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Introduction

The fourth issue of The ICAC Recorder contains two main articles. In the
first article attention is given to ginning technology and more specifically to
the role of drying of seed cotton before it enters the gin. The article empha-
sizes that a well-managed drying operation is crucial for efficient cleaning
and ginning as well as to assure optimal fiber quality. New research is sum-
marized and technology alternatives are discussed. A second article deals
with the increasing use of small tractors in the cotton farming systems in
Africa. The article draws upon the proceedings of a seminar on farm
mechanization held in 1988 in Montpellier, France, and emphasizes both
the technical and socioeconomic implications.

Further articles concern the present status of mite control in cotton and
some new research on the relationship between temperature, day-length,
and growth of cotton. The literature survey at the end of the journal is the
second part of the results of a search in the Agricola database of the Na-
tional Agriculture Library of the USA on cotton plant physiology. The first
part was published in the previous issue of The Recorder.




At the 48th Plenary Meeting of ICAC, a technical seminar was held on
“New Developments on Pest Control and its Impact on Yield and Fiber
Quality.” The proceedings of this seminar, containing the text of the nine
presentations, have just been published and are available from the Secre-
tariat on request. Next year’s seminar will be on “Cotton Production Re-
search from a Farming Systems Perspective with Special Emphasis on
Stickiness.” Suggestions for speakers are warmly welcomed.




Cotton Drying in the Gin: New
Technologies

Regulation of moisture content of seed cotton coming to the gin is a vital
part of the ginning operation. Both seed cleaning and the actual ginning
are much smoother processes when conducted at low moisture levels
from 6 to 7.5 percent. As seed cotton stored for ginning may have mois-
ture levels of anywhere from 11 to 18 percent, the drying operation must
reduce moisture levels by 5 to 10 percentage points.

The dark side of this operation is that, first, it costs money to do it and, sec-
ondly, it is detrimental to some fiber quality parameters which, true, are
presently hardly appreciated in the grading system but nevertheless re-
duce the spinning value of cotton. Thus, the art of drying consists of maxi-
mizing the benefits obtained from more efficient ginning operations, while
minimizing costs and quality reductions of the end-product.

In this article we will review some of the principles of the drying process,
the latest research on the relation between (excessive) drying and fiber




quality, and some of the newly proposed technologies to improve the dry-
ing process in the gin.

In the vast majority of gins drying is done by either one or two tower dry-
ers. This system, developed by engineers from the U.S. Department of Ag-
riculture in 1932, consists of a series of shelves along which a mixture of
hot air and seed cotton is conducted by air pressure. Typically, the dryer
has 24 shelves with a spacing from 8.5 to 10 inches. Apart from the tower
dryer the complete system includes a heater, air fans, a means of feeding
the seed cotton to the hot air stream (the mix-point), and a device to sepa-
rate the seed cotton from the hot air after drying (this is mostly accom-
plished int he seed cotton cleaner).

The seed cotton comes in at the top of the dryer where temperatures
range from 95° C to 150° C. The seed cotton will travel through the
shelves system on about 1.25 m® of air per kg. of seed cotton. The seed
cotton will be moved over a total distance of about 50 m. in 7 to 10 sec-
onds. At the exit point of the tower dryer the temperature will have dropped
to a range of 50° C to 75°C.




The degree of drying is dependent on the temperature and relative humid-
ity of the drying air, the volume and velocity of the drying air, the exposure
time, and the initial moisture content of the seed cotton. Of these parame-
ters the easiest to manipulate is the temperature. Exposure time can be ex-
tended by adding a second tower dryer, but this obviously does not lend it-
self for constant adjustment. The air flow rates are basically determined by
the operation rate of the gin, as the air flow feeds the seed cotton to the
gin-stands.

Early models of the tower system were equipped with steam coil heaters,
able to produce hot air up to 70°C. Because an increasing amount of cot-
ton in harvested and stored under fairly humid conditions in the USA and
other countries, higher power heaters were installed. Now most heaters
used have at least the potential of seriously over-heating the cotton fibers
and, thereby, causing irreversible damage. In the USA, it is recommended
that “in no case should the temperature in any portion of the drying system
exceed 177°C (350°F).” Apart from the reduction in some fiber quality
properties at lower temperatures, as will be discussed later, cotton fibers
will simply scorch at temperature beyond 230°C.




In this respect, it is of paramount importance to install an effective control
system on the dryers consisting of temperature sensors. The location of
the sensors is essential since temperature in the dryer drops as the cotton
iIs moved downwards. If the sensors are installed too low, cotton can be
overheated even when control panels indicate no excessive temperatures.

Research on the hot-air-based drying of cotton has indicated that most dry-
ing is accomplished in the initial seconds of the process and that, with
time, the rate of drying decreases rapidly. One study shows that, inde-
pendently from initial moisture levels, about 60 percent of the drop in mois-

ture levels (to an end level of 4%) is accomplished in the first 5 seconds of
exposure time. After 10 seconds about 90 percent of the drop in moisture
levels was realized (Hughs, 1988). In another study reported by
Mangialardi, the combined effect of exposure time and temperature was
studied using a multipath tower system. The study showed that raising the
temperature from 250°F to 350°F resulted in an additional moisture de-
crease of 1.3 percent at a 12 second exposure time with an initial seed cot-
ton moisture content of 15 percent (Mangialardi, 1988).

The detrimental effects of overheating on fiber quality have long been es-




tablished and have been well documented. Especially, the substantial in-
crease in short fibers in the gin stand, due to fiber breakage of excessively
dry cotton, is well established. More recent research has focussed on the
relation between heating and fiber strength, color and dyeability. Also the
influence on micronaire in this process has been investigated.

In a series of laboratory studies conducted at the USDA-ARS Cotton Qual-
ity Research Station in Clemson, ginner cotton was oven-heated at tem-
perature levels ranging from 120°C to 190°C, at exposure times up to 60
seconds. Subsequently these samples were tested for various fiber quality
properties. It could be shown that fiber strength, as measured by both the
stelometer and the HVI-equipment, decreased by about 0.5 gram/tex both
with increasing temperatures and increasing exposure time. It was also
shown that this effect largely occurred in the first 15 seconds of exposure.
Further tests on color differences revealed no significant changes in yel-
lowness associated with heating. As expected, fiber length measurements
indicated an increase in short fibers. Over the temperature and exposure
time ranges studied, this amounted to an increase of 1 percentage point.
Again it appeared that the damage was done during the first 15 seconds of
drying.




Additional tests were conducted to investigate possible changes in the
chemical properties of fibers after heating. A sinking test was conducted to
reveal changes in the surface properties of the fibers. Compacted tufts of
cotton were released in an alcohol-water solution and the sinking time was
recorded. It was shown that sinking time decreased according to tempera-
tures and exposure time, indicating decreased surface tension. It is not
clear how this would affect the spinnability of the fibers.

In another series of tests conducted in the same laboratory, the effect of
micronaire values in the heat induced changes in cotton fiber was studied.
It appeared that lower micronaire cottons (supposedly of equal maturity)
were more susceptible to strength reductions and to changes in the chemi-
cal properties of the fibers. In this study, exposure times of up to 20 min-
utes were tested to be able to observe the extremes of heat damage on fi-
bers. All above mentioned types of damage were more than proportionally
affected by these long exposure times. Also significant color changes were
recorded at these levels.

The tower drying system has recently been criticized as being largely non-
functional, and various private companies claim that the drying that sup-




posedly takes place in the tower dryer actually occurs already at the mix
point just before the seed cotton enters the dryer. Some additional drying
then takes place in the cleaner as the cotton is separated from the hot air.
If this is the case, tower dryers are virtually useless and might be removed.
In fact, this is exactly what one big cotton producer (J.G. Boswell Co. in
California) claims to have done without loss of drying efficiency. The air
fans in the system can then be slowed down, resulting in energy conserva-
tion.

