P
plots recewved 270 and 85 kg of N and K/ha, respectively All
fertihzers were broadcast and disked into the soil before
planting Single-cross, commercial hybnds PAG SX 29 and
Gildersleeve 50 were planted Wide ine NMR spectroscopy
was used to determine oil content Ferihzer N P, and K
increased the percent of o1l in corn gran reletively less than
they increased grain yield, the relative increase 1n percent of
o1l was 8%, 3%, and 2%, tespectively O1l yield was mcreased
an average of 43%, 54%, and 11% by N, P, and K The increase
in yield of oilfunit of land area was due more to increased
grain yield than to increased percent of oil in the gran (CA
72 42281y)

300 Welch, L F, Boone, L V 1968 How Fertilizer Affects
Field Drying of Corn 1l Res 10(2) 34 (Eng ) (Univ Ihnots,
Urbana)

Delayed harvest due to wet corn increases grain loss and
delays fall land preparation Contrary to popular opinion,
fertilization does not delay matunty N fertihzation up to 240
Ibfacre reduced moisture content up to 4% and 5% m some
situations and had no effect in others Application of P to a
P deficient soil markedly decreased moisture content of
harvested grain When P had hittle effect on yield, moisture
content was affected httle 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, I W 1966 Relative Efficiency of Broadcast
Versus Banded Potassium for Corn Agron J 58 61821
(Eng) (Umv llhinois, Urbana)

The relative efficiency of broadeast K compared with
banded K ranged from 033 to 088 Largest yield increases
due to application of K at several rates were 83%, 33%, and
13% on three soils (SF 30 2053)

SOUTH AMERICA

ARGENTINA

302 Amor Asuncion, M J, Wolanski, R, Ghelfi, R , Nobile,
F: I B 1967 The Effect of Vanous Farmyard Manures on the
Growmg of Muize Rev Fac Agron Vet 16(3) 3745 (xp)
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

application of the manure resulted in a slight though
insignificant increase of growth and gran 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 Fertiizing of Maize on
the Red Soils of the Municipality of Ribeirao Preto Biologico
34(5) 99 109 (Port )

Resuits of various fertilizer experiments conducted in maize
on red soils in the State of Sao Paulo (Braal) showed that
both N and P were hughly effective, however, N gave by far the
largest mncrease of yield Only soils low 1n K gave a response to
the application of K Significant interactions between the
fertihizers were not observed N and P increased the weight of
ears, but the ratio of weight ot seeds to weight of ears was not
affected by any of the fertihizers used (Trop Abstr 23 2455)

304 Brags, J M, Yahner, J 1968 Comparative Study of
Rock Phosphate and Swingle Superphosphate i Maize
Cultivation on a Vicosa Soil, Minas Germs Experientia
8(5) 143 63 (Port)

Trnials with maize, conducted in Brazil, showed no
difference 1n response to rock phosphate, broadcast prior to
planting at rates of 0200 kg P,0; /ha, as compared w.th
superphosphate appled at identical vates Increasing levels of P
resulted 1n sigmficant responses n yield to a maximum of
3,800 kg grainfha at 108 kg P,Os In the second year
refertilization with P increased yields significantly, irrespective
of sources and levels (Trop Abstr 24 2418)

305 Braga, ] M 1968 Lvaluation of the Fertility Status of
the Soils of Vicosa, Minas Gerais, by the Use of Micro Plots
Rev Ceres 15(86) 21943 (Port)

The use of micro plots of maize as a method of determining
the soil fertiity was studied in the State of Minas Gerars,
Brazil On areas of 60 x 60 um, 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 Correlations in
Chemical Analyses of Soil and Plant m Maize Cultivation
Expernientia 8(5) 165 96 (Port)

In Brazil, trials with maize showed that so1l P at 49 4,45 §,
and 18 1 ppm found by extraction with 0 01 NHC! + 005
NNH,F , 005 NH,S80,, and, 005 NH,S0, + 005 NHCI,
respectively, produced 3,000 kg grain/ha The soil levels
appeared relited to apphications of rock phosphate at 140 kg
P,0s/ha for the highest levels and of 25 kg P,0¢/ha for the
lower level The threshold value for leal P was 029% for a
simlar grain yield Some 70 kg P,O5 as rock P or 25 kg
P,0s/ha as single superphosphate have a sumlar effect n
maintaiming  leaf P at 029% At low applcations
superphosphate 15 considerably more effective n leaf P
response, whereas at 200 kg P, Q4 /ha there 1s hittle difference
between sources (Trop Abstr 24 2415)

307 Gallo, J R, Hiroce, R, Miranda, L T 1968 Leaf

Analysis and Maize Nutrition 1 Correlation Between Analysis
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 experiments conducted
at 16 different locahties of the State of Sao Paulo, Braal The
correlation 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 2 P content of 0230% The K content of the leaves was
affected mainly by soil type, and special consideration was
given to this fact in obtaining a correlation coefficient for leaf
K content and yield (Trop Abstr .5 1283)

308 Galio, J R, Hiroce, R, Miranda, L T 1965 Leaf
Analysis and Maize Nutnition II Results of Fertiizer Trials
with N, P, K, and Micronutrients Bragantia 24 71-7 (Port)

In field experiments in diffent areas of Sao Paulo, htile
response 1n yields were obtamned from applications of Mn, Zn,
Cu, B, Mo, and Fe Concentrations of these microelements tn
maize leaves depended on many factors, including mherent soil
fertiity and 1on antagomism NO; N content of midribs varied
with chimate and soill type from 4002200 ppm Good
correlations were obtained between yields and leaf content of
total N, P, and K, but there were some indications that leat K
content might be affected by soil type (SF 30 630)

309 Galvao,J D 1969 Effect of Plant Density and Different
Levels of Nitrogen on the Yield of Grain and the Average
Earweight of Maize Expertentia 9(2) 1 82 (Port)

In experiments with three different maize varieties 1n
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 N applied The maximum leve!
of N to be recommended, appears to be 80 kg/ha The
earweight ncreased with increastng N application, and
decreased with increasing plant density (Trop Abstr
25 1043)

310 Godoy, O P, Abrahao,J T M, Godoy,C , Godoy,R,
Petta, A 1968 Furrow Irngation of Maize Rev Agr
43(1) 1321 (Port) (Esc Sup Agr “Lwz de Querroz,” Umyv
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) +5% of field capacity, or (d) wilting point, by applying
irngation 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
spht applications at 60 kg N/ha, at 30 ~nd 60 days after
gernmunation, increased yields by 28% compared with a single
application of 30 kg N/ha at 30 days after germination (FCA
22 961)

311 Miranda, L T, Vicgas, G P, Frewre, E & 1964
Manuring of Mamize XXIV — Results of a Permanent Trial with
Manure, 11me and Mmeral NPK Bragantia 23(15) 15377
(Port )

A longteim factonal farmyard manure x lime x NPK
fertilizer trial with maize on terra roxa soil was estabhished at
Campinas, Brazil, in 1953 Over the first 9 ycars, responses to
hme were negative mn the absence of NPK fertilizes, positive in
the presence of fertihzer Responses to farmyard manure were


http:produc.ed

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 of Maize
XXV - Method and Timing of Nitrogen Application
Bragantia 23(31) 37186 (Port)

In the State of Sao Paulo (Brazi) five trials were conducted
in each of two successive years to compare methods of
applying ammonium sulfate to maize All plots received 60 kg
P05 and 30 kg K,0/ha in the planting furrows Addition of
N fertihizer in the furrows at rates of 30 or 20 kg N/ha resulted
in a considerable yield increase n two tnals, n a yeld
reduction n four trials Topdressing with N at rates of 90 or
100 kg/ha, in addition to the basic NPK dressing, increased the
yield 1n eight tnals, 1t did not make much difference whether
the topdressing was applied 1n a single band 20 cm from each
row or mn a bund bewveen 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 MNitrogen Fertilizing of
Maize Using Anhydrous Ammonia Rev Agr 41(3) 1216
(Port ) (Umv Sao Paulo, Piracicaba)

A sandy regosol (pH 4 9, organic matter 0 516%, N 0 084%,
soluble PO,3 0 110%, cxchangeable K 0 045%, exchangeable
Ca 1 030%) was treated with P (superphosphate) and K (KCI)
at a level of 120 kg/ha Thirty days later the soil was treated
with anhydrous NH; at N levels of 0, 30, 60, and 120 kg/ha
By leaf analysis and by the yield of corn grown on these sols,
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 soll (CA 66 75374w)

314 Prmavesi, A M, Primavesi, A 1968 Con. Crop Yield
Dependence on Soil Biostructure and Trace Nutnent
Fertilization Bodenkultur 19(4) 3025 (Ger) (Bundesumvy
Santa Maria)

The corn crop yield 1in Brazil may be increased by applying
fertihzer contaiming 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 ZnSO,4/1 H,0 (CA 71 2599s)

315 Wheeler, R G 1969 Production and Export of Comn
and Rice in Brazil—Prospects for the 1970's USDA, Economic
Research Service, 1n cooperation with AID, Washington, D C,
66 p (Eng)

This 15 a survey of various aspects of production which
mncludes expenmental results suggesting that, in general,
application of 75 kilos 01 P;0s/ha could increase yields of
corn, rice, cotton, coffee, and sugarcane by 10%-30%,
compared with no use of fertilizer A nearly umversal response
to N has been reported, although much remains to be learned
about 1ts use on tropical sous Response to potash 1s much
more limited In the States of Sao Paulo, Rio de Janeiro, Minas
Gerals, Parana, Goias, Pernambuco, Espinto Santo, and Rio
Grande do Sul, N was the most deficient nutnent, and
increases of over 1,000 kios of cornfha have been obtained
with moderate applications 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 apphcations are estimated
between 20 and 90 kilos/ha, while potash. applications appear
economucal only 1n certain locations

CHILE

316 Pereyra,C E ,Nocetti,] A 1968 Additional Costs and
Returns of the Application of Nitrogenous Fertilizers on
Mamze Iriorme Tecn Estac Exp Agropec Pergamino 74 16
p (Sp)

Ttus study on the economics of N fertiliang in maize n
Chile aims at giving the farmers a guide as to economic
fertihizer use The study considers the additional costs and
returns of the apphcation per ha of 100 kg of urea (46% N) or
of 50 kg of antiydrous ammonwa (82% N) on the basis of
theoretical yicld responses of increasing magmtude (Trop
Abstr 24 43)

317 San Cnstobal de R, 1 1965 Influence of Plants Density
and N Level on Yield of Hybrnd Mmze Agr Tec
25(4) 155-62 (Eng,Sp) (Esta Exp La Platina)

In 1960 1964, the effect of 0, 64, 128, and 192 umts N/ha
was studied on hybrid maize at densities of 15,000 75,000
plants/ha, in 17 tnals in two regions of Chule Results showed a
positive N/plant density nteraction The highest grain yields
were obtamned with 60,000 and 75,000 plants/ha and the two
lughest 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) 13340
(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 vaneties Field tnals have shown that big yield
increases can be obtamed by adequate weed control,
earthing up 1s beneficial only insofar as 1t controls weeds On
the other hand, land preparation can often be simphficd
without loss of yield Responses to N fertilizers were observed
on one third of ficlds in the central part, while responses to N
and P are common in the southern part, general use of
fertiizers will be required 1n the ncar future On the basis of
expenmental results, a spacing of 60 x 30 cm (56,000
plants/ha) 1s recommended for irngated ficlds, one of 92 x 25
um (43,000 plants/ha) for ramn-fed ficlds (Trop Abstr
22 1979)

319 Gomez L,J A, MClung, A C 1968 Influence of
Imgation, Population and N Fertihization on Yield and Other
Charactenistic; of Mmze Agr Trop 24(1) 54 63 (Sp)

In a tnal at the Centro Nacional de Investigaciones
Agropecuanas, Palmira, Valle del Cauca, Colombia (1,006 m
altitude, 1,000 mm average annual ranfall, 24°C average
temperature), maize hybrid Diacol H205 was sown at
6 weekly intervals between May 21, 1963, and August 28,
1964 Sprinkler 1rrigation was applied to maintain a nunimum
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of 50% moisture in the upper 40 cm of soil, or no water was
applied Irnigation increased grain yields by an average of
1 226 tons/ha, and was particularly effective when supplied
1520 days before caring Sowing at normal dates for the
region (September 28, March 9, August 28) reduced the need
of 1rnigating, the ncreases n yield brought about by srrigation
being approximately 17, 15, and 0 tons/ha for these sowing
dates, respectively (FCA 22 178)

320 Gomez, ] A 1968 Response of Maize in Monoculture
to NPK Fertiizers Agr Trop 24 15761 (Sp) (Inst
Colombiano Agropec )

After continuous cropping for 11 years where annual
rainfall was 1,000 mm and mean temperature 24°C, 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 Mmize Yield Note on
the Effect of a Rotation with Soya or Lucerne on Maize Yield
Agr Trop 24 20420 (Sp) (Centro Nac Invest Agropec,
Palnura)

On well drained clayey soi, 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 stmilar to those
obtained 1in monoculture without N, but the residual effect of
lucerne was sull apparent in the second maize harvest
Applying N to maize after the leguminous crop further
ncreased yields, particularly after soya (FCA 22 4494)

PERU

322 Arca, M N 1964 Comparative Study on the Effect of
Seed Rate and I evel of Fertilization on the Yields of Different
Maize Hybnds and Iocal Vaneties An Cient 2(2) 10547
(Sp) (Dep Suelos, Univ Agrana, Lima)

In seed rate and fertilizer trals at five locations in the
coastal region of Peru, improved maize hybnds outyielded
local varieties Highest yields were obtained from a spacing of
90 x 60 «m (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 receving inadequate morsture  Higher plant
densities mncreased lodging (FCA 19 2088)

323 Cya, J L 1967 Ifficiency of the Stable Isotope ‘SN
for Deternuining Nutrogen m Maize Boln Estac Exp Agr La
Molina, No 18 32 p (Sp) (kstac Exp Agr La Molina, Lima)

Irngated maize receving 100 kg/ha N s ('SNH,4),S0,
absorbed 24-49% of 1ts total N from the fertilizer During the
first stages of growth, N uptake was higher from the soil than
from the fertihzer The lughest proportion of fertihzer N in
the plant was obtamned when the fertilizer was applied at
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sowing in two bands at a depth and a distance of 5 cm on each
side of the sced Yields were affected more by time than by
method of ferttlizer application, a single application at sowing
betng supertor to spht a plications (SF 32 728)

324 Estrada, J A, Cummungs, G A 1968 Fffect of Lime
and Phosphorus Applications to Specific Horizons of an Acid
Soil on the Growth and Content of P and Al in Mmize An
Cient 6 6578 (Sp) (Univ Agraria La Molina, Lima)

In a Noifolk loamy sand, increasing the supply of P or lime
in the Ap or A, horizon or both, markedly increased maize
growth Without lime or P, only limited root growth occurred
in both horizons Addition of P to one horizon also increased
root growth in the unfertihzed horizon Response to P was
lugher than response to hme 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
lngher doses of fertilizers require an adapted technique of
fertithzing Timing and olacement of N, P, and K fertilizers are
discussed Broadcasting of P fertilizers 1s more effective than
placement 1n bands alongside the furrow 1f doses of more than
55 kg P,0s/ha arc applied The availability of nutrients m the
soil and their uptake by the roots are briefly discussed (Trop
Abstr 25 1826)

326 Onhuela, G J, Espmoza, C J 1968 Effects of
Dufferent Sources and Levels of N on the Yield of Maize
Oriente Agropec , Venezuela 1(1) 3343 (Sp)

In experiments conducted on an acid savannah soil in
Venezuela, lugher N, P, and K levels gave marked tncreases in
yields of grain, leaves, and stalks of maize With N applied as
ammonium sulfate, maximum yields were obtained at a rate of
100 kg of N/ha, whereas with the use of urea yields continued
to increase at doses up to 150 kg of N/ha A muxture of goat
manure and P fertihzer 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 Effcot of Nitrogen Fertihzing and
Population Density on Maize m Soils of the Maracay Series
(Venezuela) Agron Trop 14 155-67 (Sp) (Centro Invest
Agron , Maracay)

In field experiments on loam, sandy loam, and clay loam
sols of pH 6478, organic matter content 119% 1 70%,
medium P and high K contents, application of 40 kg/ha N
ncreased maize population from 37,600 to 50,600 plants/ha
High populattons resulted in fewer ears per plant and lower
grain weights per car (SF 30 3014)
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328 Cho, C M, Proksch, G, Caldwell, A C 1967 The
Effect of Placement on the Utilization of Nitrogen by Maize as
Determined with ‘SN Labelled Ammomum Sulfate Isotopes
in Plant Nutrition and Physiology, Proc Symp , Vienna 1966,
4753 (Eng)

A field expeniment was conducted with maize to observe
the effect of different methods of application of
'SN{(NH4)2504 upon the growth, percentage distribution of
fertihizer-derived N, and the degree of utilization of applied
fertiizer N 1n the plant at various stages of growth There was
no yield response to different placements The degree of
utihization of the applied fertihizer N increased with the age of
the maize (FCA 22 3177)

329 Haunold, E, Danneberg, O, Kammdl, K 1965
Potassium-42 Uptake by Maize Roots Isotopes and Radiation
in Soil Plant Nutntion Studies, Proc Symp, Ankara, p
31721 (Eng) (Osterrcichische Studiengesellschaft Fuer
Atomenergie, Vienna)

Excised maize roots grown in Hoagland solution were
transferred to a #2KNO; solution The root solution ratio
decreased with an increase of K uptake, and depletion of the
nutrient solution slowed down at the same time There was
more K uptake from a more concentrated solution The
uptake of K/mg dry matter of roots was strongly dependent
on the concentration of the nutrient solution The aeration
and volume of the nutrient solution did not affect the amount
of K taken up Roots at the lowest nutrient status showed the
greatest capacity for K uptake (CA 65 15797¢)

330 Kaindl, K, Haunold, E 1965 Culture and Field
Experiments on the Uptake of ‘SN Labeled Nitrogen
Fertilizers by Maize Landwirt Forsch,No 19, 14044 (Ger)

The uptake of '’NH4Cl by maize depended mn field
expeniments on the developmental phase of the plant to which
'SNH4Cl was applied, the distance at which the fertihzer was
placed from the plant, and on the amount of precipitation In
the course of a 50-day growing period, 17% of the total
'SNH4Cl mixed into the soil at the time of seeding, but only
3% of that broadcast 3 weeks after seeding were absorbed by
the plants In culture expennments, depending on the soil
employed, between 34% and 47% of the total '*NH,Cl added
was taken up during this same period Plant growth and total
uptake depended on the availability of soil N (CA 67 2435¢)

BELGIUM

331 van Maercke, D 1965 Folar Fertihzation with Urea
Meded LandbHogesch OpzoekStns Gent 30(4) 2073-85
(Eng ) (Rykslandbhogesch Gent)

Maize cv Wisconsin 240 was sprayed at end August with
1,000 hters 2 5% urea solution or 500 hters 5% urea solution
Both treatments had practically the same effect on leaf N
content, which rose considerably dunng the first 24 hours
after spraying Sampling 1921 days later showed that N

contents were similar for all leaves, indicating that
translocation of fohar applied N had taken place Changes in
yield between sampling dates were small Leaf scorch occurred
in maize sprayed with the more conceutrated solution (FCA
19 2117)

BULGARIA

332 Antonov, 1 1969 Zinc Fertiization of Comn After a
Sugar Beet Crop on Calcareous Chernozem Soil Rast Nauki
6(6) 47 55 (Bulg ) (Sugar Beet Res Inst , Shumen)

In some parts of Bulgana corn grown after a sugar beet crop
on calcareous chernozem soil shows a slower mtial
development, ts smaller, has chlorotic leaves, and tassels and
ears form later Soil fertihzation with B, Mn, and Zn as
micronutrients shows great differences in the development of
corn grown after sugar beet crop Corn plants on Zn fertilized
plots developed more strongly and produced 41% 69% more
gramn than those grown on check and otherwise treated plots
(CA 72 54295¢)

333 Bonev, M 1968 Intensity of Chemical and Organmic
Fertiization of Various Densities of Irmgated Hybrid Corn
Pochv Agrokhim 3 39-47 (Bulg)

334 Dimova, R 1965 The Effect of Manurimg on Maize
Blossoming and Yields Rast Nauki 2(4) 99112 (Bulg)
(Vissh Sel’ Khoz Inst , Sofia)

In good years on chernozem smolnitsa, when male and
female flowering 1n maize hybnids and double hybrnids
coincided, N 1ncreased the proportton of hybnd seed set and
the size of the cobs, the yield depended on vegetative growth,
which was increased by N With cool rainy weather in spring
and delayed sowing, growth was retarded and the male
inflorescences flowered before the female ones In the hybnd
Ohto C92, N delayed male flowening under these conditions,
but in VIR 42 1t delayed female flowering cven more NP
increased flowening, especially of the female inflorescences in
Ohio C 92 With dry spells, male inflorescences flowered much
earlier than female ones, P improved the comncidence of
flowening times and increased the proportion of hybrd seed
set (FCA 19 834)

335 Dimova, R, Simeonova, I 1966 Some Biochenucal and
Biological Processes i Maize as Influenced by Mmneral
Fertihization Pochv Agroklum 1(1) 63 72 (Bulg) (Georgt
Dimitrov Higher Agr Inst , Sofia)

NH4NO; and superphosphate introduced into the soil prior
to maize planting were accumulated 1n the plants immediately
after crop emergence Most of the P was accumulated n the
aenal plant parts at the carly stages of development N
accumulation in the late hybnd, Ohio C92 was also
considerable Plants grew faster when N was applied at the
11 12 leaf stage N fertiizing on chernozem smolnitza soil in
the Sofia area contributed to the formation of more and larger
ears and to a higher grain yield Sugar metabolism was greater
n plants fertilized with N alone or both with N and P, because
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of a more intenstve giowth P fertilized plants produced more
organic acids Maximum differences between fertilized plants
of the hybnd, WIR-42, and the unfertinzed plants were found
at an earlier stage than in Ohio C 92 Amounts of free amino
acids ncreased con wderablv, especially those undergoing
greater metabolic changes i the hwsynthetic processes
(asparagine, glutamime, and alanine)  Greater differences
occurred durmng blossoming, when the quantitative relation
changed 1n favor of glutammne (CA 65 14377b)

336 Khnstov, A 1967 Lffect of Tilage Depth and
Fertihizers on Mmze mm Monoculture Rast Naukt, No 4,
77-86 (Bulg ) (Inst Khidrotekh Meliorats , Sofia)

On typical chernozem n the north of the Danube plamn in
Bulgaria, regular occasional plowing to 30 35 c¢m 1s necessary
Mineral fertilizers are essental, but they may decrease yields in
extremely dry years (SF 30 4398)

337 Kolev, V M 1967 Some Aspects of Nitrogen
Metabolism mn Urea Sprayed Young Com Plants Nauch Tr
Vissh Selskostop Inst, Sofia, Agron Fak, Ser Rast
18 183 200 (Bulg)

The dynamics of synthests of some amino acids during the
first 24 hours after spraying the young corn plants with 2%
urea solution was studied Decreased amino acid synthesis in
the leaves was followed by an activation of that process in the
roots In urea sprayed detached leaves, protein degradation
was restricted mamly to the phase of amude formation
(glutamine and asparagine) Fumaric, succinic, and malic acids
were strongly decrcased n urea sprayed plants These acids
were used 1n the reductive anunation in which aspartic acid
was formed Acceleration m the N metabolism was observed
when the plants were sprayed with urea and mahic or succinic
acid solutions together (FA 1 1049)

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

MnSO; at concentrations of 153 and 60 g/decare and
(NH;)sM07054 4H,0 at 15 3 and 60 g/decare were applied
to Wisconsin 641 AA corn leaves grown on degraded
chernozem before thewr flowening In dry conditions, no
mcrease in the yield of grain or plant mass was observed, N
content and crude protemn were increased (CA 73 108821q)

339 Panaiotov, A A 1968 [ffect of the Trace Elements,
Zinc and Molybdenum, on Wisconsin 641 AA Cormn Growing

on Degraded Chernozem  God  Soffi Univ, Biol Fak
1966 1967 61(2) 305 14 (Bulg)
The eflect of ZnSO; (0025%, 005%, 001%),

(NH4)M0,0,4 4H,0 (7) (0 02%, 0 04%, and 0 06%), and a
mixture of 0025% ZnSO,4 and 002% 7 on the yield of the
overground muass, corn yield, absolute seed weight, extractable
P, and crude protein content was studied o a ficld tnal with
Wisconsin 641 AA cormm on leached chernozem  All
concentrations have a positive effect on the overground mass
and the yield of crude protemn, with the excoption of the
highest Zn concentration and the lowest Mo concentration
The trace clements always have positive effects on the absolute
seed weight The availability of P 1s only improved at 0 05%
ZnS0,4, 006% I, and with the mxed solutton (CA
73 108818u)

50

340 Peneva, N, Patarinski, N 1968 Effect of Zinc Sulfate on
the Chemuical Composition of Corn I eaves Pochv Agrokhim
3(2) 615 (Bulg) (VS! “Georgt Dumtrov,” Sofia)

Corn was grown 1 pots in calcarcous solls When Zn was
applhied, N, P, and K decreased and dry matter increased The
Zn content of the leaves was also influenced by the
composition of the soil and the changes 1n plant nutntion
(wath trace clements) When the rat os of N, P, and K 1n leaves
with and without Zn are higher than 1, the soil 1s not
sufficiently stocked with avulab! Zn (CA 69 66531¢)

341 Petkov, N 1967 Comparative Testing of the
Lffectiveness of Aqueous Ammoma and Ammomum Nitrate in
the Area of the Rossitsa Irrigation System Pochv Agrokhim
2(6) 83 7 (Bulg) (Exp Sta Irng Fmg, Pavlikent)

On leached chernozem aqueous NH; and NH,NO; were
equally effective for maize (SF 31 2767)

342 Nikola, P 1966 Fertilizing of Corn Grown on Leached
Chenozem with Irrigation Pochv  Agroklim 1(5) 481 6
(Bulg) (Exp Sta Irng Fmg, Pavlikem)

Fertilization of leached chernozem was carried out with 6,
9, 12, and 18 kg N/O 1 ha, 6, 8, 12, and 18 kg P,0;/0 1 ha,
and 6 and 9 kg K20/0 1 ha Half of the N was given before
sowing, and half 1n two portions, durtng growth, 2/3 P,Os was
spread 1n the fall before plowing, and 1/3 1n the spring All the
K20 was given 1n the fall Tests were also made with N, P, and
K alone The irngation was twice in 1961 with 160 m3/0 1 ha,
1n three portions, and three times in 1962 with 220 m3/0 1 ha
each Corn reacted most with N, less with P, and not at all
with K, when used alone The lighest yield of grain was with
18 18 9 NP K (kg/ha), 1,433 kg/ha compared to 982 kg/ha
for the control (CA 67 2452f)

343 Sarkizov, M 1967 Use of Peat in Maize Dressing with
Irngation Pochv  Agroklim 2537 (Bulg) (Exp Sta,
Pazard)ik)

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

344 Stowmenov S 1968 The Dates of Ammonum Nitrate
Application to Irnigated Maize Grown for Grain and Silage
Pochv Agrokhim 3(6) 8595 (Bulg) (Inst Tsarev, Knezha)

In tnals durning 3 years at Knezha, hughest yields of grain
and silage matertal were obtained when N fertilizer was applied
at the 5 6 leaf stage or before sowing Split application did not
increase the yields (FCA 22 2624)

CZECHOSLOVAKIA

345 Beley, J ,Kulik, D 1967 The Effect of High Amounts of
Mmeral Fertthzers Apphed to Corn During a Hunud and Cool
Year Acta Fytotech 16 69-83 (Czech)

The paper presents results of experiments carried out 1n
1964 on the Umted Agnicultural 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
gram, a total dose of 800 m3/ha when a period of favorable
moisture conditions was followed by a perniod of insufficient
rainfall Without wrrigation, the greatest rise in grain quantity,
as compared with the unfertihized control, was 8 48 q/ha at
the ratto of NP,Os K;0 1511 In the case of rrigation,
yields were practrcally the same regardless of the level and
ratto of nutrients

346 Bizik, J, Masaryk, S, Ivanic, J 1968 Changes in the
Content of Nitrates m Brown Sois m Relation to the
Application of Fertilizers to Corn Acta Fytotech 17 123-33
(Czech)

The development and fluctuation of nitrate in leaves of
corn grown for grain and fertihized with various combnations
and doses of fertihizers was studied by the colormetric method
The fluctuation of mtrates was observed 1n two depths, 1¢
from O to 20 and from 20 to 40 cm from June to October
The development of mtrate depended mamly upon soid
temperature and reached a maximum 45 weeks after
application of ammonium sulfate On the vanants with stable
dung, the development of mtrate was slower and less
expressive than with ammonium sulfate Dunng autumn, no
nse 1n the nitrate content was observed The fluctuation of
nitrates 1s conditioned by the movement of water in the soil
Evaporation from the sod 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 higher doses of N
fertilizers, the soil contained constderable quantities of NO3 1n
October which, from the pomnt of view of plant nutrition,
must be considered a loss

347 lvanko, S, Michalik, 1 1966 Effect of Previous
Nutntion on Uptake and Tiansformation of Phosphorus mn
Maize Roots Biol (Bratislava) 21 339 51 (Ger) (Lehrstuhl
Radiobiol Biochemie Ldwirtschaft Hochschule Nitra)

Fifteen-day-old seedlings grown 1n water cultures supplying
NPK or NK were transferred to solutions supplying P32
Uptake of P*?/g of fresh root and rate of incorporation of P32
into high inolecular compounds in the first five seconds of
exposure were greater in NK than in NPK treated seedlings
(SF 31 492)

348 Ondracek, L, Kordk, E, Tumova, E 1965
Agrochenucal Effectiveness of Combined Fertilizers on Maize
Agrochemia (Bratislava) 5(6) 162 64 (Czech)

Twenty field tnals on different soil types, 1e , chernozems,
degraded chernozems, brown soils, alluvial souls,at pH6 6 7 6
were set up Mean grain yields of corn variety LSP amounted
to 46 7 quintuds/ha Sigmificant differences were attnbuted to
the P Gran yield increases were higher on soils with lower P
content, with higher CaCO3 content, and with lower pH
values A correlation was established between the so1l P content
and g.amn weight increases The NPK fertilizer prepared using
the mitrosulfate manufacturing technology, was the most
appropriate one for corn fertilization (CA 67 63354x)

349 Ondracek, L 1968 Agrochemical Effectiveness of the

Combined Nitrocarbonate NPK 3B Fertihzer Rostl Vyroba
14(3) 251 56 (Czech) (Vyzk Ustav Anorg Chem, Usti nad
Labem)

Field experiments in 20 vanious regions with fertilizing of
maize were carried out Combtned mtrocarbonate NPK 3B
fertithzer contaming N 15 5%, P,05 9 0%, K,0 14 6%,NPK,
a mixture of simple fertilizers (Lovosice saltpeter,
superphosphate, KCI) and N K, a mixture of mentioned simple
fertilizers without superphosphate, were used The nutnent
levels of N 102 kg/ha, P,Os 60 kg/ha, and K,0 96 kg/ha were
chosen An average increase of corn yield of 0 &8 quintals/ha
after NPK 3B treatment and 073 quintalsfha after NPK
treatment, as compared with control, was obtarned There was
no statistical difference between N K fertithzing in companson
with control and between N P K 3B fertthzing in companson
with NPK A short review of the results vath NPK 3B
fertihizer obtained in Czechoslovakud 1s given (CA 69 95519n)

350 Spaldon, E, Beley, J, Kuka, J 1967 The Influence of
High Nutnent Doses on Yields of Corn jor Grain Acta
Fytotech 16 5368 (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 fertihizer was best apphed 1n spring In drier years,
applying part of the fertiizer before plowing in autumn was
more effective Folar apphcations of N were meffective
Lucerne was as good a preceding crop for maize as cereals
exceptin 1 year with dry weather after tasseling (FCA 21 181)

351 Vonsek, V, Minarova, E 1969 Lffect of Boron on the
Uptake of MNitrogen, Phosphorus, and Potasstum 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 mn growth pots filled with
Richter solution at the coleoptile development stagt and
enriched with B0 5, Mn 0 5, Cu 005, Zn 005, and Mo 00!l
mg/pot To different pots, various amounts of additional B
were also added Plants were harvested after 11 days B
favorably affected the uptake of NPK if used mn low
concentrations {10 mg B/l ), reduced uptake was found with
high B concentrations (100 mg/l) P transport from roots to
the shoots seemed to be mnfluenced more than that of N and
K The ratio of P content n shoots and roots was 4 | 1n
control plants without B, 9 1 with 50 mg B added and 13 1
with 100 mg B added vLarge B concentrations adversely
affected mineral uptake in the order, K>P >N (CA
73 130231u)

352 Vonsek, V, Mannsbartova, E 1966 The
Pathophysiological Effects of High Boron Concentrations on
Culture Plants I Lffects on the Enzymic Activity and
Chlorophyll Production m “Zea mays" During the Early
Stages of Development Sb Vys Sk Zemed Brno, Rada A
4 48390 (Ger) (Pflanzenphysiol Landwirtschafthchen
Hochsch , Brno)

Maize seeds were soaked for 24 hours at 20° m H3;BO;
solutior~ containing 005, 010, 050, 100, and 500 g BfI,
and the enzyme activty and gernunating power of some
determined The remainder were planted in quartz sand and
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were fed with nutiient 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/l the germinating
power dewreased sharply and 500 g B/l was toxic Peroxidase
and polyphenoloxidase activities decreased as the B
concentration was mcreased and were completely inlubited at
5 g B/l Ascorbic oxidase activity was lowered 1n the root. but
mcreased m the plant Growth inlubition and decay were
caused by mactivation of the oxidases (CA 67 32039u)

FRANCE

353 Berlier, Y, Guiraud, G, Sauv.re, Y 1969 Study, Using
Mitrogen 15, of the Absorption and Metabolism of
Ammomum Supplied at Increesing Concentrations to Excised
Roots of Maze Agrochmaca 13 250-60 (Fr) (Cent Et
Nucl , Cadaracl.e}

On mmmerston of excised roots of maize n (NH,), SO,
solutions of 2 10 6 to 1 10 ? normality, incorporation of SN
mn the diffc ent fractions extracted from the roots increased
with 1ncreasmg concentration and leveled off at 2105 to
2104 concentration to increase agam at Jugher
concentrations, the diffusable fraction of NH,,+ tons followed
the same pattern A hypohesis of the mechamsms involved 1s
propounded (SI" 32 3848)

354 Bertrand, D, DWolf, A 1968 Alunmimum, A Trace
Llement Required by Com C r hebd Seanc Acad Sci, Ser
D 267(2¢) 232527 (Fr ) (Inst Pasteur, Pary)

In a study, Al was shown to be a dynamic trace element for
corn The optimum dosige was found to be 02503 mg/l of
culture medwum In case of Al deficiency, the medium
becomes more acd (FA 2 1377)

355 Bertrand, D 1969 Fluorne, a Dynanuc Micro nutnient
for Maize C 1 hebd Seane Acad Su, Ser D 269 1767 69
(Fr) (Inst Pasteur, Pans)

Maize grown in nutnent solution needed small amounts of
I for satisfactory development Depending on Al concentraton
10 the solution, optimum concentration of NaF was 182
mg/l Higher rates were lughly toic A shight eacess of Al in
the solution decreased F toxicity (SF 33 2375)

356 Bertrind, D, DeWoit, A 1966 On the Maximum Yield
of Gram Mamze C « hebd Seanc Acad Agne Fr
52(16) 1186 89 (Fr)

In 1 preliminary trnil in France, three 100 m plots were
sown on May 3 with the muze cv INRA 200 at (a) 60,000, (b)
90,000, ind (¢) 120,000 se ds/ha NPK at 150 75 75 kgfha
together with Mg, Mn, Mo, B, and N1 w s applied immediately
before sowing Harvest took place on September 27 28 The
number of plants/ha and the yield of gram (15% moisture)
were, respectively (1) 47,750, and 6,960 kg/ha, (b) 65,000,
and 8,530 kg/ha, (¢) 81200 and 9,520 hg/ha (I'CA 20 2285)

327 Blanchet, R, Hormmonti S, Bose, M, Gelfi, N, Hilare,
A, Viard, R 1968 Actual Problems of Phosphate ' ertilizer
Observed Through Several Farming Regions i Toulouse
Region C r.&ﬂbd 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 fertihizer was not
appreciable, but 60 kg/ha P,0s 1s recommended to replace
P05 extraced from soil by the average yield of 50 to 60
quintals’ha Where water supply 1s adequate, as under intenstve
irngation, 90 100 kg/ha P,Os are required for a yield of 100
quintals/ha |

