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This inveetigation was undertaken to determine if 
differences in the globulin fractions of the nuts of 
infected walnut trees could be found by means of the 
precipitin reaction. The walnut trees troni which the nuts 
were obtained, were located in two different orchards, 
one of which had high incidence of infection to walnut 
blight, the other which had e low incidence of infection. 

The globuline were extracted using procedures that 
minimized chances for denaturation and injected into 
rabbits to build up antibodies. The antisera obtained wee 
used in precipitin teats with the homologous antigen and 
cross titrations of the atitigens. No differences were 
noted in the precipitate formed. 

It was shown that precipitths had een developed in 
the rabbit cera as a result of injectiors of walnut 
globulin. 

Precipitin tests were tried using the walnut glob- 
ulm antigen, and antisera for walnut and filbert blight 
pathogena. 140 precipitate was obtained by this method. 

A problem encountered in this study was the prep- 
aring of the globulin suitable for use in the precipitin 
test. 

Due to the lack of definite precipitin reactions, it 
was not possible to draw definite conclusions as to diff- 
orences in the walnut globulin from the two different 
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AN ATTEMPT TO PRODUCE PRECIPITIN REACTIONS 
BETWEEN GIOBULIN8 OF ENGLISE WALNUT (JTJGLANS REGIA L.) 

AND PIIYTOMONAS JUGLANTDIS, THE CAUSE OF WALNUT BLIGHT 

I NTRODUC TI ON 

Bacteiiosis of waiziuts, comnionly known as walnut 

blight, is a serious infectious disease of walnuts 

(Juglans regia L.) in the Pacific Northwest. This dis- 

ease is caused by the organism Phytornonas juglandis 

(Pierce) Bergey et al. (1) which attacks the leaves, 

stems, and nuts of the walnut tree. It has been noted 

that there is a marked difference in susceptibility of 

walnut trees to b1igìt. Some Orchards may show '75 per 

cent or more of the trees to be infected, others may 

show only a small number to have the disease in a given 

area. This difference in susceptibility may be ex- 

plained by differences in the plant substances, partie- 

ularly the proteins or changes in the protein structure 

brought about by microbial Invasion. Because many sci- 

entific workers do not believe plants will react to 

foreign substances with the production of antibodies or 

protein changes detectable by serological methods, these 

methods have not been applied to the field of plant in- 

fections as they have to animal biology. 



Serological investigations have played ari important 

role in the study of virulence and resistance-.susceptibil- 

ity phenomena in the field of animal immunology and path- 

ology. Animal immunologists have used plant materials 

to study the properties of plant proteins as antigens, 

notably Wells and Osborne (20). Numerous investigations 

of the phytotoxiris, especially ricin and abrin have fur- 

nished evidence that the animal body would react to the 

presence of vegetable poisons by the production of anti- 

bodies, yet the reaction against the plant toxins with 

their typical toxin character is a special case, and need 

not be considered in connection with general biological 

reactions of ordinary plant proteins which are not toxins 

in the common use of the term. Against the non-toxic 

vegetable proteins we have the production of precipitins, 

agglutinins, opsoniris, and also under suitable conditions, 

the anaphylactic or hypersensitive state. There have 

been very few investigations of precipitin reactions pro- 

duced by immunization of animals with extracts of plant 

tissue. In view of the fact that few of the vegetable 

proteins are appreciably soluble in water r physiological 

salt solution, a study of or studies of the biochemical 

and immunological relationship of them is quite difficult. 

Assuming an anology to exist between disease res- 

istance in animals and disease resistance in plants, the 
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factors of resistance in plants, as in animals, must be 

closely associated with the biochemical make-up of the 

organism, especially in that portion which is basically 

protein. Accepted methods of irnniunological research, 

using laboratory animals are sufficiently sensitive to 

detect very minute protein differences provided that the 

methods employed in preparing the protein do not mater- 

ially alter the significant biochemical unit. 