Various alternatives are proposed and are presently being tested. One pro-

posal aims at transferring the drying process to the suction system used to
pick up the cotton from the modules. Another system proposed is the in-
stallation of a high velocity blow box under the automatic feed control. The
high velocity hot air meets the cotton in a crossflow and, apart from drying
the cotton, separates it into single locks, which facilitates its further proc-
essing.

Yet another system uses the principle that most of the drying takes place
when the seed cotton is accelerated in the hot air. The Fountain Dryer, as
described by Samuel Jackson of Lubbock, Texas, uses a crossflow sys-




tem as well by simply blowing the cotton up in a container before it is fed
to the seed cleaner. Another advantage of this system is the low seed tem-
perature which is maintained during drying. This would better maintain the
feed value of the seeds. Using this towerless system it has been possible
to remove the push fans in the system and rely solely on the pull fans. This
results in a cleaner gin (since there are no air leaks of the system) and en-
ergy saving can be obtained as well.

At the USDA-ARS ginning laboratory in New Mexico, several crossflow
and counterflow drying systems are under study. The crossflow system un-
der investigation completely breaks with the system of suction unloading of
the modules combined with a pneumatic conveyor system to the lint clean-
ers. Instead, a simple belt conveyor system equipped with a hot air drying
system is proposed. In this system, cotton lots of up to 18 inches deep
could be adequately dried in 60 second heat exposure times. These expo-
sure times could be obtained without being a constraint on the total opera-
tion speed of the gin. Important energy saving is imminent as a 25 hp belt
conveyor replaces a 200-hp suction system, and hot air pressure could be
reduced by 50 percent.




The counterflow system under study is part of a compact system which
places seed cotton cleaning, conveying and drying in one operational unit.
The seed cotton is moved forward over a series of spiked cylinders against
a flow of hot air. Subsequently, the cotton is moved into a stick machine
and back out again to the cylinder system for further drying and cleaning.
Heat exposure time in this test module was 14 seconds and the speed of
seed cotton over the cylinders close to 1,200 feet per minute. Potential ad-
vantages are compactness of the system, an important cut in horsepower
requirements and associated energy costs, and facility of production as all
parts are already used in the gin. New test data for this system are ex-

pected shortly.

In summary, it is evident that seed cotton drying remains a delicate matter
in every ginning operation. Poor control systems or over-zealous ginning
for grade can result in serious fiber damage. With the anticipated move to
HVI-systems, the economic incentives to preserve quality will be rein-
forced. The presently used tower drying system is under attack as it ap-
pears that very little drying actually occurs in the system. New technolo-
gies are emerging and are being tested both in laboratories and on a com-
mercial scale.
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Introduction of Small Tractors
In West Africa

Production technology in French-speaking West-Africa has changed rap-
idly over the last 20 years. Before 1965 almost all labor was done manu-
ally, from soil preparation to harvesting and even transport. After 1965 the
steady introduction of animal traction technology has changed this system
into a more mechanized type of agriculture, especially for soil preparation
and transport of harvest. In principle, animal traction technology is well
suited for weeding as well, but this practice is not as widely used as me-
chanical ploughing. In 1986 the percentages of soil preparation by animal
traction in the cotton areas of the major producing countries were as fol-
lows: Burkina Faso 34%, Cote d’'lvoire 28%, Cameroon 70%, and Mali
90%.

From the mid-seventies onwards attempts have been made to introduce,
in a planned fashion, small tractors suited to the small scale enterprises
typical of the area. The objectives envisaged by these efforts are to im-
prove productivity and production of both cotton and food crops, without




disrupting the economic and social structure of agricultural production in
these regions.

In all four of the above mentioned countries the cotton development com-
panies have been involved in promoting and guiding the introduction of
these tractors as part of their general responsibility to support the eco-
nomic development of their areas of operation. This has not been a simple
task as it involves a whole range of activities like selection of farmers, fi-
nancing, insurance, maintenance, extension and, in some cases, adaptive
research.

In this article we will review a few papers on these investment programs
presented at a seminar held in Montpellier in September 1988 on the gen-
eral theme, “Economics of Mechanization in Tropical Regions.”

The idea to test small tractors which could be individually owned and oper-
ated by the small cotton farmers in the Savanna regions in West-Africa
came from the limited success of the efforts to introduce regular (75-100
hp) tractors on a cooperative basis, accompanied by restructuring of the
land to obtain economic size plots. Some success with these tractors has




been obtained in the lowland rice areas where farmers usually contract
with private tractor owners to plow the land. However, in the upland cotton
areas such an arrangement never gained root, and the initiative had to be
abandoned.

The small tractor which came into the picture after these initial experiences
was the 30 hp four-wheeler “Bouyer” manufactured in France. In 1985, the
Compagnie Francaise pour le Developpement des Fibres Textiles (CFDT)
obtained the licence to manufacture this machine. Officially renamed into
“TE 80" but still widely referred to as “Bouyer,” the machine was improved

significantly over the years, partly by replacing the original engine by a bet-
ter performing MWM motor.

Presently, the tractor is delivered with certain standard tools such as
plough, seeder and trailer but also with such features as a grain dehusker
and grain mill, specially conceived for an African environment. Total cost
price of the tractor is about $9,000 (FCFA 2,900,000). The introduction of
these machines started in the early 1970s, mainly in Cote d’lvoire and
gained momentum after 1977 when more machines were introduced in
Burkina Faso, Cameroon and Mali. Most of the tractors were financed by




loans from the cotton development corporations and by the French Central
Bank for Development Cooperation (CCCE). Initially, the farmer-recipients
were subsidized, mostly by offering services free of charge, but in later
stages these subsidies have been substantially reduced.

It is estimated that in 1988 a total of about 1100 small tractors were operat-
ing in four countries: Burkina Faso (280), Cote d’'lvoire (420), Cameroon
(300) and Mali (130). It should be noted that the areas cultivated by these
machines still constitute only a very small fraction of the total crop area in
these regions. In Cameroon, as opposed to the other three countries, the

equipment remains under ownership of the Cotton Development Corpora-
tion and is rented to associations of farmers.

Farmers applying for a tractor loan had to meet certain strict criteria. De-
pending on the country, a minimum farm size of 20-30 ha. and additionally,
the availability of a workforce of 10 to 15 people was required. The reason
for this last requirement is that a sufficient workforce had to be maintained
to be able to harvest the crop -- a strictly manual operation -- in a timely
fashion. These selection criteria meant that most participants were re-
cruited out of a class of family farms where different generations of the




family live together in a rather complex social structure involving both indi-
vidual farming and collective farming. In fact, this type of farm structure
was the most common form in most countries some 10 to 20 years ago
but, since the introduction of animal traction and the massive migration to
the cities, many of those have been broken up into several unlinked units.

In a contribution to the seminar concerning Burkina Faso, Pescay remarks
that the acquisition of a tractor has meant that these farms in fact were
able to survive in their present form, and that the younger generation was
prevented from forming its own farm units or migrating to the city. How-
ever, he continues, it also means that the farmers recruited come from a
relatively small base and that, if the program is to be expanded, the criteria
for selection have to be modified.

From the presented studies on the newly equipped farms it appears that
the beneficiaries of the equipment continue to use animal traction and man-
ual labor for certain types of work, among others, seeding. In fact, the trac-
tor is basically used for two operations: ploughing and transport of harvest.
In Mali, for example, an average of 44 percent of the operating time was
devoted to ploughing and 15 percent to transport. Here the total operating




time included dehusking and grinding of grain which accounted for another
25 percent.

The reason behind this phenomenon appear to be largely of economic na-
ture. Timely ploughing is considered the crucial operation in rainfed farm-
ing in the Savanna region. Every rainshower is important in this risky cli-
mate, and early crop establishment will assure that no water is wasted. All
means available are employed to plough early, including tractors and ani-
mal traction. However, since most animals are weakened after the dry sea-
son, their performance is not yet optimal at that stage.