358 Coic, U, Lesamnt, C, Provot, M, Le Roux, F 1966
Comparison of Cations i the Mineral Nutnition of Maize and
Tomato Ann Physiol Veg 8(2) 87 100 (Fr) (Centre Natl
Rech Agron , Versailles)

Maize and tomato plants weie grown mn pot culture,
irrigated  with  flowing  solutions contaming 1ncreased
concentrations of X, Na, Ca, or Mg The “normal”
concentration of Na was 02 meq/l, and that of K, Ca, and
Mg, 1 meq/l, respectively The “strong” concentrations were
72 and 8 meq/l respectnely Mineral cations and organic acid
concentrations 1n the different plant parts and at different
stages of growth were deterruned Yields of muze varied from
173 to 221 g/pot, and of tomato, from 147 to 243 g/pot, fresh
weight, growth was mhibited by excess Mg Increased Mg
concentrations also  produced lestons on the leaves In
tomatoes, the content of the different cations was, in general,
increased when the concentration of that 1on was high in the
nutrient solution Ca content was lugher when K and Na
concentrations were lugh, but 1t was reduced when the Mg
concentration was high Sinular results were obtammed with
maize The content of Ca and Mg increased with age of the
plants Total cation contents were highest when K and Mg
contents were high The smallest differences in cation content
were found 1n the roots Na was not antagomstic to the other
cations K was antagonistic to Mg, Ca, and Na, n that order
Ca was antagorustic to Mg and slightly antagonistic to K An
increased Ca concentration always produced an increase in
total cation content Mg was antagonsstic to Ca 1n maize and
tomato The antagonism was reciprocal 1n tomato The effect
on organic dcid content was greater m tomato than i maize
In maize a high Mg concentration decreased the content of
quinic + shikmuc acuds and ligh Ca or Mg concentrations
reduced the citric acid content There was little effect on
succinie, aconitic, and malic acids In tomate a high Ca
concentration increased the total and malic acid content, and a
high Mg concentration ncreased the content of qunic +
shikimic acids and succinie acid and decreased the oxalic acid
content K* 1s the cation favored to accompany NOs; and
organic acids dunng their transport by the plant (CA
66 85118¢)

359 Collier, D 1966 The Nitrogenous Fertihzing of
Rotational Crops on the Calcareous Clay Soils of Limagne and
on the Gramtic Mountainous Soils of Auvergne Ann Agron
17 219-49 (Fr) (Cent Rech Agron du Massif Cent,
Clermont Ferrand)

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



and barley also responded to N but earlier applications, 1e at
tillering, were desirable Applications of farmyard manure to
the Limagne soil for 14 years resulted in a positive N balance
of about 500 kg/ha compared with the negative balances of
approxmmately 1,300 kg/ha and 1,000 kg/ha assoctated with
incorporation of crop residues and use of fertilhzers
respectively (SF 30 1272)

360 Combret, M, Blanchet, R , Fioramont1, S 1969 Effect
of Various Irngation Regimes on thc Economics of Maize
Cultivation in Souls Contaming Different Amounts of Available
Water C r hebd Seanc Acad Agitc Fr 55 77 84 (Fr) (Sta
Agron , INRA, Toulouse)

In soils contaming 85 and 150 mm available water,
irrigation increased maize yields from 10 and 30 g/ha in the
control (unirngated) 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 irngation
(SF 33 4821)

361 Decau, J, Pyjol, B 1969 Effect of Water and N
Nutnition on the Comparatve Yield and Protein Qualty of the
Grain of Maize With or Without the Opaque2 Gene C r
hebd Seanc Acad Sci, Ser D 268(19) 234346 (Fr) (Sta
Agron , Toulouse)

In field tmals, maize cv INRA opaque 2 showed higher
response of gramn yield, content of N and lysine in the gramn,
and yield of lysinefha, to irngation and N fertithzer than
normal maize (FCA 22 2625)

362 Gautier, P, Langlet, A 1970 Effect of Placement of a
Starter Fertilizer on Maize Yield and Leaf Nutnent Content
C r hebd Seanc Acad Agnc Fr 56 516 (Fr) (Societe
Pechimney Samnt-Gobain)

In a NP, NK, NPK fertilizer tnal 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)
mcreased maize yields and decreased moisture content at
harvest Where fertilizers were applied in unbalanced ratios,
placement of the starter fertiizer decreased the harmful
effects of excess K or P nutntion, 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 Pyrences
Results of a Long Term Experiment C r hebd Seanc Acad
Agric Fr 54 29096 (Fr) (Sta Agron, 33 Pont de la Maye)

Results are reported for the first 5 years of a liming
expenment with maize on a “touyas” soul previously under
heaths The soil 15 an acid clay loam (pH 4 8), high 1n organic
matter and exchangeable Al, and low 1n exchangeable bases
and P,0; On unlimed plots maize showed symptoms of N, P,
Ca, and Mg deficiency, and Al and NH, toxicity These
symptoms drsappeared on luming, the optimum rate being
4,000 kg/ha CaO n a single application Compared with the
control, this increased yields by 185 6 g/ha over 4 years, but
only slightly increased the mitial pH and had httle effect on
organic matter content Sphtting CaQ applications produced
lower yields, but soil exchangeable K and P,0; content
changed httle with method of apphcation Liming markedly
increased exchangeable Mg (FCA 22 4483)

364 Routchenko, W, Lubet, E 1966 Role of Cationic
Equilibrium and of the Principal Indwidual 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 grown in containers of soil from an area
known to be subject to toxic symptoms related to high NH, %
levels 1 the plant sap Tlus soil was low in exchangeable
cations and organic matter, but high in availlable P The
analyses of sap from untreated plants were compared to those
obtamned following the addition of 5 meq solutions of Ca, Mg,
NH,, K, or Na chlondes or various combinations of N, P, K,
and Mg amendments per | The healthy plants were
characterized by a much higher K content (40% of the total
cations) as well as lower NH,* content (2% of the total
cations) compared to the plants with toxicity symptoms (24%
and 11%, respectively) Addition of K or Mg reduced or
tiimmated the toxicity, but P and N itensified it The
toxicity may be a result of K deficiency producing a thange in
the production and translocation of carbohydrates necessary
for organic incorporation of NH,* If photosynthees s
depressed the toxic effect 1s intensified L * 64 14910c)

365 Soubies, L, Lenain, L 1967 Results of Expenments on
Deep Placement of Nitrogen Fertthizers for Maize C r hebd
Seanc Acad Agnc Fr 53 922 26 (Fr)

In dry chmates, where evaporation may cause NO; 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
gran yteld increase of 5 qfha over surface application (SF
31 1406)

EAST GERMANY

366 Bike, J 1967 Effect of Irngation, Sandy Soil
Improvement, Differential N Fertthzing and a Preceding
Grass[Clover Crop on Plant Height of Silage Mmze
Albrecht Thaer Arch  11(1) 35442 (Ger) (Inst Acker u
PflBau Muncheberg)

Silage maize was grown with or without irngation 1n
1962 65 following a 1 year [talian ryegrass/alsike clover/red
clover ley and given 80 or 160 kg N/ha Some plots had been
ploughed mn 1959 to a depth of 57 cm and been given 60 tons
farmyard manure, 2 hkg basic slag and 3 hkg 40% KCl/ha,
others had been ploughed normally In the dry years 1963 and
1964, plant height was increased by irrigation, whereas n
1962 irngation adversely affected early growth Plant height
during the early pa-t of the growing season was recuced by the
deep ploughing treatment in all years and by high N 1n
1962 64 (FCA 20 2284)

367 Burkhardt, H 1967 Effect of Different Rates of
Mitrogen Applied to Fodder Rye and Succeeding Maize
Albrecht Thaer Arch 11 78594 (Ger) (Hochsch Landw,
Bernburg)

Econonuc mcreases mn yield were produced on chernozem
by increasing the apphcation of N to 120 kg/ha, a further
increase to 160 kg/ha did not result in any significant increase
m ytelds Ureaform was no more effective than calcium
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ammomn:am nitrate, stmultaneous apshcation of K fertihzer
improved the efficiency of high rates of N (SF 31 1390)

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

In the 10year test cereal and vegetable crops were
alternated annually, manure was added to half the vegetable
crops at 20 tonsfha, M, at 20, 30, or 40 kg/ha, was added at
four levels (each double e next low: r one) as {NH,), SO,
(), CaNO;), (I), or Ca(NO,), NH,NO, (/Ii), P, at 30 80
kg/ha, was added the first year as calcined phosphate and
annually thereafter s superphosphate, K, at 60 160 kg/ha, was
added annually as 60% KCl, the levels of N, P, and K used
dependsd on the crop The crops were oats, potatocs, winter
rye, corn, sum~er wheat, winter wheat, and sugar beets
Generally the different forms of N gave little difference 1n
yield,increasing N increased yields, manure increased vegetable
ytelds At low levels of N, I and /II gave higher yields than/
but this was reversed at hugher levels The pH fell from 7 6 to
7 2 except for the highest level of J where 1t fell to 687 1,
regardless of manunng Total N 1n the soil increased with N
application, increased with time with manure and decreased
without, and was higher at low N levels with J than wath I7 or
Il fotal C at the soill was lughest with J at very low N
dosages, showed httle difference at high levels of N, and
increased with time especially with manunng Generally 7, 11,
and /Il had httle effect on P, K, and Mg levels of the soil
except that at highest dosages P rose snd K fell with I There
was a general ticnd to lower N, P, 240 K levels with higher N
dosages (CA 62 11103¢)

369 Focke, R, Franzke, W, Winkel, A 1966 Comparative
Observations on the Photoperiodic Response of Maze,
Lucerne and Oats as Af,ected by N Application
Albrecht Thaer Arch  10(9) 81528 (Ger) (Inst PflZucht ,
Bernburg)

In pot tnals, maize, oats, and lucerne were established n
the open and then grown in controlled temperature cabinets
under natural daylengths or with the end of the photoperiod
extended from 4 to 11 pm by 2500 lux lamps, they also
received different levels of N At a given N level, all three
species developed better under long phutopertods than short
ones Short photoperiods acce'~- ted flowenng in maize, as
did N application, and led tc high root dry weights in lucerne
and oats, and a high protein content in lucerne *v reduced
root growth of lucerne but, under long pl otoperiods,
increased the carotene content Sugar content was nfluenced
by treatment, the lowest value occurred 1n lucerne under short
photoperieds (FCA 20 938)

370 Kunkel, £ 1965 Combmed Applcation of W6658 and
Urea mn Maize Grown for Silage Wiss Tech Fortschr
6(2) 84-v {Cer)(Inst Acker u PflBau, Muncheberg)

Addition of urea at 90 kg/ha to W6658 (simazine) at 1 5
‘kg/ha i 600 Iiters water applied n bands over the rows at
sowing 1umproved ecarly development of maize and reduced
production costs, cnmpared with plots treated with simazine
alone  Where mitrochalk was applied at 100 kg/ba
pre emergence, half the dr<age rate of urea sufficed (FCA
21 114)
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371 Schulze, W 1964 Nitrogen Fertihzing and Sugar
Formation in Com  Albrecht Thaer Arch  8(8/9) 711-23
(Ger ) (Martin Luther Univ , Halle, Wittenbivg)

Corn was grown 1n pots of 2 kg field sol, 4 5 kg quartz,2 g
K,0 as K804, 15 g P,Os as Ca(H,P0,4),,and 05,10, or
20 g N as (M{4)2SO4 (P NH4NO3 (11), or CH(NO3)2 (I]n
Upper leaf, stalk, and lower leal samples were taken ' 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 7, at high
levels N addition tended tc decrease sucrose levels Sucrose
levels were lughest with /17 P decreased 1n the order 7, II, and
Il and generally with increasing N At the 9 week sampling,
fructose was increased by I/l only in the upper leaves but by /,
II, and IIT n the lower leaves and stalks Glucose was increased
mn all parts by 1, I, and IIl Sucrose mn the top leaves was
mncreased greatly by 7 and JII and 1n the lower leaves and stalk
by 1, 11, and IIl Dry weight n all paits was increased by I, 17,
and /11, but was decrsased with increased dosage to the
gredatest degree by / and least by Il At the 11 and 15 week
samplings, the main changes were ncreased dry weight and
decreased N and P levels The stalks showed a maximum sugar
content at 11 weeks, fructose increased with increasing
dosages of /, went through a maximum with /7, 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 Varous 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 obtaned 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 Micrc Nutnents Iron and
Manganese on the Nitrogen Metabolism of Agncultural Plants
I Informative Studies on Nitrogen Fractions and Amino Acid
Composition of Total Hydrolyzates in Several Forage Plants,
Albrecht Thaer Archiv  13(3) 291-302  (Ger) (Inst fur
Pflanzenerndhrung, Jena and Techmischen Univ , 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 nutnition on the content of crude and pure
protemn as well as of a number of essential amino acids 1n the
total hydrolyzates of the plants n the leaf stage (generally
shortly before flowering) The most striking result was the
partly constderable accumulation of soluble N compounds n
the plents damanged by Fe and Mn deficiency The pure
protein contents were 1n most cases but slightly changed, but
strongly reduced i 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
protemn 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-deficiency in the studied forage
plants, with no spectfic effects on particular amio acids being
noted In dependence on the extent of the damage, the decline
of amino acid contents 1n 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 1s mainly seen 1n the
accumulation of non amino acid N compounds 1n the damaged
plants which are included n the deterrmnation of the crude
protein N, since the contents of the studied essential ammo
acids—as related to the dry matter—are generally but little
influenced by the deficiency nutrition (FA 2 1123)

WEST GERMANY

374 Dorr, R 1968 The Utiization of Nitrogen i the
Alkalowds Brucine and Strychnine by Two Different Cultwvated
Plgnts Z PflErmahr Bodenk 119(2) 107 14 (Ger) (Agnk
Chem Inst , Univ Bonn)

In studies on the uptake of organic molecules by plant
roots, maize and barley were grown 1n pots on a rendzina and
a pseudogley and given 0 5 g alkalord N/oct Small quantities
of the above alkaloids were absorbed unchanged by the roots,
and levels of <0 1% alkaloid (dry matter basis) were found 1n
the tops About 31% of the alkaloid N supplied was recovered
i the plants, but most of this was absorbed after microbial
breakdown 1n the sot (FA 2 1338)

375 Gencke, S 1966 Phosphate Manuring of Fodder Crops
Phosphorsaure 26 174 92 (Ger ) (Essen Bredeney)

Application of 60, 90, and 120 kg/ha P,0, increased
average yields of grasses and legumes in 3,056 regional trals by
35%, 49%, and 61% respectively, corresponding increases were
12%, 22%, and 28% 1n 59 trials with silage maize, 23%, 33%,
and 42% 1n 1,123 trials with fodder roots and 15%, 18%, and
22% 1n 2,105 tnals with mixed com, potatoes, and turnips,
responses increased progressively duning 12 years Responses
by roots, cereals, and grasses to 46 95 kg/ha N (851 tnals) and
to 60100 kg/ha N (675 tmals) were 61% and 57%,
respectively Application of 60 and 120 kg/ha P,Os 1ncreased
average crude protem contents by 44% and 83%,
corresponding increases in P,0s and CaO contents were 62%
and 117% and 45% and 81% (SF 30 2911)

376 Hoffman, W E 1966 The Effect of Potassium Nutntion
on Potassium Uptake by Rye and Corn Plants PflErnahr
Bodenk 113(2) 11220 (Russ ) (Unwv Kiel)

Two sets of rye and corn were planted simultaneously into
nutrient solutions of vartous compositions (hydroponics), a
part of the yield was harvested after 3 weeks, and the rest was
placed into a complete nutnent 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
conbols On the other hand, K deficient plants take up
510 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 agamnst Ca, when compared with the
controls The higher K uptake 15 induced by K deficiency and

has no connection with differences in the content of other
cations in the nutrient solution (CA 66 10251w)

377 Jungermann, K 1964 The Biuret Content of Urea and
Plant Growth Landwirt Forsch 17 939 (Ger) (Landw
Versuchsanst , Darmstadt)

Samples of urea contaiming 0075%4 7% biiret were
applied to corn, sunflowers, and tobacco 1n pot e«periments
Only the sample with 4 7% biuret caused yield depressions in
corn onsand (CA 62 3366a)

378 Knauer, N 1967 Lffect of Banded NP and P Fertiizing
on Growth, Mineral Nutntion 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 NH, phosphate and sulfate,
urea and super Banded NH, phosphate mncreased 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 Companson of the
Net Uptake of Sodwum and Potassium by Maize and Sugar
Beet Z PflEmahr 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 nutnient solutions for
10 21 days In both species, the subsequent uptake of Na from
NaCl was decreased on addition of equivalent amounts of KCI,
additton of CaCl, drastically or slightly depressed Na uptake
by maize of tugh and low K content, respectively, but had no
effect on Na uptake by sugar beet When KCl and Nall 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 1 the roots of both species, but increased K
translocation to the shoots, 1t also increased the translocation
of Na in maize and strongly inlubited 1t 1n sugar beet Rates of
Na uptake and translocation were much higher 1n sugar beet
than in maize (FCA 22 3514)

380 Marschner, H, Schafarczyk, W 1968 Influx and Efflux
of Sodium and Potassium m Maize and Sugar Beet Z
PflErnahr Rodenk 118 187201 (Ger) (Univ Hohenheim)

In solution cultures mitially supplying equ.wvalent amounts
of Na and K, with total cation concentrations varying between
01 and 50 meq/l, plants of high Na and K contents showed a
striking efflux of these nutnents, the exchange of Na and K
between the outer solutton and plants was restricted to
exchange between root and solution in maize, while the
exchange process occurred mainly 1n the shoot in sugar beet
Influx selectivity was affected by Ca and Na + K concentration
m the outer solution Translocation of Na from root to shoot
and vice versa was rapid i sugar beet, but 1t was very slow and
took place only from root to shoot 1n maize It 1s postulated
that the ligh Na accumulation in maize roots 1s mainly the
result of low affimty of the translocction system in the
symplasm o o0t cells for Ne (FCA 22 3515)

381 Niopek J 1965 The Efyect of Nitrogen, Temperature,
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and Water on Growth, Development, and Production Z
Acker u PflBau 121(4) 31533 (Ger) (inst PfiBau u
PflZucht , Gessen)

In pot tnals, 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% soil moisture capacity Under N defiucncy, the
height of both species was reduced and the leaves we ¢ shorter
and narrower than m plants given N Phasic development
(ilustrated in the text) was prolonged by N deficienuy, mn a
year of high temperatures, however, all growth phases were
relatively short N deficiency and moisture deficiency reuced
the number of nodes In maize low N lowered the numver of
panicle branches, extreme N defictency prevented cob
formation In sorghum, however, the number of flowers was
reduced but they formed normal grams, the number of panicle
branches was reduced almost to ml It was thought that
resistance to water deficiency 1s well as to N deficiency by
sorghum was associated with this formation of ncrmal grains,
in addition, plants supphied with water after early water
deficiency formed sccondary panicles, on the 4th 6th node of
the mam penicle, which, with adequate N, formed normal
grams It was thought that low soil moisture and low
temperatures were both responsible for reduced N availability
to both species (FCA 19 155)

382 Scheffer, F, Kikuth, R, Lorenz, H 1965 Aadic
Orgaic Compounds in Shoots, Roots, and Sterile Rlnzosphere
of Corn, Root Excretion Z PflEmzhr Bodenk
110(3) 201 10 (Ger ) (Umv Goettingen)

The effect of the content of vartous 2 1ds in shoots, roots,
and substrata dunng different nrneral nutntion, especially
with Fe and K deficiency, on the bioe "iemical reaction chain
and on the participation of the metabolic products during
nuneral eptake was studied A method 1s described for keeping
the system stenle A measurable amount of inositol phosphate
was formed, the concentration of wiuch increased 8 fold,
when K* was replaced b7 Nat With e dficiency, the citric
acid content increased It was not secreted, but remained 1n
the vacuoles (CA 64 11557g)

383 Scheffer I', Kikuth, R, Lorenz, H 1965 Significance
of Inositol Phosphate in the Uptake of K by Mmze Plants
Naturwissenschaften 52(18) 518 19 (Ger) (Inst
Bodenkunde, Univ Giessen)

From analyses of maize plants 1t 1s suggested that an
nositol phosphate 1s a carrier 1n the uptake of K 10ns (FCA
19 1446)

384 Shaaban, S 1968 Effect of Increased Nitrogen Rates on
Yield and Nutrnient Va2 of Fodder Mamize Z Acker u PflBau
28 221 38 (Ger ) (Umv Giessen)

Crude protem contents and yields markedly increased with
an increasing N supply, application of 200 kg/ha increased
protein content by 50% compared with untreated controls,
and mcreased crude protein yield by up to 75% and 25%
compared with a crop given no or 100 kg N, respectively For
fodder maize, appheation of 100150 kg/ha N s
recommended (FCA 21 730)

385 Teichmann, W

1969 Field Expenment on the
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Phosphate Effect of Partially Water Soluble Phosphate
Fertiizer Mitt DLG (Deut Landwirt Ges) 84(7) 168 70
(Ger) (Landwirt Weser Ems, 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 Yields
were 1dentical, as was the P content of the plants (CA
71 29685d)

386 Wilberg, E , Michael, B, Polimer, W G 1968 Effect of
N Fertibization on Opaque-2 Maize Rich i Lysme Z
PflErnahr Bodenk 121(2) 12532 (Ger) (Inst PflErnahr,
Univ Stuttgart Hohenheim)

In pot experiments with Opaque 2 maize and a local vanety
(normal), N was applied (a) before sowimng at 2 g/pot, and (b)
at sowing at 2 g/pot and agam at flowermg at 1 6 g/pot Grain
lysine content in Opaque 2 was 30% and 68% lagler than in
the normal cv for treatments (a) and (b), respectively
Treatment (b) increased 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
total N was reduced from 4 4% to 4% by late apphcation of
fertiizer, but did not change n Opaque2 (6%) (FCA
22 1787)

387 Zuern, F 1965 A Decade of Vanety and Fertihzation
Experiments with Silo Corn and Turnips in Stetnach Bayer
Landwirt Jahrb 42 47786 (Ger) (Lehr Forschungsinst
Ver Foerderung Gruenlandwirtsch Feldfutterbaues, Steinach,
Straubing)

Comparative cultivation of silo corn and turnips gave dry
weight yields of 15,500 kg/ha for silo corn and 14,300 kg/ha
for turnips Doubling of K P fertilization from 50 P,0s + 100
K20 to 100 P,0s + 200 kg K2O/ha and keeping the N
fertihzation the same (100 kg N/ha) yields 1,900 kg more
corn/ha and 1,870 kg 1nore turnipsfha (CA 66 36902x)

HUNGARY

388 Csermi, 1 1968 Investigations Into the Effect of
Phosphorus on Maize Monocultures Grown on Drift Sands i
the Danube-Tisza Mid Region Duna Tisza Kozi Mezogazd
Kizerl Intez Bull 3 4352 (Hung) (Duna Tisza 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 fertihzer The total N content of maize at the shooting
stage was lughest 1n plots recetving N and K plus P at 90 kg/ha,
followed by the plots receving no fertilizer and tlhose recewving
N and K only Grain N content was highest m plots recerving N
and K only and lowest 1n unfertilized plots K20 was high in
ma ze plants at shooting and very low in the grain at harvest
Average grain yields were lughest in plots receiving 90 kg P/ha
(FCA 22 2631)

389 Dorogi, 1 1966 Effect of Urea Sprays on the
Metabolism, Yield and Quulty of Silage Maize Masonmagy
Agrartud Foisk Kozl 9, Novenyterm , 1025 (Hung)

Green matter yields were most favorably affected by sprays
with 7% solution, followed by 6% und 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 Fertilizers on the Foliar
Surface and Productwity of Corn Agrartud Kozlem
28(34) 21319 (Mung) (Nyirsegr Mezogazdasagt Kiserl
Intez , Nyiregyhaza)

The folar surface per plant was increased by stable dung
and NPK or N fertilizers and decreased by increasing the
number of plants The grain crop yield correlated with the
total foliar surface area (CA 73 34281q)

391 I’so, I, Hussemn, A 1968 Corn Yield as Influenced by
the Date and Method of Nitrogen Fertihizer Application Acta
Agron Hung 1737379 (Hung) (Agr Res Inst,
Martonvasar)

In 2 year traals on a nearly neutral loam soil, comparisons
were made between the effects of NH4NO, 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 1n 1% solution onto the leaves, and foliar spraying
with 1% urea Early application of N sigmificantly increased
grain yelds, whereas spraying with NH;NO; decreased yield
(FCA 22 4486)

392 Latkowvics, ¥ 1969 Fertilization Expertments Agrartud
Kozlem 28(12) 13388 (Hung) (MTA Talajtam Agrokem
Kutato Int , Budapet)

Experiments were carried out with autumn wheat and corn
to ascertan the optimum fertihizer application over a 4 year
period Better results with N fertiize were obtained when 1t
was supplied 1n smaller doses every year than when larger
doses were given every other year The same applied for P
fertihzation Autumn N application gave the best results, and
the most useful N fertilizer was urca On acid souls, fertilizer
apphcation must be supplemented with hming (CA
72 54187w)

393 Latkovics, I, Mate, F 1966 Investigation of the
Nutnent Upta’~ of Young Maize Plants by 32P Labeling
Agrokem Talajtan 15(1) 67 74 (Hung) (Hunganan Acad
Sc1, Budapest)

Superphosphate 32P was applied by 1tself or with increasing
N fertihzer doses to young corn plants i 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 contaning
fertilizers The K,0 conten. o1 corn grown on N P treated soil
increased 1n the carly stages of development but decreased
waen the plant reached the harvesting stage The P uptake of
corn seedlings from the fertihizer was insignificant at the
beginning, but m 2 week-old plants >50% of the P yield
originated from the fertilizer (CA 65 4592a)

394 Latkowvics, I, Mate, F , Varga, G 1968 Role of Nitrogen
in Mineral Fertilizers on Corn Growth, Studied with the Aiud of
Nitrogen 15 Iabeling lsotope Stud Nitrogen Chain, IAEA
1967 10917 (Russ) (Nauch Issled Inst Pochvoved
Agrokhim , Budapest)

The role of N 1n muneral fertilizers in the growth of corn

was studied with 'SNH,'SNO; 2pplied at the rate of 90
kg/ha During the vegetative period, the percentage of N in
vanous parts of the plant decreased in the control and the
fertilized plots But spplication of fertiizer increased the N
content 1n all parts of the plant Application of fertilizer at the
begnning of plant deveiopment increased the N content
mainly 1n the vegeta*ive organs, whereas application at the end
of plant development increa.ed the N content m the
regenerative organs On the basis of N balance, 31 7% of
fertilizer N was utthized at harvest tume, whereas 40 9% was
utilized on the basis of 1sotopic dilution (CA 69 75994k)

395 Pal,1,Lazar,M 1966 The Lffect of Pre Sowing Gamma
Iradiation (Co®°) on the Pzsphate Uptake by Mamze
Seedlings Bot Kozl 53(4) 237-42 (Hurg) (Agrartudomany:
Egyatem Novenytam es Novenyelettam Tanszek , Godolio)

7 wradiation of the seed had no effect on P uptake during
the early stages of seedling growth when 1t was dependent on
seimnal sources of P At the 3 to 4 leaf stage, however, the
uptake of 3% was stimulated by treatment with 1,000 10,000
rand at the 5 to 6 leaf stage by 1,000 r, but at the 7 to 8 leaf
stage 3?P 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 Fertil zers on Cereals Grown on the
Chernozem Brown Forest Soil of Kompolt Agrokem Talajtan
15(1) 97-108 (Hung ) (Inst Aar Expts , Kompoit)

The residual effect of N fertihzers on barley, corn, and
wheat yield was investigated on chernozem brown forest soils
in the comparatively dry region of Kompolt (Hungary)
Medum and lugh doses of N fertilizers (70 and 140 kg N/ha)
showed a sigmificant residual effect which approached or even
surpassed the main effect Best efficiency was obtamed by
applying 70 ng NH,CaPO,/ha (CA 65 2952g)

ITALY

397 Covarell, G 1968 Experimental Results on the
Placement of Nitrogen Fertilizer m Solution for Maize and
Sorghum Maydica 13 70 80 (It ) (Univ Perugia)

In 3 year trials on shightly calcarcous clay so1l of neutral
reaction, aqueous solutions of urea (10% and 20% N) injected
to 15 20 cm depth 1n the rows about 20 days before flowering
were more effective than simlar amounts topdressed n
granular form (FCA 22 4366)

398 Lanza, F, Boscht, V, Onofrn, M 1968 Influence of
Hybnd Type, Plant Density and Level of Fertilizer N on Yield
and Quality of Mmze Grain Sementi elette 14(3) 158 68 (It )
(Staz Agr Sper , Modena)

In tnals in 1965 1967, yield and quahty of maize gramn
were not significantly affected by hybrid type, plant density,
and applied N, but were mainly affected by climate of the year
and soil type However, as a general conclusion, 1t is
recommended that early types should be grown at a density of
6 8 plants/m? and that N should be applied at 50 200 kg/ha
(FCA 22 969)
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399 Macn, F, Olvien, A 1969 Study on Organmic and
Mineral Manuring Apphed at Sowing and on Plant Density of
Grain Maize Agnicoltura Venezie 23(5) 37998 (It) (Ist
Agron , Univ Padova)

In tnals with irngated maize n 1967 1968, the highest
grain yield was obtamed by applying 50,000 kg farmyard
manure/ha, or by mineial fertihizers supplying equivalent
amounts of NPK, at sowing No significint increases m yield
were obtamned by applying N as a topdressing Yields increased
by increasing the plant density from 4 to 10 plants/m?2, but
the greatest increase occurred when the denaity was increased
from 4 to 6 plants/m? (FCA 23 178)

400 Matter, F 1967 Influence of Sowmg Density and
Nitrogen Manuzng on the Productvity of Fodder Maize Ttaha
Agric 104(7) 7719 (It) (Gruppo Studio Problemu Irnig
C R ,Roma)

In a maize trial near Rome, three plant densittes (12, 21,
and 30 plants/m?) 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 Irngation was given
weckly duning the growing period The dry matter yield/ha of
herbage at the two higher plant densities outyielded that at the
lowest N had no effect on yield It was considered that the
optimum LAl wac about 12 (corresponding to 2021
plants/m?) (FCA 21 109)

401 Schastiam, L A 1964 Effect of Mitrogen and
Sulfur Contavung  Fertiizers on the 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 Nazl Meccan Agr Rome)

The effects of N and S fertihizations on the S and N content
and the amino acid compositior of the protein of corn fodder
were investigated The four treatments were controls without
fertihization, ferulication with 360 quintals SO;/ha,
fertilization with 120 quintals N/ha, and fertilization with
360 and 120 quintals SO; and N/ha, respectively N and S
fertihzation did not influeace the forage yield and ash content
of dry matter The N content of the dry matter significantly
increased with N and S N fertihzation The S content increased
with S and dimmished with N fertithzation, the N + §
Interaction was positive and sigmificant The biological value of
the protein increased markedly with fertihzation with S and S
+ N, but decreased with N fertihzatton The mg of ammo 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, threonmne 3591, 39 51, 36 35,
43 37, serinc 40 57, 42 99, 44 18,53 93, glutamic aud 71 58,
75 50,75 69,76 11, glycine 62 77, 63 95,68 07,81 42, valine
4698, 54 38, 5252, 54 13, methionine 11 16, 16 85, 10 72,
1375, leucine 6049, 6779, 7616, 75 63, phenylalanine
3232, 3469, 3470, 35 25, argimine 82 21, 106 30, 109 19,
12777, cystew acid 1170, 1037, 11 25, 12 60, total NH,
groups 765 69, 838 47, 897 46, 933,05, total NH; + NH,
924 83, 95792, 103125, 109699, proline 41 48, 42 47,
56 41, 5296, alanine 74 89, 76 52, 9008, 8795, isoleucine
3381, 3457, 4339, 4103, histdine 3104, 33 18, 39 35,
34 14, tyrosine 20 77, 19 15, 20 26, 18 45, and lysine 45 05,
48 02,58 82,44 61 (CA 62 16911b)
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402 Toderl, G. 1967 ' Nitrogen » Fertilizing: in Comn,
Investment and Irrigation. Prog Agr (Bologna) 13(8) 819 38
(It)

NETHERLANDS

403 Smulde, K W, Van Luit, B 1969 Boron in Maze
Landbouwvoorlichting 26(2) 78 80 (Neth) (Inst
Bodemvruchtbaarherd Haren)

Deficiency of B 1n soil was suspected as the cause of poor
kernel development and hard rot m corn in some fields in
Gelderland, East Overyssel, and North Brabant in 1964 and
1965 Concentrations of B 1n the soil and leaves were,
respectively, 0 18 027 and 55 11 ppm Fertilization of test
plots contaiming 0200 25 ppm B with 0, S, 10, or 20 kg
borax/ha 1n 1966 had no definite effect on kernel
development or on crude protemn, crude fiber, or starch
equivalent of the cobs, stems, or leaves In pot tests in soil
containing 0 12-0 18 ppm B, and receving a base fertilization
of N, P, K, and Mg, application of 20 kg B/ha had no effect in
the first year on weight or kernel development Repetition of
the experiment n the following year n 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 w.re normal n the pots previously
treated with B Plants 1n the untreated pots showed white
stripes 1n the leaves characteristic of B deficiency, and kernel
development was very poor Poor kernel development 1n corn
on sandy sols in dry summers 1s most likely due to B
deficiency In cornfields with B <0 30 ppm/application of 10
kg of borax/ha 1s recommended (CA 71 29675a)

POLAND

404 Dorywalsk1, J , Baramecki, A 1967 Influence of Deep
Ploughing and Manure and Nitrogen Doses on Corn Gramn
Yield and Its Quality Poznan Wyzsza Szkola Roln Rocz
31(10) 211 26 (Pol)

The expeniment was made on slightly clayey sand which
covered the loam, of humus layer depth about 30 cm,
sufficiently rich 1n assimilable P and poor mn K, and of neutral
reaction The expenmental field was ploughed before
winter—one part 20 cm deep and one part 35 cm deep,
ploughing 1n at the same time various manure doses 150, 300,
and 400 quintals/ha In spring additional N doses were applied,
namely 0, 30, and 60 kg/ha P K fertihization was uniform and
amounted to 54 kg/ha P,05 ard 120 kg/ha K, O 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 chmatic conditions during the corn vegetation period

405 Grzesiuk, W, Zawartka, L 1964 Comparison of the
Fertthzing Lffects of Urea and Ammomum Nitrate on
Potatoes and Corn Zeszyty Nauk Wyzszey Szkoly Rolniczey
Olsztyme 18(1) 11520 (Pol) (Wyzsza Szkola Rolmcea,
Olsztyn)

In the "eld expeniments with potatoes and corn, the
fertihzing properties of urea were equal to those of NH;NO,



Potatoes reacted vigorously to N fertilization and 50 kg or 100
kg/ha increased yields by 432% and 66 2%, respectively,
whereas the corresponding increase i corn was only 16 1%
The highest yields of both plants were obtained when urea had
been appled before and NH,NO, after planting (CA
63 9010g)

406 Jesmanowicz, A 1967 Influence of High Nitrogen Rates
on the Yield of Maize Cultivated for Ensilage Pam Pulaw No
26, 3-8 (Pol ) (Zaklad Fizjol Roslin IUNG, Pulawy)

In trials during 3 years, compared with 40 60 kg, the
application of 80 100 kg N/ha to siage maize cv Wigor and
Wir 42 resulted 1n a sigmificant increase in mean fresh weight
yield of 56 quintals/fha This increase was little affected by
variety, soil type, or cimate (FCA 21 2446)

407 Kozakiewicz, A, Elis, B G 1967 Water Consumption
by Phaseolus vulgans and Zea mays as Influenced by
Manganese Fertihzation Proc Soil Sci Soc Amer
31(1) 12325 (Eng) (Univ Warsaw)

In a greenhouse experiment using a Houghton muck soil,
fertihization with Mn, either with or without liming, increased
the effivency of water utihization by both pea beans (P
vulgaris) 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
i 35 days than did the smaller untreated plants (CA
67 2440a)

408 Litynski, T, Mazur, K 1963 Urea Formaldehyde
Preparations us Slow-Action Nitrogen Fertiizers Roczniki
Gleboznawcze 13 277-80 (Pol) (Coll Agr ,Cracow)

The fertithzing value of waternsoluble urea H,CO
condensation products was nvestigated Pot tests with Itahan
ryegrass and oats, and field tests with maize (and wheat),
potatoes, and sugar beets were conductcd The following
molar ratios of H,CO to urea were used 11 (7), 1125 (ID),
1150 (II), and 12 I and /I did not assure adequate
quantities of N nutrnients ZII had the same or even better
effect in potato growing than urea or NH,NO, (CA
63 14000h)

409 Seidler, M, 1v62 Effect of Potas.’um Fertilization on
the Uptake of Nutnitive Constituents by Native Corn Vaneties
Pam Pulaw 14 267 98 (Pol) (Fertilizer Inst , Bydgoszcz)