Immunological and serological investigations appear 

to indicate quite clearly that antibodies either are 

globulins or are associated so closely with them that 

their behavior is in a large part determined by the 

globulin molecule, Topley (19). According to Burdon (3), 

antibodies probably consist actually of globulins, al- 

tered from their normal physico-chemical make-up in a 

specific way because they are formed in the presence of 

a particular foreign substance. This changed structure 

makes them capable of combining specifically with that 

foreign substance. That globulins are the parts of the 

protein structure responsible for the biological reac- 

tions such as precipitation and agglutination is accepted, 

since immune bodies produced in the blood stream of ani- 

mals exert a specific reactive manifestation on the sub- 

stance which stimulated their production and are found 

to be contained in the globulin fraction of the blood 
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serum. With the globulin fraction precipitated out from 

the serum, the antigenic properties are quite completely 

removed. 

There has been some eviderce to indicate that there 

may be serological reactions between plant tissue extracts 

and antibodies developed in animals from injections of the 

plant extracts. It is entirely feasible that a correla- 

tion may be determined between the reactivity of the tis- 

sue and prepared sera which would indicate susceptibility 

of various plants to infectious agents. If this proves 

to be correct, then it might be possible for one to have 

a laboratory method of determining whether a certain host 

plant would be susceptible to that particular type of 

infectious agent. This would be of invaluable aid to 

the plant industry. 

Fedotova (4) claims to have determined the varietal 

resistance of cotton plants to disease by the intensive- 

ness of precipitin reactions resulting between serum of 

rabbits inoculated with the organism causing the disease 

and a globulin extract of the cotton plant. Using sim- 

ilar procedure Nelson and Dworak (12) observed similar 

phenomena on the nature of wilt resistance in flax. 

Previous to this time, serological reactions using 

globulins of plants had been limited almost entirely to 

attempts to differentiate between the proteins of closely 



related plants by 

fixation tests as 

The serological rn 

on differences in 

Wells and Osborne 

present study. 
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means of the anaphylaxis and complement- 

outlined by Wells and Osborne (20). 

thods developed by Fedotova and Nelson 

protein structure since the work of 

have been used as s basis for the 



STATEMENT OF PROBLEM 

This study was undertaken to prepare a purified 

globulin extract of English walnuts (Juglans regia L.) 

obtained from two different orchirds which showed a 

marked difference in the incidence of infection of the 

trees to the walnut blight pathogen Phytomonas juglandis. 

Rabbits were sensitized to this purified protein and the 

serum collected after the sensitization period was used 

in an attempt to obtain a precipitin reaction using 

various types of antigens. If this was possible, then 

it was thought that one might also be able to observe 

differences between globulins obtained from the nuts of 

a walnut orchard in which there is a high incidence of 

infection, and the nuts of an orchard which showed a low 

incidence of infection. 
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EXPERLMENTAL METhODS 

Preparation of the globulin from walnuts 

Several methods for obtaining globulin from plants 

have been used (8, 13, 15, 17, 21), but mostly from the 

view-point of quantitative chemical analysis. It has 

been shown that the biochemical nature of the protein 

molecule may be altered by hydrolysis, coagulation, 

strong reagents, heat, ageing, and probably bacterial 

action (10, 13). With these facts in mind, it was nec- 

essary to employ only such methods as would reduce to 

the minimum any intra-molecular alteration of the plant 

protein that might alter Its specificity. 

Mignon's (8) modification of the method developed 

by Osborne and Harris for the extraction of walnut glob- 

ulin appeared to be most satisfactory and was used for 

this problem. Nuts of the walnut tree were chosen for 

the extraction of the globulin as the seeds of plants 

are usually the richest source of' protein to be found 

in the plant structure (13). 

W5luts that had been gathered from two different 

orchards in Oregon in which the incidence of infection 

by the organism causing blight was marked by a great 

difference in the number of trees infected in the respec- 

tive orchards were used. These nuts were designated as 



Gale orchard, slightly Infected, and Duncan orchard, 

heavily Infected. Nuts from these orchards were shelled, 

and the membranes surrounding the meats were quite easily 

removed after soaking In hot water at 60° C. This mem- 

brame contains a large amount of tannin, and according 

to Ritthausen (18), inhibits the extraction of globulin. 

In a preliminary experiment for the extraction of the 

walnut protein this was found to be true. 