For subsequent operations, such as seeding, weeding and ridging, farm-
ers have several options. Seeding has to be done immediately after
ploughing and is preferably by hand using a rope with knots indicating the
spacing of plant hole. Apart from a better precision, hand sowing with a
group of ten people directly behind the tractor can be accomplished in as
much time as ploughing itself, so there is not real need to do it faster. The
tractor itself is frequently used for contract work at other farms as soon as
the owner is ready with his own plots. These revenues are of great impor-
tance to the owner as, in the case of payment in cash, they come early in




the season when the farmer is usually short of cash or, in the case of the
frequently occurring exchange against harvest labor, they assure him of a
sufficient work force at harvesting.

At the time of weeding and ridging the farmers are generally less pressed
by time and will opt to do it wither manually or using animal traction. Here,
the variable costs are a matter of consideration as every hectare will take
about 4 liters of diesel oil. Since family labor is readily available on the
farm, there is not much incentive to use the tractors. Ridging is a some-
what more heavy job, and many farmers will use animal traction to accom-
plish this task.

From an agronomic point of view, the use of tractors has not led to signifi-
cant increases in yields. Both in Mali and Burkina Faso yield comparisons
between motorized farms and farms using animal traction reveal very little
yield differences for the main crops: cotton, maize and sorghum. However,
most farmers are better off than before because of area extensions rang-
ing from 5 to 20 hectares. In Cote d’lvoire this has resulted in that a fair
number of farms are now able to commercialize their food crops instead of
using it all for their own consumption.




The expansion of cultivated area has led to some concerns about soil ero-
sion, as natural vegetation serving as water runoff barriers is eliminated.
Corrective measures are now under research and are presently being im-
plemented in most regions. In an African context the rapid area expansion
has also importance as a way to secure the rights for cultivation of the
land. Most land is considered to belong to the village and despite the fact
that the right for cultivation of all the arable land is assigned to different
families in a village, this right can easily be lost if the land remains unculti-
vated for too long a period.

The area expansion has been pushed to the limits of the work capacity of
the family especially at harvest time. It has been observed that more chil-
dren, women, and elderly now participate in the collective farmwork and
more frequent use is made of traditional work parties.

From an economic perspective the results of the investment program are
still uncertain as they seem to vary from year to year, according to climatic
conditions, and the price and general farm policy relevant to the program.
The tractors are probably the most expensive investment these farmers
will ever make and, if it were not for the guaranteed support of the cotton




development corporations, most farmers might never consider it. Debt re-
payment is often close to 50 percent of the total income after the invest-
ment. Also, in a farming system operating so close to the absolute poverty
line, farmers attribute a very high value to any cash expenses for farm in-
puts. Whenever there is an alternative to making these expenses, like us-
ing family labor, they will strongly consider it. In an overall evaluation, one
should also consider the direct and hidden costs made by the cotton devel-
opment corporations to implement and conduct the programs. Scarce hu-
man and capital resources are devoted to this effort. At the same time,
however, it could be argued that the on-the-job training of young engineers

in farm machinery and farm management is a very valuable and probably
unique opportunity for human capital development in the region.

In conclusion one may note that after the first phases of the developing aid-
sponsored investment programs in small tractors, it is clear that this tech-
nology, after a series of adaptations, has reached a certain maturity. Also,
the supporting structures have gained an impressive level of expertise,
which gives reason to anticipate that one day these structures could be

run more independently from the cotton development corporations. The
main remaining questions concern the financial viability from the perspec-




tive of the farmer. Especially since it appears that a second wave of invest-
ment will necessarily concern smaller farms having smaller labor forces,
this issue will have to be studied in detail. Ideally, as most observers ar-
gue, ways and incentives should be found to raise the productivity per unit
of land. This, without doubt, would also include measures to reduce the
danger of soil erosion and assure the sustainability of the farming systems.
However, it is by no means clear if the technical basis for such a develop-
ment exists, and what is needed to adjust the economic environment of
the farmers to stimulate such a development.
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Mite Infestation and Control

Spider mites have become one of the major cotton pests over the last dec-
ade. In a recent survey by the ICAC Secretariat it appeared that out of 27
countries, 15 pests (early season or late season). Among them are a few
of the major cotton producing countries such as Brazil, Australia, USA, and
Pakistan. There are several species of mites which are of particular impor-
tance. They are the Carmine spider mite (Tetranichus cinnabarinus), the
Strawberry spider mite (Tetranichus turkestani), and the Two Spotted spi-
der mite (Tetranichus urticae).

Injury from the spider mites is confined to the leaves, as yellow and red
spots appear on the surface followed by leaf abscission. Reduced leaf sur-
face will result in lower photosynthesis and, consequently, lower yields.
Spider mites are especially a serious pest in hot arid growing regions such
as California, Australia and Egypt. In most growing areas the mites have
many alternative hosts at their disposal, including commercial crops such
as alfalfa, wheat and sunflower, and a wide range of weed species as well.
It has been documented that initial mite infestations are frequently caused




by migrating populations from neighboring plots occupied by these alterna-
tive hosts. In hot weather a full generation cycle can be completed only
five days. This is faster than the life-cycles of most predators, and results
in economically damaging populations.

Occurrence of heavy spider mite infestation has often been associated
with the adverse effect of early season insect control measures. Most non-
specific active ingredients used for this purpose will reduce populations of
predators such as flower thrips, bigeyed bugs, and pirate bugs. Major out-
breaks were first observed after the use of organochlorides for control of

other pests. In cotton, the role of thrip control with either organophos-
phates or synthetic pyrethroids has especially received attention in re-
search. Thomas F. Leigh, an entomologist at the University of California,
states that a single individual of the Frankliniella occidentalis species is
able to eliminate as much as 16 mite eggs or even more.

In an experiment conducted by CSIRO Cotton Research Unit in Australia,
the effect of early season insect control on mite infestations was studied.
In a report published in the August-October issue of the Australian Cotton-
grower, the results indicate that in three out of the four test locations the




early use of the pyrethroid deltamethrin led to significantly higher infesta-
tions of mite compared to the check-plots beyond a period of seven to ten
weeks after application (17.7 gm/ai/ha at 700 ml/ha). Also the early season
application of the substances dimethoate and acephate had a tendency to
lead to increased mite infestations, although the patterns here were less
convergent. Consequently, the authors, Wilson and Leigh, recommend
that Australian farmers not treat for thrips unless infestation reaches eco-
nomic thresholds.

The role of early season pyrethroid sprayings in accelerated levels of spi-

der mite infestations was confirmed in an experiment by Langston and
Schuster at Texas A&M University. In this experiment, using artificial infes-
tation, a series of insecticides belonging to all major chemical groups were
sprayed early in the season. Although the two pyrethroids used initially led
to reduced populations, two weeks later there was significantly higher dam-
age compared to the check-plot.

Spider mite resistant and tolerant varieties have been bred with some de-
gree of success. In Australia, the variety Siokra (okra-leaf), is rated a toler-
ant variety.




When treatment becomes necessary there are a few selective miticides on
the market which should be used in preference over the broad-spectrum in-
secticides from a perspective of resistance development. It has also been
observed in laboratory tests that the broad-spectrum insecticides methyl
parathion and dimethoate seem to stimulate mite egg production.

Attention should be given to spraying technology as well, because the se-
lective insecticides act on contact rather than being systemic. As most
mites are located on the underside of the leaves, ground application sys-
tems are to be preferred. If sprayed by air, the plane should deliver the
pesticides as close to the crop as possible.