In pot and rield experiments, addition of K (1 g K, 0/1) to
a soil contziniag 12 24 mg K,0/100 g of soil did not increase
the yield independently of the length of the growth pertod K
fertihzation caused mmtially a decrease of K uptake by the
plant, and 1t increased the tendency of the corn plant to take
up lime, when grown on shightly acid, unlimed soils 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 ranfall
playing a decisive role (CA 62 9733g)

410 Seidler, M 1968 Effect of Potassium on Development
and Yield of Maize Zesz Nauk, Wyzsz Szk Roin Szczecii'le,
Roln 4(28) 14552 (Pol) (Wyzs Szk Roln , Szczecin)

The addition of ! or 3 g K;0/22 kg of soil was riust
effective for the development of mwize The increvse of K

supply (5 g K,0/22 kg) decreased dry matter and nhibited
the Ca®* and Mg?* uptake 1n all the developmental stages
(CA 71 21290a)

411 Smuerzchalska, K 1965 Ability of Various Plant Species
to Utilize Phosphorus in Phosphite Powder, as Deternuned by
the Isotopic Method Postepy Nauk Rolniczych 12(5) 27 38
(Pol) (Polska Akad Nauk, Warsaw)

Adding 02 g P05 in the form of phosphite powder (/) or
superphosphate (/1) to 100 g sand soil, pH 6 8 increased the
plant material yield (above the soil), respectively, 44 77 and
7188,54 173 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 I/ The amount of plant P
(as % of apphed) from / and I, respectively, was 13 1 18 7 and
372537,138274 and 329429, 16208 and 315339,
87111 and 182247, 132 and 362,and 18 6 and 377 n
oats, corn, legume, yellow lupine, barley, and mustard seed
(CA 65 17652h)

412 Szukalski, H 1968 Effect of Magneswum Fertilization on
the Sowing Quality of Seeds Rocz Nauk Roln, Ser A
94(3) 405 23 (Pol ) (Pracownia Nawozenma \UNG)

Experiments were done in pots, containing soil of pH (KCl)
5 2, hydrolytic acidity 2 8 meq, and Mg, 31, P,0, 8 1,K,0
15, total N 57 4 mg/100 g Additional soil was fertilized with
vartous amounts of NPK fertilizers, depending on the plants
grown Plants were topdressed with N and CaCO, 05 2 0,and
CaCl, 0307, H3BO; 7S5, MnSO, 150, CuSO, 150, and
ZnSO, 75 g, with 10 mg Fe3* aitrate The Mg was added 1n
various amounts, in the form of MgSO, 7H,0 before sowing,
and as a topdressing Addition of Mg to the soil increased the
seed yreld ~nd weights, especially with corn The yield of
straw was . nt affected by the addition of Mg to the soil The
amounts of Mg in seeds increased by 0 06-0 23 1n ficld beans,
0070 14 m oats, 0 16 048 n flax, and 0 08 0 15% of dry
weight in corn Application of wig increased the content of P
1n flax seeds considerably, »nd to a lesser extent than in oats
and corn The amount of La 1n seeds decreased The reaction
of plants to Mg content tn seeds decreased n the order corn,
field beans, flax, and oats (CA 71 2620s)

413 Wlodkowski, M 1969 Uptake and Translocation of
Phosphorus in Young Zea mays Plants Rocz Nauk Roln , Ser
A 96(1) 83 102 (Pol ) (SGGW, Warsaw)

The effect of nrevious conditions of mneral nutrition on P
uptake by yourig corn seedlings was investigated, as well as the
P transport within tlie root system and to the aenal parts of
the plants The ratio of the mass of aertal parts to the roots
showed defimte differences depending on the previous supply
of mineral constituents This ratio was approximately 1 when
P was absent from the nutrient solution, but it was >2 when a
complete P contaning 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, especially to the
aenal parts, was lower 1n 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'/ to lateral and much
higher to adventitious roots (CA 73 87063b)
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414 Wostowska, R 1965 Influence of Potassium Ferttlizer
on the Content and Composition of Nitrogen Compounds in
Corn Poznan Tow Przyjaciol Nauk Wydz Nauk Roln Les Pr
Kom Nauk Roln Kom Nauk Les 19(1) 22345 (Pol)
(Katedry Chem Rolnej Wyzszej Szkoly Rolniczej, Poznan)

Pot experiments were carnied out for 3 years on two
vanettes of corn, 1e, Zlota Gorecka and Mieszko The soil,
with a pH of 5 85, contamned 13 mg of P,Os and 6 mg of
K20/100 g of soil Ths sotl was fertihized with N, P, Mg, Mn,
B, and Ca, cach corn plant received 0 33 or 066 g of K,0 as
K2S04 The leaves stems, and cars were gathered n the nulk
and dough stages of grain matunty for analysis The yields,
K20 content, total N, protemm N, and « ammo N i the
hydrolyzate were determined The amuno acids (16) were
determmed by a paper chromatograph Increasing the
treatments from 0 33 10 0 66 g K, O/plant did not appreciably
change the vanation of the total N content between each part
of the corn crop dunng the nulk and dough stages, however N
assimilation was increased In the same growth stage, the lecger
K20 treatment cffected a decrease of the protein N to total N
ratio in every part of the corn crop The differential K,0
treatment cftected a chan g 1n composition of protein m stem
and leaves In the protein of these parts, tue larger K,0
treatment ncreased the cystine, tyrosine, leucine, and
isoleucine contents, but decreased the contents of arginine
alanine, and phenylalanine These changes were similai for
both vancties of corn n the nilk and dough stages (CA
67 116201d)

415 Zorawska, B 1968 Influence of Fertilizing Levels on the
Development and Yield of Corn Hybnds for Ensilage Pamiet
Pulawski 31 7791 (Pol) (Inst Soil Sct Cultiv Plants,
Pulawy)

A study was made of the response of corn to various doses
of fertihzers (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 fertihzers were applied before sowing, and the same
amount of N fertihzer was added at the stage of 4 5 leaves
The lowest doses of the fertihzers caused increases in foliage
and dry matter yields, the effects of both higher doses were
inconsistent and depended on weather conditions, especially
on the amount and distribution of ramnfall 1n July and early
August The fertilization had no nfluence on the course of
developmental phases and length of the growth period (CA
70 105507u)

PORTUGAL

416 Gargantim, H, Dos Santos, D, Alois;, J S 1968
Comparative Study of Ammorum Sulphate and Anhydrous
Ammonia for Maize Bragantia 27 67 70 (Port )

There was no sigmificant difference between anhydrous
ammon'a and (NH, ), SO, as form « f N for maize on a latosol
and on a podzolic soil (SF 33 3185)

ROMANIA

417 Avram, P 1964 Efficacy of Ammonia Water Apphed to
Wheat and Maize on the Brown Podzolized Soil of Oradea, as
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Compared with Ammonium Nitrate An Inst Cercet Pentru
Cereale Plante Teh Fundulea, Ser B 32 519 (Rom)

Experiments were carried out with ammoma water and
ammomium nitrate applied to wheat and maize on brown
podzohized soils, previously fertihzed with phosphates,
phosphates and K, and K The lughest increase in yield was
produced by the N and the lowest by the K fertihzer No
difference was found between ammonia water or ammonium
nitrate (CA 66 64675u)

418 Baescu, N, Corbean, S 1964 A Study of the
Phosphorus Uptake by Maize Carried Out by Means of P*?
An Inst Cercet Pentru Cereale Plante Teh Fundulea, Ser B,
32 12336 (Rom)

The rate of uptake charactenzed the periods of maximum
and of critical P consumption by the plants The curves
expressing the two processes have different shapes The curve
of P20s accumulation 1s S si 1ped and the curve of P32 uptake
has the shape of a bell with a peak in the earing stage The
distribution of P20s n the plant varies during the growing
season In the early stages, the highest P,Os percentage 1s
contamed in the stem and leaves, 1n the ripening stage, P,0s
increases i the ears up to 79 3% The distribution of P32
dr fers from that of P,0s and shows a double vanation (a)
during the whole growing season the highest P32 amounts are
found 1n the stem and leaves, (b) as the plants grow, the P32
amount increases In the stem, while 1t decreases 1n the leaves
and panicle, and 1s maintained at about the same level 1n the
ears

419 Boerw, I 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 soi1l was a strongly podzolized brown forest soil with a
humus content of 1 5%-1 8% and a humic to fulvic acid ratio
of 0 7, mobile P and K contents were low and pH was 4 14 4
Fertilizer accelerated ripening by 2 3 days in wheat and 5 7
days 1n maize The time of NP application before planting did
not affect maize yields Applications of a little N and P 1n 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 Phytotechnical Measures 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 53540
(Rom)

In the same stand, the 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 nchly fertilized soil
(N 96 and P 64 kg/ha) Taking into account hybnd X stand
Interaction, the best stand for DH 311 15 ~35,000 plants/ha,
wlile DH 208 achieves highest yields at 40,000 plants/ha
During t'.e years in which water storage 1s reduced 1n the soil
at sowing time, stands should be reduced by 5,000 7,000
plants/ha for both hybnds (CA 72 99593s)

421 Bunescu, O, Petrache, E, Co.onea, C 1967 Effect of
Fertihzers on Yield and Chemica' Composition of Corn in an
Umnterrupted Crop An Inst Cercet Cereale Plante Teh
Fundulea, Inst Cent Cercet Agr,Ser.B 35 431-40 (Rom )



* The paper presents results of investigations carried out on a
chestnut chernozen: of Dobrogea, concerning the effect of
fertilizers applied to corn grown as an uninterrupted crop The
effects of mneral and organic fertihzers on certain
agrochemical characters, on yield amount, and on yield
chemical composition were nvestigated 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 i protein
content to be wholly related to an absolute and relative
prolamin increase (CA 72 99584q)

422 Buzdugan, I, Nitn, S, Moga, E 1967 Aspects
Concerming Liming Fertilizer Interaction in Corn and Potatoes
in an [llluvial Clay Podzol of Horodnic An Inst Cercet
Cereale Plante Teh Fundulea, Inst Cent Cercet Agr, Ser B
35 495507 (Rom)

The experiments were carried out at Horodnic, Botosan
distnict, on a soll with strong acid reactton and in the
greenhouse Results obtamned n pots emphasize that the
application of ime alone, or combined with mineral fertilizers,
to the Horodnic podzol gave important favorable changes in
acidity indexes Neutrahization of active acidity by lming
simultancously enhances both N and P availability 1n the soil
and this phenomenon is further reflected 1n a more mtensive
assimilation of these elements by the plants (CA 72 99591q)

423 Coculescu, G, Isfan, D, Handra, M, Tutoveanu, A
1964 The Efficacy of Fertilizers n Maize Monoculture, on a
Prograded Chocolate Chernozem An Inst Cercet Pentru
Cereale Plante I'ch Fundulea, Ser B 32 10322 (Rom)
Maize showed a very strong response to N, the rate of
NogP32 mnducing an increase of 113 quintalsfha (30%) as
compared to N3,P3, The rate of NggPy, gave a yield of 57 0
quintals’ha as against 365 quimtalsfha obtained on the
unfertilized plot The response of maize to P was weaker,
while no response at all was recorded n the case of K
application The most suitable N P ratio was found to be 3 1

424 Davidescu, D, Caramete, C , Sandomw, D, Cremenescu,
G, Vines, I, Stan, S, Haceadur, L, Bartok, R , Popescu, S
1967 The Influence of Fertiizers on the Chemical
Composition and Quality of the Corn Yield on the Brown
Podzolized Soil from Albota Arges Prob Agr (Bucharest)
19(6) 20 34 (Rom)

The differential absorption of N, K, Ca, and Mg and the
changes 1n corn field with fertihzers 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 Davidescu, D D 1965 The Mmeral Fertihzing and
Quality of Maze Proc Fourtt Reg Conf Int Potash Inst ,
8597 (Fr) (Inst Agron, Buc...est)

Grain yields increased in unirngated maize (and in 1rngated
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 P,05, and 2 8 13 kg
for each kg K,0 Tabular data are given on the chemncal
composition (including the ratio of hydrolyzed to

non hydrolyzed N or P) in leaves and grain Protein yields
increased from 128 kg/ha in grain of unfertilized maize to 214
kg with 100 kg N + 50 kg P and to 302 with NP + 80 kg K, the
mcrease 1n 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)

Sail fertiity potential was lugh enough to allow yields
ranging up to 4,200-4,300 kg/ha 1n uninterrupted crops and up
to 4,400-4,900 kg/ha when growing corn after wheat, without
any fertihizers By applying chemical and organic fertilizers,
yield gamns of 590 and 1,590 kg/ha (13837 3%) m
uminterrupted crops, and .f 470 1,290 kg/ha 1n corn grown
after wheat could be obtamed as compared to the
nonfertihzed control Admunistration of N and P chemucal
fertihzers at 64 and 48 kg/ha, respectively, with fall plowing or
when disking 1n spring gave similar results Application of the
same rate with summer plowing gave sigmificant yield decreases
as compared to the previous triils In corn grown after wheat,
ytelds increased in proportion to mtrate N content in the soil,
as a consequence of ferttlizer use Protein N 1n the kernel was
increased when N rates were increased from 48 to 96 kg/ha,
adminustered alone or together with P at 32 and 64 kg/ha (CA
72 99588u)

427 Ghula, A , Macavel, T, Militescu, L , Pop, C, Vines, I,
Bordenasu, C , Haceadur, L , Stzn, S , Popescu, S 1966 Effect
of Some Fertilizers, Irace Elements, Biologicals, and
Gibberelins on Corr Yields Jnder fmmiganion Conditions n a
Reddish Brown For~ t Soil An Inst Cercet Pentru Cereale
Plante Teh Fundulea, Ser B 34 455 69 (Rom )

The title effects were examined mn an expenment
undertaken 1n 1964 66 on a reddish brown forest soil formed
on loess, at Tincabesti (Ilfov district) The soil contamned
2507% 2 85% humus in the 030cm layer, 0 110%-0 130%
total N, 0 120%-0 135% total P, 1 7 7 mg available P,05/100
g soil, and 1622 mg avalable K,0/100 g soil The 12
treatments included NPK, barnvard manure, trace elements
(Mn, Mg, Zn, B, I, Co, Mo, and U), biological products
(azotobacterin, phosphobactern, silicobacterin), and
gibberelins The three bacteral products, applied together, did
not increase the yields on the untertiized soil, on soil
fertihzed with NPK, or with NFK + barnyard manure The
biologcal products did not significantly affect the chemical
composition of the plants and grain in either treatment
Gibberelin produced a more vigorous vegetative growth but a
hugher percent of poorly developed cobs, thus decreasing the
yields The grains of the gibberchn treated plants contained
less useful substances The tiace clements combination did not
increase the yields on the unf.rtihzed soil, but caused a
significant yield increase of 17 6% 23 6%, when applied 1n
treatments with biologicals, on soul fertilized with N 64, P,0;
48, and K,0 20 kg/ha Thus, for ungated corn, on the
examined reddish brown forest soil, the trace elements reserve
1s adequate for a balanced nutrition, but on the fertilized soil a
certain shortage appears The trace elements gave a shght
increase in total useful compounds {proten and starch) of the
grans, on the soil fertihzed 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
corn double hybrids under irngation on the examned soil, and
assured the highest yields of the best quality (CA 71 69757k,

428 Hera, C, Suteu, G 1964 Determmation of the
Efficiency of Nutrogen Fertilizers in Maize Crops, by Means of
IS\ An Inst Cercet Pentru Cereale Plante Teh Fundulea,
Ser B 32 13749 (Rom)

Determinations of the total N and of the N taken up by the
plant from the fertiizer and determinations of green and dry
matter were carried out at a 30 cm height and at earing time
The fertthizer was utiized by the plants beginning with the
first growing stages, and the higher 1ts concentration the more
intensive 1ts utilization From 1sotope analyses, dunng panicle
formation, 1t appears that 40 5%47 7% of the total N 15
absorbed from the fertiizer Application of the N fertihizer in
stages increased the yield (CA 66 64676v)

429 Hen, C, Suteu, G, Bologa, M 1968 Determnation of
the Utilization Coefficient of Nitrogen Fertilizers by Maize
Stunta Sol 6(2 3) 103 112 (Eng)

In three expeniments, sited on moderately degraded
chernozem (pH 71,0 15% N, 2 7% humus, 0 8 mg P,05/100
g, 25 mg K,0/100 g) labeled N was applied at rates of
333100 kg/ha Results showed that 34% of the N taken up
occurred 1n the stem and 66% occurred in the gran (FCA
21 732)

430 Hera, C, Segarceanu, O, Apostol, V, Tabaranu, T,
Nicolae, A 1968 Results of Experiments with Vanous
Nitrogen Fertilizers on Maize An Inst Cercet Cereale Plante
Teh Fundulea Ser B 34 397408 (Rom)

In a 3 year wheat maize rotation on a moderately leached
chernozem (pH 6 4-6 6), a meadow chernozem (pH 6 6), and a
highly leached chernozem (pH 6 3), N apphed at plowing at
the full rate or half at plowing and half in the spring gave the
best results There were no significant differences between
forms of N [NH3;, NH40H, CO(NH,),, NHyNO;] (SF
32 3182)

431 Hera, C, Suteu, G, Bologa, M 1968 Uptake of
Ferttlizer Nitrogen and Phosphorus by Maize, as Affected by
Method and 1ime of Application An Inst Cercet Cereale
Plante Teh Fundulea, Ser B 34 409 20 (Rom)

Experiments with !N on a moderately leached chernozem
(pH 71), ingated twice with 400 m?/ha showed that N
fertilizer applied as a side dressing at the 5-6 leaf stage gave the
best results P uptake was increawed by the simultaneous
application of N (FCA 22 3176)

432 Hurduc, N 1967 Formation of the Photosynthetic
Apparatus i Maize Under the Influence of Nitrogen
Fertilizers I eaf Pigments Synthesis Trans, Int Congr Soil
Sct, 8th, Bucharest, 1964, 4 1271 79 (Eng) (Cent Inst Apr
Res , Bucharest)

There was a net difference in the effect of NO; as
compared with that of NHs* on leaf pigment synthesis
maize seedlings For the first 30 minutes NH,* was more
favorable for pigment synthesis and accumulation than NO,
After this, a positive influence of the NO3 became evident for
the next 6 days An optimum concentration of fertilizers
exists for the formation of leaf pigments (CA 71 12162h)
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433 Hurduc, N, Stefan, V 1966 Influence of Fertilizers on
Photosynthetic Actimity of Mmze Plants Prob Agr, No 9,
27-37 (Rom ) (Cent Res Inst , Fundulea)

In field tnals during 3 years, the hybrid maize HD311
(grown at a density of 30,000 33,000 plants/ha) received
vartous levels of N, P, K, and farmyard manure Data are given
for the effect of fertilizers on leaf area and chlorophyll
content at five stages of growth At flowering, 80 kg N + 60 kg
P + 20 tons farmyard manure/ha increased chlorophyll content
by nearly 30% There was a direct relationship between leaf
chlorophyll content (at flowering) and gran yield (FCA
20 921)

434 Nicolae, C, Stefan, I 1969 Basic Aspects of Corn
Growing Technology on the Podzolic Soils Between the Olt
and Dimbovita Rwvers Prob Agr 21(4) 18 27 (Rom) (Sta
Exp Agr Arges)

In field trals 1n 1956 68, yields of maize were increased
when preceding crops were perenmal fodder legumes Yields
were ncreased by 2 6 hkg/ha by cultivating 1n autumn to a
depth of 30 cm Application of 70 kg N + 70 kg P + 80 kg
K/ha or 20 tons farmyard manure + 70 kg N/ha gave the
highest yields (FCA 23 169)

435 Nicolae, C 1967 The Effects of Fertilizers, Manure and
Crop Residues on Yields of Maize on the Podzolized Brown
Souls of the Arges Region Prob Agr 6 529 (Rom)

In tnals with the early maize double hybnd HD 101 and
the medium early HD 208, sois were hmed with 5 tons/ha
CaCO; Twenty tons/ha manure plus Ng4 applied every 2
sears on medium or strongly podzolized brown soils gave the
best results On better structured, shghtly podzolized souls,
NosPsaKgo was suitable when no organic matter was
availlable Responses to 5¢tons/ha cobs plus NgcPss were
obtained only from the second year onwards (SF 30 3793)

436 Petrescu, O, Picu, I, Isfan, D 1967 Effect of Increasing
Nitrogen Rates on Nitrate and Free Amino Acid Content of
Corn and Sugar Beet Leaves m Imgated Crops An Inst
Cercet Cereale Plante Teh Fundulea, Acad Stunte Agr
Silvice, Ser C 35 445 53 (Rom )

There was not always a direct relation between the amount
of N fertihzer applied and the NO; and total free amino acid
content 1n corn and sugar beet grown on an irngated,
moderately leached chernozem A positive correlation was
shown betw.2n the harvest yield and the NO; and total free
ammo acid content in the leaves The absorption and
metabolism of NO; was higher 1n sugar beet than in corn (CA
73 97968q)

437 Petrovici, P, Plc 2, D 1968 The Effect of Natural and
Chenmucal Fertilizers on Maize i (Station) Experiments
Conducted on Eroded Soils Prob Agr 20(3) 1522 (Rom)
(Agr Exp Sta, Podu Iloaie)

Three years’ results are presented Thirty two kg/ha of N
and P together gave a 21% yield increase Higher applications
were not so effective Ten to 40 ton/ha farmyard manure gave
increases of 17%-45% and combined application of fertilizers
and manure gave a 46% increase compared with the control
(SF 31 4481)



438 Pop, L, Matei, I 1967 The Efficacy of Some Doses of
Chemical Fertihzers Apphed to a Maize[Rye Rotation on the
Timburest: Sands at Two Sowing Densities Bul Stunt Univ
Craiova9 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 contamed 85% 90% sand and 05% 1 2%
humus Ammonmum mtrate at 96 kg/ha gave the highest
increase 1n 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 1n rye density of
sowing did not affect response to fertiizer (FCA 23 175)

439 Reichbuch, L 1966 Comparative Efficiency of
Ammonia Water and Ammomum Nitrate for Winter Wheat,
Corn, Sugar Beet, and Potato Prob Agr 18(10) 24-32
(Rom ) (Sta Exp Agr Suceava)

After 4 years of expeniments on a chernozem soil, the
following conclusions were drawn the effect of NH,OH
applied to wheat, maize, sugar beet, and potatoes was
practically the same as that obtained from the application of
NH4NO3, the utilization of N alone did not ensure significant
yield increases for potatoes and sugar beet, the most efficient
fertihzation system consisted 1n applymng 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, Marinov, C 1966 Expenmental Results on
the Efficiency of Fertilizers and Imgation Applied to Maize
Grown Under Conditions of the Southern Banat Prob Agr
18(7) 409 (Rom)

Optimum rates are Ng,P4, on chestnut chernozems and
Ng4P3, on chernozem showing imtial salimzation With
organic manuring 20 tons/ha dung or 10 tons cobs should be
applied 1n conjunction with Ng, (SF 30 1382)

441 Stefan, V, Hurduc, N 1967 Effect of Fertilizers on
Water Consumption by Maize During the Growth Pertiod Prob
Agr 19(4) 4-17 (Rom)

Various combinations of N, P, and K fertihizers, with and
without farmyard manure, were applied to maize n a 3 year
field expernment Highest grain yield and lowest rate of
transpiration were obtained with complete NPK fertilizer +
farmyard manure Combinations of NP fertiizers increased
rate of transpiration dunng the mmtial growth stages
Fertilizing increased the osmotic pressure of the cellular sap
duning early development but decreased it after grain
formation (SF 30 3795)

442 Suteu, G, Hera, C, Borlan, Z, Bologa, M 1967
Samulation of Nitrogen Absorption by Com by lIts
Application in Bands with Superphosphate An Inst Cercet
Cereale Plante Teh Fundulea, Inst Cent Cercet Agr, Ser B
35 481 93 (Rom)

Band application of 32P labeled superphosphate mixed
with '5N labeled (NH,),S0,4, NH,NO;, or urea at planting,
causes, 1n addition to a stimulation of P absorption from the
superphosphate, a stimulation of N absorption from the N
fertilizer, by young corn plants, as compared to the treatment
where superphosphate and NH,;NO, were applied separately
Relative degree of stimulation in 32P and 'SN absorption

depend: on the kind of N fertilizer and 1s less for ! SN than for
3P Both effects are attributed to an increase of the absorbing
area of the plant roots mn 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 occurring in 32P
and 5N accumulation in the p’ant, 1n relation to the N source
may be explained by an mtcraction of the nutntive 1ons
contaned in the band during the absorption process (CA
72 99590p)

443 Toma, A 1967 Researches Regarding the Influence of
Ploughing, Fertiizers and Amendments on Yield in Maize
Grown on Acid Soils in the North of Oltemia Bul Stunt Univ
Craiova9 17591 (Rom)

In field trials in 1963-68 on a brown, highly podzolised
forest soil, 8 maize cv recewved (a) CaCO, at 5,000 kg/ha, (b)
armamonium mitrate 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 highest yield
(FCA 23 168)

444 Trandafirescu, T , Sandu, G , Savu,1 1966 Relief Forms
and the Efficiency of Fertiizers Applied to Mmze on the
Sands of the Right Bank of the Calmatur Prob Agr 18 307
(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 | e Double Hybnd 311 Corn Stud Umiv
Babes Bolyai, Ser Biol 15(1) 639 (Rom)

Boron as H3BO, (0 005% or 0 05%), Zn as ZnSO, (0 005%
or 005%), Cu as CuSO, (0005% or 005%), Sr as SiCl,
(0005%), and Mn as KMnO, (0 06%) used to moisten corn
seeds for 24 hours increased absorption and accumulation of K
mn leaves, and the amount of K 1n tear hquid B and Zn, 0 05%,
showed the best results Co as 005% Co(NO,), shghtly
inhibited Kt absorption During plant growth the
micronutnient effect decreased, dunng npening the K
concentration in tear hiquid was near that of controls (CA
73 87068g)

SPAIN

446 Aguirre, A 1965 Fertilization of Corn Madnd, 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 100200 kilos/ha, P,0; at 85 150 kilos/ha, and K, O at
75 150 kdos/ha, or in the ratio 1-1715 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
apphied 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 Soi

63



Organic Matter Studies,” IAEA/FAO, Vienna, 541 53 (Span)
(Inst Edafol Biol Veg, Madrid)

In pot experinients, higher maize yields were obtained with
humic acid from manure than with humic acid from peat At
low rates of applicatron, peat humic acid decreased yields
Both humic acids increased uptake of P and Ca and decreased
uptake of K and Mg (SF 33 4058)

448 Sanchez Conde, M P, Hernando, V 1969 Effects of
Sodwm and Potassium Nitrates on Comn Plants An Edafol
Agrobiol 28(11 12) 823 33 (Span ) (Dep Fert Suelos Nutr
Veg , Inst Edafol Biol Veg,Madnd)

Corn seeds (Zea mays) were allowed to sprout on wet sand
and were transplanted to hydroponic vessels contamning
Ca(NO;), 10, P0,3 3, K" 1, and MgSO, 7H,0 4 meq/liter
The solutions also contained NaNO, (0, 25, 50, or 10
megq/liter), KNO; (0, 2 5, 5 0, or 10 meg/liter) or both (1 25,
25, or 5 meq eachfliter) The solutions were circulated 6
hours/day, and were replaced every 10 days After 42 days,
the plants were harvested and 1nalyzed for weight, dry weight,
H,0, NO, , PO,3 , K, Ca, Mg, and Na The plants grew best
with 2 5 meq cach of NaNO; and KNO,, and grew well at all
levels of NaNO; They were stunted by 10 meq of KNO,
The plants were stunted with a K level of 148 meq/100 g of
plant The lughest 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 1n the plants vanied with the NO; level and
was lowered by the presence of Na (CA 73 3054p)

449 Spotiorno, J 1964 Fertilization and Deficiency
Symptoms m Com Diez Temas Sobre el Maize p 37-46
(Span ) (Ministerio de Agricultura, Madnd)

Symptoms of deficiency of N, P, and K are described and
illustrated For adequate fertihization, 300400 kg/ha calcium
phosphate, 150200 kg potassium sulfate or chlonde, and
150 200 kg/ha ammontum sulfate or calcium cyanamide are
recommended

SWITZERLAND

450 Gisiger, L 1965 Yield Development and Nutnent
Uptake by Gram Mmize Grune,No 17,593 603 (Ger ) (Eidg
AgrikChem VersAnst , Licbefeld Bern)

Maize cv Orla 266, sowr 1n 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 225 hkg/ha/day and nutrient uptake was lughest,
namely about 2 kg N, 02 kg P, and 16 kg K/ha/day In
mature plants the yields of grain and straw were 47 and 63
hkg/ha The gramn was relatively rich in N, P, and Mg and low
in K, Ca, Ng, and Mn The leaves contained >40% of the total
Ca content and >50% of the Mn, while their propoifionate
contents of other clements were 1n approximately the same
ratio as the leaf contribution to the dry matter The stems
made up about 20% of the total yield, however, they
contained <15% of the total N and <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 hugh, while P and K
should be applied according to the soil requirements (FCA
20918)

UNITED KINGDOM

451 Eddowes, M 1969 Physiological Studies of Competition
in “Zea mays™ L Il Competition in Maize and Its Practical
Implications for Forage Maize Productive J Agr Sct , Camb
72 203 15 (Eng) (Harper Adams Agr Coll , Newport)
Competition among maize plants in the vegetative stage was
postponed bv N application {o the seed bed and by
maintaining soil mossture near field capacity (SF 32 3185)

YUGOSLAVIA

452 Anic, J, Durman, P 1967 The Plant Nutritive Capacity
of Lowland Pseudogley i Gorma Posavina Zem! Bil
16(1/3) 471 78 (Serbo)

The soil belongs to the anthropogenic lowland psuedogley
The soil 1s very poor in available P and modeiately suppled
with AIK The 4 year average yield on unfertiized so1l was 67
Lts/ha of maize grain By means of tertilizing, it 1s possible to
achieve hugh yields N increased yields most, P to a much lesser
degree, and K has almost no mnfluence

453 Baowvic, A, Novakovic, S, Sanc, T, Micevic, 7 1967
The Nutrnient Value of Different Amounts of Mineral
Fertihzers, Dung and Limestone for Wheat Production on a
Parapodzol Zeml Bil 16A 471 78 (Croat)

Good fertiizing increased yields of wheat to 3 32 tons/ha,
maize for forage to 34 61 tons, and vetch + rye mixture to
2523 tons, on a pseudogley (parapodzol) containing >40
mg/100 g mobile Al at 60 cm depth Sigmficant positive
effects required NPK dressings of 1,600 2,200 kg/ha, liming
depressed yields 1n 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 third year (SF
31 456)

454 Basovic, M 1966 The Influence of Boron on the
Development of the Mamze Gran Zeml Bil 15(1) 53-8
(Serbo ) (Univ Sarajevo)

Application of B increased yield of maize, but 1ts effect was
reduced by the presence of large amounts of mobile Al (40
mg/100 g soil) The effect of B was simular after shallow
(1822 cm) and deep (40-45 cm) plowing in the first and
sccond year of the expeniment, but i the third year B had
more cffect after shallow plowing (FCA 21 1684)

455 Basovic, M 1965 Interdependence of Mobile Al
Compounds m the Soil and the Effect of B on Maize Yield
Rad Poljo Fak Umv Saray 14(16) 157 63 (Serbo)

The application of B to maize grown on a soil with <10 mg
Al (mobuile)/100 g soil m the 020 cm layer increased grain
yield and grain B content, but at lugh 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, Jelenic, D 1968 Effect of Nitrogen
Fertilizers on the Lysine Synthesis m Silo-Maize. Isotope
Studies on the Nitrogen Chan, 13346 IAEA, Vienna,
Austria (Eng) (Inst for the Application of Nuclear Energy in
Agr , Belgrade)

In 1nvestigations on amino acids of silo maize, different N
fertilizers were studied to determine their effect on ammo acid
composition and vanation dunng the growth period The
experiment was carried out with s'lo maize, hybrid W 464A,
grown on sandy soil, which had not been treated for 6 years
with erther fertiizers or manure Before cultivation P and K
fertilizers were appled, and the N fertilizers, ammonium
sulfate, ammonium nitrate, calcium cyanamide, and urea, were
applied at the most appropriate time of apphcation The first
samples were taken at the time of flowering, the second after
flowening, and the third, fourth, and fifth n the lactic, wax,
and full matunty phases, respectively The percentages of
crude protemn of the maize gradaally decreased while the
N free extraction matter increased durnng thus period The
protemn content of the maize was hughest with sodium nitrate
and urea fertihization and lowest when calcium cyanammde was
used Investigations to determine whether or not an increase n
crude proten content was correlated with an increased
content of lysine have shown that there 1s a correlation when
plants are fertihzed with calcium cyanamide The content of
essential amino acids was more satisfactory in plants fertilized
with urea than with sodium mtrate According to the
statistical analysis, the best improvement in lysine content was
obtamed with urea (0 23%), the least satisfactory wath calcium
cyanamide (0 17%), and PK fertilizers without N (0 15%) (FA
2 884)

457 Durman, P 1964 Comparative Investigation of the
Uptake of 3P Via Prop and the Man Adventitious Roots of
Hybnd Com Agron Glasmk 14(11 12) 893 903 (Croat)
(Agr Fac, Zagreb)

Uptake of 32P by Iowa 4417 com plants was stucied by
immersion of roots into aqueous KH,32P0, and counting the
actiity of the foliage 1n a scintillation spectrometer, specific
activity was counts/min/foliage g and time of study was from
flowening to the mulk 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 i 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 1n all organs when uptake was via prop roots Thus, the
tassel had ~1,200 counts/mun/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
nutntion of the corn plant (CA 64 10094f)

458 Faller, N 1967 Effect of N, P, and K on the Contents of
These Elements m Young Maize Plants Agron Glasnik
17(6) 465 72 (Serbo ) (Visoka Poljoprivredna Skola, Osyek)

Maize cv Wisconsin 641 AA was grown in sand culture with
different rates of N, P, and K Contents of N, P, and K mn

plants varied greatly depending on rates of nutrients applied
and growth stage The ratiosN P,04,N K,0,and P,0; K,0
were determined only for plants cut on June 1 and 11 These
ratios varied over the following ranges N K,O from 0 18 to
412, P,05 K,0 from 011 to 181, and for N P,O; from
095 to 526 (FCA 22 1808)

459 Faller, N 1968 Response of Young Maize Plants to
Manuning with N, P, and K Agron Glasnik 30(2) 14148
(Serbo ) (Visoka Poljoprivred Skola, Osyek)

In a pot tnal 1n 1966 with the maize hybnd 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 1 (d) (9 90 cm increase) and dry
matter contents i the above ground parts were highest 1n (a),
1,382 g/plant There were also differences in the content of
major elements 1n the above ground parts of plants and 1r their
N P,05 K,0 ratios, which were 10038 215 m (a),
100 51 288 1n (b), 100 21 226 1n (c), 100 35 99 1n (d), and
100 21 151 1n (e) (FCA 22 1786)

460 Geric, I, Cupmna, T 1968 Effect of Nitrogen,
Phosphorus, and Potassium on the Uptake and Distnbution of
Carbon 14 in Some Organic Compounds in Corn and Sugar
Beets Zeml Bil 17(1) 127 34 (Croat ) (Inst Agr ,Now1 Sad)

In cultures of corn and even more 1n those of sugar beets
there 1s a trend toward increasing CO, 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 1n the distribution of the absorbed C with different
mineral nutrients are greater 1n corn than in sugar beets In
both cultures activity 1s seen in compounds extracted with
EtOH (CA 72 21020h)

461 Jankovic, M, Popovic, Z 1966 Action of Different
Nitrogenous Fertilizers on 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 fertihzers [Ca ammonium nitrate,
(NH,),S0,, and NH4;NO,] 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 lugher yields were attributed to the
effect of N All tested N fertihzers can be used with equal
advantage to increase the yield of either parapodzol or brown
soils, although (NH4), S04 was somewha. more efficient Ttre
highest yield of corn was achieved by wsing Ca ammonum
nitrate in parapodzol and (NH4),S0,4 in brown soils But the
general effect of all N fertihzers was about the same The
highest yield of corn was obtained when Ca ammonium nitrate
was used 1n parapodzol and (NH4), S04 1n brown soils The N
fertihzers chemically changed the soils The Ca ammonium
nitrate had a most favorable affect in changing the chemical
properties of parapodzol and brown sois It decreased their
hydrolytic acidity and the amount of exchangeable Al
(NH,4)2804, and particularly, NH;NO; were not suitable for
prolonged application to parapodzolic soils because they
increased the hydrolytic acidity, content of exchangeable Al,
and leaching of bases from adsorbed complexes A similar
effect was observed 1n brown soils although to a noticeably
smaller degree (CA 68 94948u)
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462 Leskosek, M 1966 Comparison of Various Nitrogen
Ferttlizers in Intensive Maize Production Zem! Bil
15(1) 8392 (Croat )