After the membrane had been removed the blanched 

nuts were then ground in a meat grinder to a butter-like 

consistency. Due to the fact that a large amount of a 

yellow oil was present, the mass was transferred to a 

muslin bag and as much oil as possible squeezed out with 

a hand press. After the resulting cake was broken up, 

the fat was removed by continuous extraction in a Sox- 

helet extraction apparatus using U.3.F. ether for a 

period of six hours. The residue was placed in ether 

over night until all but traces of the fat were removed 

from the meal. The fat-free meal was then spread out on 

paper and air dried to remove the ether. The extracted 

material was ground to a fine powder In a mortar. The 

appearance of the meal after this treatment was a light 

grayish-cream in color. 



Salt extraction of the meal 

One hundred fifteen-gram lots of the fat-free meal 

were used as this was the weight of the amount obtained 

after the ether extraction. Each lot was extracted with 

ten times its weight of a 10 per cent sodium chloride 

solution. This mixture was placed in the refrigerator 

for twenty-four hours at 60 C. This concentration of 

sodium chloride was found by Mignon to extract a larger 

proportion of globulin from the seed than any other con- 

centration. The extract was filtered through four thick- 

nesses of clean muslin into a large flask and kept at 60 

C. to inhibit bacterial action. Two additional extrac- 

tions were made on the meal using eight times the original 

weight of 10 per cent salt solution rather than 10 times 

the weight. All these filtrates were mixed and placed 

in the refrigerator and allowed to settle. After filter- 

Ing three times by suction through paper pulp on a I3ichner 

funnel to remove all solid particles, the filtrate con- 

tained practically ali the globulin. Great difficulty 

was experienced in the filtering operation as the extreme- 

ly small particles either clogged the filter or passed 

through too freely. Paper pulp prepared from ordinary 

commercial Kleenex was found to make a satisfactory fil- 

ter pad, and this was used for the filtering operation. 

Ari opalescent grayish-lavender solution resulted after 



filtering. 

pi a ly s i s 

The filtered salt extracts containing the glob- 

ulins in solution were centrifuged to remove sediment, 

then put into large parchment bags and dialyzed under 

running tap water for six days and finished in distilled 

water for one day. In the dialyzing process, the salt 

diffuses through the parchment wall into the water in 

which the bag is immersed. The parchment is impermeable 

to the colloidal solution of the globulin, and therefore 

remains within the bag. As the salt concentration draps, 

the globulin becomes insoluble end precipitates as a 

whitish-lavender amorphous mass on the bottom of the 

dialysis bag. Dialysis results in a protein of a high 

degree of purity, a good evidence of which is the fact 

that the chief protein of the castor bean, as Osborne, 

Mendel, and Harris (16) have found, could be freed by a 

single precipitation by dialysis from all but minute 

traces of any toxic substance though the solution from 

which it was precipitated contained a large quantity of 

the extremely poisonous ricin. This dialysis method of 

precipitation was chosen to avoid the use of ammonium 

sulfate as a precipitant, which might possibly cause de- 

naturation of the protein. According to Nelson (l) 
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altered proteins, at best, retain only the basic struc- 

tures which are capable of reacting immunologically, to 

give only the broader group specificity; therefore one 

must be careful in preventing the alteration of the pro- 

tein. The precipitated globulin was removed to a Bichner 

funnel and washed with distilled water until free of chlo- 

rides, drained as much as possible by suction, and stored 

in the refrigerator at 00 C. 

Immunization of rabbits 

The preparation of the globulin in a form suitable 

for injection into a rabbit was found to be somewhat of 

a problem. As a concentration of 10 per cent sodium ohio- 

ride, in which walnut globulin Is soluble, was considered 

imcompatible with the animal blood, it was decided to 

prepare a suspension of the globulin in physiological 

salt solution (0.85% NaCl) and use this for the injec- 

tions. Lewis and Wells (7), in their studies of the al- 

cohol soluble proteins from certain cereal grains, pre- 

pared protein for injection by grinding the protein in a 

mortar with 0.2 per cent sodium hydroxide to effect sol- 

ution. The subcutaneous method of Injection was used 

by these workers as much trouble was experienced in 

having the rabbit suffer severe and often fatal reactions 

after the second or third injection when introduced 
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intravenously. It was decided not to use the sodium 

hydroxide solution of the globulin In view of its pos- 

sible denaturation which Is undesirable for reasons 

noted earlier. 

Two young, healthy, white rabbits, weighing from 

1.4 to 2.3 kilograms, were used for this study. The 

rabbits were named to correspond with the nane of the 

orchard from which that particular globulin was prepared. 