The most frequently used selective miticides are Dicofol and Propargite.
Sulfur dust is used in California, especially for control of Strawberry mites,
but does not seem to provide adequate control for other species. In a five
location field test conducted in Australia, Dicofol and Propargite were
tested along with Profenofos, an organophosphate, for their control effi-
ciency. One application early in the season was used. Dicofol was
sprayed at 960 gm/ai/ha in 2.5 liters/ha; and Profenofos at 750 gm/ai/ha in
1.5 liters. In all locations but one, groundspray equipment was used well-di-




rected to the underside of the leaves. Compared to the check-plots it ap-
peared that both Dicofol and Profenofos gave acceptable (50%) levels of
control for a limited time, ranging from two to three weeks. In the case of
Propargite, it outperformed the other products by providing a somewhat
longer period of control ranging from three to four weeks.

The researchers observed that generally shorter periods of control were
achieved where mite infestations were already high at the time of spraying.
This result leads to the recommendation for more research to establish the
correct economic threshold levels based on insect growth models com-

bined with plant development data. Presently the economic thresholds are
based on the number of infested leaves. Counting of individuals has so far
been an excessively time-consuming exercise. It would be beneficial if the
presently used plant washing technique combined with binocular micro-
scope for research studies could be transformed into a workable field
scouting method.

Most commercial consultants in California recommend to take action at 50
percent infested leaves. Actual economic injury levels are now estimated
to be at 80 percent leaf damage. Research has established that the popu-




lation density causing economic damage depends as well on the species.
It appears that T. Turkestani reaches its damage level at much lower densi-
ties than T. urticae and T. pacificus.
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New Insights Regarding the Effects
of Low Temperatures and
Day-Length on Growth

The role of temperature on cotton growth and development has been a
subject of research since at least the beginning of this century. Initially,
most research was devoted to study the impact of high temperatures. In
his book, The Cotton Plant in Egypt, published in 1919, Balls (quoted in
Gipson, J.R., 1986) claims that cotton grows best at temperatures around
32°C, while prolonged temperatures above 35°C are considered harmful.
Later, as the cotton belt was extended north and southwards into regions
with a milder climate, attention has been shifted to the impact of low tem-
peratures.

Over time, comprehensive studies have been completed covering the influ-
ence of varying temperatures on all phases of cotton plant development.
Especially in the vast body of research aiming at improving the earliness of
cotton varieties, this aspect has been the center of attention. Since the
1950s, an increasing number of studies point at the interrelationship be-




tween day-length and temperatures, as both influence the energy balance
of the plant in an interdependent way. It has been shown that studying any
one factor in isolation can lead to serious flaws. It has also become evi-
dent that the final result of changes in the energy balance of the plant is
highly variety-dependent. There seem to be certain energy thresholds
which, combined with some conditional factors, apparently regulate growth
and development of the plant. These thresholds differ from one variety to
the other.

In a recently published article, Tondeur, Vershraege and Demol make an
interesting contribution to this line of research. Using controlled-climate

chambers in a greenhouse, they subjected cotton to two different tempera-
ture regimes, 24-16°C and 24-12°C, and three different day-length re-
gimes, 16-8 h, 14-10 h and 12-12 h. They used the G. Hirsutum variety B
49 grown in 6-liter plastic bags. Their observations contain key indicators
of vegetative growth, reproductive growth, and fiber production and quality.

Growth curves and final plant height indicate that the 4°C lower night tem-
perature in the 24-12°C regime enhances total vegetative growth of the
plant when the day-length is at least 14 hours. This is explained by the




longer period of vegetative growth, which is extended by some 20 days.
Important, however, is that the effect is reversed for the day-length regime
12-12 h. Despite a growing-cycle of about 40 additional days as compared
to the 24-16°C temperature regime, the plants under the 24-12°C tempera-
ture regime obtained a final height of 28 percent less than those under the
24-16°C regime. Apparently, the total energy intake per day is too low to
benefit from the extension of the growing period. The same tendencies ap-
pear if the total dry weight of the plant is taken as an indicator of plant
growth.

Concerning the earliness of the variety under these conditions, the re-
searchers found that it was essentially determined by night temperature.
However, increases in day-length did compensate somewhat for loss in
earliness of the plants grown at low night temperatures, with the plants
grown under 24-12°C at 16-8 h having exactly the same period to first
flower (89 days). Interestingly, the total number of flowers produced seems
to follow the same tendencies found for total vegetative growth. That is, for
the day-length regimes 14-10 h and 16-8 h the total number of flowers pro-
duced at lower night temperatures is much higher. This is due to both the
length of the flowering period (10 to 15 days longer) and the rate of flower




production per day (average of 4.4 at 24-12°C against 3.3 at 24-16°C). At
the day-length regime of 12-12 the researchers found again a reversal of
this phenomenon, as in that case the number of flowers produced at
higher night temperatures was somewhat higher.

Growth curves also indicated that the total duration of the plant’s life-cycle
varies according to the climatic regime. These physiologically determined
cycles follow exactly the same pattern as described for the vegetative
growth period.

The shedding rates were influenced in a consistent way by day-length, de-

creasing from 60 to 48 percent at the lower night-temperatures and from
52 to 42 percent at the higher night temperatures.

The observed tendencies in total flower production and shedding rates re-
sult in a very marked effect in total seed cotton production per plant. It ap-
pears that at the lower night temperatures seed cotton production was
higher compared to the higher night temperatures, with the exception of
the plants grown under the 12-12 hour regime. The authors claim that this
effect so far has not been described in literature, probably because most




research would study the effect of lower late-season temperatures as op-
posed to general lower temperatures. In this way, the beneficial effect of
the lower temperatures on vegetative development might have been ig-
nored.

A comparison of the harvest index (weight of seed cotton relative to total
plant weight) obtained under the various climatic regimes reveals that at
equal day-length regimes the index at lower night-temperatures. This
leads to the authors to conclude that the lower night-temperatures are hav-
ing a more favorable impact on the reproductive phase of growth than on

the vegetative phase, and that the total production effect cannot be ex-
plained only by the differences in vegetative growth.

Also the differences in accumulated day-degrees could not totally explain
the observed tendencies in production. Accumulated day-degrees were
higher at the lower night-temperatures (because of the increase in the
length of the growing period), but this also holds for the 12-12 day-length
regime where, it was observed, total production was higher at the higher
night-temperatures.




In terms of lint quality it was observed that total fuzz production was signifi-
cantly increased at lower night-temperatures. Fiber length was found to be
higher at the lower night-temperatures, again with the exception of the 12-
12 h day-length regime. Differences did not exceed 2 mm. Other fiber char-
acteristics, such as strength and maturity, varied very little at the different
climatic regimes. Also, no consistent tendencies were found in the ginning
ratios.

Sources:

Todeur, R., Verschraege L., Demol J., “Contribution a I'etude de I'influence

de divers facteurs climatiques sur la production et la qualité des fibres
chez Gossypium hirsutum L.,” Cotton et Fibres Tropicales, Vol. 44, no. 1,
1989.

Gipson, J.R., “Temperature Effects on Growth, Development, and Fiber
Properties,” Cotton Physiology, editors: Mauney J.R. and Stewart J. Mcd.,
1986.




Short Notes

Plant Genetic Systems N.V. of Belgium, in a press release issued on
October 25, claims to have made a significant step forward to the eco-
nomic production of hybrids of various dicotyledons. In collaboration with
Prof. Robert Goldberg of the University of California, they have isolated a
gene that will prevent a plant from self-pollinating. The expression of this
gene is regulated in the genetically engineered plants by a promoter,
which assures that the gene is only expressed during a few days when
the plant develops its pollen. After this period the gene is inactive, and
normal development of the plant continues. The result will be male sterile
plants, which then could be cross-pollinated with fertile plants. To speed
up seed production, the researchers have inserted a herbicide resistant
gene close to the pollination-inhibitor gene which opens the use of a
herbicide to kill off 50 percent of the F1 generation, which does not include
the pollination-inhibitor. Initial experiments with this technology concerned
rape seed. A spokesman for the company announced that other potential
crops for this technology include alfalfa, cotton and corn. Delta & Pine
Land Co. of Stoneville, MS, has expressed an interest to use this technol-



ogy under a licence. Although it is clear that this technology will cut the
costs of producing the hybrid seeds, it does not yet solve the economic
problem of cross-pollination.

