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branches are present it is advisable, therefore, to make injections 
below each of them. 

Several different iron salts have been used with success in this 
type of treatment, but the most promising are iron citrate (ferric 
citrate) and iron phosphate (soluble ferric phosphate). These iron 
salts, in the form of flaky crystals, can be obtained at any drug store 
and should be ground to a powder for injection into the plant. They 
are not poisonous. The commercial iron sulphate should not be used 
in this type of treatment. When the hole is filled with the powdered 
iron it should be sealed over with a protective wax of some sort. 
Ordinary grafting wax is suitable for this purpose; for small stems 
the grafting tape may be used. Where a large number of treatments 
are to be made it has been found convenient to put the iron powder I 
in ordinary medicine capsules. After first removing and discarding 
the cap the longer portion containing the iron can be inserted; open 
end inward, into the hole, which is then sealed over. The presence 
of the capsule does not interfere with the solution of the iron in the 
plant sap, while its use permits easy and rapid injection of the iron 
without loss. The cost of materials. for these treatments is less than 
1 cent an injection. 

The principle underlying the injection method of treatment is 
simply the fact that certain forms of iron will dissolve in the sap of 
plants and be carried to the leaves in solution. Iron citrate and iron 
phospha te are two such forms. They are further characterized by the 
fact that they are not injurious to plants. The problem is merely to 
get the iron into the sap of the tree with as little injury as possible. 

Soil Treatment 

The other method of attack is that of soil treatment which will 
make the iron already present in the soil available. The extremely 
complex nature of the soil, however, places great difficulties in the 
way of accomplishing much by this method. Practically all Utah soils 
contain considerable lime and are distinctly alkaline as compared 
with the acid soils of the east and middlewest. The presence of 
lime prevents the soil from going into solution. To remedy this by 
soil treatment would require the addition of acid or acid-forming 
substances in large amounts. From the standpoint of general agricultural 
practice barnyard manure is probably the most promising acid-form
ing substance, for not only does it tend to counteract the lime but 
also adds nitrogen and �g�r�~�a�t�l�y� improves the physical properties of 
the soil. Ammonium sulphate and sulphur are also acid-forming. The 
application of any of these fertilizers may eventually produce benefi
cial results in the treatment of chlorosis and may be made in con
junction with either spraying or injection of iron. The soil treatment 
is especially applicable to strawberry plants. 
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CONCLUSIONS 

1. In the process of food manufacture the green pigment of plant 
leaves plays an important part. 

2. Under certain conditions in Utah the formation of this green 
pigment is interfered with, resulting in a yellowing which is · called 
chlorosis. The disease seriously affects the food-supply and therefore 
the growth of plants. 

3. The probable cause for most of this chlorosis is a lack of 
sufficient iron in the plant, a condition caused by certain soil 
relationships, notably the presence of considerable lime. 

4. Treatment of the disease is directed toward replenishing the 
iron supply in the leaves. 

5. Two methods of control are suggest,ed: 
(1) The mechanical application of iron on the plant by spray

ing or by its injection into the plant body. 

(2) Soil treatment consisting of the addit ion of manure, am
monium sulphate, or sulphur to the soil. 

(Oollege Series No. 285) 
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LIST OF AVAILABLE BULLETINS 

122-Nature of the Dry Farm Sol1 of Utah. 
U8-Blooming Periods and Yields of Fruit in Relation to Minimum Tem-

peratures. 
132-Minor Dry-land Crops at Nephi Experiment Farm. 
137-Qual1ty of Home-grown Wheat vs. Imported Wheat. 
139-Movement of Soluble Salts with Sol1 Moisture. 
1U-Variation in Minimum Temperatures due to TopoP'&phy of a MOUD-

tain Valley in Relation to Fruit-growing. 
143-Fruit Treet Root System-Spread and Depth. 
14f-Water Table Variations--Cauaes and Effects. 
147-Alkall Content of Irrigation Waters. 
16o-Further Studies on Nitric Nitrogen Content of Country Rock. 
162-Effect of Sol1 Moisture on Certain Factors in Wheat Production. 
168-So11 Moisture Studies under Dry-farming. 
159-Soil Moisture Studies under Irrigation. 
16o-Important Factors in Operation of Irrigated Farms. 
161-orcbard Heating. 
163--composition of Irrisation Waters of Utah. 
166-Labor Costs and Seasonal Distribution of Labor in Irripted Cropa. 
167-Irrigation of Oats. 
173-Duty of Water in Cache Valley, Utah. 
178-Irrigation of Barley. 
181-Duty-of-Water Investigations on Coal Creek, Utah. 
183-Water-holding Capacity of Irrigated Soils. 
l8.-Farm Management Study of Great Salt Lake Valley. 
185-Influence of Nitrogen in Soil on Azofication (Technical). 
186-Irrigation EX'Periments in Sugar-beets. 
187-Irrigation Experiments in Potatoes. 
188-Maintaining the Productivity of the Sol1. 
189-Ridding the Land of Wild Morning Glory. 
190--corn Silage in the Dairy Ration. 
191-oedipodinae ot Utah (Technical). 
192-Biennial Report ot Director, 1923 and 1924. 
193--cache County Water Conservation District No.1. 
194-The Influence ot Storage on the Composition of Flour (Technical) 
195-Field Studies ot Sugar-beet Nematode. 
196-Fruit Tree Leat Roller. 
197-The Pear Leat Blister 'Mite as an Apple Pest. 
198-Report ot Director (tor 18-month Period from Jan. I, 1926 to June 

30, 1926). 
199-Mutual Irrigation Companies in Utah. 
20o-Maintaining Potato Yields by Hill Selection. 
201-Economic Insects in Some ot.reams ot Northern Utah. 
202-Some Observations on Winter Injury in Utah Peach Orcha:cds. 
203-Cattle Ranching in Utah. 
204-Sheep Ranching in Utah. 
205-The Beet Leat Hopper in Utah. 
206-JI'reehopper Injury in Utah Orchards. 
207-The Physical Curd Character ot Milk ' and Its Relation to the Dlg8llti-

bility and Food Value ot Milk tor Illtants. 
208-An Economic Study of the Apple Industry ot Utah, 1926 and 1927. 
209-Biennial Report of Experiment Station, 1926-28. 
21O-The Mineral Contents ot Grains. 
211-Silage Corn Varieties tor Utah. 
212-Studies on the Morphology of the Beet Leafhopper. 
JIB-Food Habits ot Utah Farm Families 
214-An Economic Survey ot the "Dixie" Section, Washington County, Utah. 
21~ost Reduction in Dry-farming in Utah. 
21~Notes on Miscellaneous Insects of Utah. 