A weighed amount of the dry globulin starting with 0.1 

gram was triturated in a sterile agate mortar with 5 ml. 

of physiological salt solution until a uniform suspension 

was obtained. This was filtered through a pad of sterile 

cotton to remove any lumps which might cause trouble by 

obstruction of Ithe blood vessels. Gradually Increasing 

amounts of the globulin in suspension were injected intra- 

venously as shown in Table I. 

Table I 

AMOUNTS OP GLOBULIN IN 5 ML. PHYSIOLOGICAL 
SALT SOLUTION USED FOR INJECTION 

ist day 0.1 gm. 

3d " 0.2 " 

5th 03 

7th " 0.4 " 

9th ' 0.5 " 
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Since the globulin settled out of the suspension very 

rapidly, lt was found necessary to rotate the syringe 

during the injection to keep the contents mixed. The 

hydrogen-Ion concentration of the globulin suspension 

was found to be 6.2 as tested with the Coleman glass 

electrode pH meter. 

The animals were test bled on the twelfth day after 

the last injection. A second serios of four injections 

were given starting with 0.1 gram of globulin In 5 ml. 

physiological salt solution to maintain any concentration 

of antibodies produced. Six days after the last dose, 

the animals were bled from the ear vein and the serum 

collected by allowing the blood to clot. After centri- 

fuging to remove the clot and blood cells, the serum was 

stored In a refrigerator and preserved with merthiolate 

1:1000. 

No physiological reactions were noted In the rabbit 

receiving the Duncan globulin. The rabbit receiving the 

Gale globulin exhibited a marked roughening of the fur, 

eye congestion, and a steady loss in weight until the end 

of the sensitization period. A necrosis of the tissue 

surrounding the site of Injection and extending along Ihe 

vein for a short distance also appeared. A condition 

resembling anaphylactic shock that lasted for a period 

of approximately five minutes followed the last injection 
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of the first series. This reaction may have been caused 

by sorne toxic substance in the protein. Similar reactions 

were noted by Wells and Osborne (20), who observed death 

of rabbits caused by several injections of certain plant 

proteins. No other manifestations of toxicity were noted 

by injecting the protein intravenously, and the subcutan- 

eous or intraperitoneal routes did not have to be resorted 

to as is sometimes done. 

Precipitin tests 

The precipitin tests were carried out in small test 

tubes (5 mm. x 50 mm.). One drop of the diluted anti- 

serum was placed in each tube, and the antigen or sub- 

stance being tested was layered over the antiserum by 

means o a capillary pipette according to the technique 

of Lancefield (6). The tubes were placed in the 3?° C. 

incubator for two to six hours, readings taken, then 

placed in the refrigerator over night before taking a 

final reading. 

It was demonstrated by means of the precipitin test 

that antibodies had been produced in the blood serum of 

the Inoculated rabbits in response to the stimulus of the 

injected foreign protein (In this case walnut globulin), 

by setting up a series of dilutions of the immune serum 

and layering this over the undiluted antigen. No tests 
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were tried by diluting the antibody. A precipitate 

which settled out on standing, formed at the junction 

of the two liquids in the low dilutions, was not ob- 

served in the higher dilutions. The method of reporting 

the relative amounts of precipitate observed in the 

tubes are: 44, heavy precipitate; 1-i, light precipitate; 

T, trace; and -, no precipitate. The antigen gave no 

precipitate with normal rabbit serum which was used as 

a control. Table II shows the relative amounts of pre- 

cipitate obtained in dilutions of serum by direct and 

cross titrations of the antigen. Considerable difficulty 

was encountered in this study to find a way of preparing 

a clear solution of the walnut globulin In order to use 

1_t as the antigen in the precipitin test. Walnut glob- 

ulm is soluble to the greatest. degree in 10 per cent 

sodium chloride solution (Mignon, 8). As this concen- 

tration of salt might, or probably, interferes with the 

precipitin reaction, it was not used for this test. Five 

per cent salt solution was considered to be a possibility, 

as the lower concentration of salt would be less likely 

to interfere with the test, yet at the same time there 

would be enough globulin in solution to give a reaction 

with the serum if precipitins were present. As shown in 

Table III, five per cent NaC1 gave good precipitates in 

the lower dilutions. Controls using normal serum gave 



TABLE II 

TITHE OF RABBIT SERA AFTER 
SENSITIZATION WITh GLOBULIN 

Serum by Duncan Globulin 

Antigen in 0.B5 Serum Dilution Con- 
NaC1 pH 7.0 i/io 1/20 1/40 1/80 1/100 1/200 - trol 