In a legal battle over the use of the brand name Sea Island Cotton, the
Caribbean Sea Island Cotton Co. has taken Threadtex Co. of New York
to court. The dispute follows an advertising campaign in which Threadtex
claims that its shirts are made from Sea Island cotton. The shirts, with a
retail price of $50 to $75, are accompanied by a mini-booklet containing
some historic facts about this type of cotton. The lawsuit claims that the
shirts are made of Egyptian cottons and that the true Sea Island Cotton is

presently grown only in a few islands in the Caribbean, most importantly
in Barbados. Interestingly, in the USA’s retail market it appears that an
increasing emphasis is placed on the type of cottons used in apparel. Apart
from the long term promotion of U.S. cottons in this market, sponsored by
the U.S. cotton industry, also the indication of “Pima” cotton is used more
frequently now.

A new book on Integrated Pest Management Systems and Cotton Pro-
duction has been published by John Wiley & Sons (ISBN 0-471-81782-1).




The editors are Raymond E. Frisbee, Kamal M. El Zik (both from Texas
A&M University) and Ted Wilson (University of California). Frisbee has
made an earlier contribution to the subject by editing the FAO Guidelines
for Integrated Control of Cotton Pests, published in 1983. The 440 page
book contains 14 contributions of major U.S. scientists in this field. The
book has an entomological orientation, with strong chapters on the devel-
opment of pest models, quantitative sampling principles and biological
control of pest populations. Additional chapters handle plant diseases,
nematodes and weeds.

In an article for the Australian Cottongrower, Tony Wells and Steve
Marsden announced that the CSIRO’s Cotton Management Systems
Group will test a new software package to improve irrigation scheduling
in the 1989/90 crop season. The program, named Hydrologic, will advise
its user on optimal irrigation scheduling. The program is designed accord-
ing to state-of-the-art principles of interactiveness and user-friendliness.
It uses standard meteorological data for estimating current water balanc-
ing, and optional data types for predicting the water balances in the
remainder of the season. This can be either past weather patterns during
the same period of time, or future weather patterns based on long range




wether forecasts. The program should be fed with some physical and
agronomic data for each field to be irrigated. For example, for each field
the program needs to have field-capacity and wilting points. Other data
which can increase the accuracy of the program include fruit counts, leaf
cover estimates, neutron-probe data and other soil-water parameters. A
big advantage of the program is that it lends itself to numerous “what-if”
exercises which will help the user in evaluating different strategies.

In its efforts to “demystify” strength measurements on HVI machines, the
International Center for Textile Research and Development in Lubbock,
Texas, has done some experiments to determine the influence of moisture
content in this process. As we know, cotton fibers are hygroscopic and,
although conditioned before testing, will pick up moisture very rapidly and
this will increase fiber strength. A USDA calibration cotton with known
strength was, therefore, tested at various time intervals after drying. It
appeared that if tested immediately after drying the strength reading was
16.8 g/tex at a moisture level of 4.1 percent. Redryed and retested but
now with an interval of 15 minutes, the strength reading was 19.8 g/tex at
4.5 percent humidity. Repeating the same procedure but now with inter-
vals from 1, 2, 3 and 4 hours, the corresponding readings were 23.0, 27.5,




26.5 and 26.2 at humidity levels of 4.5, 4.4, 4.6, and 4.6 respectively. This
only confirms the need for a strict application of all the recommended
procedures for cotton testing. In another experiment, two bales of cotton
were completely divided into 1/4 pound samples. All samples were tested
at a uniform moisture content but still revealed ranges of strength meas-
urements of 17 to 32 g/tex in one bale, and 20-33 g/tex in the other!

The Cotlook A Index, an average of the lowest 5 out of 11 comparable
quotes for cotton delivered at port in Northern Europe, averaged 82 US
cents per pound during the first quarter of the present crop season. The
ICAC Secretariat’s estimation of world cotton production this season is
80.2 million bales (of 480 Ibs.), and consumption is forecast at a record
86.1 million bales. Consequently, stocks will decrease from 32.2 million
to 26.5 million bales at the start of next season. The A index has already
been as high as 85 US cents but uncertainty about the amount of cotton
to be imported by China (Mainland) and some forecast adjustments for
the Soviet, Indian and Pakistani crop have softened world market prices
somewhat. It is further anticipated that in response to the high prices
during this season, the 1990/91 crop will grow to a record level of 88.5
million bales. In the absence of a major recession, world cotton consump-




tion is expected to continue to grow to 87.2 million bales in 1990/91.
(Source: COTTON: Review of the World Situation, November-December
1989)




A DIALOG SEARCH FROM THE AGRICOLA
DATABASE ON COTTON PHYSIOLOGY

New findings in cotton physiology over the past ten years have signifi-
cantly altered the way the crop is grown today. The application of growth
regulators and defoliants is only one example of this. In this literature
search, references of articles on cotton physiology published during the
last two years are included. The search was carried out exclusively on the
Agricola database of the National Agricultural Library of the USA. This is
the second part of the results of the search. The first part was published in
the September issue of The Recorder.
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Language: English




88086436 88040378 Holding Library: AGL

Influence of monooxygenase inhibitors on the mtabolism of the herbicides chlortoluron
and metolachlor in cell suspension cultures

Cole, D.J.; Owen. W.J.

Plant science. 1987. V. 50 (1) P. 13-20.

Limerick. Ireland : Elsevier Scientific Publishers Ireland.
ISSN: 0168-9452 CODEN: PLSCE4

DNAL CALL NO: QK1.P5

Language: English

88086164 88040105 Holding Library: AGL
Nitrobenzene oxidation and cleavage with sodium in liquid ammonia of the lignins of cot -

ton plants of the variety AN Bayaut-2

Mukhamedova. S.; Smirnova, L.S.; Abduazimov, Kh.A.

Chemistry of natural compounds. July 1988. v. 24 (1) p. 128-129.

New York. N.Y. : Consultants Bureau. ISSN: 0009-3130 CODEN: CHNCAS
DNAL CALL NO: QD241.K453

Language: English; Russian

88086138 88040079 Holding Library: AGL
Changes in lipids and pigments of cotton seeds during their processing

Gusakova, S.D.; Asilbekova, D.T.; Nazorova, I.P.; Khomova, T.V.; Tyshchenko, A.A.;
Glushenkova, A.l.




Chemistry of natural compounds. July 1988. v. 24 (1) p. 35-42.

New York, N.Y. : Consultants Bureau. ISSN: 0009-3130 CODEN: CHNCAS8
DNAL CALL NO: QD241.K453

Language:English; Russian

88086137 88040078 Holding Library: AGL

Use of the Vaskovsky-Sventashev reagent for complex detection of phospholipids and
in their preparative separation by the TLC methods

Isamukhamedov, A.Sh.; Gazizov, F.Yu.

Chemistry of natural compounds. July 1988. v. 24 (1) p. 33-34.

New York. N.Y. : Consultants Bureau. ISSN: 0009-3130 CODEN: CHNCAS8

DNAL CALL NO: QD241.K453

Language: English; Russian

88084903 88038633 Holding Library: AGL

Initiation and characterization of a cotton (Gossypium hirsutum L.) photoautotrophic cell
suspension culture

Blair, L.C.; Chastain, C.J.; Widholm, J.M.

Plant cell reports. 1988. v. 7 (4) p. 266-269.

Berlin, W. Ger. : Springer International. ISSN: 0721-7714 CODEN: PCRPD8
DNAL CALL NO: QK725.P54

Language: English




88084901 8808631 Holding Library: AGL

Exogenous homone applications at pollination for in vitro and in vivo production of cot -
ton interspecific hybrids

Altman. D.W.;

Plant cell reports. 1988. v. 7 (4) p. 257-261.