The nfluence of varnious N fertthizers on comn yields
(Wisconsin 641 AA and early hybnds) in corn producing
regtons of Yugoslavia was nvestigated dunng the 1961, 1962,
and 1964 seasons n comparative field experiments on
calcareous and acid to slightly acid sol [pH(KCI) 5 3-6]
Besides P,0; and K ,0, manure was used in 40% of the cases
The fertihizers used were Ca NH, mitrate, (NH,),S0,,, NH‘,+
sulfate mtrate, and urea (in 1764) With 100 160 kg N/ha,
applied twice, there was a good yield, 13 14 quintals/ha, or 11
kg cornfkg of N Differences in the effect of the vanous N
fertiizers were nsigmficant, they did not, on the average,
exceed 1 quintal/ha (1 kg corn/kg N) (NH,),S0O, and NH,*
sulfate mtrate are probably best 1n calcareous and alkaline, and
saline soils (CA 67 116207L)

463 Petyevic, O, Stepanek, L 1967 Agrotechnical
Ameliomtive Measures for Cultivation of Femn-Soils and the
Econwomic Effect of Thar Apphcation Zeml Bl
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, maize, and potato), application of 30 qt of
CaCOs/ha every year along with NPK at 900, 1,200, and
1,500 kgfha, the same three doses of NPK plus 200 gt of
farmyard manure every year and the three doses of NPK n an
organic mmneral mixture with 50 gt 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
obtamned under their influence It 1s concluded (1) While
maize and potato give very high yields on the cultivated
fern soil, wheat shows pocrer results 1n the same conditions
(2) Regular fertiizing and small doses of CaCO; has shown
excellent effect (3) Ther highest doses of mineral fertihizers
have shown the best results

464 Popowic, Z , Kovacevic Tatic, R, Stojanovic, Z 1965
The Potassium Content of Maize and Wheat m1 Relation to
Potash Applications Proc Fourth Reg Conf Int Potash Inst ,
748 (Ger ) (Sotl 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, Cunc, R, Petrovic, M 1965 Effect of
Elements of idmeral Nutrition on Phosphorus Metabolism I
Effect of Leficienncy i Nitrogen, Phosphorus, Potassium,
Calcium, and Sulfur m the Nutnitive Medwum on the
Proportions of Phosphorus Compounds n the Above Ground
Part of Young Maize Plants lsotopes Radiation Soil Plant
Nutr Studies, Ankara, 579 87 (Eng)

Twenty-day-old maize hybrid plants were immersed
distilled H,0 and complete Reid and York's nutntive 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 32P/liter was added to all
the solutions and distilled water containmng the plants and
metabolites were deternuined after 24 hours Plants n
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solutions contamning K had the highest P content, and in
solutions contamning P the least 32P was tughest 1n plants
grown in distilled water alone 32P uptake was inversely
proporttonal to the extent of disturbance n the phystological
and biochemical processes Highest P content was 1n morgamc
compounds and metabolism of P was least in plants grown i
complete nutntive solution Inorganic 32P was found 1n plants
grown without N and in water Highest P content was 1n
nucleoprotetns except 1n those grown 1n 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 32P content
Highest P content n hpids was 1n plants grown without Ca and
N Total P and 3?P content 1n free nucleotides was highest 1n
plants grown without P Least P content was i nucleic acid
{CA 65 160174d)

466 Sanc, M, Cupmna, T, Geric, I 1965 Uptake and
Distnibution of C in Free Amino Acids in Young Maize Plants
i Dependence on Mineral Nutrition Meded Landhogesch
Opzoekstns Gen  30(2) 104553 (Eng) (Inst Agr Res,
Nowvi Sad)

Differem nutntion conditions influence the content and
synthesis of fiee amino acids, the content was lowest 1n 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 10246¢)

467 Sarnc, M, Cupmna, T, Geric, I 1967 Use of C14 m
Investigation of Anmuno-Acid Metabolism in Young Maize
Plants Growing Under Different Nutrient Conditions Fiziol
Rast 14 693 700 (Russ) (Otd Fiziol Rast Nauchno Issled
Inst Rast , Nowvi Sad)

Excluding particular nutrients from water cultares
decreased the total concentration (dry weight basis) of free
apuno acids wn the subaenmal mass, and also dccreased
percentage incorporation of C*# supplied by C140, into these
amino actds Excluding N had the greatest, and excluding P the
least, effect Glutamic acid was always the predominant free
ammno acid The effect of nutnient supply on amno acid
metabolism differed for different amuno acids (SF 30 4416)

468 Sanic, T, Novakovic, S 1967 Influence of Different
Ploughing Depth, Linung and Fertiizing by Mineral and
Organic Fertihzers on Parapodzol Upon Corn Yield Zeml Bil
16(1/3) 48794 (Serbo)

The best plow depth was 30 35 cin Liming and manure
both improved yields, but not as much as the chemical
fertilizers, which were caloum ammonwum mtrate,
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 Quantitic , of Fertilizers and of the Nutnent Ratio
N P,05 K,0 for Fertiizing of 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 P, 0., and 120 kg K,O on a parapodzol soil, and 110
kg N, 60 kg P,O;, and 200 kg K,O on a sandy chernozem
soll (FCA 21 1677)



470 Stojanovic, M, Miladinovic, M, Dunc, B 1967 The
Complex Action of Plowing Depth and Mineral Fertilizing at
Different Rates on the Yield of Mmze Under the
Agroecological Conditions Prevailing in Eastem Serbia Zeml
Bil 16A 129 35 (Croat)

Maize yields mcreased with increasing plowing depth,
highest yields were produced by plowmng to 50 60 cm and
applying NPK at the high rate of 2,700 kg/ha Heavy fertihzing
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 Com and the Use of Nutrients from
Mineral Fertiizers Zeml Bil 14(2) 187 200 (Croat)

Three year field expernments with chernozems and
parapodzols showed that the N and P contents are 2 3 fold and
34 fold higher, respectively, in the grain than n the stalk,
while K 15 considerably higher 1n the stalkk Plant N, P,and K
uptake from unfertihzed soils were 100105, 40-45, and
80 100 kg/ha, respectively, while fertilized plants absorbed
230%-40% more nutrients, depending on the soil and the
fertihzer level Quantiies of N and P removed from
chernozems were on the average twice those removed from
parapodzols, whule the difference for K was less pronounced
(CA 65 16016d)

USSR

472 Abutalybov, M G, Gummatov, M R 1967 Effect of
Mineral Nutrnition Conditions on the Manganese Distnbution in
Corn Plan*s Tzv Akad Nauk Azerb SSR, Ser Biol Nauk, No
1,813 (Azerb)

Distnibution of Mn 1n corn plants was determmned under
various nutritional conditions Various parts of the plant cell,
obtamned by fractional centrifugation of leaf homogenates,
revealed the quantity of Mn to be in the following decreasing
order chloroplist, mitochondria, nucleus, and cytoplasmic
fluid The presence of Fe salts secemed to be necessary for the
absorption and distribution of Mn (CA 68 12009b)

473 Abutalybov, M G, Mardanov, A A, Safaraliev, P M
1969 Regulanity of the Uptake and Incorporation of
Sulfur-35 into Corn Root Protein Dokl Akad Nauk SSSR
185(4) 954 56 (Russ ) (Inst Bot 1m Komarova, Baku)

Sprouts of corn plants of 5 or 15 day age grown erther in
the dark or wiath illummation for 10 days were analyzed for
358 uptake from Na; SO, in the medium This uptake had 2
cyclic nature both n the absorption by the roots #nd 1n 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, Perepechar, V E
1966 Effectiveness of Hill and Band 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 tnal, placing 30 kg P,O,/ha at a depth of
10 cm before sowing gave about double the increase in grain

yields given by the same rate apphed broadcast at autumn
plowing or before sowing In another tnal, placing granular
superphosphate (5 kg P,Cs/ha) 3 5 cm to the side of the seed
at a depth of 23 ¢m 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 httle effect and may even have adverse'y affected plant
growth In a third trial, drdling (a) 1 or (b) 2 rows of granular
superphosphiate (15 kg P,0s/ha) 2 3 cm deep at a distance of
57 cm from the maize row increased gran yields by (a) 12
and (b) 14 5 hkg/ha, compared with the untreated control
(FCA 21 111)

475 Afendulov, K P 1965 The Effects of Irigation and
Fertilizers on Maize Yields Vest sel’ khoz Nauk, Mosk No
10,469 (Russ ) (Obl Gos Opytn St, Donetsk)

The maize hybnd VIR 42 was grown under vanous
urrigation regimes With one 1rmgation 1 week before tasseling a
grain yield of 402 hkg/ha was obtained, a second applied
durning tassehng 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
irngation was combined with manunng, the yelds were
increased still further (FCA 19 1430)

476 Akent'eva, L I 1966 Effect of Application of Trace
Elements on Corn on Eroded Carbonate Chernozem Soils of
the Lugansk Region Mikroelem Sel Khoz Med , Akad Nauk
Ukr SSR, Respub Mezhvedom Sb, 12025 (Russ)

In corn fields on shightly to average eroded lime chernozem
soils, application of 8 kg of ZnSO4/ha alone resulted 1n an
increased yield of grain of 20% over the control With a
background of 45 kg of P,0s/ha, as superphosphate, the
increase tn yield was 13%, and with a background of 45 kg of
N/ha, as NH4Cl, the increase over the control with N alone
was 14% Agamnst a background of both P and N, the increase
1n yield of Zn was not sigmificant Increases were observed in
brochemical activity in the soil, utthzation of P by the crop,
chlorophyll content and catalase actiity of the leaves, and
resistance  of the gran protemn 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
utihization of N and P and increases n protein and o1l content
of the grain were observed Co as sulfute at levels of 2 kg/ha
yielded increases of 15 cwt/ha alone, 28 cwt/ha with N
background, no effect with a P backz.ound, and a reduction in
yield of 6 7 cwt/ha against a N-F background Like Zn, Mo
and Co increase brological activity 1n the soil (CA 66 28070))

477 Alekhina, N D, Andreenko, S S 1967 The Role of
Endosperm in the Nitrogen Metabolism of Maize Seedlings at
Different Substrate pH Nauch Dokl Vyssher Shko, Biol
Nauki 5(41) 113 18 (Russ ) (Moscow Univ)

Maize seedlings raised on a substratc containing
ammonium N utilized more rndosperm N at pH 7 0 than at pH
47 No pH effect was observed 1n seedlings grown with
nitrate N (FCA 21 134)

478 Al'shevskii, N G 1966 Effect of Cobalt on the Yield
and Some Bicchemical Charactenstics of Sugar Beets and
Corn Agrokhimiya,No 12,807 (Russ)

Application of Co (0 3-0 5 mg/kg soil) increased the yield
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of sweet corn only on hight «cid and limed soils by 37-79
cwt/ha for plants and 6 11 cwt/ha for ears The presence of Mg
in himing fertibzers increased the effects of Co considerably
Co 1ncreased sugar beet and sweet corn foliage, the number of
leaves and their surface area, and theirr H,O and carotene
contents Co accelerated the development and growth of sweet
corn plants and increased the total proten mn ears (CA
66 368972)

479 Andreenko, S S, Alekhina, N D 1966 Uptake and
Converston of Nutrates by Maize at Different pHs of Nutnent
Solution Nauch Dokl Vysshet Shko, Biol Nauki, No 2,
156 59 (Russ ) (State Univ , Moscow)

Maize seedl'ngs were grown n water culturesat pH6 6 70
or 44-46 At the age of 15 days they were exposed to
NH,!5NO, and the uptake of !N followed at various pHs.
The plants ongmally grown n the neutral solution took up
more '°N when transferred to a medium with low pH This
phenomenon was not observed 1n plants cultivated onginally
at pH 4 44 6 and either transferred to a solution with neutral
pH or left at the same pH The ratio of root !*N to leaf !N
was 049 and 026 :n 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 1 1966 Effect of Ammomum Nitrate
Levels on Growth, Development, and Yield of Comn
Agrokhimiys, No 11,1420 (Russ )

Field experiments were conducted on a gray forest, clayey
soil, by applying NH4NO3 by hand, before sowing, in addition
to superphosphate and KCl, in amounts between 90 and 100
kg of active substance/ha In 1962 and 1963 the results of
tests differed markedly owmg to different atmosphere
conditions and moisture supply n the soll High levels of
NHaNO3 of 45 quuntals/ha mliubited corn germination by
~50% durmg lack of mossture, the same was true of growth
Low NH4NO; levels, 2 quintals/ha, affected favorably the
blooming stage Tests made witl: potatoes grown after corn
indicated that higher N levels led to increased potato yields
even dunng the following year Increase of NH,;NO, levels
from 2 to 5 quntals/ha gave a 2 4 fold increase of corn yzeld,
the same was true of potatoes (CA 66 28042b)

481 Artyukhov, I K, Burydk, I F, Lyutyt, N G 1966
Comparative Effectiveness of Vanous Forms of Phosphorus
Fertilizers Applied Under Winter Wheat, Corn, and Peas in the
Ukramman  Steppe  Agrokhimiya, No 8, 2835 (Russ)
(All Union Res Inst Corn, Dniepropsetrovsk)

Plot expertments were made on steppe chernozem with
various P fertilizer treatments (1) double superphosphate
(471% P,04), (2) CaHPO, (328%406% P,0:), (3)
defluoninated phosphate 1ock from apatite concentrates
(27 7% 31 6% P,0;), (4) from Kara Tau phosphate rock
(17 4% 21% P,0s), (5) ammonwm phosphate (53% 62 7%
P, Os, 12% 12 7% N), (6) phosphate rock meal (19 4%-20 7%
P,05), and (7) phosphate slag (10 9% 12 6% P,0s) on corn
and winter wheat of various varieties P nvintion had a
favorable effect on the resistance 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 ,0, /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 Com: from the Ararat Plain Min 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 1n 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 ncrease the total weight of the
crop by 8 4% and 18%, respectively The weight of the corn
grain mncreases by 179% and 22 1% The trace clements also
increase the content of starch in the graias but they do not
modify, 1n an appreciable manner, the percent of the other
chemical constituents of the grains (CA 63 85781c)

483 Aslanyan, V E 1968 Effect of Mixed Fertilizers on the
Yield of Potatoes and Corn in the Alkaline Chernozems of the
Lon Plateau of Armema Biol Zh Arm 21(2) 76-82 (Russ)

484 Babakhanyan, M A 1965 The Effect of the
Concentration of Nutrnient Solution on the Y.eld of Corn
Soobshch Lab Agrokhim, Akad Nauk Arm SSR, No 6,
11319 (Russ)

The effect of the following major and trace elements 1n
different concentrations on the ywed of the comn,
Krasnodarskaya No 5, was investigated The NP K (17 23 60)
nutrient solution contained (g/hiter) KNO; 1,300, CaliPO,
700, MgSO, 500, FeSO, 7TH,0 10, MnCl, 5, H3BO; 5,
CuS04 7TH,0 1, ZnSO,4 7H,0 1, KI 0 1, NH, molybdate 0 1,
Co acetate 0 1, and Pb(NO3), 001 The accumulation of the
nutrients 1n the aenal plant parts differed essentially from that
of the roots where the amount of nutrnents 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 durning 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 <lhight increase of the plant dry matter
content (CA 65 9680¢)

485 Bagaev, V B, Shkel’, S E 1966 Effect of Level of
Nitrogen Nutnition on Sensitiity of Maize to 24D at
Different Stages of Growth Izv Timiryazev Sel’ khoz Akad ,
No 5,91 102 (Russ)

In sand cultures in which 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 D 1n 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 1n 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 24D
(SF 30 1188)

486 Bagaev, V B, Shkel’, S E 1967 Effect of Level of
Phosphorus Nutrnition on Sensitivity of Maize to 24D lzv '
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 sensitvity 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
Sensitwity to 2,4 D Under Differential Potassium Nutrition
Izv Timiryazev Sel’ khoz Akad ,No 4,15061 (Russ)

In pot tmals, maize plants sprayed with 24D Na at 1
kg/400 liters/ha yielded less than untreated plants, the degree
of reduction depended on the K level 1n the substrate and on
the time of 2,4 D application 1n relation to flowenng (FCA
21 142)

488 Baginskas B 1965 Influence of Trace Elements on the
Yield and Quality of Sugar Beets and Maize Mikroelementy v
Sel’sk Khoz, Akad Nauk Uz SSR, Otd Khim Tekhnol 1
Biol Nauk, 187 90 (Russ)

Field cultures were conducted on loamy sod gler soils
containing (1n mg/kg) exchangeable soluble B 0 15-025,
mobile Mo 008014, mobile Co 056096, mobilec Mn
684248, and mobile Zn 03519 For an extraroot (a)
addition of trace elements during the vegetative period and for
a presowing treatment of the seeds (b) (in parentheses) were
used (kg/ha) H3BO3; 3(01), CoCl, 2(0 1), CuSO, 5(01),
MnSO, 5(0 1), ZnSO4 2(0 05), (NH,),MoQ, 02(0 02), and
KI(002) The crop of maize was raised to 12/ 2% and 130 1%
by (b), applying B and Mn, respectively The efiect with (@) was
10%-20% 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 1ncrease Co increased the assimilation level
(by the leaves) from 44 6% to 113 5%, B had the greatest
influence on chlorophyll increase (CA 64 13343¢)

489 Berzina, A 1965 Apphcation of Combined Trace
Element Contaiming Tablets Mikroelementy 1 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 followmg composition
(g/tablet) CuSO, + KCI (0,52 + 0 78), ZnSO, + KCI (055 +
092), and (NH,),MoO, + MnO, + K PO, (075 + 025 +
0 49, respectively) Seeds of various crops were sprayed with
solutions prepared from the tablets The treatment resulted in
an improved viabiity of plants and increased yields Zn
enhanced the ascorbic acid content in corn leaves and Cu
increased the amount of protem n corn gram (CA
64 20574d)

490 Bluzmanas, P, Grmius, V 1966 Effect of Trace
Elements on Com Growth and Biosynthesis of Some Vitanins
in Corn Leaves Liet TSR Aukst Mokyklu Mokslo Darb , Biol
6 59-70 (Lith)

Corn growth was stimulated by soaking the seeds before
sowing 1n H3BO3, (NH4);M00,, CoCl,, or MnSQ, solutions
BO33 and Mn?* increased the nboflavine and thiamine
contents in the leaves of corn plants growing from soaked
seeds, MoO4? stimulated thiamine and nicotinic acid
biosynthesis, especially during vegetative growth, while Co2*
increased the plant thiamme level in the vegetative growth

phase BO;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
Urea Formaldehyde Fertilizers Govoryat Molodye Uchenye
1 317-22 (Russ)

The synthetic product MFU A, obtaned by condensation
of CO(NH,); with a mxture of formaldehyde and
acetaldehyde, exceeded CO(NH,); and urea formaldebyde
fertihzers *n 1ts effect on yield and utihzation of fertilizer N 1n
pot experiments with corn To evaluate the degree of
utilization of N from MFU A and urea formuldehyde fertilizers
by plants, a 15 month pot expeniment was conducted with
barley m which these fertilizers and CO(NH, ), were labeled
with 15N At a dose of 05 g N/pot, the maximum yield was
obtained with CO(NH;),, at a dose of 1 g N/pot, the plant
yield from all fertiizers was approxtmately the same, but the
degree of utilization of N of slow acting N fertihzers was
considerably lower than for CCG(NH,), N of MFU A was
asstmifated better by plants than N from urea formaldehyde
fertihzers Thus, CO(NH,),, whose N was rapidly mineralized,
had advantages over urea formaldehyde fertilizers and MFU A
N was washed from soil with CO(NH,), 1n 5 fold greater
quantities by 63 mm of precipitation than from sods with
urea formaldehyde fertiizers 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 cn the Basis of Urea-Formaldehyde Compounds
Agrokhimiys, No 1,207 (Russ)

The complex urea HCHO fertilizer (MFU) contams 38% N,
of which 20%-25% 15 soluble 1n water Pot tests on barley were
conducted with MFU and MFU suspension (MFS), alone and
mixed with double superpl.osphate phosphorite meal, and
KCl at vanous ratios 1n powdered or granulated form, on
sod podzolic clayey limed sotl The doses were 05 and 20 g
N/6 kg pot Good yield 1s obtamned when using N P,0s K,0 =
1091 Similar yelds are achieved with MFU and some
muxtures with apatite and K The particle size of fertihzers has
a marked effect on its utiization capacity Granulated
fertihzers 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 yteld of
corn plant, grown the year after barley, reveals that complcxes
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 cffect of
NPK fertihizers and a marked decrease of yield 1n case of lack
of even on. component To compare the effectiveness of
complex fertilzers prepared by the wet or dry methods, pot
tests were m.de on sod podzolic, clayey, and sandy soil
showmg that slowly acting complexes are not so effective as
urca 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 of Nitrogen Fertilizers on Maize
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Yields Pochvovedenie, No 5,550 5 (Russ)

During the growth of maize, the readily hydrolyzed N 1n
the plow layer of plots ferthized with manure and
superphosphate was higher than in the unfertihzed plots The
composition of the readily hydrolyzed N fraction was also
different  Under conditions of adequate soil moisture,
nitnification 1s pronounced, mtrate N is dommnant over
ammonia N during the greater part of the growth pertod of
corn A moisture deficit effects an accumulation of NH; P
fertihzers accelerate the mineralization of organic N, indicated
by the increase of mitrates N fertilizers, appled singly or
combined with superphosphate and manure were adequately
effective 1n increasing the amount of readily hydrolyzed N in
the plow layer The action of N fertihzers on the yield of
maize depends on the meteorological conditions, and tends to
increase 1n years of higher ramnfall Combined with manure,
these fertilizers are also effective in dry years (CA 65 6245f)

494 Bondarey, V. A 1964 Nitrate Content in Corn
Vetermariya 41(11) 69 72 (Russ)

The mitrate content 1n extracts of plant materal from
Bukovin 3, Voronezh 80, and Moscow 3 corn was determined
The highest mitrate concentration was 1n the stalks (* 071 mg
%), n the leaf axils and leaves 1t was 33 mg %2 71 mg %,
respectively, and none was observed 1n the earc ana panicles A
decrease 1n concentration was noted as the plants ripened,
which was especially marked after the k nels npened No
appreciable accumulation of mitrate was noted i corn after
the additic1 of 80 tons manurefha or 200 kg KNOj/ha to
well manured soils, as compared with the control plots The
mtrate 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 panicles
to the milk phase It was highest i studies run on Moscow 3
when the panicles were shed (21154 mg %) and dropped to
8897 mg %, 6563 mg %, and 321 mg %, for the mulk,
milk wax, and wax phases of kernel development, respectively
Moscow 3 corn grown on soil treated with 20 tons manure/ha
and 600 kg NH4NO,/ha showed an increase of 0 5% nitrate 1n
the stalks during the mik phase compared with corn not
recetving mineral nitrates (CA 62 12160b)

495 Boyarovich, N M 1966 Dynamics of Available
Phosphates m Soil as Related to Imgation of Corn
Agrokhimiya, No 7,26 31 (Russ)

Available phosphates (AP) were determined in various soil
horizons of a corn field irrigated 3 or 6 8 times (60 80 liters
water/m? 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 1n the upper soil
layers This increase was less pronounced 1n a corn field than
in a fallow ficld because of AP uptake by corn (CA
65 12812¢)

496 Buryak,1 F,Bondareva,K G 1969 Time and Methods
for Applyin- Mineral Fertiizers to Mamize Kukuruza, No 5,
23 (Russ) (Erastovsk Opytn Stan, Vishnevol,
Dnepropetrov Ob!)

In tnals duning 3 years with maize on chernozem soil in the
Ukraine, higher mncreases in gramn yield were obtained from
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broadcast application of 40 kg N + 60 kg P,Os + 40 kg
K,0/ha before autumn plowing (43 hkg/ha) than before
spring ct ltvations (3 8 hkg), maize recewving no fertihzer
yielded 28 2 hkg/ha However, the highest yield increases of
53 hkg/ha were obtamned from dnlling the same rates of
fertilizers to a depth of 10 12 cm during spring cultivations
(FCA 22 2623)

497 Butseroga, M M, Pershak, I T 1964 Effect of Mineral
Fertilizers on the Chemical Composition and Yield of Corn
Khim v Sel’sk Khoz ,No 9,7 6 (Russ)

Increased doses of N fertilization jointly with K and P
fertihzers produced 1n corn grain higher amounts of proteins
and decreased the percent of fat and starch High K
certilization ncreased the fat content and P increased both fat
and starch High rates of a complete muneral fertilization
increased protemn of the grain, .0 increase cf fat and starch
was observed In general, under complete fertilization, the
yield ncrease of gramn was 522608 centners’ha (CA
62 4567b)

498 Bykhun, V V, Kushmrenko, L A Krashchenko, G E
1968 How Plant Density and Fertiizers Affect Yields
Kukuruza,No 11, 16 (Russ) (Pedagog Inst ,Poltava)

In tnals with maize cv Bukovinskn 3 dumng 3 years,
increasing the density from 40 to 60 thousand plants/ha
increased the average gran yield by 6 9 hkg/ha (127 increase)
on plots given 60 kg N, 100 kg P,0s, and 100 kg K,O/ha, by
8 3 hkg/ha (.5 7%) on plots given 30 kg N, 50 kg P,0s, and
50 kg K,0/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 Chernyz. aya, N A, Farenk, G G, Goncharenko, D
F 1965 Effect of Zinc in Plant Nutrition Agrokhimiya, No
9,8190 (Russ)

Field experiments were carried out to determine the eftect
of Zn on the metabolism 1n corn plants grown on chernozem
and podzolic chernozem soils The arrangement of the
expeniment control, N, P,and NP 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 hugher levels of Zn The
use of Zn fertilizer increased the content of Zn, especially n
young plants In one case the content of Zn increased from
190 mg/kg for the control to 456 mg/kg for NPZn
treatment Zn treatment accelerated biochemical processes in
corn, resulting 1n an inciease of the content of ascorbic acid,
I reducing factor, and actity of the enzymes The «pplication
of Zn fertiizers simulated the mtial growih of corn plants,
increased the total area of the leaves, and improved the
dynamics of corn blooming Zn treatment improved curn yield
on the podzolic chernozem, but lowerd the yield of corn
grown on chernozem soils (CA 64 7312b)

500 Cheredntk, V. A 1967 Irngation, Fertilizers and Yields
of & veet Com Kukuruza, No 7, 1315 (Russ) (Kubansk
Sel'skokhoz Inst , Krasnodar)

The cultivation, manurng, and 1rrigation 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 »1d 30 kg
P were applied in autumn and 30 kg N/ha and 40 kg P duning
the next spring/summer Irngation increased yields of fresh
cobs from 55 to 107 hkg/ha in 1964 and from 64 to 115 kg 1n
1965 (FCA 21 160)

501 Chirkov,V N ,Mansurov,Y A 1969 Optimum Density
of Maize Plants on Soil Giwven 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 fertiizers Ircreasing the number of plants from
1 to 4/l delayed maturation by 10 11 days Gran yields
were ncreased from 47 9 74 8 hkg/ha with 60 kg N + 50 kg
P,0s/ha, to 509 78 6 hkg/ha with 120 kg N + 100 kg PO, +
60 kg K,0O/ha, and to 56 5-81 6 hkg/ha with 200 kg N + 170
kg P,0s + 100 kg K 20/ha, the highest yields were given by 2
plants/hill (FCA 22 1777)

502 Chummina, O T, Belorusova, L M 1968 Maize
Responses to Fertilizers in Relation to Plant Age Trudy Inst
Bot , Alma Ata 26 1325 (Russ)

In pot tnals, maize plants were given 0 25 g N/kg soil, and
P,0s ard k,0 each at 0 15 g/kg (a) before sowing, or at {b)
the 34, (c) the 78, and (d) the 11 12 leaf stages In another
trial, 50% of the fertihzer was given (e) at the 34 leaf and 50
% at the 13 14 leaf stage The highest yield, 312 g dry
matter/plant at matunty, was obtaned with (e), followed by
303 g with (b), unfertihzed plants yielded 48 g dry
matter/plant Yields of gramn were rather similar (956 96 5
g/plant) with (a), (b), and (c) and the lighest 1,000 seed
weight, 256 g was obtained with (b) The highest N content in
the leaves at che 13 14 leof stage was 5 10% (dry matter basis)
with (c) 2.1d, in mature nfants, 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 nuclerc acids was 720 mg
% 1n the dry matter with (¢} 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 1s concluded that 1n pot tnals, fertilizers are
most effective when applied at the 3-4 to 7-8 leaf stages of
growth (FCA 23 191)

503 Chumma, O T,Efimova,V B 1968 k/fect of Essential
Nutntve Elements on Maze Plant Metabolhsm and
Productivity 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 uf nucleic acids N
deficiency produced the strongest effect, followed by P and K
(FCA 23 227)

504 Daniova, N S 1966 Utihzation of Endosperm Nitrogen
and Nitroger: of the Nutrient Medium by Maize Shoots Fziol
Rast 13(1) 918 (RnssY (K A Timiryazev Inst Plant
Paystol , Moscow)

Utilization of endosperm N by the shoots of maize plants

depends upon the N concentration n the nutrient solution,
and imcreasing concentrations of N i1n 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 nutnient medium The mutual
effect of two N sources 1s an example of synergetic relations in
plant nutrition (CA 64 13338h)

505 Darmenko, M S, Koshlak, L Y 1965 Physiological
Peculianties of the Effect of Trace Ecements by the Presowing
Treatment of Seeds Primenenie Mikroelementov v Sel’ Khoz,
Akad Nauk Ukr SSR,949 (Russ)

The effect of presowing treatment of seeds by powdering
with ZnSO,4, MnS80,, H,BO,, and (NH,),Mo0, was studied
The absorption of elements into seedlings after thus treatment
was higher than from the soil Mn in corn seedlings was
locahized especially in embryo and 1n the pnmary 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 catalase ana hpase (especially Zn)
Trace elements increased intensity of respiration n pea, corn,
and sugar beet seedlings ana ncreased the germination ability
and growth of winter wheat (CA 63 15495h)

506 Demchinskaya Podkolzina, M 1 1970 Effect of CI,
S04, and CO;2 on the Composition of Free Anuno Acids
and the Proten Metabolism of Corn Agrokhimiya, No 3,
29-33  (Russ) (Vses Nauch Issled Inst Udobr
Agropochvoved , Moscow)

The experiments were carried out on corn, growing n
Maitscherlich vessels, each containing 8 8 kg of a mixture of
soddy podzolic soil and clayey loam with sand (1 1) The
effect of Cl, SO,%, and CO;? was studied aganst an
optimum nutritional background for corn N 3, P,0; 2, and
K,0 2 gfvessel The anions were added 1n single (a), double
(b), and tnple (c) doses as NH,Cl, (NH,;),S0,, and
(NH,4),CO;, 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 SO42 (a)
CO03?" (a) resulted 1n the lowest level of free amino acids and a
moderate protemn synthesis Generally, (a) dosages of C1 ~ad
SO42 caused an enhanced synthesis of ammno auds as
compared with CO32  With increased CO;2 concentration
the trend was reversed CO;2 (b) showed the best conditions
for N metabolism, higher crop yelds and an increase of the
protein content (>>20% calculated on dry matter) Increase of
amon dosage to (c) lowered the effectiveness of S042 and
CO3? down to that of (a), while with Cl the negative
influence led to a disruption of N metabolism and a decrease
i crop yield (CA 73 55084t)

507 Derevyanko, S 1, Golovchenko, V N 1970 Effect of
Forms of Nitrogenous Compounds on Synthesis of Anuno
Acids in Seedlings of Corn and Pea Plants Fiziol Biokhim
Kul’t Rast 2(3) 309 12 (Russ) (Inst Plant Physiol , Kiev)
Corn and pea seeds were grown 1n H,O After 10 days the
seedlings were placed for 5 days in Knop’s nutrient where % 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% CCl;CO,H The filtrate was
chromatographed on a column The amino acids fraction was
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eluted by NH,OH and their chromatogram was developed by
1% minhydrin and quantitatively determined The organic
forms of N were metabohized by plants In the corn plants
most amino acids were synthesized using urea and methionine
The presence of asparagine increased the content of all amino
acids (CA 73 108868k)

508 Dibrova, V. S 1968 Application of Zn Fertihizers to
Calcarevus Chernozem Khum sel’ Khoz, No 12, 1417
(Russ) (Donskoi Sel'skokhoz Inst, Perstanovka, Rostov
Obl

13 field trals with maize on calcareous chernozem durnj 2
years, applying 3 kg Zn as ZnSO,4/ha (with superphosphate) at
sowing increased plant uptake of 7n by 57 3% and grain yieuds
by 13% Sced trcatment 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 annuval rainfall Almost all the
Zn was retained in the 0 to 1 cm layer It was concluded that
Zn 1s effective only when applied to the rcot zone near the
surface (FCA 22 1794)

509 Dibrova, V S 1968 Apphcation of Zn Fertilizers to
Maize  Agrokhimiya, No 11, 1027 (Russ) (Donsk
Sel’skokhoz Inst , Persianovka, Rostov Obl)

In trials with maize cv VIR 156 and VIR-42 on chernozem
soil, application ~f 38 kg Zn as ZnSO,/ha, over a basal
dressing of 10 kg P,O/ha, increased gramn yields by
88% 27%, ligher rates were more ~ffective than lower rates,
and VIR 156 showed a higher respcnse to all rates than
VIR-42 Treating seeds with Zn was less effective than
appiymng Zn to the sol (FCA 22 974)

510 Dibrova, V S 1967 Effect of Zinc Fertilizers on the
Biochemicus Properties of Corn Under Vanous Conditions of
Zinc Supply Fiziol Rast 14(4) 67074 (Rus) (Donsk
Sel’skokhoz Inst , Persianovka, Rostov Obl )

Application of Zn fertilizers to a northern chemozem,
Zn deficient soil incrrased the fohage and yield of corn The
chloropliyll, ascorbic acid, and tryptophan contents of the
leaves of the Zn deficient plants were constderably increased
by addition of Zn to the soil However, presowing treatment
of the seeds with ZnSO, had no appreciable effect on the
biochemical content of the plants (FA 1 156)

511 Dobrolyubskn, O K, Matyushenko, A V , Pikus, G P
1970 Effect of Zinc on Yield and Chemical Composition of
Corn of Different Stages of Ripeness Fiziol Biokhim Kul't
Rast 2(3) 274 6 (Russ ) (Agr Inst , Odessa)

Tests were conducted on soil of low Zn content In the
blooming phase, the plants were sprayed twice with 005%
ZnSOs The comn grain was harvested at hree phases of
npeness mulk wax, wax, and complete ripeness Zn spraying
of the plants had a postive effect on the gran yield  No
marked difference was observed between the ~chcnucal
composition of corn grain collected 1n the wax phase and a*
complete npencess, and that of gruns grown from seeds of
those phases Thus, grams of com from both ripeness phases
have practically the same yield qualities Application of Zn
mrreased N compounds (m.inly proten N), P compounds,

starch, and to some extent fat content in the corn grams (CA
73 108814q)
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512 Dumpe, E 1969 Plant Growth as a Function of
Potassium Requirement Vop Biol, Mater Konf, 1968, pp
81-90 (Russ ) (Edited by Meurina, H Izd “Zinatne * Riga)

Corn was grown i Knop nutrient solution with the
addition of trace clements During the first 5-8 days
germinated seeds were grown 1n water, then in 0 SN Knop
solutton, and finally, after 5 days, on N Knop solution Every
56 days, e nutrient solutiors weie changed, and plants were
sampled The studies were done on the plants, grown on Knop
solution containing normal, normal + half the K, and noK An
increased amount of K during germimation imtensifies plant
growth The leaf area and the root system increase
considerably With K deficiency, growth and development 15
retarded, but the ratio of the active root surface to the total
surface increases (CA 72 54321k)

513 Dzanagov, S K 1968 Effect of Fertilizers on the
Content of CP and Its Amno Acid Composition in Maize
Kukuruza, No 10, 23 (Russ) (Gorskn Sel’skokhoz Inst,
Ordzhonikidze)

In field trials in N Osetia, central Caucasus, 90 kg N/ha,
applhed with P and K, resulted 1n a yield of 50 hkg grain/ha
which contained 470 kg CP, compared with 38 8 hkg gramn and
254 kg CP, respectively, for an unfertilized control crop
Fertihzer N changed the proportion of various amino acids in
the CP, reducing the amounts of cysteine and histidine, but
increasing the yelds of important amino acids (FCA 22 1007)

514 Dzanagov, K B, Dzanagov, S K, Teziev, T K 1969
Effect of Mneral Fertilizers on the Level and Amino Acid
Composition of Crude Protein in Corn Seed Agrokhimiya, No
4,14 17 (Russ ) (Gorsk Sel'skokhoz Inst , Ordzhonikidze)