Duncan globulin ++++ +++ ++ + T - - 

Gale globulin ++++ +++ ++ -I - - - 

Serum by Gale Globulin 

Duncan globulin +++i +++ ++ + T - - 

Gale globulin +i+ .i++ ++ T - - - 

Legend: 
+ Relative amount of precipitate 
T Trace of precipitate 
- No precipitate 

H 
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negative results. 

It has been reported by Wells and Osborne (20), 

that 0.1 per cent NaOH might aid in keeping globulin 

in solution. It was found on using 0.1 per cent NaOH 

as a solvent for the protein and making the dilutions 

with 0.85 per cent NaC1, that the globulin precipitated 

out of solution spontaneously on standing several hours. 

This tendency to precipitate would lead to fal inter- 

pretations when reading the tubes. There is also the 

possibility that denaturation may occur which would de- 

crease the accuracy of this agent tri specific tests. 

Another possibility tried was a solution of 0.85 

per cent sodium chloride in 0.1 per cent sodium hydroxide. 

The dilutions of the antigen were made with this solution, 

but this solvent was found to be the least desirable of 

any as the control gave very heavy precipitates with 

normal serum. There appears to be some character of 

NaOH that causes precipitation with normal serum when 

used in moderate concentration. The results of these 

trials are shown in Pable III. 

The globulin solvent finally adopted was one used 

by Nelson in his studies ori flax globulin. This consists 

of 0.85 per cent NaC1 triturated with the globulin, then 

the reaction adjusted to pH 7.0 by adding 0.1 per cent 

NaOH drop by drop. That this is a saturated solution 



TABLE III 

RESULTS OF TESTS USING VARIOUS 
GLOBULIN SOLVENTS 

0.1% Ne011 
5% NaC1 0.1% Na011 + 0.85% NaC1 

Con- Con- Con- 
O 10 500 trol 0 10100500 trol O lO 100 500 trol ___ 

0 4+ 2+ - - - 1+ 2+ - - 1+ 4+ 2+ - - 4. 

r 1/2 2* 2+ 1+ - - - 3+ - - 1+ 4+ 1+ 1+ 1+ 4+ 
Cb 

1/4 2+ 

4. 

2+ - - 

2+ - - 

- 1+ 

- 4+ 

3+ 

3. 

1+ - 

+ - 

1+ 

1+ 

4. 

4+ 

1+ 

- 

1+ 

- 

+ 

- 

3p 

3. 
0 

i/2 2+ 1+ - - - 2+ 3+ 1. - 1+ 4+ 1. 1+ 1+ 2+ 

1/4 1+ 1+ - - - 1+ 3+ 1+ - 1+ 4+ 1+ 1+ 1+ 2+ 

Legend: 

+ Number indicates relative amount of precipitate 
- No precipitate 
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of globulin Is evidenced by the fact that small amounts 

of undissolved globulin settled to the bottom of the 

tube after mixing. The solution was certrifuged before 

using to settle any small suspended particles. It was 

observed that the solubility of the globulin is influ- 

enced by temperature, as the clear solution resulting 

from centrifugation showed a precipitate after placing 

In the ice box. This precipitate redissolved upon warm- 

Ing to room temperature. That this is the better method 

is shown by the negative controls, in which no spontan- 

eous precipitation or positive reaction was noted (see 

Table II). 

Ordinarly, in precipitin tests, the serum used Is 

Indiluted or in very low dilutions such as 1/2, 1/4, and 

1/8. The antigen, on the other hand, is diluted to some- 

times very high dilutions rangIng from 1/20 to i/i,000,000 

or higher. This procedure is done because It has been 

found that the bulk of the precipitate is formed from the 

soluble protein in the animal serum. If the serum Is 

diluted, the precipitating substance will be diluted to 

such a low concentration that the amount of precipitate 

formed would not be visible (l9)e The procedure of dilut- 

ing the serum and not diluting the antigen was used in 

the test to demonstrate that preolpitins had been formed 

In the animal blood stream after injection of walnut 
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globulin. This method also avoided precipitation of the 

globulin through dilution of the dissolving substance. 