Berlin, W. Ger. : Springer International. ISSN: 0721-7714 CODEN: PCRPD8
DNAL CALL NO: QK725.P54

Language: English

88084756 88038486 Holding Library: AGL

Genetic control of esterase, superoxide dismutase, and 8-phosphogluconate dehydro -
genase in cotton (Gossypium hirsutum)

Sharopova, N.R.; Abzalov, M.F.; Fatkhullaeva, G.N.; Pomertsev, A.A.; Sozinov, A.A.

Doklady ; biological sciences - Akademiia nauk SSSR. Mar 1988. v. 296 (1/6) P. 525-
527. ill.

New York, N.Y. : Consultants Bureau. ISSN: 0012-4966
CODEN: DKBSAS

DNAL CALL NO: 511 P444AEB

Language: English; Russian

88083866 88037329 Holding Library: AGL
Isoosmotic regulation of cotton and peanut at saline concentrations of K and Na
Lauter, D.J.; Meiri. A.; Shuali. M.




Plant physiology. Aug 1988. v. 87 (4) p. 911-916.
Rockville, Md. : American Society of Plant Physiologists.
ISSN: 0032-0889 CODEN: PLPHA

DNAL CALL NO: 450 P692

Language: English

88083384 88036845 Holding Library: AGL

Dynamics and Impact of cotton fruit abscission and survival
Stewart, S.D.; Sterling, W.L.

Environmental entomology. Aug 1988. v. 17 (4) p. 629-635.
College Park, Md. : Entomological Society of America. ISSN:
0046-225X CODEN: EVETEX

DNAL CALL NO: QL461.E532

Language: English

88082818 88032620 Holding Library: AGL

Volatile monoterpenes collected from the air surrounding flower buds of seven cotton
genotypes

Chang, J.F.; Benedict, J.H.; Payne. T.L.; Camp, B.J.

Crop science. July/Aug 1988. v. 28 (4) p. 685-688.

Madison,Wis. : Crop Science Society of America. ISSN:

0011-183X CODEN: CRPSAY

DNAL CALL NO: 64.8 C883




Language:English

88077593 88032908 Holding Library: AGL

Decrease in reactivity and changes in physicochemical parameters of cellulose during
enzymatic hydrolysis

Sinitsyn, A.P.; Mit'’kevich. O.V.; Klesov, A.A.

Soviet biotechnology. 1987. (5) p. 80-87.

New York, N.Y. : Allerton Press. ISSN: 0890-734X

DNAL CALL NO: TP248.13.568

Language: English

88076993 88032205 Holding Library: AGL

Calibrated heat pulse method for determining water uptake in cotton

Cohen. Y.; Fuchs. M.; Falkenflug, V.; Moreshet, S.

Agronomy journal. May/June 1988. v. 80 (3) p. 398-402.

Madison. Wis. : American Society of Agronomy. ISSN: 0002-1962 CODEN: AGJOAT
DNAL CALL NO: 4 AM34P

Language: English

88076794 88032006 Holding Library: AGL

Trace level analysis of iridole-3-acetic acid from light-grown, highly pigmented leaf tissue
Rivers, V.G.; Morgan, P.W.; Stipanovic, R.D.

Journal of chromatography. May 16, 1986. v. 358 (1) p. 243-252.




Amsterdam : Elsevier Science Publishers. ISSN: 0021-9673 CODEN: JOCRAM
DNAL CALL NO: 475 J824
Language: English

88076301 88031513 Holding Library: AGL
CWSI and stomatal resistance of cotton and soybeans
Keener, M.E.; Gardner, B.

Irrigation systems for the 21st century: proceedings of a conference: Portland, Oregon,
July 28-30. 1987 / edited by Larry G. James and Marshall J. English. p. 560-567.

New York, N.Y. : ASCE, c1987.
ISBN: 0872626091
DNAL CALL NO: TC803.178

Language: English

88075652 88030863 Holding Library: AGL

Field measurement of leaf water potential with a temperature-corrected in situ thermo -
couple psychrometer

Waullschleger, S.D.; Dixon, M.A.; Oosterhuis, D.M.

Plant, cell and environment. Apr 1988. v. 11 (3) p. 199-203.

Oxford : Blackwell Scientific Publications. ISSN: 0140-7791

DNAL CALL NO: QK710.P55

Language: English




88074860 88030070 Holding Library: AGL

A plant water stress index for irrigation of cotton

‘n Vogstromingsndeks vir gebruik in besproeiing van katoen
Dippenaar. M.C.; Weyers, C.

South African journal of plant and soil = Suid-Afrikaanse tydskrif vir plant en grond. Nov
1987.v. 4 (4) P. 193-197.

Pretoria : Bureau for Scientific Publications, Foundation for Education. Science and
Technology. ISSN: 0257-1862 CODEN: SAJSEV
DNAL CALL NO: S596.53.569

Language: Afrikaans Summary Language: English

88074595 88029803 Holding Library: AGL

Changes in abscisic acid and indoleacetic acid before and after anthesis relative to
changes in abscission rates of cotton fruiting forms

Guinn, G.; Brummett, D.L.

Plant physiology. July 1988. v. 87 (3) p. 629-631.
Rockville. Md. : American Society of Plant Physiologists.
ISSN: 0032-0889 CODEN: PLPHA

DNAL CALL NO: 450 P692

Language: English

88071929 88902400 Holding Library: AGL
Meiosis and pollen morphology of a triploid hybrid of cotton = Meioz | morfologiia triploid -




nogo gibrida khlopchatnika / Lazareva, O.N. and Abdullaev, A.A
Meioz | morfologiia triploidnogo gibrida khlopchatnika
Lazareva, O. N,;

3P.;27cm.

New Delhi : Amerind Publishing Co., 1986.

DNAL CALL NO: TRANSL 34204

Language: English

88071926 88902397 Holding Library: AGL

Some aspects of the cytology of Old World cotton species = Nekotorye vaprosy tsitologii
starosvetskikh vidov khlopchatnika / Krasichkov, V.P. and Shebitchenko, V.IU

Nekotorye voprosy tsitologii starosvetskikh vidov khlopchatnika
Krasichkov, V. P.;

5p.; 27 cm.

New Delhi : Amerind Publishing Co., 1986.

DNAL CALL NO: TRANSL 34206

Language: English

88071844 88902314 Holding Library: AGL

Chromatographic study of readily soluble proteins of cotton leaves = Khromato -
grafichoskoe issledovanie legkorastvorimykh bolkov list'ev khlopchatnika /

Shadmanov, R.K. ... (et al.]
Khromatogreficheskoe issledovanie legkorastvorimykh belkov list'ev khlopchatnika




Shadmanov, R. K.

8p.; 27 cm.

New Delhi : Muhammad Ali Society. 1986.
DNAL CALL NO: TRANSL 34201
Language: English

88071828 88902296 Holding Library: AGL

Cytological analysis of interspecific cotton hybrids treated with physical and chemical
mutagens - TSitologicheskii analiz mezhvidovykh gibridov khlopchatnike, obrabotannykh
fizicheskimi i khimichaskimi mutagenami / Kuliev, R.A. and Agaeva, T.K
TSitologicheskii analiz mezhvidovykh gibridov khlopchatnika, obrabotannykh fiz -
icheskimi i khimicheskimi mutagenami

Kuliev. R. A.;

9p.;27cm.

New Delhi : Amerind Publishing Co., 1986.

DNAL CALL NO: TRANSL 34164

Language:English

88071820 88902288 Holding Library: AGL

Irradiation of pollen for distant hybridization of cotton = Obluchenie pyl'tsy pri otdalen noi
gibridizatsii khlopchatnika / Ibragimov, Sh.l. and Tiaminov, A.R

Obluchenie pyl'tsy pri otdalennoi gibridizatsii khlopchatnika
Ibragimov, Sh. I.;




9p.:ill ;27 cm.