Fall PK plus spring N fertilization (30 120 quintals/ha)
increased the yield of corn, the increase being dependent on
the level of applied N The content of crude protein increased
1719 times over that of the control Various levels of N
fertihzer affected diffeiently the anuno acid composition of
crude protein of the corn seed (CA 71 29635n)

515 Etkenbard, A G 1963 The Effect of Manganese and
Zinc on the Protein Content of Corn by Treatment of the Seed
Industrially  Mikroelementy v Zhizm Rast, Zhwvotn 1
Cheloveka, Tr Koordinats Soveshch , pp 177-86 (Russ)
TMTD fungicide (1 kg/metric ton corn seed) was added to
005% MnSO,, and mixed For treatment with Zn, 0 04%
ZnSO, was used, and with B 002% Na,B,0, In another
vartation, 5 g phosphobacterin was used/20 kg of seed Control
plots and plots seeded with seeds dusted manually with trace
elements were used for companson The simultaneous
treatment of the seeds with trace elements, bacterial fertilizers,
and fungicide ncreased the yield and the protein content of
corn  Application of Zn and Mn increased protemn by
20% 30%, sometimes up to 60% The vacterial fertilizers alone
increased yield but not the protein content (CA 64 8884a)

516 Epanchinov, \ V 1970 Effect of Mineral Fertilizers on
the Accumulation of Some Group B Vitamins in the Soil of
the Com Root Zone Pochvovedenie, No 5, 68 75 (Russ)
(Krasnoyarsk Sel’skokhoz Inst , Krasnoyarsk)

Field and pot expenments were set up with different doses
and combinations of NPK Soil analyses were made and corn



yields determined Vitamuns of the B sroup, nicotinic acid,
thiamine, pyridoxine, and biotin, were microbiologically
assayed The contents of vitamins n the soil adjacent to the
corn roots varied with different fertilizer ratios and with the
time of the growth period The activity of soil microorganisms
involved 1n vitamin accumulation 1 the soil was enhanced by
fertilizers and the productivity of the corn plants increased
The B wvitamuns favored the more mtensive resorption of
mineral substances by ronts An interrelation may thus be
assumed between mineral fertilizers and witamms (CA
73 870542)

517 Filev, D S, Pashova, V T, Yaroshevich, I V 1963
Effect of a Single Application of High Rates of Fertilizers on
Productivity of Maize and Soil Properties Dokl Vses Akad
Sel’ khoz Nauk, No 12, 24 (Russ) (Vses Nauchno Issled
Inst , Kukuruzy)

In 1959 1960, 250 tons/ha dung + 50 quntals super, or
500 tons dung + 100 quintals super was applied to an ordinary
chernozem in the Ukraiman wooded steppe In 1960 1962,
maize was 1rrigated when necessary, but in 1964 1968 there
was no wrrigation The single applications of fertilizer increased
the contents of humus, total N, and P 1n 1968, particularly 1n
the 2060 cm layer of soil, and also sharply increased the
contents of hydrolyzable N, mobile P, and exchangeable K
Fertihzer increased the urease activity ot the soil, and urease
actiity 1n the 20-60 cm layer was higher with the higher rate
of fertiizer than with the lower rate Fertiizer decreased
saccharase and phosphatase activity 1n the top 40 cm of soil,
but increased their activities lower down CO, release by the
soil was 46% 38% greater with fertilizer than without 1t
Fertilizer increased the contents of nicotinic acid and inositol
in the soil and tended to increase the pyridoxine content
Fertthzer did not increase average maize-green yield 1n
1964 1968 (SF 33 3183)

518 Gaevol, A 1 1968 Effect of Molybdenum on Grain and
Fresh Matter Yields of Maize Khim sel’ Khoz 6(8) 15 16
(Russ)

In tnals during 2 years, presowing treatment of seeds of
hybnd maize VIR42 with 18 g (NH,),MoO, n 5 hters
water/100 kg seeds, or with water alone, increased the gramn
yields over those obtained by sowing untreated seeds, by an
average of 37 and 05 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 Com Grains with Copper Sulfate During
Application of Mineral Fertilizers in Various Ways Mikroelem
Sel Khoz Med, No 3, 81-6 (Russ) (Lugansk Sel’skokhoz
Inst , Lugansk)

Field tnals, 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 tizers The grains were
dusted preltminarily 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 aenal growth
were also given The treatment with Cu sulfate apparently

raised the yield of corn, during dry as v as climatically
balanced years, by 143284 centnerslha The response
increased with the application of small amounts of fertihizer,
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 wmcrease of the protein (025% 105%) and starch
(5 4%-8 0%) content of the grain (FA 2 277)

520 Godnev, T N, Abutalybov, M G, Gummatov, M R
1969 Effect of the Quantity and Ratio of Iron and Manganese
on the Growth and Development of Com Vestsi Akad Navuk
Belarus SSR, Ser Biyal Navuk,No 2,425 (Beloruss ) (Inst
Bot , Minsk)

When depnived of Fe the development of corn plants in
laboratory experiments was at first normal, but within a few
1ays chlorosis appeared, disappearing only partially with the
addition of Fe salts The best results were with 9 mg Fe/l 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 vemnlets The plants required
45 mg/l Mn n form of MnSO, Excess Mn decreases the
plant levels of Fe The normal Fe/Mn ratio 1s 21 Field
experiments showed the positive effects of these elements at
20 kg FeSO4/ha and 10 kg MnSO, /ha, despite sufficient levels
of them 1n the soil (CA 71 37988v)

521 Goncharenko, D F 1969 Effect of Presowing
Application Fertihizer on the Growth, Development, and
Productiity of Corm Klum Sel Khoz 7(3) 169 74 (Russ)
(Krasnograd Opyt Sta VNII Kukuruzy, Krasnograd)

Application of fertilizers [NH,NO, , NaNO,, (NH,),S0,,
granulated superphosphate, KCl, and K,SO,] at sowing of
four corn vaneties to heavy loamy souls of the Krasnodarsk
district significantly influenced their growth and development,
especially 1n first stages of 5 8 leaves NP tertilizers gave the
best results, whereas effects of P alone were worse and full
NPK fertilizers in dry years even inhibited growth The best
N fertihzers were NH,* and (NH,),SO, 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 vears,
fert'hzation at sowing increased the yields, mainlv due to
inct.ased number of corncobs, whereas in years with favorable
conditions, the increased yields were also due to increased
number of grains in corncobs (CA 71 29672x)

522 Goncharenko, D F 1969 Imtal Nutrition and Comn
Yield as Connected with Fertilization Done at Sowing
Agrokhimiya, No 4, 61-5 (Russ ) (Krasnograd Opytn Stan,
Krasnograd, Khar’kov Obl)

In field trnals in dry areas of the Khar'kov province,
Ukraine, the application of small amounts of P (5 kg P,0s /ha)
as superphosphate 1n 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 vear average) unfertihzed, to
396 hkg NP at 25 kg N and § kg P, 05 /ha gave smaller yield
increases, still smaller increases vere obtained trom NPK

523 Gorbunova, L L 1965 Effectiveness of Potassium
Fertilizers on the Leached Chernozem of the Loni Plateau of
Armema Agrokhimiya, No 7,47 55 (Russ)
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K fertilizer had a positive effect on wheat resistance to
cold NP fertihzers doubled the yield of wheat, and the
addition of high K doses with NP fertilizers increased the
yield an additional 50% For potatoes cultivated on a leached
chernozem, the most effective K containing amendment was
KCl (60 kg K,0O/ha) When used individually, K,CO, and KCl
increased the yield of corn to a greater extent than when used
together The relative effectiveness (in decreasing order) of
K containing amendments which enhanced the yield of broad
beans was K,S04, KCl, K,CO3, and K Mg fertiizer (CA
64 10355g)

524 Goryunova, F A, Polugar, E A 1967 Removal of
Nutntional Elements for Maize as a Function of the Preceding
Input of Fertihzers Povysheme Plodorodiya Pochy
Nechernozemnot Polosy , No 3, 130 34 (Russ)

The increase of fertihzers to a certan it raises the uptake
of N, P, K, and Ca by the plant The requirement and removal
of mmeral food elements vary with the biological
charactenstics of the corn brands and hybnds With 300450
centners/ha of crop, 1n the green mass of corn, the removal of
N ranges 90190, of K 50118, and of P 3070 kg/ha,
depending on the fertihzer dose and composition (CA
68 21284q)

525 Grebenikov, P E, Zakharyan, N A 1967 Effect of
Fertithzers on Yield and Chemical Composition of Maize
Khimiya sel’ Khoz ,No 7,12 13 (Russ ) (Azerbatdzhan Sel’
Khoz Inst Baku)

Matze grown on chestnut medium loam soil, poor in P, was
given N, ¥, K, and farmyard manure at different rates and
times The highest gramn yields, 607 hkg/ha, resulted from
applymg 100 kg N, 100 kg P plus 60 kg K/ha on three dates
before sowing, 3 to 4 leaf stage, and at the tillenng stage,
grain yields resulting from 20 tons farmyard manure/ha
applied before plowing did not differ significantly The highest
contents of crude protein and ash 1n the gramn 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 of Nutrients, Growth, and Yield of
Corn  Agrokhimiya, No 6, 59-68 (Russ) (Ukramnian Acad
Agr , Kiev)

Fertilizers vontaming N, P, and K have been apphed
separatcly and in combmations N has the greatest influence
on the rate of the total growtn, K the least N prolongs the
pertod 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 dunng the peniod of spadix
formation The greatest uptake of N and K occurs dunng the
period from the 9 10leaf phase to the phase of panicle
formation, 55% 60% of the total N and 60% of the total K are
absorbed dunng this period The greatest uptake of P occurs in
the period from the 9 10 leaf stage to the mmlky stage, dunng
which 50% of the total P 1s 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, 1 V, Semenov, P Y, Chupntov,Y K 1965
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The Effect of Manure and Mineral Fertilizers on the Properties
of Sod-Podzolic Soils and on the Yield of Com Crops Grown
without Rotation Dokl TSKhA, No 103, 11317 (Russ)
(Timuryazevs< Sel’skokhoz Akad )

Four year ficld experiments were carnied out to determine
the effect of fertiizers on the properties of the sod podzolic
soil and on the yield of the corn crop The treatments were
control, (1) manure (40 tons/ha), (2) N PK (200 100 240),
(3) manure (40 tons/ha) with NPK (200 100 240), (4)
manure (20 tons/ha) with NPK (100 50 120), and (5)
manure (80 tons/ha) Corn foliage yield data showed that the
muneral fertihzers alone were less effective than manure alone
or supplemented with mneral fertiizers Treatment (2)
increased the content of avallable N in the soil to a greater
extent than 1t 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 7956¢)

528 Gulyakin, I V, Semenov, P Y 1965 Use of Nitrogen,
Phosphorus and Potassium by Corn Plant, and the Effect of
Mineral Fertihizers and Lime Dokl TSKhA, No 103, 181-84
(Russ ) (Timiryazevsk Sel’skokhoz Akad )

Tests were conducted 1n pots containing 6 kg of soil with
applications of NH4NO3, Ca(H,P0,),, and KCI fertihzers 1n
doses of 2gN, 1 gP,05,and 1 gK,0/pot The soil was imed
with Ca(OH), Large doses of N and X inlubited the plant
processes of synthesis resulting 1n a decrease of crop yield The
use of Cat* did not give any improvement Corn uses the most
of the N and K dunag 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 Metabolisin of
Com Under Varnous Levels of Soil Moisture Izv Akad Nauk
Azerb SSR, Ser Biol Nauk,No 4,36 (Russ)

The effect of low doses of B, Mn, and Mo on total N,
protein N, nonprotein N, and ammonia N was studied 1 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 Gvozdikovskaya, A T, Parshikov, V N 1969
Absorption of Nitt sgen, Phosphorus and Potassium by Plant
Roots at Different Temperature Gradients Ukr Bot Zh
26(3) 626 (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, Kt, NO3~,
and PO, was observed under temperatures ranging from 27 to
30°C, 25 t0 28°, 29 to 32°, and 23 to 27°, respectively (FCA
23 228)

531 IIin, S S 1965 Utilization of Nutvients from Fertilizers



and Soil in Crop Rotation Khum v Sel’sk Khoz 3(12) 26
(Russ ) (Ped Inst ,Kazan)

Field tests of crop rotation were conductrd on gray
sod medium podzohc soils of Kazan distnct Crops rotated
were peas winter rye, cornsummer wheat  Fertilizing
increases the content of N, P, and K in plants, the greatest
amounts of nutrients from the soil are taken up by the corn
plant and pea, much 'ess by winter rye, and the least by
summer wheat Assmilation of atmosphere N 1s also improved
due to the symbiosis of nodule bacter with legumes The first
crop rotation gave only a shight assimilation of nutnents from
the soil but repeated fertihzing during the second crop
rotation increased the absolute as well as the relative
utilization of fertilizer components (CA 64 11810b)

532 Ishevskaya, I M 1965 The Effect of Perennial
Application of Fertiizers on the Growth Development and
Yield of Com Crop Dokl TSKhA, No 101,99 104 (Russ)
(Timiryazevsk Sel’skokhoz Akad)

The effect of perennal application of fertihzers on the corn
crop was studied The arrangement of the expeniment was
control, N, NK, NPK, manure, manure with NPK 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 foliage yield as compared with the
controls for NPK, manure and for manure with NP K was
209, 395, and 389 centnersfha , respectively The asstmlation
of N, P,0s, and K, 0 by the corn plants from the soil was
affected by the type of the fertiizers The highest increase of
N content to 1 25% from 1 13% of the control was observed in
the NPK plots The highest mcrease of P,05 067% was
observed 1n the plot treated with manure, compared with the
control 038% The highest increase of the content of K,0
from 039% (control) to 220% was observed in the plots
treated with manure supplemented with NP K The protem of
the whole plants was increased by fertihizers 1n all plots, with
the highest increase to 595% mn plots treated with NPK
compured with the control 4 30% (CA 65 6242c)

533 Ishevskaya, I M 1965 The Effect of Prolonged
Additions of Superphosphate on the Yield and Chemucal
Composition of Corn Dokl TSKhA, No 102, 53 60 (Russ)
(Timiryazevsk Sel’skokhoz Akad )

Prolonged additions of superphosphate contaimng N and K
increased the rate of growth, the yield of com and silage
matenal, the total and organic P, the total and protein N, and
K (CA 65 9676a)

534 Ivanko, S, Maksianova, A 1968 The Effect of
Nutntional Conditions on Root Metabolism and the
Quantitatve and Quahtative Composition of Nitrogenous
Compounds Translocated from the Roots to the Aenal Parts
of Plants Isotope Studies on the Nitrogen Chan, 149 68
IAEA, Vienna, Austria (Eng)

Experiments were carried out with maize cultwvated 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
processes connected with the uptake, conversion, and
translocation of N Under conditions of N deficiency the
amount of amino acids translocated from the roots to the

aerial parts of the plant drops sharply Tius 1s accompanied by
a marked change 1n the qualitative composition of the amino
acids, which ultimately affects the operation of the
synthesizing mechamism of the aerial organs After addition of
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 aenal parts increased by a
factor of 12 1n the 2 hours following addition of the N With
the use of 5N, introduced mnto the nutrient medium as
ammonium mtrate and calcium mitrate, 1t was found that the
N taken up by the roots was preferentially mcorporated into
the amino acids and amudes onginating from the ketomc acids
of the Krebs cycle Of the total amount of amno acids
translocated from the roots to the aenal parts, more than 50%
was accounted for by glutamine, alanine, and aspartic acid
The results obtamed give grounds for believing that vanations
mn the conditions of nutntion affect the N metabolism of
plants mamnly through the metabolism of mtrogenous
substances 1n the roots (FA 2 885)

535 Ivanko, S, Mikhalik, 1 1967 Study of the Uptake,
Assinulation, and Transport of Fhosphorus by Corn Roots
Isotopes n Plant Nutrition and Physiology , Proc Symp
FAO/IAEA, Vienna, 1966, 289 301 (Eng)

Maize plants were grown on complete Knop’s nutnent
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 actity of 05 #C *2P/ml With
exposures of from 5 seconds to 5 hours, a positive correlation
was observed between uptake of total P and the incorporation
of >?P 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 n the
P defic ent plants a cntical phase, mamfested n a reduced
capacity to take up P and wncorporate 1t into high molecular
organic compounds By vacuum filtration introduction of 3p
into the roots, 1t was established that the P introduced 1s
incorporated into the following low molecular organic
compounds nucleotides, triose phosphates, and hexose
phosphates It 1s concluded that uptake of 32p by maize roots
1s directly related to 1ts use in the synthesis of low molecular
and high molecular organic compounds There 1s 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 1ts incorporation into organic
compounds 1n the r e roots The critical phase when the
roots lose their ca, . , for uptake, for synthesizing P organic
compounds, and for transporting them to the parts of the
plant above ground 1s directly dependent on the P content of
the nutnient medium (FA 1 285)

536 Ivanov, N P 1068 The Effect of Organic Fertilizers on
the K Uptake of Plants Izv Akad Nauk Belorus SSR (Ser
Biol Nauk), No. 4, 324 (Beloruss) (Belorus Inst
Zhiwvotnov , Smolevichi, Minsk Obl )

In pot trials with maize, K uptake was studied using 86Rb
Organic fertilizers and lime decreased the uptake of K by
maize plants More K accumulated in young than in old leaves
(FCA 22 1817)

75



537 Kalmykov, A G, Nedbalo, E Pe 1965 Effect of
Fertilizer on the Yields in Corn—Winter Wheat Crop Rotation
Pochvovedenie, No 6,849 (Russ)

The expenment was conducted on a carbonate chernozem
soil 1n the State Farm “Samarsku’ using as test crops corn for
stlage purposes and winter wheat as the follow up crop
NH4NO;, superphosphate, and KCl 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 1n the soil was decreased, this
1s explained by the increased K requurement by the plant At
the stage of mulk wax npeness of the plant, the soil K was
increased Hydrolyzable N increased at the beginming of the
vegetative period up to the flowering stage, this 1s explained by
the more intensive microbiological activity of the soil The
decrease 1r 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 soll P from the
beginning to the end of the milk wax ripeness stage at the end
of the vegetative pertod, the soil P content 1s decieased On the
carbonate chernozem soil, corn was very responsive to P and
N P ferulization The Inghest yield per umt of fertiization was
obtamned by introducing superphosphate and manure with the
planting, KCI had no notceable effect on yield The dynamics
are 1dentical with those of hydrolyzable N, but the decrease at
the early period of vegetation 1s more acute Under the
conditions of the preceding applied fertihzation of corn, the
yield of the follow up crop winter wheat increased about 10%
Additional application of superphosphate 1n the autumn had
hittle effect on the winter wheat, since P fertilizers are
nonlabile in carbonate sols (CA 63 9008g)

538 Karasyuk, 1 M, Lopatin, L V 1967 Comparative
Efficiency of Liqud Nitrogenous Fertihzers Dunng
Application Under Corn Visn Sil'skogospod Nauki
10(1) 526 (Ukr)(A M Gorkn Agr Inst , Uman)

Plants were grown on unfertihized soil (1) on soil fertihzed
with standard PK fertilizers (2), and on (2) soils with the
addition of N fertihzers (3) of 30, 60, and 90 kg/ha N
fertihzers used were NH,4NO,, urea, (NH,),S0,, NH,OH,
and (NH4),CO; Apphcation of NH,OH and (NH,),CO,
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 soi
(1) 11%12%, on soil (2) 128% 147%, on soi (3) with
addition of NH;NQ; 136% 180%, with urea 1 50%-1 80%,
with (NH,4),804 184% 2 03%, with NH,OH 192% 2 02%,
and with (NH;),C0O; 1 83%-2 17% The increased amount of
chlorophyll ncreased the photosynthetic energy and N
availability to the plants, followed by better conditions for
evaluation of asstmilation products, formation of reproductive
organs, and accumulation of protein in seeds Average amounts
of protein 1n seeds were 1n plants grown on soil (1) 8 7%, on
soil (2) 90%, on soil (3) with the addition of NH,NO,
94% 104%, with urea 9 8%, with (NH4)2804 9 2% 9 8%,
with NH4OH 92 10 1%, and with (NH,),CO; 95104%
Yield of seeds increased on soil (2) 2 8%, on soil (3) with the
addition of NH4NO; 3 0% 5 8%, with urea 5 1% 8 2%, with
(NH4)2804 4 4% 7 2%, with NH4OH 7 4% 9 1%, and with
(NH4)2CO03 7 4% 10 3% Introduction of NH4OH increased
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soil pH to 68, and introduction of NH4NO5 only to 58
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
feriizing n autumn (CA 66 104415t)

539 Khomenko, A D 1968 Agrochemical Charactenstics of
the Use of Complex Mwneral Fertilizers Vestn Sel’skokhoz
Nauki “Moscow) 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 mitrophos,
nitroaminophos, and diaminophos increased the sugar content
of beets by 04%, the protein content of winter wheat by
10%, and the starch content of potatoes by 05% NPK
(1 42) gave lhigher yelds of root crops H,SO, based
nitrophos and mtroaminophos gave higher yields of beets than
normally obtained with simple mixtures of N PK fertihzers
Beets consume 12% more mtrophos and 4% more
mtroaminophos than the corresponding normal consumption
of simple NPK mixtures in the same proportions On
relatively dry soils the complex fertiizers gave better yields
and quality Comparative studies of use of mtrophos and
superphosphate mn otherwise similar conditions showed that
morc P was absorbed by the plant more evenly from the
mtrophos than from the superphosphat. The explanation for
this 1s that the mtrophos contains both H,O soluble and
citrate soluble P, while the superphosphate contains only
H;Osoluble P (CA 70 114280s)

540 Khomenko, A D, Sosnova, O N, Dubik, E A,
Guseva, E E 1968 Effect of Complex, Atrazine Contaming,
Manganese- and Mineral Fertilizers on Corn Plants Mikroelem
Sel Khoz Med, No 4, 12936 (Russ) (Inst Fiziol Rast,
Kiev)

Expenments 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 etther 1n the
111 orn the 1151 (NP20s K;20) ratio, with atrazine
applied at 25 kg/ha The fertihzer contained 1% Mn as
MnSOs Mn 1n the chernozem increased the assimulating
surface of corn leaves An increased amount of soluble sugars
appeared 1n the leaves, chlorophyll content and the
photochemical actiity of chloroplasts were enhanced
Atrazine inhibited corn growth at the start, but durng
formation of reproductive organs growth was intensified The
NPK + Mn + atrazine fertilizer gave the highest plant weight
On gray forest soils atrazine stimulated the development of
planis and the Mn atrazine combination increased the grain
size In a field test Mn atrazine increased the grain yield by
420 ) g/ha and that of stalks by 990 kg/ha (CA 71 60233d)

541 Khomenko, A D, Sosnova, O N 1968 Effect of
Complex Fertilizers Contaning Added Polymers and
Biologially Active Substances on Corn and Potato Growth
Visn Sil’s’rogospod Nauki 11(7) 49 53 (Ukr ) (Inst Fiziol
Rast , Kiev)

Granulated complex fertihzers containing a denvative of
urea, double superphosphate, K,S0,4, trace elements, the
Mn containing  herbicides, atrazine and simazine, and the
insecticide, heptachlor, were miore 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 (FA2 117)

542 Khomenko, A D, Sosnova, O N, Yavorskaya, T K,
Odeyanenko, L V 1968 Effect of Complex Fertilizers
Contaning Pesticides on the Growth and Productiity of Com,
Sugar Beets, and Potatoes Fiziol Biokhum Osn Pitan Rast,
No 4,46 56 (Russ ) (Inst Fiziol Rast , Kiev)

In pot expenments, atrazine, 2 5 kg/ha, strongly stimulated
the growth of corn when added to the soil 1n combination
with N P K or nitrophos fertilizers (CA 71 80310e)

543 Khmashevsku, E L 1966 The Mechanism of Response
of Various Varneties of Corn to Root Nutntion Dokl Akad
Nauk SSSR 168(5) 1212 13 (Russ)

Determination of monosaccharides (/) 1n and uptake of 3%
by six varieties of corn plants were reported, using high N or
high P fertilizers A correlation was found between the level of
I in the roots and the assimilation of mtneral fertibizer
elements by corn plants, the varnieties that respond most
readily to P also have the highest level of I in the roots
Varteties which have the higher intensity of root respiration
also take up the larger amounts of P (CA 65 9675n)

544 Klimashevsku, E L, Karpov, E A, Pisetskaya, N F
1965 The Relation Between the Activity of the Root System
of Vanous Corn Plant Vanrieties and Hybrnds and Their
Reaction to Fertiizing Khum v Sel’sk Khoz 3(1) 48 (Russ)

Field and vegetative experiments were carrted out in
1961 1965 on various soils on 200 m? plots applymng N PK
(60 90 60) Ten, 15, and 20 kg pots and fertihizer doses of N
015, P,Os 030, and K,0 0 15/kg of soil were v.ed for
vegetative tests The charactenstic properties of *k. root
surface were determmed Individual vaneties of corn plants
reacted very differently on fertihzing, 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 phystological active
surface rather than on the root system volume, and this factor
is proposed to be the indicator determining the reaction of the
comn plant variety to fertihzing The amount of the bleeding
sap of the roots transferred to the above ground parts
calculated tn umts of active surface (in dry state) was used as
the degree of the root system activity 32P was used for
experiment (120 uc/! of Knop nutritive solution) The proper
selection of plant vaneties for culture purposes 1s of great
importance (CA 62 16908g)

545 Khmashevs\u, E L 1966 Unequal Resistance of
Different Vaneties of Com to Nutnent Solution Acidity
Agrokhimiya, No, 4,98 106 (Russ)

Comparative studies were made of the accumulation of
organic substances n the foliar parts, photosynthesis activity,
and physiological activity of the root systems of different
varieties of corn grown 1n limed and unlimed acid soils treated
with NPK fertihzer Hydroponics experiments were also
made 1n studies of the root systems The degree of resistance
to high soil acidity differed for each vanety Low resistant
varieties showed an initial increase in adaptation at a soil pH of
4 24 38, 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 1n the more resistant vaneties Differences in resistance
to hligh acidity and responsiveness to liming were also a
function of the correlation of the photosynthesis and
respiration processes, this ratio was lower (341344)
resistant varteties than in non resistant ones (4 414 59) In
resistant varieties the decrease in photosynthesis rate and yield
was less at low pH than 1n non resistant varieties Inlubition of
the rate of transfer of photosynthesis products from the leaves
to the npening ears and the decrease in chlorophyll content
due to the toxic effect of high soil acidity were less marked 1n
the resistant varicties The chlorophyll bond with the
protemn ipid complex was stronger at pH 40-43 n the
resistant varieties The decrease in cation exchange absorption
capacity and the disruptions in biosynthetic processes tn the
roots due to soil acidity (pH 4 1 4 3) were less 1n resistant
vaneties The low resistant vaneties had a lower Ca absorption
and less Al 1n the roots, and more Al in the foliar parts Natrate
and ammoma N metabolism 1n the roots varied with soil
acidity and the vanety of corn (CA 65 4592d)

546 Kmga, M I, Kmga, N M, Nasonova, M G,
Shevchenko, I M 1970 Effect of Photosynthesis on Corn
Productivity in Relation to Soil Fertiizing Dokl Vses Akad
Sel’skokhoz Nauk, No 2, 11 13 (Russ ) (Khar'’kov Zoovet
Inst , Kharkov)

Indexes of photosynthesis were studied at vanous stages of
growth of corn in relation to the fertiizer modifications
applied NPK, NP, NK, and PK The levels of fertihizers
were N 90, P 25, and K 20 kg/ha Application of NPK,N P,
and N K increased productivity In the stage of cob formation
the level of dry matter in the leaves reached 31% (N P K), with
the content of chlorophyll increasing simultancously NPK
had the best effect on the amount of leaf carotene (CA
73 34291t)

547 Kmga, M I, Kmiga, N M 1969 Incorporation of
Potassium and Nitrogenous Substances by Corn as Affected by
Fertihzers Dokl Vses Akad Sel’'skokhoz Nauk, No 5,58
(Russ ) (Khar’kov Zoovet Inst , Kharkov)

Mineral fertihzation was studied by using NPK,NP,NK,
and PK at the following levels N 90, P05 60, and K,0 40
kg/ha The linear growth of corn was positively affected by N
N P had a better effect on the crop yield (dry matter) than did
NK and PK modifications A marked decrease 1n total as well
as water soluble K was noted mm the aenal 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 PK modification
Application of fertilizers favored increased total and protein
N, depending on the combination of fertillizers used K
nutrition without partictpation of N had only a shight effect on
N content Correlation coefficients of K and total N contents
were given for three growth stages flowering, milky, and wax
nipeness (CA 71 60211v)

548 Kodra, V A 1967 Swmnultaneous Use of
Humus Superphosphate Granules, Bacterial Preparations, and
Trace Elements in Presowing Fertilizers Under Com Nauch
Tr Aspir, Odess Sel’skokhoz Inst,No 1,408 (Russ)
Response of corn plants to simultancous use of
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superphosphate, bactenal preparations, and trace elements was
studied in field tnals and greenhouse experniments during
1963 1965 The vanants were (1) control without fertilizer,
(2) humus superphosphate granules (HSP), (3) HSP + bacteria
+ B + Mo With (2), the bactenial activity of the soil was
intensified and the content of available forms of nutrnents
increased, absorption and synthesizing activities of the root
system were higher from very early growth The yield of seeds
increased 22 5% compared with control In the plant sap,
concentrations of NO; and NH‘,+ decreased, while that of
organic N increased as a result of treatment (2) In (3) the
amount of organic N ncreased 29% compared with (1), and
yield of seeds increased as much as 7 centners/ha, 15% higher
than controls (CA 71 111963b)

549 Kolosova, N A 1965 Effect of Acidity of Substrate on
Plants Agroklimiya, No 2,81-6 (Russ)

Acid, acting on plants outside the nutrient medium n the
imtial penod of vegetation (up to 25th day of growth),
markedly decreased the productivity of plants (barley) With
increased concentration of H*, synthesizing processes 1n 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 certamn degree, P
metabolism were disturbed, causing a decreased content of
disacchartdes, simple proteins, and nucleoproteins The
negative cffect of acid medium had long lasting consequences
In acidified soils, the mobiity of Al, Mg, and other toxic
clements increased Plants were most sensttive to the effect of
acidity dunng the carly stages of development, productivity of
barley decreased to 50% After the fist 20 days of growth,
acid had no substantial effecy 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 grams fell to 12 5% Unfavorable
factors, msufficient hght and insufficient supply of
carbohydrates, increased the harmful effect of acidity on
plants Insufficient light, besides other unfavoraole results,
reduced the positive effect of ime on the growth and yield of
clover Indian corn, with increased fertihizer loads, endured,
without harm, soil with pH 4 7-4 8 (CA 63 9000h)

550 Kolpma, L S, Swtsev, M V 1967 Effect of
Molybdated and Manganated Superphosphate on the Yield of
Corn in Crinea Mikroelem Sel Khoz Med, No 3, 714
(Russ ) (Krym Sel’skokhoz Inst , Simferopol)

Field tests were carned out for 3 years with corn on
chernozem conta'ning total Mn, available Mn, total Mo, and
avatlable Mo at 892, 619, 060, and 0042 mg/kg sol,
respectively It was fertiized 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% 1n controls, the loss of seeds through msects and mold
was 6 6% with Mo, 5 2% with Mn, and 13 5% 1n 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%-14% above the control The percentage content of raw
protein was increased (FA 2 385)

551 Kolpina, L S 1965 The Influence of Trace Elements on
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the Yield and Quality of Com Grains Under Conditions of the
Cnimean Mountain Foot Hills Primenente Mikroelementov v
Sel’sk Khoz , Akad Nauk Ukr SSR, 156 61 (Russ)

The expenment was carned out during 1955 1961 on the
carbonate soils of the Cimean Agricultural Institute Seeds of
corn, hybnd VIR-42, used for the test plant were pretreated
by soaking 1n aqueous solutions of ZnS0O, , MnSO, , borax, and
ammonium molybdate (/) The pretreated seeds were used 1n
eight vanants control, ZnSO,, MnS0; , borax, I, MnSO, +
ZnSQ04, MnSO4 + borax, and MnSO4 + I Seeds soaked n
solutions of salts of trace elements produced higher weights of
the indwicaal corncobs, the individual weight of the grain, and
also the absolute weight of the grain Pretreatment of seeds
also increased the yield of corn, the highest yield was obtamed
from MnSQ, pretreatment Furthermore, the trace elements
have shown their influence on the chemical composition of the
seed such as fat, protein, and cellular tissues Tables show the
nfluence of the pretreated seeds on yield and quality of the
plant (CA 63 13994b)

552 Korchagin, V. A, Proshkin, V. A 1968 Fertilization of
Corn n the Steppe Distnicts of the East Bank of the Middle
Volga Rwver Kum Sel’skom Khoz 6(7) 10-13 (Russ )

553 Korovin, A I, Dul'binskaya, D A 1968 Charactenstics
of P and N Nutrition of Maiz> at the Pre Emergence Stage
Under Low Temperature Agrokhimiya,No 2,107 11 (Russ)
(Vost Sibir Biol Inst , Irkutsk)

Low contents of P in the organic acid soluble and
nucleoprotein fractions, and N 1n the albumin fraction 1n the
endosperm and coleoptile during germination at 10 12°C were
associated with low mobilization and utilization of these
elements from the seed reserve and with slow absorption from
the soil Phosphorylating activity of the mitochondna cells 1n
ths coleoptile was low at low temperature (10 12°) (FCA
21 1700)

554 Korovin, A I, Pamtskn, V V, Dul’binskaya, D A,
Kozlyukova, N B 1966 Effect of High Doses of P and N
Fertilizers on 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 expennment was carned out with corn to study the
possibilities of an intensification of the metabolism of P and N
and the growth of the plants in Siberia The expenment was
performed on a woodland soil, contamning suffictent nutrients,
m five vanants without fertilizers, NPK, 90 kg of each,
NPK, 270 kg of each, N + PK, 270 kg of N and 90 kg each of
P20s and K70, P+ NK, 270 kg of P and 90 kg each of N and
K20 The highest yield was obtained with the fifth variant
The content of P and N i the plants at the beginning of
growth depended to a considerable degree on their conten. in
the soil The content of norganic P depended on the dose of
fertilzer and the relation between P and N The highest
contents of acid soluble, nucleoprotemnic, and hpid P were
found 1n the vamants with high doses of P These fractions
decreased with increased dose of N The highest content of N,
especially protemic, was found 1n vanants with high doses of
P, the highest nonprotein N 1n variants with high doses of N A
certain level of P in the plants is required for the mcorporation
of nonprotein N into proteins The weak growth of corn 1n the



cold period at the beginning of growth in East Sibena was
caused by slow transfer of P from the soil into the plants
Application of high doses of P fertilizers in NP 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 of Ammonium- and
Nitrate-Nitrogen by Plants Dokl Akad Nauk SSSR,
180 1495 96 (Russ) (Sibir Inst Fiziol Biokhim Rast Sibir
Otd Akad Nauk SSSR)

Esghteen day old wheat and maize seedlings in 25% nutnent
solution were transferred for 120 hours to 50% nutnent
solution at 1 01 5°C, 5°, 10 11°, and 15 16° Changes in the
concentrations of NH,y N and NO; N :n the nutnent solution
showed that uptake of NO; N by wheat exceeded that of
NH4 N at 15 16°, whereas below 10° the reverse was true
The imtial pH of the nutrient solution was S 25, but after 72
hours had become 445 at 1012° and 57 at 2022°
Nitrate reductase activity in wheat roots at 5 7°C was only
50% of that at 20 22° (SF 31 4309)

556 Korovin, A I, Manicheva, E A, Frolov, I N 1968
Effect of Temperature i the Rooting Zone on Nutnent
Uptake by Plants Dol Akad Nauk SSSR 183 227-29
(Russ ) (Sibir Inst Fiziol Biokhim Rast Sibir Otd Akad
Nauk SSSR)

Up to the 4 leafstage, maize was grown i half strength
nutnent solution at 15°C by might and 25° at mud day The
seedlings were then transferred first to tapwater for 24 hours,
secondly to tapwater at 1, 5, 10, 15, 20 25, or 30° for 24
hours, and finally to half strength nutrient solution for 5 cays
Nutnent uptake during these 5 days was the same when
measured by the changes 1n the concentration of the nutnent
solution as when measured by the nutrient concentrations in
the seedlings on the 6th day Uptake increase as the root
temperature increased, but increases n uptake were different
for different nutrients at different temperatures There was
practically no growth by cell division below 8> Uptake of N,
S, P, and Ca vas greatest at 20 25°, but K uptake was greatest
at 30° (SF 32 1385)

557 Korovkina, A V, Kozhemyakina, G A 1965 Ratio of
Nitrogen and Phosphorus in Fertilization and Growth of Com

Vestn  Sel’skokhoz Nauki, Min Sel'sk Khoz SSSR
10(4) 94 6 (Russ) (K A Tumiryazev Agr Acad , Moscow)

In pot tests on sod podzolic soil, fertilization of corn with a
basal formula of 2 g Nand 15 g K,0 led to a depression of
growth and increase 1n sensitiity to low temperature dunng
the imtial 25 days of growth 1n companson with unfertihized
controls Growth was improved by addition of P,0s 1n an
N/P20s ratio of 05 1 n the initial phase and 1 1 1n the later
stages of growth The depressant action of N can be avoided
by adding 1t in half doses on the 15th and 30th days of growth
At an N/P20s ratio of 4 1 the plants contained 2 88% N and
the uptake was 665 3 mg, 1n contrast to 2 31% and 1,238 mg
ataratio of 1 1, (CA 65 1338e)

558 Kostyuk, M D 1967 Absorption and Distribution of
Carbon-14 Under Different Conditions of Root Nutrition of
the Corn Dopov Akad Nauk Ukr RSR 29(8) 74346 (Russ)

The influence of different concentrations of K in

Priamshmkow’s nutnent mixture on leaf respiration,
absorption, and distribution of carbon 14 n plant organs was
studied The increasing of K concentration in nutrient mixture
results 1n lowering respiration intensity, increasing
photosynthetic C absorption, and intensifying assimulate
outflow This tendency of metabolism leads to an increase n
plant productivity (FA 1 1669)

559 Kozhekov, D, Lazareva, M, Abasova, L, Kulikova, V,
Kovaleva, Y 1968 Influence of Coal Humic Fertihzers on the
Yield of Corn and Sugar Beets on Sterozemic Soils Sov Soil
Sci, No 8, 1128 37 (Eng ) (Kirghuiz Scientific Res Inst Agr)

Experimental data are presented on the influence of
coal humuc fertihzers on the yield of corn and sugar beets 1
the Sierozemic soil zone of the Chu Ruver valley 1n the Kirghiz
SSR It was found that coal humic fertilizers at low rates of
application do not assure constant increased yields At high
rates of application, 1e increased yueld results chiefly from
the N and P present in the fertiizers No stimulating effect of
the humuc fertihizers was observed (FA 2 1400)

560 Kravchenko, S N 1966 Effect of Mineral Fertilizers on
Yield and Qualty of Com Khim Sel Khoz 4(10)58
(Russ )

On dark gray podzolized soils, NPK fertilizers enhanced
the growth of maize, when given singly, N was of greatest
effect, followed by P and K P1n all combinations accelerated
spring flowenng and seed formation by 4 6 days Highest
p vtein content (20%) in the leaves was attaned by
simultaneous applhication of N and P fertiizers Mineral
fertihizers increased the size and seed number of the cobs and
the seed weight (maximum 338 g/1,000 seeds) The greatest
crop increases were found with NPK n combination with
manure The quality of the corn was influenced but little,
highest protemn (46 6% increase) and 1a* content were found
with NPand NPK (CA 66 18354r)

561 Kremnina, A N 1969 Effect of Mineral Nutrition on
Water Exudation by Mmize Roots Fiziol Rast 16(4) 626 31
(Russ ) (Vses Inst Kormov, Lugovaya, Moscow)

In sand and soil pot cultures, the inflcw 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 D,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
Zhwvotnovod Rast , Akad Nauk Kirg SSR, 141 50 (Russ)

Wetting of corn seeds with a 0 01% CuSO4 5H,0 solution
increased crop yield and the protein content of the crop The
application of Mo to light chestnut <oils and n gray soils
reduced the yield and the crop protein content, but wetting of
corn seeds with a 0 01% (NHs)>MoO,4 solution in meadow
soils increased yields Wetting of corn seeds with CoSOg
increased yields only shghtly, while the crop protetn content
increased, however, the fat and ash contents remained
constant (CA 66 64689b)

563 Kuznetsov, N 1 1965 Fertilization of Corn with Boron.
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Mikroelem Zhivotnovod Rast, Akad Nauk Kirg SSR, No 4,
93103 (Russ)

Corn plants were treated with vartous forms of B fertilizers
B had a positive influence on grain and green mass yields of
corn grown on threc sotl types (gray, hght brown, and meadow
sou, respectively) Protemn and fat contents in grain were
mcrcased and ash decreased under the influence of B B was
effective erther when seeds were ninsed 1in 002% H3;BO; or
when plants were sprayed with the solution Good results were
also obtained when B was added to soil The uptake of B rose
with ncrease uf deses of basal fertilizers (N, P, and K) (CA
63 7614g)

564 Ladomina, T P 1966 The Effect of Mineral Fertilizers
on the Absorptive Ability of Roots Sel'skok Biol
1(4) 559 63 (Russ) (All Union Sc1 Res Inst Fertilizer and
Soil Sc1 , Moscow)

Corn roots were cut 1n 1 cm lengths and placed in 0 2% Ca
nitrate for 1 hour After ninsing, the adsorbed nitrate n the
roots was deternuned by soaking the roots for 2 hours mn
distilled water and determing the nitrate in the water The
roots took up 1ons by a metabolic process of active absorption
and by passive diffusion The former process occurs 1n the
zone of the root hairs and the latter in the older root portions
In soils with natural fertilization, metabolic processes
predommnate, with application of mineral fertithzers, the
amount of passive uptake ncreases (CA 66 54629t)

565 Lapshuna, A N, Mosolov, I V 1967 Metabolism and
Corn Yiweld as Related to Nutrition and Soil Moisture
Agrokhiniya, No 7, 56 61 (Russ) (Vses Nauch Issled Inst
Udobr Agropochvoved im Pryanishnikova, Moscow)

The effects of dry and wet conditions were studied Com
plants were grown at 65%-70% relative humudity till the
appearance of the seventh leaf, later the plants were kept at
40%-90% relative hunmdity They were fertihzed with K,0
and P,05 (2 g each/plant), and 15 or 3 0 g NH;NO, Both
dry and wet conditions decreased the weight of aenal parts of
corn plants and the protein content m grain, the weight of
roots was shightly increased under the dry conditions
Doubling the amount of N increased the weight of grain, and
the protemn yield and nonprotein N 1n leaves and roots (CA
67 107729¢)

566 Lepnev,D A 1967 Effect of Organic Manures on Yield
of Maize vad Nutrification Processes in Leached Chernozems of
the Cancasian Footinlls Agrokhimiya, No 2, 5861 (Russ)
(Kurek Sel’ Khoz Inst)

Dung applied at 20 tonsfha under the plow increassd
average grain yield over a 3 year period at least three times
more than 10 tons did Simultancous application of dung and
NPK under the plow increased yield more than did .ang
applied under the plow followed by topdressing with NPK
NOj; N accumulation 1n soil n spring was greatest when dung
+ NPK was apphed under the plow NH, N accumulation was
always greatest in the first half of the vegetative penod Dung
at 5 and 10 tonsfha applied simultaneousty 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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Fertihzers on the Absorption Abiliy of Com Root System
and Incorporation of Phosphorus i Nucleic Acid Metabolism.
Pitante 1 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 1s
affected by the form of P fertilizers Under the influence of
shghtly soluble superphosphate, the total and absorption areas
of the root system of 12 day old piants were smaller than
without P, and 1n the presence of powaered 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
nutnition 1ncreased the P content of nucletc acids of com
roots (CA 65 7960a)

568 Litvak, S I 1966 Use of Varous Forms of Nitrogen
Fertihizer in Potato and Corn Fields of the Poles'e Area of
Ukratmian SSR Khim Sel Khoz 4(12) 89192 (Russ)

All forms of N fertilizers used \NH4NO3, aqueous NHj,
urea) mcreased the yield of potatoes and of fresh corn foliage
Aqueous NH3 and (NH4)2CO3 were equal to NH4NO3 The
most effective fertihzer, 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, Pyatmtskaya, L K, Samsonova, A S 1966
The Content of Certain Trace Elements in Vegetable Foods
Vopr Pitantya 25(2) 84 5 (Russ )

Corn, mullet, and peas, grown 1n 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 vanous major-element and trace element
fertihzers The seeds were also treated and sprayed with
(NH4),M00,4, A!5(%04);, MnSO,, and various industrial
wastes containing Zn, Fe, Cu, and Al A control group was
grown without any spccial treatment of seeds or soil The
content of trace elements in the studied products was not
affected by the kind of fertihizers appled or by the type of
treatment of soil or seeds

Av content of trace elements (1n mg %, on wet basis)

Corn Millet Peas
Cu 0146 0203 0590
Mn 0284 0312 0602
Mo 0055 0053 0603
Nt 0140 0433 0257
Pb - 0042 0013
Cr 0032 0032 -
Zn 0826 0941 230

(CA 65 1335a)

570 Lukowvin, § K, Kuznetsov, N I 1969 Effect of
Fertilizers on Yield and Quality of Maize Grown on
Grey Chestnut Soll Khimiya sel’ Khoz 7(3) 17 20 (Russ)
(Issyk Kul’sk Opytno Selekts Stan Kirgz Inst Zemled,
Przheval’sk)

In pot trnals with maize, apphcation of N, P,05,K,0 or N
+ P05 + K,0, each at 90 kgfha, markedly increased the
contents of crude protem, fat, ash (unchanged with K,0),
total N and protein N 1n the grain, the contents of other N
fractions were increased by P,0s and K,O, but decreased
where N alone or N + P,05 + K,0 was applied P,0s,K,0,



and N +P,05 + K, 0 increased cellulose content, but N alone
decreased 1t (FCA 22 2619)

571 Lyubmnsku, N A, Gvozdikovskaya, A T 1967 The
Respiration and Absorption of Phosphorus and Potassium by
Maize Roots as Influenced by the Light Spectrum. Ukr Bot
Zh 24(1) 1520 (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 (380580 myu) was about
5G% higher than under light of 580 730 mu wavelength The
short wave light also stimulated root respiration, whereas the
long wave hght had hittle or no effect on the release of CO,
and inhibited the uptake of 0, (FCA 20 1620)

572 Lyukova, L A, Dudnk, V N 1966 Effect of
Molybdenum on Growth, Nitrate Reductase Actwity, and
Nitragen in Corn Mikroelem S| Khoz Med, Akad Nauk
Ukr SSR Respub Mezhvedom sb,37-42 (Russ)

Using two var.eties of cori, Zakarpatskaya Zeltaya (ZZ)
and Bukovinskoi hybnd No 3 (B), when corr. seeds were
soaked for 1024 hours m solutions containing 5 50 mg of
(NH4)2Mo0Q4/1, seed germination and the growth of the
resultant plant were improved, while at concentrations >50
mg of (NH4):Mo00,4/l no stimulatory effects were noted,
rather mhibitory effects resulted In pot studies, while the ZZ
vaniety required the application of solutions containing 10 15
mg of (NH;3),Mo0,4/1, the B variety required a hugher Mo
level [25 mg of (NH4);M004/1] The foliage weights
increased with Mo applications, with the ZZ vanety 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, albummn 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 Primencnie Mikroelementov v Sel’sk Khoz , Akad Nauk
Ukr SSR, 57-62 (Russ)

The effect of trace elements (MnSO, + CaSQ, + H,BO, +
CaSO4, ZnSO, + H3BO, + CuSO, + CaSO, and Mo) and
nicotinic acid on the auxin, vitamin By, and nicotinic acid
content was studied in corn leaves The elements were applied
by soaking of seeds in the solutions The trace elements and
mcotmic acid stimulated the growth of corn (most effective
Mo and nicotinic acid) Mn, Zn, B, and Cu and espectally Mo
increased the nicotinic acid 1n leaves and stems Vitamin Bg
was enlianced mostly by nicotinic auid and Mo, l2ss with the
Zn mixture The synergistic effect of vitamin Bs and nicotinic
acid increased the activity of auxin and 1ts concentration, Zn
was also important (CA 64 1306¢)

574 Maiboroda, N M, Vyruchek, A A 1967 The
Utihization of Cement Dust for Lunming the Soil Xhim Sel’
Khoz 5(8) 16 17 (Russ ) (Sel’skokhoz Inst , Krasnoyarsk)

In a field «nal in Krasnoyarsk Province, Sibena, cement
dust containing 42% 52% Ca0Q, 04% 1 7% MgO, 0 5%-1 1%
K20, and 001%-0 08% Mn was applied to maize grown as
green fodder on grey forest soll At 1 metric ton/ha the dust
increased yields of fresh matenal from 83 5 to 107 hkg/ha and

from 1305 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 i the Nitrogen
Compounds n Peat-Podzolic Soils Vestn Sel’ Khoz Nauk
(Moscow) 11(2) 124-25 (Russ)

Dynamics of NH; and NO; 1n fallow soil and 1n soil under
corn and wheat was studied N PK (60 30 30) was added
spring before sowing, and ke maximum content of nitrate N
in fallow soil n July was 105 6 kg/ha in the 050 cm layer
The N content decreased 1n September or October Corn up to
the fruit beaning stage used httle nitrate N The highest
amount of N in the fertilized soil occurred during the 4 5 leaf
stage The fohage increased, after fertilizing, from 254315
kg/ha Ammoniation piocesses i fallow sotl and under corn
are weaker than mtnfication processes, the highest amount
occurring 1n spring Under wheat, the ammonum N content of
the soil 1s usually higher than the mitrate N content (CA
64 20578e)

576 Mel’'mchuk, P P 1966 Content of Nitrogen Compounds
and Free Anmuno Acids in Bleeding Saps of Plants During
Vanious Peniods of Growth and Development of Corn Under
Vanous Nutrition Conditions Fiziol Biokhim Osn Pitan
Rast , Akad Nauk Ukr FSR, Respub Mezhvedom Sb, 1217
(Russ)

Amino acids and amines are synthesized in the leaves and
also 1n the root system Growing at various levels of N
nutrition affects the transformation of N and the biosynthesis
of free ammo acids and amudes in plant roots NH,* and
nitrates predominate tn the imtial growing pertod, later amines
ana amides form The maximum of the latter occurs during
the flowenng pertod The N content decreases at the time of
corn ripening and becomes about 081 579 mg/100 ml sap
The amount of N n the sap 1s directly dependent on the
amount of N fertthzation Maxtmum biosynthesis of amino
acids in corn plants occurs dunng flowering The greater part
of the amides, asparagine and glutamine, 1s synthesized 1n the
roots The amount of asparagine 1n the corn sap 1s hagher than
that of glutaminc and free amino arids In the later
development stages the content of amudes and amno acids
decreases gradually and during the milky stage only traces are
found Durnng the corn gram formation, the plants use up
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 fertihzation in this
period 1ncreases the synthetic activity of leaves and protein
accumulation in the folige and the corn gramns (CA
67 32010c)

577 Mel’'mckenko, V F, Bystrenkova, M V 1965 Fe and
Al Corn Plants Agroklimiya, No 12,78 83 (Russ)

The accumulation of Fe and Al 1n corn plants 1s connected
with a prolongation of the growth period Maximum Al and Fe
concentrations occurred 1n the leaves during all phases of
growth In seeds, the Al and Fe concentration was relatively
very low, and decreased up to the end of the growth penod,
when the Fe concentration as 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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Nutnent Solution on Growth and Nutnent Accumulation by
Maize Agrokhimiya, No 10,58 63 (Russ ) (Inst Fiziol Rast
Akad Nauk)

In a nutnent solution 1n which the N P,05 K,O ratio was
34 10 56, growth up to the 5 leaf stage was optimal at pH 5 6,
but at the 8 leaf stage pH 6 was optimal The percentage
contents of N, P, and K 1n the leaves and roots were higher at
pH 8 than at pH 6 At the 8leaf stage, pH 4 5 strongly
ithibited K uptake (SF 33 2371)

579 Moslov, I V, Lapshina, A N 1969 Effect of Inorgamc
Fertilizers on Crop Yield and Metabolism Izv Akad Nauk
SSSR, Ser Biol, No 2,243 50 (Russ ) (D N Pryanishiikov,
All Union Res Inst Fert Agro Soil Sc1, Moscow)

The need of plants for elements of mmeral nutrtion varied
at different periods in their developrent 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, grans,
and the concentration of protein in the grain Fertilization was
most effective durning ear formation (CA 70 114254m)

580 Moslov, I V, Lysenko, V F 1968 Effect of Vanous
MNitrogen Fertilizers on the Metabolism and Yield of Com
Khim Sel Khoz 6(4) 24749 (Russ) (Vses Nauch Issled
Inst Udobr Agropochvoved , Mosccw)

A 3 year expeniment was conducted with corn grown 1n a
1 1 soilsand culture 1n 10 kg contamers fertilized with urea,
NH4NO;, oxarmde, and ureaform Urea, oxamude, and
ureaform had greater effects on yeld, growth, and
development than NHy,NO; (FA 2 223)

581 Mosolova, L V 1965 The Lffect of Dose Level and the
Potassium to-Calcium Ratio in the Nutntive Environment on
the Yield and Quality of Wheat and Corn Khim Sel’ Khoz
3(5) 26 (Russ)

The nfluence of various doses .nd K to Ca ratios on crop
yields and quality of wheat 1s connected with the level of N
sources 1 soll At low N amounts, the highest yield was
attained at the K to-Caratioof 1 1 Increased doses of CaCO,
dd not raise the yield ~d ~rotein content 1n corn At high N
amounts 1n soll, st results were obtained after
fertihzation witha K -4 atioof1 4 In soils containing low
Ca, an increased dose of K caused a rise of glutelin i corn and
a decline of ghadin A strong prevalence of Ca over K resulted
In an increased content of ghadin and the albumin globulin
fractton (CA 63 9007f)

582 Nikitishen, V 1 1966 Fertility of Leached Chernozem
and Fertilizers Effect on Yield of Com and Sunflower
Agrokhimiya, No 6,49 58 (Russ)

In field expenments, two with corn and one with
sunflower, using NPK (60 60 45), NP (60 60), and NK
(1 0 45) fo- comn, and NPK (30 60 30), PK (60 30), NK
(30 30), NP (3060), X (30), P (60), and N (30) for
sunflower, 1t was established that the relative orde- of
mmportance of these three nutients is N > P > K for corn
grown for silage and 1s P > K > N for sunflower grown for
seeds In a study of the fertiity of leached cheinozems, the
results of field trals and the results of chemical analyses
correlated well for P as well as for N (CA 65 14374g)
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583 Nikopol’skaya, I V 1968 Maize Response to Fertilizers
in the Dry Region of Stavropol’ Province Xhum Sel’ Khoz
6(9) 24 (Russ ) (Selekts Opytn Stan , Stavropol’)

N, P,0g, and K,0 at vartous rates and in different
combinations, with or without 20 tons farmyard manure/ha,
were incorporated into chernozem soil by plowing in autumn
Apphication of 30 kg each of N, P,05, and K,0/ha gave the
highest grain yields As the rate of N and P, 05 increased to 60
kg and of K,0 to 30 kg/hs, percentage uptake by plants of
these elements from fertilizers decreased, but their utilization
per unit of grain and straw yield increased Dry matter content
1 plants increased up to the wax stage N content increased up
to the milk wax stage, P content up to matunty, and K
coitent up to tasselling (FCA 22 973)

584 Nizhko, V P, Prikhod’ko,M V 1968 Incorporation of
YSN in Amuno 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 !SN in the amino acids and amides of
corn shoots with different sources of N n the nutnrut
solution was studied The ennchment of dicarboxylic amino
acids and amides 1 the roots of the seedlings with !N was
higher with feedmg of labeled ammomum mtrate The
ammonia N 1s almost completely used in the roots for the
synthesis of these ccmpounds, especially glutamine and
asparagine When the seedlings absorb labeled urea, there 15
considerable ennchment of ammno acids and amides in the
leaves, and the most ' *N 1s deterted in asparagine and aspartic
acid The data indicate a difference 1n the routes of N
utihzation by plants depending on 1ts ongmnal form (FA
1 1348)

585 Odumanova Dunaeva, G A, Khrushcheva, I V 1964
Influence of Granulated Heptachlor in Combination with
Mmneral Fertiizers on Corn Tr Vses Nauch Issled Inst
Zashchity Rast ,No 20,Pt 1,36 8 (Russ )

One field experimeat and one greenhouse expeniment were
carried out on corn treated wath granulated heptachlor (mixed
with plaster of Pans) (1) alone, (2) with addition of granulated
superphosphate (25 kg/ha) to heptachlor, with superphosphate
and no heptachlor, and (3) with heptachlor alone In all
treatments more corn was harvested than n the control
Heptachlor alone produced highest yields at 5 kg/ha, when
combined with superphosphate, 25 kg heptachlor/ha was also
good Wiih addition of Mo, 1 kg heptachlor/ha proved best
With addition of B, 25 kg heptachlor/ha proved best (ca
65 16021e)

586 Okhrimenko, M F 1965 The Effect of Trace Elements
on Some Biochemical Indicators of Corn Primenenie
Mikroelementoy v Sel’sk Khoz, Akad Nauk Ukr SSR, 63 8
(Russ )

The effects of Mn, 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 ncreased 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 n 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 content (CA 64 1306f)

587 Olifer, V A ,Xalinina,Z G 1969 Characteristics of the
Brological Cycle of Minerals and Nitrogen Under Maize on Ob
Chernozems Agrokhimiya, No 10, 326 (Russ) (Sibir
Nauchno Issled Inst Zhivot Novosibirsk)

In 1966, the sub aertal mass of maize removed from the soil
more than 80% of the mineral elements and N taken up from
it A green yield of 500 g/ha removed 112 kg/ha N, 15 kg P,
and 85 kg K from unfertilized so1l and up to 140 kg N, 104 kg
K, and 18 kg P from fertiized soll (SF 33 2374)

588 Olfer, V A 1966 Role of Wheat, Corn, and Peas in the
Biwological Turnover of N and Mmneral Elements n
Chernozems Agrokhimiya, No 6,206 (Russ)

Each title crop has different N and mineral requirements
The major elements in tne wheat plant are S1, N, and K, with
most 1n the straw, then grain, and the least in the roots, St 1s
concentrated 1n the straw and the N in the gram In corn, the
major elements are K, N, and S1, most occurning in the aenal
plant parts N, K, and Ca are the predominant elements 1n ped
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 9669f)

589 Ozolma, G, Lapmna, L P 1965 Levels of Nucleic Acids
in Com and Flax as Affccted by Levels of Copper and
Nitrogen Mikroelementy 1 Produktivnost Rast , Akad Nauk
Latv SSR Inst Biol, 75102 (Russ)

The effect of Cu deficiency on the content of nucleic acids
and their distnbution 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 1 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 fertiization
increased the symptoms of Cu deficiency (CA 64 20567d)

590 Palludina, T A, Zhabitsku, P F
Exchange in Irmgated Corn Agrokhimiya, No
(Russ)

Field and pot experiments with corn included two levels of
N PK fertihizer, 60 60 40 and 120 120 80, and three levels of
ingation 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 aspartic and glutamic acids and alanme which were
present i great quantities The leaf parenchyma contain*d
more amme N than the other organs, but with time 1ts
quantity dimimished Proline was present 1n the corn and
pedicle, but was not found in the other plant organs
Augumentation of the water supply resulted 1 an
intensification of protein synthesis, thereby diminishing the
content of amine N The protein zein content did not depend
on irngation (CA 64 8879c)

1965 Nitrogen
10, 1317

591 Panasyuk, B O, Uteush, Y A, Kaliberda, V M 1969
Nitrogen Nutrition of Corn and Beans Duning Mi..ed Planting
Nauk Pr, Ukr Akad Si’s’kogospod Nauk, No 14, 182 87
(Ukr ) (Ukr Si’s’kogospud Akad , Kiev)

Sandy light clayey soil was fertilized with 10 tons/ha of
riganic manure, with the addition of mineral fertilizers
containing NH4NOj, superphosphate, and KCI mn doses
Na4sPsoKso for spnng, and N3oP4sK45 for autumn sowing
Corn, French beans, and soybeans were sown separately or
mixed Samples of corn and bean plants were analyzed duning
various phases of the growth and development for N contents
The results of analyses revealed that the mixed planting of
corn with soybeans 1n the spring, and with the French beans 1n
autumn, increased accumulation of N 1n the corn green mass
on account of N compounds of leguminous plants, and
mncreased the corn productivity (CA 73 55136m)

592 Parshukov, V N, Gvozdikovskaya, A T 1967 The
Effect of Light on Metabolism in Maize at Different Levels of
Nitrogen, Phosphorus and Potassium Nutrnition Ukr Bot Zh
24(2) 38 (Ukr)(Inst Bot Akad Nauk Ukr SSR, Kiev)

In water and sand cultures, a positive correlation between
root respiration and the absorption of ammoniumN and
mitrate N was observed 1n maize both 1n light and n darkness
In hght, K mcreased the uptake of P by roots and the
incorporation of K into organic P compounds (FCA 20 2316)

593 Pavlov, A N ,Kolesnik, T I 1966 Some Features of the
Utihzation of Nitrogen Applied at a Late Period i the
Synthesis of Proteins m Maize and Oat Grams Fiziol Rast
13(4) 65256 (Russ) (K A Tumryazev Inst Plant Physiol,
Moscow)

The label of '*N introduced as (' *NH4),S04 during a late
period of growth of maize was found prtmanly n an infertor
protetn, zein, but 1n oat plants 'SN was found 1n a full valued
orotein, globulin No difference in the utihzation ot N was
dhserved when N was fed through the roots or through the
‘eaves Kimin treatment retarded the flow of nitrogenous
substances to the grain and the total N and protemn content in
the leaves of maize increased The effect of kintn 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 ligh (CA
65 17648d)

594 Pershak, I T 1964 Influence of Mineral Fertilizers on
Ripenming, Yield and Quality of Corn Visn SiI’s’kogospod
Nauki 7(10) 404 (Ukr)

The best crop of corn was obtained, n 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 npening was observed 1f the fertilizer were
especially nich in P, N, and K Feitthzers rich in N ncreased
the quantity and quality of the protein corn gram (CA
62 4568¢e)

595 Pershina, M N 1967 Ash Composition of Crops in the
Arnd Steppe Zone as Related to Sol Formation and Soil
Fertihty Trans Meet Commns II & IV Int Soc Soil Sci
1966, 139443 (Russ ) (Timiryazev 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 nutnents removed to the soill and maize
stubble returned 13% 33% (SF 30 4424)

596 Petrov Spirndonov, A E, Mazel, Y Y 1965 Effect of
pH on Absorption of Calcium by Plants Dokl TSKhA,No
109, Pt 1, 15965 (Russ) (K A Timuyazev Agr Acad,
Moscow)

The absorption of Ca by excisea roots and roots of whole
plants (corn and sunflower) was mvestigated at various pH
values of the nutritive solutton Ca was estimated
radiometrically by using *5Ca Absorption of Ca increased at
higher pH values The most pronounced increase occurred at
pH 24 and >9 At pH >4, excised roots absorbed more Ca
from a solution containing other mineral nutnitive salts (4-fold
diluted Knop solution) than from a solution containing HCl +
NaOH and CaCl, at the same pH In whole comn plants, Ca
absorbed by the roots remained pnncipally in the roots during
at least 14 days of the experiment In sunflower plants, Ca
absoru.d appeared mainly in upper organs of the plant within
7 days The pH of the solution had a definite effect on
distribution of the Ca absorbed between fractions eluted from
dned roots with H,0, 2V NaNO,, 2V AcOH, and 2V HCl
This effect was more pronounced mn corn plants (CA
65 15795h)

597 Petrova, L K 1967 Expediency of the Use of Urea on
Light, "Sod Podzolic Soils Khim Sel’ Khoz 5(6) 409 10
(Russ )

Efficiency of urea as compared with NH,NO; was studied
In sugar beet, mangel wurzel, potatoes, corm, barley, and oats
As could be seen from comparative yields of roots and thetr
sugar content tn sugar beet, yields of roots and green fodder in
mangel wurzel, yields of potato tubers and their starch
content, and yields of grain .n com, barley, and oats, ulea
generally gave the same or better results as compared with
NH4NO; The efficiency of urea as a fertilizer depends on the
mode of application and weather conditions In an example,
surface applications gave worse results probably due to
gaseous losses of NH, resulting fiom hydrolysis, whereas
suffictent 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 1, Smelyanskaya, E P
1965 Intensity and Productity of Photosynthesis and
Utilization of Solar Energy by Com Under the Conditions of
Various Density of Drll and Nutritive Level Fotosintez 1
Pigmenty kak Faktory Urozhaya, 2147 (Russ)

Corn plants were grown at vanous distances (60 X 60, 60 X
30 cm) on fields fertihized 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 fertiized Soil samples were analyzed for N, P, and
K Imtually, leaf area developed slowly (5% dunng the first
month after germination), but during the following 40 days 1t
reached a maximum which was dependent 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 single plant on one spot and the use of fertilizers

84

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 contaned 1n the
grain The quantity of absorbed lignt energy was highest 1n the
upper leaves, maximum energy was absorbed by single plants
growing on one spot (CA 64 10091g)

599 Polikarpochkmta, R T 1968 Role of Zinc i the
MNitrogen Metabolism of Corn Plants Agrokhimiya, No 3,
7780 (Russ ) (Stb Inst Fiziol Biokhim Rast , Irkutsk)

Corn was cultivated 1n 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 aenal parts of corn
deprived of Zn** had 30% less protemn, but RNase was
strongly activated and the contents of free anuno acids,
espectally asparagine and aspartic acid, were considerably
increased (glutamine and glutamic acid were lower, however)
This indicated that the protein synthess was serously affected
by lack of Zn** but that the synthesis of amino acids was not
Since glutamic dehydrogenase activity was lower in plants
lacking Zn, 1t was considered that this ¢ nzyme contaimns Zn*+
(FA11214)

600 Protsenko, D F, Mishustina, P § Shevchuk, N V
1969 Effect of Trace Elements on the Nitrogen Metabolism of
Corn. Mikroelem Sel Khoz Med ,No 5,57 67 (Russ) (Inst
Fiziol Rast, Kiev)

Treatment of seed of cold resistant and normal com
varieties before sowing with CuSO4 and MnSO, (P A
Vlasyuk and M S Darmenko, 1959) increased the protein and
total N and decreased the nonprotein N contents 1n the leaves
and roots of both vaneties The content of N compounds 1n
the cold resistant varieties was higher than i 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 I ‘“egorlins’kn, V 1 1966 Comparatve Efficiency of
Granulated and Powdered Superphosphates  Agrokhim
Gruntozn ,No 2, 138440 (Ukr)

A companison 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
soils showed that the response to powdered superphosphate
was better as measured by the development and yields of
grain (FA | 144)

602 Przhegorlins’kn, V I, Petrenko, O A 1960 Effert of
Pnncipal Fertilizers on Crop and Quality of Com Gruins
Fiziol Biokhim Osn Pitan Rast, 91-101 (Russ ) (Poltavsk
Sel’skokhz Inst , Poltava)

The ecffectiveness of manure and mineral fertilizer
application under tlled soils in autumn and scattered
fertihzation under cultivated soil before sowing 1n 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
distnbution 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 1s more economical
than scattered application A full applicatton of NPK
(45 45 45) n two stages, one part under the tilled soil and the
other as nutnition dose for the plants, 1s recommended This
resulted i 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 1n 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)

NK (01 g of eachykg of soil), alone or combined with
either superphosphate or phosphate slag at a rate of 02 g of
P,0s/kg of soil, was apphied to red soll Superphosphate
tended to increase soil acidity, whereas phosphate slag reduced
it The yields of corn, lupne, and oats obtained with the slag
were higher than those produced with superphosphate In field
tnials, about 14% more tea was obtained with the slag than
with the superphosphate The contents of P, tanmin, caffeine,
and extractable substances n green tea leaves were a little
higher with the slag, which also resulted in better quality of
the final product (CA 65 2953g)

604 Pyl'neva, P N 1965 Role of Urea n Plants and Its
Uptake by Roots Agrokhimiya, No 1, 28 33 (Russ) (Res
Inst Fertihzers and Soil Sciences, Moscow)

Corn plants previously grown in NH,NO, solution were
made N deficient by cultivation in water The plants were then
given urea solution and the concentrations of some
N contaiming compounds determined in the plant sap at
various intervals The concentration of total N, amide N, and
all ammo acids were higher, the concentration of ammonmum
N was lower (CA 63 2347b)

605 Safaralieva, R A, Lyatfov, D K 1969 Effect of
Mineral Fertilizers on Carbohydrate Metabolism in Maize
Plants Izv Akad Nauk Azerb SSR, Ser Biol Nauk, No 2,
913 (Russ)

Sugar content n matze leaves at different stages of growth
was swdied n field trals in relation to mmeral nutrition,
which included (a) presowing basal application of P, NP, or
NPK, (b) preflowenng 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 mcreased
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 1t to 5 08%, whereas other nuneral
fertihzers were less effective Under (c) the addition of P to
the basic applicauon of NPK produced the greatest increase in
sugar content, whereas the addition of N decreased 1t Sucrose
was the major sugar fraction and changed considerably n

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 Fertilizers and of
Cultwar on the Dynamics of Carotenoids in Gramn of Yellow
Maize Vest Sel’ khoz Nauk, Mosk, No 5, 224 (Russ)
(Gorskn Sel’skokhoz Inst , Ordzhonikidze)

The conteris of carotenoids n developing and maturing
maize grains were rionitoreu In seven yellow hybnd maize
cultivars grown in N Ossetia, Caucasus The contents of
carotenoids and of carotene dec.eased dunng ripening, more
so in late than in early cv The npe gramn of plants given
fertihzer contaned more yellow pigments than those of
unfertiized plants, but there was no correlation between
pigment content and type of fertilizer (FCA 20 326)

607 Salamov, A B, Byasov, K K 1969 Increasing Maize
Yields Kukuruza, No 2, 201 (Russ) (Severo-Osetin
Sel’skokhoz Opytn Stan , Mikhailovskoe)

Tnals dunng 3 years were carried out to determine the
effect of different microelements (in addition to N, P, and K,
rates not given) incorporated with presowing cultivations on
gram yield and quality of maize grown on (a) calcareous
leached podzolic chernozem, and (b) meadow chernozem Co
ncreased yields by 8 4 hkg/ha on (a) and by 9 8 hkg/ha on
(b), in the following year, residual Co ncreased yields by 6
and 8 8 hkg/ha, respectively These increases were obtained
from applying 8 kg Co (266 kg cobalt salt)/ha on (a) and 4 kg
Co/ha on (b) Mo increased yields bv 3 6 hkg/ha on (1) and by
121 hkg/ha on (b), these increases were obtained from
applying 3 kg Mo/ha on (a) and 6 kg Mo/ha on (b) On (a), a
higher increase 1 yield in the following year was obtained
from the residual effect of Mo than in the year of its
cpplication, but the reverse held on (b) Application of 8 kg
Zn/ha mncreased yteld by 3273 hkg/ha Co increased gramn
protein content by 0 3% 0 5%, starch content by 1 3%-3 5%,
and fat content by 0 2% 0 5%, respective values for Mo were
04%07%, 3%5%, and 02%04%, and for Zn were
0 74%-0 85%, 3 2%, and 0 46% (FCA 22 1792)

608 Samtsevich, S A, Ulasevich, E [ 1967 Effect of
Various Calcium Compounds on the Microflora of Soil and
Rhzosphere of Corn Agrokhimiya, No 7, 628 (Russ)
(Otdel Mikrobiol Akad Nauk, Minsk)

A 3 year greenhouse experniment (1960 1962) was carried
out to study the effect of various rompounds of Ca and Na
[CaCO5, Na,CO;, CaSO,, Na,SO,, CaCl,, Ca(OH),, and
marl] on the development of microorgamisms 1n soil and the
rhizosphere of corn The various Ca compounds applied to the
soil had a uniform effect on the development of soll and
rhizosphere microorganism The number of bacteria increased
153 0fold Na,CO, and Na,SO, neutralized the soil acidity
Liming improved the growth of the plant Na,CO, and CaSO,
applied jointly caused an increase 1n the height of the plant
and its weight by 35%7CG% Na,S0, had no marked effect on
the number of bacteria 1n the soil and root zone (CA
67 116209n)

609 Savel'eva, L V 1969 Effectiveness of Presowing
Treatment of Corn Seeds with Trace Elements Mikroelem
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Sel Khoz Med, No 5,99 106 (Russ ) (Kamenets Podol’sk
Sel’skokhoz Inst , Kamenets Podolski)

Presowing treatment with 0 59 MnSO, improved growth
and development of the plants, increased groin yield and silage
ass, and improved the fodder quality The average yield
during 3 years was 300 kg/ha The treatment 15 recommended
on shghtly leached chernozems After wetting the seeds with
05% Mo salt~, the average yield was 180 kg/ha (CA
73 4436%n)

610 Savost’yanov, V K 1965 The Effect of Fertitlizers on
Eolian Loamy Sands of Northern KFakassia Agrokhimiya, No
7,7583 (Russ)