New Delhi : Amerind Publishing Co., 1986.
DNAL CALL NO: TRANSL 34158
Language: English

88071814 88902282 Holding Library: AGL

Pollen development in interspecific cotton hybrids = Razvitie pyl'tsy u mezhvidovykh gi -
bridov khlopchatnika

Bekbulatova, D.L. and Vlosova, N.A

Razvitie pyl'tsy u mezhvidovykh gibridov khlopchatnika

Bekbulatova, D. L.;

7p. il ;27 cm.

New Delhi : Amerind Publishing Co., 1985.
DNAL CALL NO: TRANSL 34147
Language: English

88071812 88902280 Holding Library: AGL

Variability of second generation intraspeciftc cotton hybrids using different methods of
pollination = Ob izmenchivosti vnutrividovykh gibridov khlopchatnika vtorogo pokoleniia
pri razlichnykh metodakh opyleniia / Amanaliev, A. and Kurbangel'dyev, S

Ob izmenchivosti vnutrividovykh gibridov khlopchatnika vtorogo pokoleniia pri razlich -
nykh metodakh opylenlia

Amanaliev. A.;




6p.;27cm.

New Delhi : Amerind Publishing Co., 1986.
DNAL CALL NO: TRANSL 34165
Language: English

88071583 88898690 Holding Library: VXG; AGL
Induced inherited mutability of cotton

Indutsirovannaia nasledstvennaia izmenchivost’ khlopchatnika / A.E Egambardiev ; pod
redaktsiei I.A. Rapoporta

Egamberdiev. A. E.; Rapoport, 1. A.

224 p. :ill. ; 22 cm.

Tashkent : Izd-vo “Fan” Uzbekskoi SSR, 1984.
DNAL CALL NO: SB251.S68E4

Language: Russian

88069960 88032973 Holding Library: AZUA; AGL

Estimation of perameters for the cotton simulation model GOSSYM: cultivar differences
Reddy. V.R.; Baker, D.N.

Agricultural systems. 1988. v. 26 (2) p. 111-122.

Essex : Elsevier Applied Science Publishers. ISSN: 0308-521X

DNAL CALL NO: HD1.A3

Language: English




88069857 88029227 Holding Library: AZUA; AGL

The foraging activity of Agapostemon angelicus Cockerell relative to hybrid cottonseed
production in Texas

Berger, L.A.; Moffett, J.0.; Rummel, D.R.

The Southwesternentomologist. Mar i988. v. 13 (i) p. 47-54.
College Station,Tex. : Southwestern Entomological Society.
ISSN: 0147-1724 CODEN: SENTD

DNAL CALL NO: QL461.S65

Language: English

88069448 88028540 Holding Library: AGL
Cytoskeletal elements in cotton seed hair development in vitro: their possible regulator y

role in cell wall organization

Quader, H.; Herth, W.; Ryser, U.; Schnepf, E.

Protoplasma. 1987. v. 137 (1) p. 56-62. ill.

Wien : Springer-Verlag. ISSN: 0033-183X CODEN: PROTA5
DNAL CALL NO: 442.8 P94

Language: English

88066062 88024733 Holding Library: AGL

Cotton growth functions: their determination and application to modelling

Nagiev, A.T.;

Problemy ekologicheskogo monitoringa i modelirovaniia zhosistem - Problems of eco -




logical monitoring and ecosystem modelling. 1985. v. 8 p. 215-219.
Leningrad : Gidrometeoizdat. ISSN: 0207-2564

DNAL CALL NO: QH541.15.M3PGB

Language: Russian Summary Language: English

88066046 88024717 Holding Library: AGL

Effect of 2,4-dichlorophenoxyacetic acid on activity of synthesis of different ribonucl eic
acid forms

Eidel’'nant. N.M.; Usmanofa, R.F.

Fiziologiia i biokhimiia kul'turnykh rastenii - Physiology and biochemistry of cultivated
plants. Nov/Dec 1981. v. 13 (6) p. 637-641.

Kiev: “Naukova dumka”. ISSN: 0522-9310 CODEN: FBKRA
DNAL CALL NO: QK1.F5
Language: English

88063766 88022331 Holding Library: AGS

Growth and water relations of cotton (Gossypium hirsutum), spurred anoda (Anoda cris -
tata), and velvetleaf (Abutilon theophrasti) during simulated drought and recovery
Patterson, D.T.;

Weed science. May 1988. v. 36 (3) P. 318-324.

Champaign. lll. : Weed Science Society of America. ISSN: 0043-1745 CODEN:
WEESA6

DNAL CALL NO: 79.8 W41




Language: English

88062901 88020858 Holding Library: AGL

“The Tom and Stephanie show": growth and developmnt of the cotton plant (where the
money is)

Kerby, T.A.; Johnson. S.R.; Keeley, M.

Proceedings of the... Beltwide Cotton Production Conference. 1988. p. 15-18.
Memphis. Tenn. : National Cotton Council.

DNAL CALL NO: SB245.B42

Language: English

88062605 88006782 Holding Library: AGL

Changes in the 14C-labeled cell wall components with chase time after incorporation of
UDP [14C] glucose by intact cotton fibers

Dugger, W.M.; Palmer, R.L.

Plant physiology. Apr 1988. v. 86 (4) p. 1270-1275.

Rockville, Md. : American Society of Plant Physiologists.

ISSN: 0032-0889 CODEN: PLPHA

DNAL CALL NO: 450 P692

Language: English

88062565 88006742 Holding Library: AGL
Gradients of intercellular CO2 levels across the leaf mesophyll




Parkhurst, D.F.; Wong, S.C.; Farquhar, G.D.; Cowan, |.R.
Plant physiology. Apr 1988. v. 86 (4) p.1032-1037.
Rockville. Md. : American Society of Plant Physiologists.
ISSN: 0032-0889 CODEN: PLPHA

DNAL CALL NO: 450P692
Language: English

88060310 88897409Holding Library: AGL
Microsporogenesis in interspecific cotton hybrids = Mikrosporogenez u mezhvidovykh gi -
bridov khlopchatnika / Abdullaev, A.A.and O.M. Lazareva

Mikrosporogenez u mezhvidovykh gibridov khlopchatnika
Abdullaev, A. A,;

5p.; 27 cm.

Karachi, Pakistan: Muhammad Ali Society, 1985.

DNAL CALL NO: TRANSL 33998

Language: English

88060309 88897408 Holding Library: AGL

Vitality and size of pollen grains in interspecific cotton hybrids - Zhiznesposobnost’ i
razmer pyl'tsevykh zeren u mezhvidovykh gibridov khlopchatnika /

Abdullaev, A.A. and O.N. Lazareva

Zhiznesposobnost’ i razmer pyl'tsevykh zeren u mezhvidovykh gibridov khlopchatnika
Abdullaev, A. A,;




5p.; 27 cm.

Karachi, Pakistan : Muhammad Ali Society. 1985.
DNAL CALL NO: TRANSL 33997

Language: English

88059151 88028713 Holding Library: AZUA; AGL

The effect of sunlight on symptom expression of Alternaria alternata on cotton
Rotem, J.; Wendt. U.; Kranz. J.

Plant pathology. Mar 1988. v. 37 (1) p. 12-15.

Oxford : Blackwell Scientific Publications. ISSN: 0032-0862

CODEN: PLPAA

DNAL CALL NO: 464.8 P692

Language: English

88058930 88016549 Holding Library: AZUA; AGL
The effect of starter fertilizers on cotton production in legume residues
Rickerl, D.H.; Gordon. W.B.; Touchton, J.T.; Curl. E.A.

Communications in soil science and plant analysis. Nov 1987. v. 18 (11) p. 1281-1302.
ill.

New York, N.Y. : Marcel Dekker. ISSN: 0010-3624 CODEN: CSOSA2
DNAL CALL NO: S590.C63
Language: English




88058439 88021265 Holding Library: AGL

Effect of plant population and apex removal on loaf area index, net assimilation rate and
crop growth rate of narrow-row cotton (Gossypium hirsutum L.)