N fertihzing increases the yield of wheat grown on eohan
loamy sods of the Shirinsk steppe The optimum levels for
viheat and corn are 45 kg/ha and 30 60 kg/ha, respectively,
increasing the yields by 20%-50%, and Increasing yield of corn
fohage by 18% 77% P containing fertilizers are only effective
for spring wheat, the optimum level 1s 30 kg P,0;/ha,
resulting n a yield increase of 28%-44% Corn shows no
response The simultaneous addition of N and P 1s particularly
effective K fertilizer 1s unnecessary since the upper ilite
fraction 1s very nich 1n K available to plants The fertihzer
action 1s promoted by soill moisture Excess amounts result 1n
antagonism between NO; and PO,3 , resulting 1n a decrease
of wheat production (CA 64 7314¢)

611 Sdobnikova, 0 V 1966 Efficiency of Fertilizers and
Ther Apphcation m North Kazakhstan Vestn Sel khoz
Nauki Mosk 11(7) 45 53 (Russ)

A systematic survey of total amounts of N, P, and K m
virgin soils showed that a deficiency of available P was the
major reason for low yields of field crops Fertilization of
spning wheat, corn, potatoes, and cabbage with low levels of
superphosphate gave a marked increase grain and fodder
yeelds (C* 65 20790g)

612 Shabalin, I N, Yablokova, L P, Tyryshkina, R F
1965 Effect of Trace Elements on Growth, Development, and
Yield Quality of Com Under Imgation m the Kullundin
Steppe Izyskamie Mestn Udobr Otkhodov Prom Khimiz
Sel Khoz Sib, 13444 (Russ )

The effect of trace elements on accumulation of protein 1n
leaves, stems, and grain of cormn and on the growth,
development, and quality of the yield was studied The effect
of trace elements was most prominent 1n an acceleration of
development during the ripening period in the phase of milky
and waxy nipeness Zn and Al had no appreciable effect on
growth and development of corn Trace elements increased the
yield of npe -ars, decreased their mosture content, and
Increased the content of crude protemn Co, L1, Mo, Mn, and B
caused the greatest increase 1n protein 1 the gran
(0.3%-1 07%), Mn, Al, Zn, L1, and B caused the greatest
Increase 1n the leaves, and Mn, Co, Li, and Zn caused the
greatest icrease in ' stem The growth period was shortened
by 35 days by | w and Lt B,Mn, L1, and Zn mcreased
green mass and ¢ and the yield of a npe fraction by
12%25% (CA 66 /. 1)

613 Shchukina, A 1 1965 Drought and Attendant Changes

in the Water Regime of Maize Fiziol Rast 12(6) 1069 74
(Russ ) (Pedagog Inst » Kuibyshev)

86

Maize was grown in pots () with normal rates of N and P,
(b) us (a) + K, (c) as (2) bt from seed soaked 1n K280, and
hardened, (d) as (c) but from seeds soaked 1n water At the
preflowering stage the sorl moisture was reduced to 40% for 14
days to imitate drought Treatments (b), (c), and (d) resulted
n higher yields of grain compared with (a), and the plants,
especially those under (b), contaned considerably more
collord and osmotic bound water, which explains their better
resistance to drought (FCA 19 145/7)

614 Shevchenko, M N 1966 Ejficiency of Fertibzers on
Peat Soils of the Volyn District Visn Si’s’kogospod Nauk:
9(7) 429 (Ukr ) (Inst Plant Physiol , Kiev)

The 1nvestigated soils contaned 2 08%237% N,
003%006% K,0, 018% 0 40% P,0s, 130%465% Ca,
00002%-0 0003% Cu, and 0 0001% 0 0002% B Addition of
K fertilizers increased the crop of carrots 28% 110%, sweet
corn 24%-80%, and sugar beets 57% 260%, the total amount of
carotene (/) and sugar (/1) 1n these products was also increased
Addition of P fertilizers was not effective, unless they were
combined with K fertiizers Addition of PK fertilizers
Increased the crop of carrots 33%-180%, sweet comn
80% 120%, and sugar beets 300% 600% It also increased the
total amounts of 7 and I7 in roots and leaves The amount of
ascorbic acid (/II) was not affected Addition of N fertilizers
to PK fertilizers increased crops only 2 5% Addition of Cu to
PK fertihzers increased the carrot crop by an additional
5 5% 18 0% It increased the quahity of products The amounts
of 1, I, and III did not change Sweet corn and sugar beet were
not affected by the addition of Cu The mtroduction of Co,
Mo, 1, and Zn did not affect either the yteld or plant quality
The following fertilizer composttions are optimal K, goPs +
CU, K130P60 + Cu + B, and K]gopgo + Cu (CA 65
17653d)

61> ‘hevchenko, V P 1967 Effect of Fertilzers on
Chemucal Composition and Yield of Maize Grown on Peat Soul
Khim Sel’ Khoz, No 7, 1012 \Russ ) (Zhitomir Oblast
Sel’ Khoz Opytn Stn, Korosten’

Maize sown on peat soil recened N, P, and K at different
rates n general, P raised the contents of P and N 1n the plants,
and K that of K and N Applying 90 kg P/ha increased the
yield of fresh matter by 26% and that of dry matter by 16%,
corresponding figures for 180 kg K/ha were 24% and 9%
Uptake of N, P, and K by the plants was significantly higher 1n
plots treated with fertilizers than In untreated plots (FCA
21 113)

616 Shevchenko, V P, Ivanovs’ka, P T » Panasyuk, B O
1968 Effects of Fertilizers Upon Yields of Corn and the
Ferulty of Some Reclaimed Soils i the Polesie Visp
Sil’s’kogospod Nauki 6 42 8 (Ukr)

617 Shevchuk, N V 1966 Effect of Trace Elements on
Physological and Brochemical Processes i Corn Mikroelem
Sel Khoz Med, Akad Nauk Ukr SSR, Respub Mezhvedom
Sb,848 (Russ)

Seeds of the cool resistant corn hybnd, Bukovinskii 3, and
a cool susceptible variety, Odeskaiya 10, were treated prior to
sowing with dusts of CuSO, ana with a M phosphate
mixture, using methods of Ulasyuk and Darmenko Sowings
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were performed on peat soil m square shaped plots of 56 m2
size  Phenological observations were made and the
physiological role of Cu and Mn was estimated 1n connection
with the content of green pigments at different development
phases, with the content of albumin, crude protern, total N,
albumin N, and nonalbumin N, and with the beginning of
ripening and productivity of both corn types Treated plants
exhibited higher amounts of green pigments (chlorophyll a and
b) Both trace elements caused higher concentrations of
albumin 1n the leaves Also, gram yields were hugher, the
weight of 1,000 gramns increased, and ripening was hastened
Plants of the cool resistant hybnd started earlier to develop
leaves dunng the first period of growth than the
cool susceptible variety (CA 66 18360q)

618 Shkel, S E 1965 Effect of Level of Nutrogen Nutrition
on the Sensitiity of Corn to 2,4 D at Various Growth Phases
Dokl TSKhA, No 106,49 55 (Russ)

Corn was cultwated in sol containing 0118, 0235, or
0353 g N/kg soil, when the fourth leaf appeared, the plants
were sprayed with 2,4 D, 47 6 mg/plant From the 10th day
after treatment, growth and development were retarded so
that after 20 days their weight was ~60% of the controjs
Later their growth was accelerated and 45 days after treatment
the plants grown on two higher doses of N matched the
controls, 2,4 D decreased the weight of roots of plants grown
under the mnfluence of low N and ncreased that of plants
grown on high N, in companson with the 2,4 D untreated
controls (CA 65 7921f)

619 Shlavitskaya, Z 1, Kvetkina, A A 1968 Zn Deficiency
and Its Diagnosis in Maize Grown After Sugar-Beet 1 Vest
Sel’ khoz Nauki, Alma Ata, No 12, 207 (Russ ) (Kazakh
Inst Zemled , Politotdel, Alma Ata, Obl )

In 1rngated tnals 1ii Alma Ata province, maize grown after
sugar beet was deficient in Zn Zn contents in maize plants
harvested 11 1963 at the wax ripe stage were 17 2 mg/kg dry
matter (= ppm) 1n monoculture, 18 3 ppm after lucerne, and
12 6 ppm after sugar beet In fully nipe maize plants harvested
In 1964, Zn contents were 123, 19 2, and 57 ppm,
respectively (Zn content 1 soil 1s not given) (FCA 22 1819)

620 Sirota, L V, Rusinova, | P 1968 Mobilization of Soil
Nutrogen Duning Fertilization of Sod Podzols with Nitrogen
Isotopenpraxis 4(12) 461 65 (Russ) (Vses Nauch Issled
Inst Sel’skokhoz Mikrobiol , Leningrad)

Three year experiments were conducted with corn and
buckwheat in order to study increased uptake of soil N upon
addition of N fertilizers (NR,),S0;, KNO,, and
ton-exchange resins of both forms wotopically labeled with
5N were each tested, both under normal growing conditions,
and with “ssolated” feeding 1 which N fertilizer was added to
an outer contamer and, if desired, Na;32PQ, to the inner
contamer in samples with roots divided between the two
contamners Increased absorptive capacity of the root system as
a primary result of fertiizing appears to partly account for the
greater uptake of sol N and P Both the plant physiological
charactenstics and the form of the added fertiizer effected the
added N uptake For buckwheat, NH,* and NO; forms were
equally effective, but for corn, NH,™ was more s0, and also
resulted 1n greater uptake of soil P However, the coefficient of

absorption of the NO,* form was significantly higher than that
of the NH,* form under the same conditions (cA
71 29662u)

621 Slukha, S 1, Nizhko, L V 1970 Effect of Magnesium
Nutntion Conditions on the Initial Growth of Com and the
Level of Nutnents in Plants Fiziol Biokhum Kul’t Rast
2(1) 76 81 (Russ ) (Inst Plant Physiol , Kiev)

Sprouts of maize need a supply of Mg by the 8th 9th day,
or else the growth, especially of the root system, 1s depressed
Simultaneously, contents of P and Ca in the plant increase due
to the Mg shortage, while K remains unaffected The effect of
Mg on the uptake of other elements s nenspecific (CA
73 55112a)

622 Titev, G M, Garms, E I, Enmbetov, S 1966 Effect of
Different Moisture States of Soil Undes Various Levels of
Mineral Nutntion on the Physiological  Indexes and
Productivity of Corn Vest Sel' khoz Nauki, Alma Ata
9(2) 20-6 (Russ)

The experiment was conducted vessels, 20 kg dry soil
capacity, using corn as the test plant Two nutnent levels of
NPK (111 and 3 3 3) were used, 1n which N Y05 K,0
(68 88 44 and 190 270 157 kg/ha) was mixed with the soil
The sources of the N, P, and K were NH4NO3, K,HPO,, and
Ca(H,P04), + CaHPO4 2H,0, and K:HPO,, respectively
The soil contained (mg/kg of soil) 39, 195, and 527 of N,
P20s, and K, 0, respectively, Four moisture levels (50%, 605,
70%, 80% soil moisture capacity) were used With an
improvement of the soil water regime plant height, folar area,
and yzeld of green and dry matter mcreased, photosynthesis
productivity was increased, and the transpiration coefficient
was lowered The highest yield was produced by the plants
growing under 70% soil monture capacity The highest
transpiration coefficient occurred at 50% moisture, drecreasing
with an increase to 60% 70% soil moisture Iraprovement 1n
the level of NP K nutntion from (1 1 1) to (3 3 3) resulted n
an mcrease of the absolute weight of grain yield, it also
resulted i <35% increase of the productiiity  of
photosynthesis (CA 64 20577b)

623 Tomashevsku, D F, Vakal, L § 1966 Fertilization of
Corn Grown i the One Crop System Agrokhimiya, No 12,
36-42 (Russ)

Three series of tests were made on corn grown on thick
low humus weakly alkaline chernozem soils The soils were
treated with NH,NO,, granulated superphosphate, and KCl,
2/3 of which was applied in the autumn and 1/3 n spring Soil
analysis showed that the addition of fertilizers had the greatest
effect on the mitrate and avalable P content, but little effect
on the content of readily hydrolyzable N The mtrate content
(as determined colonimetrically with phenoldisulfo nc acid)
increased on adding 60 kg/ha NH,NO;, but higher
concentrations did not produce comparable increases Soil P
content, but not crop yield, ncreased upon adding higher
concentrations of superphosphate (90 120 kg/ha) The
exclusion of N fertilizer reduced the plant chlorophyll
content Plant analyses showed that an increase n P (90 or
120 kg/ha) with normal (60 kg/ha) doses of N and K fertilizers
narrowed the P N uptake ratio and more P was concentrated
1n old leaves than in young ones, whereas 90 o1 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 1n young leaves Increased
amounts of N in NPK fertthzers increased the protein N
content of the leaves and the kernel quality, but 1educed the
cellulose content of the kernel Onussion 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 ycar, a double amount of P fertilizer (120 kg/ha)
increased gram yield considerably The authors concluded that
on chernozems of the type studied contaiming over 16 18 mg
P205/100 g soll, N fertiizers should be applicd before K
fertihzers and the P fertilizers should be reduced considerably
or omitted (CA 66 45844g)

624 Tonkonozhenko, E V 1966 Efjects of Trace Elements
on *he Yields of Agricultural Crops Under the Conditions of
the Krasnodar District Klnm Sel’ Khoz 4(5) 9 14 (Russ )

Duning 1963, four field expertments were carried out with
beets, peas, rice, and corn Mg, B, Mo, and Cu were applied 1n
different amounts n different forms The soils of the
Krasnodar district were high 1n trace elements, but no direct
correlation existed between the trace element content in soil
and that 1n the crops A favorable influence of these elements,
when applied as fertilizers, upon yields and quality of cropped
plants was observed Pronounced effects of applied trace
elements appeared with beets, peas, and rice, but not with
corn {CA 65 9678¢)

625 Tregubenko, M Y, Filippov, G L 1966 Water
Metabolism mn Maize n Connection with Mineral Nutntion
Under Steppe Conditions m the Ukrame Fiziol Rast
13(6) 1059 65 (Russ) (AllUnion Sc1 Res Inst Maze,
Dnepropetrovsk)

Additic . of P and N to steppe soi1l 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 op'y did not have
any appreciable effect Improvement of N and P nutntion of
the plants decreased the transpiration rate and this, coupled
with the increased water retaining capacity of the leaves,
produced conditious for conservation of a higher tissue water
content and a better drought resistance and ultimately greater
crop yteld (CA 67 36913b)

627 Trepachev, E P, Ivlev,M M 1965 Uptake of Nutrients
by Com and Its Yield Vest Sel’ Khoz Nauk, Mosk
10(1) 29 35 (Russ)

In eigut groups of corn silage obtamned in the nonblack soil
region of the USSR, there were wide vaniations within
groups in the ranges of values between maximum and
minimum contents of dry matter, N, P, ard K, with greatest
variations within groups with low yields of green and dry
matter The vartations can be explamed by differences in soil
and in chmatie and agriculturar technology conditions There
15 no strct relation between yield and content of nutrnitional
substances The 1deal ratio of NPK for cornis 3 1 35 The
observed ratios ditfer widely with low yields and sometimes
also with high yields On hight sandy soils the requirement for
K at low yields 1s 17% 19% less than on average or heavy sandy
solls, and with Ingh yields 15 less by 29% There 1s no
difference 1n nutntional 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 58 6 5 in presence of high soil
concentrations of K and P (CA 65 1332d)

627 Trofimova, T A 1968 Some Charactenistics of the Root
Nutntion of Maize Knkuruza, No 12,24 (Russ) (Vses Inst
Kormov, Lugovaya, Mask. Obl )

Maize plapts . ho =af stage were transferred to pots and
given nutne . on contaming 32P, 35§, and 45Ca
supphied throvgh either pnmary or secondary roots
Accumulation of % and 35S absorbed through primary roots
was markedly higher m even than in odd numbered leaves
(counting from below), but was markedly lugher n
odd numbered leaves when absorbed through secondary roots
Higher contents of 32P occurred 1n young leaves than 1n old
ones, irrespective of the root system used for absorption
Accumulation of 35S imtially was ligher in young than 1n old
leaves, but the S was later translocated to the old leaves
Accumulation of #5Ca was similar 1n all leaves, irrespective of
the root system through which 1t was absorbed (FCA
22 1818)

628 Tsvetkova, L G 1969 Urea Fertilizer
SiP’s’kogospod Nauki 12(6) 58 60 (Ukr)

Addition of 45 kg of N/ha as urea or NH4NO, 1n addition
to P,0; 60 plusK,O 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 NH,NO, fertihzition and that of
gluten was 1 6% greater The protemn of maize grain was also
~15% greater after urea than after NH,NO, or NH,OH
fertihization (CA 71 111991y)

Visn

629 Turturyanu, N A 1965 Effectiveness of Mixed
Fertilizers Agrokhimya,No 7,56 63 (Russ )

The forest soils of Moldavia had a low content of humus, N,
P, and K, especially i the rhizosphere, but had a high content
of free phosphates when compared with chernozem soils
Application of mixed NPK fertilizers doubled the yield of
sugar beets when compared with a single tertihzer in forest and
chernozem solls The application of NKP (4545 45)
fertilizer doubled the yield of corn on leached chernozems, the
increase 1s 7 8 3 kg dry grain/ha and 1s 5 3 kg dry grain/ha on
typical chernozems The 1 1 1 ratio of the NP K fertilizer 1s
the most effective in improving the yield of sugar beets and
corn (CA 64 8879h)

630 Udovenko, G V, Bezlyudnyi, N N 1966 Effect of
MNitrogen Nutrition on Growth and P and Protein Metabolism
of Plants Agrokhimiya,No 8,11 21 (Russ ) (Belorusskiy Inst
Agr , Minsk)

Tests were conducted with corn and legumes 1n water
cultures After 8 days of growth u, tap water, the plants were
placed in a Priaishnikov mix ture (30% the usual amount, and
after a week, tn the full amount) The corn was grown in the
mixture for 21 days, and the legumes for 14 days A second
experiment was made on sand and soil sand cultures 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 n acids, and



mnorganic P were determined In both cases, ammonium N
accelerated the growth of the aenal plant parts, except for
NH,Cl which markedly mhibited 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 mtrate N nutrnition, 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,;NO,
and urea, nitrate N markedly inhubited P assimilation 1n
legumes and corn  The growth of corn improved with N
increases but for only one application, then a decrease in the
weight of the aenal plant parts was observed, although the
protemn synthesis increased Young plants contamned P
pamarnly in the norganic form, and older plants pnmanly as
organic P (CA 65 14374a)

631 Umurzakov, N U, Lukashev, A A 1967 The Feeding
Area and the Density of Plant Stands of Imgated Comn Vest
Sel’ khoz Nauki, Alma Ata 10(1) 51 6 (Russ)

632 Usenko, Y 1, Dudchenko, L M 1966 Uptake oSN, P,
and K by Comn Under Regular Application of Fertilizers in the
Water Deficient Zone Agrokhimiya, No 3,55 60 (Russ)

Organic fertilizers and organic plus mineral ones promote
intensification of consumption and uptake of mobile N, P, and
K n the water deficient zone (regular black soil with low
content of humus, Ukraine) The amount of phosphates 1s
0203 mg/100 g of dry soil Average increases of corn
productivity are 14 38 centnersfha Systematic fertiization
not only increases the amount of mobile N, P, and K n the
soil, but also their consumption by the plants The low degree
of effectveness of fertilizers can be explamed by the
deficiency of water during the growth penod of the plants
(CA 65 2952h)

633 Ushkarenko, V. A 1966 The Application of Fertilizers
to Fields Irngated with Sewage Effluent Khim Sel’ Khoz
4(9) 6 10 (Russ ) (Sel’skokhoz Inst , Kherson)

Maize grown on chestnutsoll m S Ukraine and irrigated
with (a) 3,000 m® of treated sewage effluent/ha, containing 52
kg N, 26 kg P,0;, and 45 kg K, 0, yselded 505 hkg fresh
matenal/ha compared with 457 hkg/ha under (b) normal
irngation The application of N, P, and K, each at 45 kg/ha,
increased the yields of maize 1n (b) to 539 hkg/ha and those of
(a) to 579 hkg/ha (FCA 21 1679)

634 Verkhovod, L A 1969 Effect of Trace Elements and
Growth Stimulants on Plant Growth, Development, and
Productmity, and on the Physiological Immunity of Com to
Smut in the Poltava Region Mikroelem Sel Khoz Med ,No
5,90-4 (Russ ) (Poltav Pedagog Inst , Poltava)

The growth of corn was intensified, the size and weight of
the cohs and the gran yield increased by trace elements,
espeually 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, tanmc acd, or Zn (CA
73 44367m)

635 Vlasyuk, P A, Karas, M N 1965 Dynamics of the Mn

Content in Soil and Plants Agrokhimiya, No 1,808 (Russ)

Introduction of Mn (5 kg/ha) into chernozem meadow soil
was followed by a nise of 1ts content in leaves of winter wheat,
sugar beets, corn, and peas and also by a crop increase The
nse 1n Mn content proceeded gradually from beginming to end
in the leaves of sugar beets and peas, but as an abrupt
accumulation 1n the leaves of wheat and corn At the end of
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 control, 637 mg/kg) occurred
in the sugar beet leaves and mn corn, less in wheat and peas Mo
enhanced the entrance of Mn mto the leaves of all the above
plants, but Cu only with corn and wheat B enhanced Mn
uptake n the grains of wheat, but lessened the Mn content in
the leaves Under the mfluence of prolonged application of B
fertihzers, the total Mn 1n soils in most cases decreased (CA
63 3574)

636 Vlasyuk, P A, Nizhko, V F 1966 The Effect of
Various Forms of Nitrogen on Proten and Ammo Acd
Composttion of Com Agrokhinuya, No 2,16 22 (Russ)

Pot expenments were carried out to determine the effect of
(NH,),S0,, Ca(NO;),, urea, and urea with Mn on protein
and amino acid composition Corn protein was fractionated 1n
the following way alburun was precipitated with Cl;CCO,H
the globulins by dualysis, the prolamines by diluting the
extract with H,0, and the glutelin at the 1soelectric point
Amino acids were determined by paper chromatography after
acid hydrolysis The composition of corn protemn varnied with
the type of N fertiizer (NH4),S0, increased the content of
glutehn, compared to the other treatments The ighest
content of globulin was observed with urea + Mn Urea and
urea + Mn decreased the content of albumin compared to
(NH,),S0, and Ca(NO;),, and increased the content of
prolamines There were some significant changes of ammo acid
composition due to the type of N fertilier Ca(NO;),
mcreased the content of dicarboxylic and aromatic amino
acids, but reduced the content of leucine Urea + Mn increased
the content of ghydroxy ammo acids and leucine, but
reduced the content of dicarboxylic and S containing acids
(CA 64 20570g)

637 Vlasyuk, P A, Mel'nichuk, P P, Levchenko, L A
1965 Transformation of Phosphorus Compounds n Plants
Under Vanous Conditions of Phosphorus Nutrition Vestn
Sel’ khoz Nauki 10(10) 314 (Russ)

Effect of superphosphate alone or ennched with Mn or
phosphate slag, both with addition of K and N fertilizers, was
tested by P incorporation mnto DNA and RNA of the leaves
and roots of corn The amount of P of DNA did not change
whereas more P ir RNA occurred after application of hght
soluble phosphates Values of acid soluble and hpid P are
tabulated (CA 65 4598b)

638 Vomalovich, N A 1965 Forms of N in Soddy Podzolic
Soils, Effectiveness of N Fertilizers on Potatoes and Corn
Agroklimiya, No 10, 18 23 (Russ)

Experniments 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 apphcations of 60 kg/ha increased the yield of
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potatoes and corn, and additional N, ~120 kg/ha, resulted 1n
additional yield increases However, this additional N resulted
in a decrease in yield/kg of apphed N for corn foltage and
potato tubers, 027020 tonfha ond 016011 ton/ha,
respectively N fertilization increased the mobile forms of N in
soddy podzolic soils, due to the mtnfication process, the
quantity of the exchangeable NH,* decreased dunng the
vegetation pertod The maximum content of nitrates occurred
in the early stages of growth It s supposed that dunng growth
the mtrate 1s leached from soil (CA 64 5701h)

639 Vomalovich, N A 1966 Effectiveness of Nitrogen
Fertthzers as Connected with Nitrogen Balance of Soul
Agrokhimiya, No 9,304 (Russ ) (Res Sta, Korosten)

Plot expenments conducted with corn and potatoes on
sandy, sod, and podzolic soils revealed that N fertihizer applied
in doses of 120 kg/ha gives the highest yield of corn foliage,
241 g/ha, larger doses increased the foliage but affected the
crop yield N ona P K background tended to increase the total
N content The chlorophyll and N content of potato plants
increased with an increase of apphied N (on PK, 60 60,
background), the same was true of crops where the yield was
100 g/ha with NPK (120 60 60) Analyses of the soil N
content shewed that ammonium N vanes from 10 to 20 mg/kg
of soil, N applications markedly increase the soil ammonium N
content and improve mtnfication in the soil (CA 66 1913t)

640 Volkova, V D 1968 Effect of Microelements on Maize
Grown on Chernozem Soill wn Zaporozh'e Province
Agrokhimiya, No 12, 11214 (Russ) (Sel'skokhoz Opytn
Stan , Zaporozh Qbl)

In trals duning 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 7-41 8
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 nutrents 1n plant
and contents of N, P, K, protemn, fat, and starch in gram
(Fertilizer rates are not given ) (FCA 22 1792)

641 Voromin, N G, Smurnova, A D, Den'sov, E P 1968
Effect of Mo on Decreasing Corn Smut Infestation Kukuruza,
No, 1,312 (Russ) (Sel'skokhoz Inst , Saratov)

Presowing treatment of maize seed with 0 07% and 0 14%
solutions of ammonmum 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 Yanishevsku, F V 1967 Effectiveness of Liquid
Compound Fertilizers Agrokhimiya, No 2, 314 (Russ)
(Nauchno Issled Inst Udobr Insektofung)

In pot expeniments with maize, spring wheat, oats, barley,
and potatoes ¢ a chernozem, a typical serozem, and limed
and unhmed derno podzolic soil, aqueous solutions and
suspensions of compound fertilizers were generally as effective
as a corresponding muixture of solid NH;NO; * granular super
+ KCl Placement increased the effectiveness of hiquid
fertihizers on acid soils Alkaline hquid fertiizers were
somewhat less effective than shghtly acid ones B added to a
hquid fertihizer was as effective as B added 10 ordinary NPK
In the field, hquid fertilizer was as effective as ordinary NPK
for potatoes, barley, and oats on derno podzolic soil (SF
30 2056)

643 Zderchuk, I S, Molotkovsku, G K 1968 Effect of Soil
Mousture and Mineral Nutrition on the Sexuality of the Tissues
of the Three Line Maize Hybnd Dneprovsk 98 and Its Parental
Forms Fiziol Rast 1567479 (Russ) (Chernovits Gos
Univ)

In pot experiments witi* derno-podzolic soil, an optimal
supply of soul moisture an! of N or NPK stimulated the
development of female . sue in the hybnd, whereas
msufficient soll moisture and N stimulated masculinization
(SF 32 734)

644 Zinkovskn, V. N, Adin’yaev, E D 1969 Role of
Mineral Fertu.7ers in improving Yield and Quality of Gramn ¢ ©
Immgated Maize Agrokhmmiya, No 5, 912 (Russ ) (Gorski:
Sel’ Khoz Inst Ordzhonikidze)

On ci1s Caucasian carbonate chernozem and on
meadow chernozem of the central foothlls of the north
Caucasus, N and P increased the percentage protein content of
the grain and K 1ncreased the starch content (SF 32 3999)

645 Zolotarev, V P 1965 Effectiveness of Slow-Acting N
Fertilizers in Soddy Podzolic Soils Agroklumiya, No 1,425
(Russ)

Large single doses (300 kg/ha) of urea CH,O fertilizers on
the title soils under corn cultvation 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 1n successive years of excessive humidity and
drought (1962 1963), when this form of N supply secured
good crop increases The effectiveness of the urea CH,O
fertihzers was directly parallel to their indexes on N
avallability (19852 1), 1e to the effect of the processes of
forming H,0 soluble N forms (CA 65 3571¢)

REVIEWS AND BOOKS

646, Asian Agricultural Survey 1969, Part 11 Production of
Farm Crops 197 264 (University of Washington Press, Seattle)

(Eng)

647 Cunard, A C 1967 Maize Agronomy Part 1-Nutrition
and Silage World Crops 19(1) 20 7 (Eng)
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This paper 1s the first of a semes of literature reviews
outhning the importance of maize as » rorld crop Its imtial
sections present data on the value of maize gran for human
nutrition, showing that i this respect maize compares
favorably with wheat and rice, 1ts relatively high fat content is
highly important The effect of agronomic factors such as



seasons, moisture availability, fertihizer applications, and plant
population densities on the nutritive quality of maize grain 1s
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 quahty of the silage,
and the improvement of its rather low protein content by
growing and/or ensiling maize in combimation with legumes
(Trop Abst 22 1096)

648 Cunard, A C 1967 Maize Agronomy Part 2—Nutnents
and Nutrient Uptake World Crogs 19(3) 24-8 (Eng)

This part 1s conceried with the roles of N, P, and K in the
nutrition of the maize ¢ 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 mamn effects of P are on the
development of the root system and the acceleration of
matunty, while K regulates the moisture balance between
plant and environment and reduces lodging and breaking
(Trop Abst 22 1981)

649 Cunard, A C 1967 Mmze Agronomy Part 3-Growth
and Fertilizer Usage 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 1n relation to sol moisture and fertility Fertihizer

application 15 discussed in connection with the pattern of root
development, the fact that over 90% of roots are found in the
top 60 cm of :oil, and the movement of NH, and NO; 10ns 1n
the soil It 1s concluded that N should only be applied when
the root system 1s sufficiently extensive to absorb most of it
and when the rate of nutnient uptake 1s increasing The
historical development of fertihzer usage based on nutrient
removal or on nutnent levels in various parts of the plant 15
reviewed, stressing the complex nature of the problem and the
importance of factonal tnals with various levels of N, P, and
K (Trop Abst 23 15)

650 Jacob, A, Uexkull,H V 1963 Fertilizer Use (Nutrition
and Manuning of Tropical Crops) 2 Maize or Comn
Verlagsgesellschaft fur Ackerbau mbH Hannover, 123 35
(Translated by C L Whattles) (Eng)

651 U S Agency for International Development,
Agricultural Research Service 1969 Major Cereals in Africa
Sixth Annual Report of the AID ARS Project 196 pp (Eng)

652 Matz, S A 1969 Corn IN Cereal Science Westport,
Conn , The Avi Publ Co ,Inc,3977 (Eng)

633 Pesek, J 1968 Potassium Nutrition of Soybeans and
Corn IN The Role of Potassium 1n Agnculture Amencan
Society of Agronomy et al 447 68 (Dep Agron, lowa State
Univ, Ames) (Eng)

A review with 33 references (SF 32 1416)
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Mikroelem Prod Rast (Mikroelementy 1 Produktivnost
Rastenii)

Mikroelem Sel Khoz, Akad Nauk Uz SSR (Mikroelementy v
Selskom Khozyaistve, Akademiya Nauk Uzebekskot SSR)

Mikroelem Sel’ Khos Med (Mikroelementy v Sel’skom
Khozyaistve 1 Meditsine)

Mikroelem Sel’ Khoz Med, Akad Nauk Ukr SSR
(Mikroelementy Sel'skom Meditisme, Ahadenuya Nauk
Ukrainskor SSR)

Mikroelem Zhivotnovod Rast
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Mikroelem Zhizm Rast, Zhivotn Cheloveka, Akad Nauk
Ukr SSR, Tr Koord Soveshch (Mikroelementy v Zlnzm
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Ukramskot SSR, Trudy Koordmatsionnogo Soveshchaniya)

Mitt DLG (Mittertlungen  der  Deutsche
Landwirtschafts Gesellschaft)

Mosonmagy Agrartud Foisk Kozl
Agrartudomanyt Foiskola Kozlemenyer)

(Mikroelementy v

(Mosonmagyorovan

N Dak Far 2 Res (North Dakota Farm Research)

Naturwissenchaften

Nauch Dokl Vyssh Shk, Biol Nauki (Nauclmye Doklady
Vysshei Shkoly, Biolegicheskie Nauki)

Nauch Tr Aspir, Odess Sel'skokhoz Inst (Nauchnye Trudy
Aspirantoy, Odessku Sel’skokhozyaistvennyt Institut)

Nauch Tr Vissh Selskostop Inst, Sofia, Agron Fak, Ser
Rast (Nauchnye Trudove Selskostopanski Institut, Sofia,
Agronomichesku Fakultet, Seriya Rastenievudstvo)

New Zealand J Agi Ros (New Zealand Journal of
Agricultural Research)

Nigerta Midwest Reg Min Agr Natur Resources Exp Rep
(Nigeria Midwestern Region Ministry of Agriculture and
Natural Fesources, Experiment Report)

Nigerian Age J (Nigerian Agricuitural Journal)

Nippon Dojo Hiryogaku Zasshi

Ohio Agr Eap Sta, Res Circ

(Ohia Agricultural Experiinent
Station, Research Circular) '
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Oriente  Agropec, Venezuela (Oriente Agropecuario,
Venezuela)

Pak J Sci (Pakistan Journal of Science)

Pamiet Pulaw (Parmietnik Palawski)

Philipp Agr (Philippine Agriculturist)

Phiipp J Agr (Plulippine Journal of Agriculture)

Philipp J Plant Ind (Piulippine Joumnal of Plant Industry)

Phosphorsaure

Phosphorus Agr (Phosphorus in Agriculture)

Pitan Udobr Rast, Akad Nauk Ukr SSR, (Puame i
Udobrenie Rastenu, Ahademua Nauk Ukrainskoi SSR)

Plant Physiol (Plant Phystology)

Plant Soil (Plant and Soil)

Pochvovedenie

Pochvozn Agrokhim (Pochvoznanie i Agrokiumiya)

Postepy Nauk Rolniczych

Povysh Plodorodiya Pochv Nechernozem Polosy (Povyshenie
Plodorodiya Pochy Nechernozemnot Polosy)

Posnan Tow Przy; Nauk Wydz Nauk Roln Les Pr Kom
Nauk Roln Kom Nauk Les (Poznanskie Towarzystwo
Przjaciol Nauk, Wydzial Nauk Rolniczych 1 Lesnych Prace
Komisp Nauk Rolmiczych 1 Konusy Nauk Lesnych)

Poznan Wyzsza Szkola Roln Rocz (Poznan Wyzsza Szkola
Rolnicza Roczniki)

Primen Mikroelem Sel’sk Khoz, Akad, Nauk Ukr SSR
(Primeneme  Mikroelementov v Sel’skom Khozyaistve,
Akademna Nauk URSR)

Probl Agr [Probleme Agricole (Bucharest)]

Proc Amer Soc Hort Sct (Proceedings of the Amencan
Society for Horticultural Science)

Proc Fourth Reg Conf Int Potash Inst [Proceedings of the
Fourth Regional Conference of the International Potash
Institute Belgrade, Yugoslavia, 1965 (Das Kalium und die
Qualitat Landwirtschaftlicher Produkte;®

Proceedings of the Second Congress o1 the Mexican Soil
Science Society, Department of Information, National
School of Agriculture, Chapingo, Mexico 1965

Proc Lol Crop Sai Soc Fla (Proceedings of the Soil and
Crop Science Society of Flonda)

Proc Soil Sc1 Soc Amer (Proceedings of the Soil Science
Society of America)

Proc W Va Acad Sc (Proceedings of the West Virginia
Academy of Science)

Prog Agr (Progresso Agricolo Bologna)

Publ Comm Techn Cooper Africa (Publications of the
Comnussion for Technical Cooperation in Africa)

Qd Agr J (Queensland Agricultural Journal)
Qd J Agr Amm Su (Queensiand Journal of Agricultural and
Anmimal Sciences)

Rad Poljopr Fak Unv Saray (Radowt Poljoprivrednog
Fakulteta Unwerziteta u Sarajevu)

Rast Nauki (Rastenievudrm Nauki)

Res Bull, lowa Agr Exp Sta (Research Bulletin Iowa
Agricultural Expenment Station)

Res Rep Agr Exp Sta Unmv Wisc (Research Report,
Agricultural Experiment Station, Unwersity of Wisconsin)

Rev Agr, Piracicaba [Revista de Agriculture (Piracicaba, Sao
Paulo]
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Rev Ceres (Revista Ceres)

Rev Fac Agr n Vet, Argentina (Revista de la Facultad de
Agronomia y Veterinana de Buenos Aires, Argentinia)

Rhodesia Agr J (Rhodesia Agricyltural Journai)

Rhodesia, Zambia Malaw1 J Agr Res (Rhodesia, Zambia and
Malaw Journal of Agricultural Research)