Makki, Y.M.; Briggs, R.E.

Journal of the College of Agriculture, King Saud University. 1979. v. 1 p. 79-95.

Riyadh, Saudi Arabia : University Libraries, King Saud University.

DNAL CALL NO: S539.5.J62

Language: English Summary Language: Arabic

88056695 88019302 Holding Library: AGL
Relationship of dry matter production of field crops to water consumption
Howell, T.A.; Musick, J.T.

Les Besoins en eau des cultures - Crop water requirements conf. int, Versailles
(France). 11-14 sept. 1984 / tenue au siege de I'Unesco avec le concours de I'OAA et
de 'OMM - held at Unseco under auspices of FAO and WMO. p. 247-269.

Paris ; Institut national de la recherche agronomique, 1985.

ISBN: 2853407071

DNAL CALL NO: S494.5.W3B43
Language: English

88056682 88019289 Holding Library: AGL
Theoretical analysis of modelled transpiration of irrigated cotton
Fuchs, M.; Moreshot, S.




Les Besoins on eau des cultures - Crop water requirements conf int, Versailles
(France), 11-14 sept. 1984 / tenue au siege de I'Unesco avec le concours de 'OAA et
de 'OMM - hold at Unesco under auspices of FAO and WMO.p. 71-78.

Paris : Institut national de la recherche agronomique. 1985.
ISBN: 2853407071

DNAL CALL NO: S494.5.W3B43

Language: English Summary Language: French

88056199 88018774 Holding Library: AGL

Water relations and micro-environment of cotton under two systems of seeding
Yadav. S.K.; Singh. P.; Singh. D.P.

Plant physiology & biochemistry. 1985. v. 12 (1) p. 64-71.

New Delhi : Society for Plant Physiology and Biochemistry.

ISSN: 0254-3591 CODEN: PPHBD7

DNAL CALL NO: QK861.P54

Language: English

88052847 88015059 Holding Library: AGL

Cotton fleahopper and associated microorganisms as components in the production of
stress ethylene by cotton

Martin, W.R. Jr.; Morgan, P.W.; Sterling, W.L.; Kenerley, C.M.

Plant physiology. May 1988. v. 87 (1) P. 280-285.

Rockville. Md. : American Society of Plant Physiologists.




ISSN: 0032-0889 CODEN: PLPHA
DNAL CALL NO: 450 P692
Language: English

88052846 88015058 Holding Library: AGL

Response of leaf ontogeny and photosynthetic activity to reproductive growth in cotton
Wells. R;

Plant physiology. May 1988. v. 87 (1) p. 274-279. ill.

Rockville. Md. : American Society of Plant Physiologists.

ISSN: 0032-0889 CODEN: PLPHA

DNAL CALL NO: 450 P692

Language: English

88052795 88015007 Holding Library: AGL

Three phases of plant response to atmospheric CO2 enrichment
ldso, S.B.;

Plant physiology. May 1988. v. 87 (1) p. 5-7.

Rockville. Md. : American Society of Plant Physiologists.

ISSN: 0032-0889 CODEN: PLPHA

DNAL CALL NO: 450 P692

Language: English




88052099 88014311 Holding Library: AGB

Polymorphism of the basic albumins of cotton seed

Chugunova. E.Y.; Gulin, V.V.; Yarotskii, S.V.; Pomortsev, A.A.; Turabekov, Sh.; Sozi -
nov, A.A.

Soviet genetics. Mar 1988. v. 23 (9) p. 1157-1163. ill.

New York, N.Y. : Consultants Bureau. ISSN: 0038-5409

CODEN: SOGEBZ

DNAL CALL NO: QH431.AIG43

Language: English; Russian

88050774 88012984 Holding Library: AGL
Regulation of in vivo nitrate reductase activity in cotton (Gossypium hirsutum) leaves in

light and dark and the possible role of cytokinin

Kapoor, H.C.; Prakash. S.; Madaan, T.R.

Indian journal of biochemistry and biophysics. Dec 1987. v. 24 (6) p. 326-328.
New Delhi : Publications & Information Directorate, CSIR.

ISSN: 0301-1208 CODEN: 1JBBBQ

DNAL CALL NO: QP501.148

Language: English

88049097 88011126 Holding Library: AGL
Transmission of bacterial blight of cotton, Xanthomonas campestris pv. malvacearum,
by feeding of the cotton fleahopper: Implications for stress ethylene-induced square loss




in cotton

Martin. W.R. Jr.; Sterling, W.L.; Kenerley. C.M.; Morgan, P.W.

Journal of Entomological Science. Apr 1988. v. 23 (2) p. 161-168.

Tifton,Ga. : The Entomological Science Society. ISSN: 0749-8004 CODEN: JESCEP
DNAL CALL NO: QL461.G4

Language: English

88047921 88009706 Holding Library: AGL

Effect of soil temperature on the mortality of cotton seedlings

Chaurasia, R.; Mahi, G.S.; Mavi, H.S.

International journal of ecology and environmental sciences. 1985. v. 11 p. 119-124.
Jaipur: International Scientific Publications. ISSN: 0377-015X CODEN: IJESD
DNAL CALLNO: QH540.154

Language:English

88042095 88009369 Holding Library: AGL

Heterosis in upland cotton. Il. Relationship of leaf area to plant photosynthesis

Wells, R.; Meredith, W.R. Jr.; Williford, J.R.

Crop science. May/June 1988. v. 28 (3) p. 522-525.

Madison,Wis. Crop Science Society of America. ISSN: 0011-183X CODEN: CRPSAY
DNAL CALL NO: 64.8 C883

Language:English




88039745 88006148 Holding Library: AGL

Influence of magnesium ions on cotton plant pyrophosphatase
Beknazarov, B.O.;

Chemistry of natural compounds. Jan 1988. v. 23 (4) p. 516-517.
New York, N.Y. : Consultants Bureau. ISSN: 0009-3130
CODEN: CHNCAS8

DNAL CALL NO: QD241.K453

Language: English; Russian

88039725 88006128 Holding Library: AGL
Stereospecific analysis of the triacylglycerols of a cottonseed oil hydrogenate and its
fractions

Tullaeva, G.U.; Ul'chenko, N.T.; Nazarova, I.P.; Isaev, Kh.l.
Chemistry of natural compounds. Jan 1988. v. 23 (4) p. 422-426.
New York, N.Y. : Consultants Bureau. ISSN: 0009-3130
CODEN: CHNCAS8

DNAL CALL NO: QD241.K453

Language:English; Russian

88038521 88004708 Holding Library: AGL

Somatic embryogenesis of cotton in vitro and its cytological observation

Liu, G.Y.; Wu, J.Y.; Wu, H.M.: Bao. W.Z.; Hsi. Y.L.

Chiang-su nung yeh hseuh pao - Journal of agricultural sciences. 1986. v. 2 (suppl.)




p. 36-41.

Nanjing. China : Chian-su sheng nung yen k'o hsueh yuan.
DNAL CALL NO: S539.5.C55

Language: English

88036555 88002547 Holding Library: AGL

Purification and biosynthesis of cottonseed (Gossypium hirsutum L.) catalase
Kunce, C.M.; Trelease, R.N.; Turley. R.B.

The Biochemical journal. Apr 1, 1988. v. 251 (1) p. 147-155ill.

London : The Biochemical Society. ISSN: 0264-6021

CODEN: BIJOAK

DNAL CALL NO: QP501.B64

Language: English

88036278 88002269 Holding Library: AGL

Root length density from minirhizotron observations

Bland, W.L.; Dugas. W.A.

Agronomy journal. Mar/Apr 1988. v. 80 (2) p. 271-275.

Madison, Wis. American Society of Agronomy. ISSN: 0002-1962 CODEN: AGJOAT
DNAL CALL NO: 4 AM34P

Language: English
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