Rhodesian J Agr Res (Rhodesuan Journal of Agricultural
Research)

Ric Sci1, Parte 2 Rend, Sez B (Ricerca Scientifica, Parte 2
Rendiconti, Sezione B )

Rocz Glebozn (Roczriki Gleboznawcze)

Rocz Nauk Roln, Ser A (Roczmikr Nauk Rolniczych, Seria
A)

Rostl Vyroba [Rostlinna Vyroba (Praha))

S Afr J Agr Sct [South African Journal of Agricultural
Science (Swuid-Afrikaanse Tydskrif vir Landbouwetenskap))

S Afr Med J (South African Medical Journal)

Sb Vys Ak Zemed Brne, Rada A (Shornik Vyskoe Skoly
Zemedelske v Brne, Rada A)

Sctence

Sel’skokhoz Biol (Sel’skokhozymistvennaya Biologiya)

Sementi Elette

Soil Sc1 (Soul Science)

Sols Afr (Sols Africains)

Soobshch Lab Agrokhim, Akad Nauk Am SSR
(Soobshchenya Laboratorn Agrokiumu, Akademiya Nauk
Armyanskot SSR)

Sov Soil Sci (Soviet Soul Science)

Stunta Sol (Stunta Solului)

Stud Univ  Babes Bolyai, Ser Biol (Studia Unwersitatis
Babes Bolyai, Senes Binlogia)

Tech Bull Colo Agr Exp Stn (Technical Bulletin, Colorado
Agnicultural Experiment Station)

Tech Bull Ore Agr Exp Stn (Techmical Bulletin, Oregon
Agricultural Experiment Station)

Tr Inst Bot, Alma Ata (Trudy Instituta Botamiki, Alma Ata,
Akademtya Nauk Kazakhskoi SSR)

Tr  Vses Nauch Issled Inst Zashch Rast (Trudy
Vsesoyuznogo  Nauchno Issledovatel’skogo  Institut
Zashchity Rasten)

Trans Meet Commns II and IV Int Soc Soil Sa

(Transactions of the Meeting of Commussions II and IV of
the International Society of Soil Science, Aberdeen,
September 1966 )

Trans 9th Int Cong Soil Sct (Transactions of the Ninth
International Congress of Soil Science Adelaide, Australia,
1968)

Trop Agr, Ton [Tropical Agriculture (Trinidad))

Turnalba

Ukr Bot Zh (Ukrains’ku Botanichnu Zhurnal)
Univ Udaipur Res Stud (Umwversity of Udaipur Research
Studies)

Vestn Sel'skokhoz ~ Nauki, AlmaAta  [Vestnik
Sel'skokhozyaistvennot Nauki (Alam /ita))
Vest Sel’skokhoz Nauki, Moscow [Vestnik

Sel'skokhozymistvennoi Nauki (Moscow/)
Vestst Akad Navuk Belarus SSR, Ser Biyal, Navuk (Vestsi



Akademii Navuk Belaruskal SSR, Seryya Btjyalagichnykh
Navuk)

Veterinariya

Visn Sil's’kogospod Nauki (Visnik Sil's’kogospodars’koi
Nauki)

Vop Biol, Mater Konf (Voprosy Buwologii, Materialy
Konferentsii) e

Vop Pitan (Vo,rosy Pitaniya)

W Pak J Agr Res (West Pakistan Journal of Agricultural
Research)

Weed Sc1 (Weed Science)

Wiss tech Fortschr (Wissenschafthich-Techmscher Fortschritt
fur die Landwirtschaft)

Wyo. Univ Agr Exp Sta Bull (Wyoming Umversity
Agricultural Experiment Station Bulletin)

Yezrb Fac Agr, Univ Ankara (Yearbook of the Faculty\of
Agriculture, Unive + , of 4nkara)

Z Acker u PflBau (Zeutschrift fuer Acker-und Pflanzenbau)

Z PflEmahr Bodenk (Zeitschnft fuer Pﬂanzenemaehrung
und Bodenkunde)

Zem! Bil (Zemipste 1 Biljka)

Zesz Nauk Wyzsz Szk Roln Olsztynie (Zeszyty Naukowe
Wyzszep Szkoly Rolniczey w Olsztynie)

Zesz Nauk Wyzsz Szh Roln Szczecime (Zeszyty Naukowe
Wyzszey Szkoly Rolniczeyw Szczecinte)
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effect on growth, 577, 612
interaction Ca, 195, 250,
F, 355, ume, 193, 214,
P, 193, K, 195
requirement of plant, 354
uptake, soil temperature
and, 295
toxicity, hming and, 363
Amides, 584
Amino acids, 335, 337, 386,
401, 436, 466, 467, 513,
576
effect of Te and Mn, 373,
N defictency, 534, N
source, 456, NPK and
irngation, 590, varety,
136, Zn, 599
Ammonia, (anhydrous), 313,
316
compared with ammonmum
hydroxide, 430, ammo
mum nitrate, 128, 249,
292, 430, ammonium
sulfate, 200, 249, 416,
potassium nitrate, 249,
urea, 128, 200, 249,
430
economics, Chile, 316
injection, depth, 179, 180
rate of application, 179,
313
time of application, 179,
180, 249
Ammonia sulfur
248
Ammonia toxicity, 179, 180,
181,249, 364
himing, 363
Ammonia water, see Aqueous
ammonta
Ammomnated superphosphate,
(282
Ammonium carbonate
compared with NHyNO,,
NH,4OH, (NH,),S0,,
urea, 538
effect on chlorophyll and
protein synthests, 538
Ammonium chlonide, 127,
330
Ammonium hydroxide
compared with ammonium

solution,

SUBJECT INDEX

carbonate, 538, ammo
nium nitrate, 430, 439,
538, 628, ammomum
sulfate, 538, anhydrous
ammonia, 430, urea,
430,538, 628
effect on ct lorophyll and
protein synthesis, 538
Ammonium molybdate, 338,
339
Ammonium nitrate, 6, 126,
192, 215, 256, 271, 273,
335, 394, 438, 442, 443
carrier for zinc, 157, 203,
285
compared with ammonium
carbonate, 538, ammo
nium hydroxide, 430,
439, 538, 628, ammo
nium sulfate, 244, 371,
456, 461, 538, anhy
drous ammonia, 128,
249, 292, 430, aqua
ammonia, 341, 417,
568, calctum ammo
num nitrate, 461, cal
cium cyananude, 456,
calcum mtrate, 244,
371, oxamide, 580,
urea, 128, 391, 405,
430, 456, 538, 568,
580, 597, 628, urea
form, 580
effect on chlorophyll and
protetn synthesis, 538,
on so1l reaction, 216
fohiar vs soil application,
391
placement, 391
sohd vs solution, 283,
292, 391
Ammonium phosphates
compared with ammonium
polyphosphate, 153,
187, 196, calcium phos
phates and superphos

phate, 60
diammonum phosphate,

142, 143
compared with
superphosphate,

147
effect on soil reac

tion, 216

foliar vs. soil application, 60

monoammonium phos
phate, 283
carrier for Zn, 157,
285
and Zn deficiency,
153
compared with
metal ammonium
phosphates, 281
placement, 378
Ammonium phosphate sul
fate, 282
Ammonium polyphosphate
carrier for zinc, 157, 203,
285
compared with mono
ammonium phosphate,
153, 187, 196, tn
ammonium  pyrophos
phate, 199
and zinc deficiency, 153
Ammonium pyrophosphate,
see Triammonwuum pyro
phosphate
Ammonmum sulfate, 6, 13,
16, 29, 67, 70,71,79, 81,
86, 87, 89, 110, 126, 150,
192, 213, 312, 323, 353,
442,449
and chlorophyll synthess,
536
carrter for Zn, 285
compared with ammonium
carbonate, 538, ammo
nium hydroxide, 538,
ammonium nitrate,
244, 371, 456, 461,
538, ammonium sulfate
nitrate, 87, 462, anhy
drous ammonia, 200,
416, calcum ammo
mum nitrate, 87, 368,
461,462, calcium cyan
amide, 456, calcium
nitrate, 244, 368, 371,
636, urea, 87, 200,
326, 456, 462, 538,
636
placement, 328, 378
and protein synthesis, 538,
636
rate of application,
Nigeria, 16
time of application,
Nigeria, 13

BO{ON

Ammonmum sulfate nitrate,
38
compared with ammonium
sulfate, 87, 462, cal
clum ammonium
nitrate, 462, calcium
ammonium sulfate, 87,
urea, 87, 462
Ammonium vs nitrate, 620
calcum avallability, 162
leaf pigment synthesis,
432
nutrient uptake, 165, 166
sulfur, 257, 258,
259
mn soil, 575, 638, 639
temperature effect, 555
Aqueous ammonia
compared with ammonium
nitrate, 341, 417, 568,
urea, 568
Atrazine, 141, 264, 540, 541,
542
toxicity, 264, 286
Bacteria in soil
calcium effect on, 608
N fertilizers and, 26
Bactenal fertilizers
Romania 427, USSR, 515,
548
Buuret, toxicity, 213, 377
Boric acid, 445, 488, 490
Boron
and amino acids, 490, 563
availability, test for, 235
and chlorophyll 1 plant,
488,490
deficiency, 254, 403
with fungicide, 515
interactions  aluminum,
454, 455, manganese,
635, mtrogen, 351,
phosphorus, 58, 291,
351, potassium, 351,
445
method of application,
563
and mtrogen metabolism,
529
and nutrient uptake, 351
placement, 254
In plant, 97, 505, 573, 640
and plant population, 194
plowing depth and, 454,
455
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soil temperature, 295
smut resistance, 634
toxicity, 23, 352
and vitamin synthesis, 490
yield response, Australia,
51, Brazil, 308, 3i4,
India, 65, USA, 220,
USSR, 488, 551, 612,
624, 640
Calcium see also Liming
analysis, 1n soil, 39
availability
soil reaction,
596
so1] salimity and,
103,208
interactions alummum,
195, 250, copper, 173,
limestone, 169, magne
sium, 154, nitrogen,
393, phosphorus, 31,
147, 154, potassium,
169, 379, 380, 409,
410, sodum, 379, 380,
zinc, 154
and photosynthesis, 251
1n plant, genetic variation,
158
and root development,
168
1n 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
Caloium ammomum mtrate,
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  ammomum phos
phate, 396
Calcium cyanamide, 449
compared with ammonrym
nitrate, ammonium sul
fate, urea, 456
Calcium nitrate, 178, 448
coinpared with ammonium
nitrate, 244, 371,
ammomum sulfate, 244,
368, 371, 636, calcium

162,

102

ammonium nitrate, 368,
urea, 636
Calcium phosphates, 449
compared with ammonium
phosphate and super-
phosphate, 60
dicalcium phosphate, car
ner for zinc, 285
foliar vs soil applica
tion, 60
effect on soil reaction, 216
monocalcium  phosphate,
371
fohar vs soil apphca
tion, 60
granule size, 281
tricalcium phosphate com
pared with sup~ 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
ammoma toxicity and,
364
fertiizer effect on, 38,
129,216
ratio, in nutnent soiution
and plant, 358
soil moisture and, 225
Chloramphenicol, 164
Chlonde
interactions, Mn, 217
and protemn metabolism,
506, 630
Coal as fertilizer, 73
Coal humic fertilizers, 559
Cobalt
and amno acids, 490
interactions  magnesium,
478, potassium, 445
and protemns, 478, 562,
607,612
and vitamin C synthess,
488
yield response, USSR,
487, 488, 562, 586,
607
Cobalt mtrate, 445
Compost, increase in
bacteria, 26
Copper
availability, test for, 235
defiriency, calcium effect,
173
interactions calcium, 173,

soil

iron, 173, manganese,
185, 635, mtrogen,
476, phosphorus, 58,
97, 291, 476, potas
sium, 97, 445, sulfur,
207, zinc, 185
and nucleic acids, 589
and protemns, 489, 519,
562, 600
response, Australia, 51,
Brazil, 308, India, 63,
65, 97, USA, 185,220,
225, USSR 476, 488,
489, 5§19, 562, 573,
586, 624
uptake, effect of soil salin
ity, 208, temperature
295
Copper sulfate, 445
Crop residue
effect on yield, 265, 435,
440
nutnient 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
ndging, 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
Dieldnn
N P nutrition and, 2
Disease
root necrosts, chlonde,
127
stalk rot, chlonde, 127

smut, effect of B, 634,Ca,
280, Mn, 634, Mo, 641,
P, 280, Zn, 634
Farmyard manure,
Manure
Fluorine

see
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interactions aluminum,
355
toxicity, 355
Fohar analysis, see Leaf
analysis

Foliar application of fertihzer
ammonium phosphate, 60
ammonium nitrate, 391,

392
calcium phosphate, 60
diammonium phosphate,
143
manganese sulfate, 338
molybdenum, 63, 338
mtrogen, 331, 350
phosphate, 45, 51
urea, 331,337, 389, 391
zinc, 289

Formamude, 283

Gibberelin, 427

Green manure
response, Canada, 123,

France, 359, Mexico,
145, Philippines, 112,
113, USA, 198

Guanyl urea mitrate, 283

Guany! urea phosphate, 283

Gypsum, 212

Heptachlor, 585

Herbicides, see Pesticides,
names of compounds

Hexamine, 283

Humigc acid
effect on nutrient uptake,

447

Hydroquinone, 634

Inositol phosphate, 382
and potassium uptake, 383

Todine and vitamin C, 488

Ion balance in soil, 166

Iron
deficiency

genetic vanations,
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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soil salinity, 208
yield response, Brazil, 308,
+ Mexico, 142, USA, 212
Iron ammonium phosphate,
281
Iron sulfate, 142
Irrigation, see also Soil mois
ture
in France, 359, USSR, 475
with mitrogen, Brazi, 310,
Colombia, 319, France,
361, India, 69,
Rhodesia, 22, USA, 239
and plant population,
Colombua, 318
with sewage effluent, 633
and so1l 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
effect, 432
Liming
effect on uptake of alumi
num, 193, 363, calcium,
363, magnesium, 152,
169, 363, nitrogen, 363,
nutrients, 363, 422,
phosphorus, 363, anc,
109, 115
limestones compared, 152,
169
placement, 193
yield response, Honduras,
135, Peru, 324,
Romania, 435, USA,
152, Yugoslavia, 453,
468
Linuron, 141
Lithium, 612
Lodging
nitrogen fertilizer, 4, 50
plant population, 322
Magnesium
content of gran, 450
germ plasm, effect on, 85
interactions calcium, 154,
158, 412, iron, 154,
nitrogen, 226, phospho
rus, 29, 154, 412, potas
sium, 169, 410, anc,
154, 185
and photosynthesis, 251
in plant, genetic variation,
158
rate of application, 29

nitrate

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 1n plants, 472

foliar apphed, 338

with fungicide, 515

interactions chlonde, 217,
won, 472, 520, lime,
169, 217, molybdenum,
635, mnitrogen, 373,
phosphorus, 58, 199,
297, potasstum, 97, 445,
sulfur, 207, zinc, 185,
297

o1l 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, himing and, 169,
217

uptake, 635
effect of soil salimty,

103, 208, tempera
ture, 295

yield response Brazil, 308,
Bulgana, 338, India, 65,
72, 85, 97, USA, 185,
212, USSR, 488, 551,
609, 634, 640

water utihzation 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,

Micronutrients,

404, 566

residual effects, 25, 359,
453

yield response, Argentina,
302, Italy, 399, Mexico,
147, Rhodesia, 25,
Romania, 437, USA,
212, 268, USSR, 525,
527, 532, 574,
Yugoslavia, 453, 468

Metal ammonium phosphate,

281

see also

names of micronutrients

cement dust as source, 574

content of plant, 569,

genetic variations,
158

fertihzer effect on require
ment, 427

and protemn 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, Nigena, 21,
USSR, 482, 484, 488,
489,573

Molybdenum

and amuno acids, 490

content 1n plant, 97, 518

deficiency symptoms, 56,
57,186

fohar application, 63, 338

interactions  manganese,
635, nitrogen, 476,
phosphorus, 476, potas
stum, 221

and nitrogen metabolism,
529,572

i 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 Ammontum phosphate
Monocalcium phosphate, see

Calcium phosphate
Mulch
grass, Nigeria, 10
plastic, USA, 188
Mycorrhiza
effect on phosphorus
uptake, 242

Nitrate distribution 1n 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
asstmilation, 460,
flowerng 334, 369,
lodging, 4, 50, moisture
in grain, 300, phospho
rus uptake, 71, 442,
seed germination, 213,
soil  bactena, 26, soil
reaction, 3, 216, 479,
sugar formation, 371
immobihization, 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, znc,
200, 276, 279, 340, 476
hquid 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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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, Nigena, 14, Nitrogen metabolism response, Costa Rica, 132,
rate of application, Rhodesia, 22, Romanta,  absorption by roots, 564 Hungary, 394, India, 92,
Austna, 367, Brazil, 426, 428, 430, 431, alkaloids, 374 Mexico, 142, 143,
309, 312, 313, 315, Spatn, 446, Switzerland, amides, see Amides Pakistan, 108, 110, 111,
317, Bulgana, 342, 450, USSR, 538, 623 anmmo acids, see Amino Romama, 419, 437,
Canada, 124, E uptake, 6, 13, 524, 526, acids 439, 440, 441, 442, S
Germany, 372, India, 587 ammonwum vs nitrate, 477 Vietnam, 120, USA,
61, 62, 69, 70, 78, 81, amount, 450 eifect 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- 546,547,557
138, 139, 140, 146, source, 283, NPK, nese, 617, potassium fer soil mousture and, 75, 167
Nigeria, 12, 16, 532, 632, particle tilizer, 414, soil 336
Pakistan, 110, Poland, size, 192, 281, reaction, 545, -«ulfur, time of pplication, 419
404, 406, Rhodesia, 22, phosphorus, 105, 401, temperature, 553 transpiration and, 441
28, Romama, 424, 615, potassium, N concentration in nutnn  Nitrogen phosphorus manure
Spain, 446, 449, 615, soil moisture, ent solution, 504, 534 and chlorophyll synthess,
Trimidad, 150, USA, 7, 28, temperature, N content of gran, 5, 261, 433
179, 180, 182, 184, 530, 556, time of 450 with irngation, 500
188, 191, 205, 209, planting, 7, znc, effect of fertihizer, 5, response, Romama, 421,
226, 245, 246, 255, 276 388, nitrogen, 46, 437
256, 261, 271, 273, yield response, Austraha, 74, 124, 211, 426, time of application, 500,
288, 292, USSR, 480, 50, 54,55, Austnia, 366, 429, 497, nplant §25
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 souls, 47 390, India, 61, 62, 64, N content of plant, 261, effect on B vitamuns, 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, Iltaly, effect of mtrogen fer- hism, 605, o1l content of
163, 177, 183, 211, 398, 402, Japan, 102, tihzer 184, 210, grain, 299
239, 269, 330, 350, Kenya, 4, 5, 7, 8, 256, 394, 428, hybnd response to, 141,
381, 402, 451, 480, Lebanon, 106, Malaw, 429, 436, 494, 262
625,643 9, Mexico, 137, 138, 554, 565, 570, hiquid vs granular, 492,
soil type and, 8, 22 139, 140, 141, 145, 576, 604, phos 642
solutton, concentration, Nigenia, 12, 14, 16, phate fertilizers, with hme, Brazil, 311,
351 Pakistan, 108, 110, 111, 554, 57Q, potas Nigeria, 21, S Africa,
sources, compared’ see also RhOdeSla, 24, 28, sium, 236, 547, 32, 35,USA,2]4
Ammonmum vs nitrate, Romania, 425,S Afnica, 570, supernhos with magnesium and zine,
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, Trimdad, 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, see Protein 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 n gramn, 136 pesticides, 541
amino acid synthests, 326, Yugoslavia, 452, Nitrogen phosphorus particle size, 492
456, 636 Zamba, 48 flowering, 334 placement, 11, 176, 213,
chlorophyll synthests varietal difference, genetic vanation, 420 233, 496, 602
528 ’ 83, 256, 361 placement, 273 plant population and, 498,
- Nitrogen content of plant, see and pesticides, 2 501
protemn synthesis, Ny ooen metabolism and plant density, 148 rate of application, Costa
456,538,636 Nitrogen 1n soil, see Soil rate of application, India, Rica, 131, India, 59,
time of application, Drazil, nitrogen 80, 81, Pakistan, 110, Poland, 415, USA, 233,
310, 312, 323, Bulgana, Nitrogen loss Romansa, 423, 437, 255, 256, 261, 262,
344, Canada, 128, m humud areas, 191 ' 440, Tanzana, 42, 43, USSR, 554, 583,
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Yugoslavia, 463, 468,
469,470
ratio, 626
response, Costa Rica, 131,
Czechoslovakia, 348,
349, Hungary, 390,
Italy, 399, Nigenia, 11,
17, 18, 19, 20, 21,
Pakistan, 108, Rhodesta,
27, Romania, 424, 434,
435, 444, S Africa, 33,
Tanzama, 38, 42, UAR,
46, USA, 223, USSR,
483, 484, 503, 521,
522, 523, 526, 527,
532, 533, 539, 546,
552, 613, 616, 629,
633, 638, 639,
Yugoslavia, 453, 459,
463,468, 469,470
soill moisture, 565, 590,
622, 643, 649
temperature, 125
time of application, 496,
502, 594, 602
varietal response to, 544
water translocation, 561
with zinc, 63
NPK manure
effect on protein content
of gran, 133
rate of application, S
Vietnam, 118, 119
response, Brzl, 311,
Hungary, 390, Romania,
427, 441, S Vietnam,
118, USSR, 527, 532,
560, 566
Nitrogen potassium
interaction, 226
with lime, 34
response, 269, 367, 546,
547,557
with sulfur, 106
with zinc, 476, 499
Nitrogen removal from soil, 6
Nucleic acids
effect of copper, 589,
nitrogen, 589, phospho
rus, 637
O1l in gran, effect of fertil
1zers, 299
Organtc acids
mineral nutrition and, 382
Organic matter, see Crop resi
due, Green manure,
Manure, etc
Oxamide, 192
comparcd with NH4 NO, ,

urea and ureaform, 580
placement, 283
Fzat, 343
Pesticides, see alsc names of
pesticides
fertilizer mixtures, 2
and nutrient uptake, 1, 2
recommendations, Mexico,
141
Phosphoric actd
injected 1n soil, 227
Phosphorite, compared with
supcrphosphate, 567
Phosphorus, 3
availlability n soid, 144,
159,632
with calcium, 147
effect on
280
coating, 234
deficiency, 31
sot! reaction, 31, 52
symptoms, 52, 449
and transpiration, 296
effect on flowening, 334,
grain fat and starch,
497, micronutrient
uptake, 58, nitrogen
uptake, 105, 442, 522,
sugar content of gran,
605
granule size, 281
interactions  aluminum,
193, boron, 58, 106,
291, calcium 31, 154,
chlonde, 106, copper,
58, 291, 476, humus,
548, 1ron, 58, 154, 298,
hme, 324, magnesium,
29, 154, manganese,
199, 5§50, molybdenum,
476, 550, mtrogen, 122,
sulfur, 106, zinc, 34,
106, 116, 154, 196,
201, 264, 270, 272,
279, 297, 298, 340, 476
moistare 1n grain and, 300
placement, 45, 60, 71, 93,
117, 153, 190, 193,
197, 206, 215, 227,
273, 274, 325,378,474
foliar application, 45,
51,60
in plant, genetic variation,
158, 161
rate of application,
Bulgaria, 342, France,
357, W Germany, 375,
387, Hungary, 388,

smut,

India, 61, 78, 81, 84,
Mexico, 138, 139, 140,
144, Nigera, 12, 16,
Pakistan, 110, Romania,
424, Sierra Leone, 29,
Spain, 446, 449,
Turkey, 117, USA, 205,
238, 255, 256, 261,
273, 288, 315, USSR,
525

restdual effect, 8, 51, 55,

68, 90, 91, 98, 101,
104, 121,222

response, Australa, S1, 54,

55, Brazil, 303, 314,
315, Canada, 121, 122,
Colombia, 318, Costa
Rica, 132, Ghana, 3,
Honduras, 135, India
61, 67, 74, 75, 78, 719,
82, 84, 92, Japan, 102,
104, 105, Kenya, 5, 8,
Malawi, 9, Mexico, 138,
139, 140, 141, 142,
143, 144, Nigena, 12,
16, Pakistan, 109, Peru,
324, Romania, 425, S
Vietnam, 118,119, 120,
Tanzama, 37, Thailand,
114, Turkey, 116, UAR,
45, Uganda, 44, USA,
212, 238, 255, 256,
USSR, 521, 526, 537,
560, 582, 611, 614,
623, Yugoslavia, 452,
Zambia, 48

root deformity from con

tact, 215

soil moisture and, 357,

495, 625

soil temperature and, 121,

124,125

and soil type, 8, 101, 348
sources compared, 60, 84,

147, 153, 187, 190,
196, 229, 242, 243,
282, 284, 304, 306,
385,411,481, 567
effect on soil reac
tion, 603

time of application, 84,

426,525

uptake, 13, 31, 71, 158,

159, 260, 524, 526,
587,615, 627
amount, 6, 13, 450,
587
effect of chloride,
178, gamma ray

"PHOTOSYNTHESIS

irradiation, ' 395,
genotype, 158,
161, 174, growth
stage, 579, humic
acids, 447, light
spectrum, 571,
lime, 31, 174, man
ganese, 199,
manure, 71, 532,
mycorrhiza, 242,
mtrogen ferulizer,
71, 74, 216, 393,
431, potassium fer
tilizer 71, 216,
465, 592, prnor
nutrition, 347,
413, soill sality,
208, temperature,
530, 556, zinc, 31,
196, 270, 276,279
main Vs prop roots,
457
method, 228
Phosphorus 1n soil
analysts, 39
correlation with yield, 278,
290, 306
Phosphorus manure, 326, 537
effect on soil N, 493, soil
chemical properties, 517
Phosphorus metabolism
effect of mineral nutrition,
465, mtrogen fertilizer
122, 126, 630, nutrient
solution concentration,
535, temperature, 553
genetic variations 1n, 158,
159, 161
and nuclesc acids, 637
P content of grain, 97,
256,412, 450
P content of plant, 121,
122, 159, 260, 261,
393, 413, 418, 458,
459, 465, 471,535,554
and root growth, 159
translocation, 413
Phosphorus potassium
response, Mexico, 147,
USSR, 546, 547, 614,
W Germany, 387
soil moisturs and, 167
Phosphorus potassium lime,
171
Photaperiod, and N metabo
lism, 369
Photosynthesis
effect of potassium, 558,
potassium and
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magnesium, 251
Plant metabolism
efect of fertiizer, 543,
558,570
Plant popu'ation
lodging, 322
and mitrogen fertilizers, 4,
5, 34, 50, 86, 95, 96,
163, 182, 183, 245,
246, 309, 317, 322,
333, 398, 400, 438
mtrogen phosphorus, 138,
420
NPK, 33, 233, 498, 501
NP K micronutrnients and,
356
optimum, Australia, 50,
Colombia, 318, Italy,
398, 399, 400, Kenya,
4, 5, Tnmdad, 150,
USA, 155, 163, 182,
209, 261, USSR, 631
photosynthesis, 598
planting date, 231
and soil moisture, 34, 155,
156, 163, 183, 318, 420
varfetal differences, 4, 141,
420
weed control, 4
“Pop up” fertilizers,
Starter fertihzers
Pr.ash, see Potassium
Potassium, 3
availability, 129,632
deficiency
effect of molybde
num conventration,
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, mitrogen
uptake, 409, phosphorus
uptake, 71, 409, photo
synthesis, 251, plant
metabolism, 558, silage
quality, 224
interactions  aluminum,
195, calcium, 169, 379,
380, 409, 410, hme
stone, 169, molybde
num, 221, sodium, 379,
380, 382, 448, zinc, 340
lodging, 134, 293
placement, 206, 215, 247,

see

106

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 Nigenia, 12, Poland,
409, 410, Romania,
425, S Afrca, 34, S
Vietnam, 118, 119, 120,
USA, 229, 255, 256,
USSR, 512, 526, 560,
582, 588, 614, 623,
Yugoslavia, 452,
Zambia, 48
root deformity from con
tact, 215
rubidium, as tracer for,
232,275
sources compared,
523
time of application, 84
uptake, 13, 524, 526, 587,
615
amount, 6, 13, 450
from solution, 329,
376
effect of humic acids,
447, light spec
trum, 571, lme,
536, micro
nutrients, 445, m
trogen, 74, NPK
and manure, 532,
nutrient deficiency,
376, organic fert]
1zers, 536, soil
salimity, 103, 208,
soil type, 626, tem
perature, 530, 556
Potassium calcium ratio, 581
Potassium chlonde, 13, 29,
70, 127, 178, 215, 256,
313,468
vs ammonium chloride,
effect on disease, 127
Potassium dicyandiamide,
283
Potassium 1n soil
analysis, 40
correlation with yield, 278,
290

174,

Potassium magnesium
151
Potassium metabolism
inositol  phosphate and,
383
K content of plant, 261,
450, 458, 459,464,471
genetic variation, 204
Potassium mitrate, 126, 178,
329,448
Potassium permanganate, 445
Potassium phosphate
(K4P0, ), 186
Potassium phosphate
(KH,PO,), 31, 178, 457
Potassium sulfate, 6,71, 371,
449
Protein
in grain, effect of genetic
vanations, 204, manure,
133, nitrogen, 210,
NPK, 108
in plant, 35, 373, 384,
401, 404, 414, 425,
426, 497, 506, 513,
554, 560, 565, 593,594
synthesis, effect of chlor
ide 1on, 506, 630, co
balt, 478, copper, 489,
600, manganese, 600,
nitrogen, 35, 74, 111,
384, 497, 513, 514,
565, 623, 628, 629,
636, NPK, 35 133,
497,532,547,NP, 111,
421, 554, 560, 644,
potassium, 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, effert of mycor
rhiza, 242
Rubidium, tracer for potas
sium, 232,275
Salt tolerance, 103
Selenium
interaction, sulfur, 253
toxicity, 253
Sewage effluent, 633
Stlage
fertihizer effect on quality,
223,224,226
mtrate toxicity in, 226

ratio,

SOIL SALINITY

Silicon, 588

Simazine, 141, 370, 541
N nutntion and, 1
phosphorus nutntion and,

Slow release fertihzer, see
Nitrogen—controlled re
lease, Urea—sulfur coated,
Ureaform, etc

Sodium
effect on

608
interactions calcrum 379,
380, potassium, 379,
380
uptake, effect of soil salin
1ty, 208

Sodium nitrate, 448

Sodium sulfate, 248

So1l analysis
companson of methods,

39,40
and fertihizer recommenda
uons, 39, 40, 41,42,43
Soil fertility
maize as indicator of, 305
increased 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

yreld reduction and, 139,
225

Soil nitrogen, 9, 537

correlated with yield, 277,
278,290

fertihzer effect on, 149,
453

Soil reaction

effect of manure, 25, mtro
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

soill reaction,



SPARTIN

Spartin, 97
Starter fertilizers,
362,USA, 176
Strontium
effect on potassium up
take, 445
interactions cdlcium, hime
stone, madgnesium, po
tassium, 169
in plant, genetic vanation,
158
Strontium chionde, 445
Sugar in plant
effect of chlonde, 236, m
trogen fertilizer, 371,
phosphorus fertihizer,
335, phosphorus
potassium fertilizer,
614, potassium fertil
1zer, 236
Sulfur
anhydrous ammonia mix
ture, 248
effect on nutrient avail
ability, 207, protein
metabolism, 506
elemental, 248
interaction, selenium, 253
placement, 207, 248
rate of application, 207
response, 48, 473, 556,
627
sources, 248
toxicity, 207
Superphosphate, 6, 13, 16,
38, 44, 45, 54, 58, 60, 67,
70, 71, 79, 110, 215, 256,
273, 313, 335, 393, 442,
443,468
carrier for zinc, 157, 203,
285
compared with ammonium
phosphate, 60, calcrum
phosphate, 60, diam
monium phosphate,
147, phosphate slag,
603, phosphorite, 567,
rock phosphate, 229,
304, 306, tncalcium
phosphate, 229
method of application, 45,
60

France,

and micronutrient uptake,
58
particle size, 601

placement, 378

rate of application, 16, 44

response, Australia, 54,
Nigeria, 13

uptake, effect of mycor
rhiza, 242
Tissue analysis, see also Leaf
‘analysis
as predictor of yield, 278
Trace elements, see Micro
nutrients
Tracer studies
calcium-45, 263, 596, 627
carbon 14, 466, 467, 558
deuterium, 561
nitrogen 15, 1/0,
259, 323, 328,
353, 394, 428,
431, 442, 479,
584,593, 620
phosphorus 32, 13, 31, 60,
71, 93, 122 126, 167,
178, 216, 227, 22§,
260, 347, 393, 395,
411, 418, 442, 457,
465, 535, 543, 544,
620, 627
potassium-42, 275, 329
rubidium 86, 232, 275,
536
sulfur 35, 257, 258, 259,
473, 627
2inc 65, 130, 295
Triammonium pyrophosphate
vs ammonium polyphos
phate, 199
Triple superphosphate, see
Superphosphate
24D
effect on phosphorus
metabolism, 486
toxicity
effect of nitrogen, 485,
618, phosphorus,486,
potassium, 487
Urea, see also Urea solutions,
54,192, 213,283,442
biuret content, 377
and chlorophyll synthesis,
538
compared with ammonia,
128, 200, 249, 430,
538, 568, 628, am
monwum nitrate, 128,
405, 430, 456, 538,
568, 580, 597, 628,
ammonwum sulfate, 87,
200, 326, 456, 462,
636, ammonium sulfate
nitrate, 87, 462, 538,
calcium ammonjium m
trate, 87, 462, calcium
nitrate, 636, oxamide,

257,
330,
429,
534,

580, ureaform, 491, 580
economics, Chile, 316
granular vs liquid, 397
loss, 87
placement, 283, 378
and protein synthesis, 338
and sol reaction, 216
sulfur coated, 230

Urea solutions
compared with granular,

397
concentration, 389
foliar application,

337, 389, 391
metabolism 1n leaf, 331,

337
with sitmaz.ne, 370

Ureaform
compared with ammonmum
nitrate, 580, MFUA,

491, oxamide, 580,

urea, 491, 580
residual effects, 645
urea formaldehyde

408

Weeds
competition for nutrients,
160
Zinc
availabihity, test for, 235
deficiency, 49, 51, 66, 109
induced by fertilizer,
and lime, 106
phosphorus and, 153,
154,264, 297

soil reaction and, 49

symptoms, 49
effect on Ca and Mg up

take, 154, germination,

115, N metabolism, 599,

N uptake, 276, 340,

476, plant metabolism,

505, 510, 511, 640, pro

temn synthesis, 515, 607,

smut resistance, 634
with fungicide, 515
interactions boron 105,

calctum 154, wron, 107,

154, 218, 289, 297,

298, himing, 109, 115,

magnesium, 154, man

ganese, 107, NP K, 340,

phosphorus, 31, 109,

116, 154, 196, 264,

270, 272, 276, 219,

285, 289, 297, 298,

339, 340, 476, potas

sium, 340, 445, sulfur,

207
macronutrient carrers,

201, 240, 241, 285
oil-coating, 219

331,

ratio,

ZINC SULFIDE

placement, 30, 172, 267,
508
folar application, 49
51,511
in plant, effect of crop
rotation, 619, genetic

variation, 158
plant population and, 106,
194

rate of application, 30,51,
107,201, 267, 509

removed by sugar beet,
332

residual effects, 30

response, Australia, 51,
Brazil, 308, 314, Bul
garia, 332, 339, 340,
India, 63, 65, 66, 72,
84, 85, Lebanon, 106,
Mexico, 139, New Zea
land, 107, Turkey, 115,
116 USSR, 482, 499,

511, 551, 586, 607,
612,640
seed treatment vs soil

application, 508, 509,
510
soil reaction and, 49, 200,
272,285
sources, 30, 157, 172, 196,
203, 240, 241, 267,
272,289, 294
time of application, 116
uptake, 31
effect of genotype,
158, 237, tempera
ture, 196, 295
Zinc ammonmum phosphate,

172, 281
Zinc chelates, see also,
ZnEDTA, compared

with Zn0Q, 272, 289,
ZnS0,4, 272, 289, 294
ZnEDTA, 172, 241, 267
compared with ZnO, 289,
ZnSO,, 289, 294,
ZnNTA, 294
Zinc metabohism, 130
ZnNTA, 294
Zinc oxide, 30, 219, 241
compared with chelated
zinc, 272, 289, ZnS,
203, ZnSO,, 203, 272,
289
Zinc sulfate, 29, 30, 72, 241,
267, 314, 339, 445
compared with chelated
zine, 272, 289, ZnO,
203, 272, 289,ZnS, 203
placement, 240
Zinc sulfide
compared with ZnSO,,
Zno, 203
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