Tests usin antisera produced against organisms 

A series of tests were set up using walnut globu- 

lin in solution for the antigen, and antisera for three 

isolates of Phytomonas juglandis (walnut blight agent), 

and three iso]tes of Phytomonas corylinus (filbert blight 

agent). Those organisms had been isolated by Millet et 

J: () while studying the similarities of the filbert 

and walnut blight pathogens. This procedure of using 

serum containing antibodies built up against the causa- 

tive agent with an antigen prepared from a globulin ex- 

tract of the examined plant was developed by Fedotova 

(4 ). With this procedure she claims to have obtained 

highly successful results in determining the globulin 

characteristics of the plant that determine resistance 

to disease. The data obtained from this experiment is 

shown in Table IV. It can be seen that this procedure 

did not lead to any positive results that could be inter- 

preted as showing a reaction between the serum of sen- 

sitized rabbits and the globulin of the examined species. 

The antiserum for the three filbert blight pathogens were 

included in the test to see it any reaction would result, 

as the filbert blight pathogen is very similar in its 



TABLE IV 

RESULTS OF WALNUT GLOBULIN ANTIGEN USED 
WITH WALNUT AND FILBERT BLIGHT PArHOGEN ANTISERA 

Dilution of Globulin in O.85 NaC1 + pH 7.0 

No. of Ori- Saturated i/io 1/20 1/40 1/Bo_ 
Isolate gp Gale Duncan Gale Duncan Gale Duncan Gale Durian Gale Duncan 

5056 W T T T T T T T T - T 

5390-S W - - - - - - - - 

5392-S W - - - - - - - - - 

+ - - - - - - - - 

5346 F T T T T T - - - - - 

5372 F - - - - - - - - 

Legend: 
i. Fine precipitate 

T Trace precipitate 
- No precipitate 
Vi Walnut 
F Filbert 



characteristics to the walnut blight pathogen. Another 

reason is that walnut globulin and filbert globulin have 

one of the closest resemblances between proteins from 

unrelated seeds that Osborne and Harris (15) had en- 

countered. It was thought that a difference in degree 

of reactivity might be demonstrated between the walnut 

proteins and the antisera prepared from the organisms. 
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DISCUSSION 

Fedotova (4) had shown that lt was possible to 

determine differences in the proteins of plants by 

means of serological reactions. This investigator 

showed that varying degrees of resistance to disease 

couldbe detected by preparing an antigen from the glob-. 

ulm of the plant. This antigen when placed with anti- 

sera developed in rabbits by injections of the causative 

agent, produced a precipitate. Nelson and Dworak (12) 

have demonstrated that the globulin fraction of the 

proteins of seeds of certain varieties of flax were 

highly specific as antigens. They found that this spec- 

Ifleity is distinct enough to distinguish between a 

variety of flax which is resistant and a variety that is 

non-resistant. This was shown by the precipitin test 

using antisera developed in rabbits by globulin extracts 

of the flax. 

As bacteriosis of walnuts is a serious infectious 

disease in the ?aclflc Northwest, and shows a wide var- 

jability In its Incidence of infection, It was thought 

that methods similar to the above might be of value In 

determining the cause for this variance in the suscep- 

tibility of the trees to blight. 

In the preparation of the globulin extract of the 

walnuts, procedures had to be used to minimize as much 
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as possible any chance that denaturatiori of the protein 

might occur. This denaturation, if it occurs, causes 

loss of certain specific antigenic properties, as has 

been stressed recently by Mirsky and Pauling (10). The 

specific immunological properties which distinguish most 

proteins are conspicuously diminished by denaturation (2). 

A problem arising from this study was to obtain a 

satisfactory solution of the globulin in order to make 

precipitin tests. Fedotova does not reveal the method 

of preparing the globulin from the plant tissue, and as 

little or no references to this procedure are found in 

the literature, it was necessary to do considerable ex- 

perinientation to find a suitable method of preparation 

for the protein that would not cause denaturation of the 

protein or inhibit or mask the precipitin reaction. Of 

the various ways tried, 0.85 per cent NaC1 adjusted to 

pH '7.0 was considered most satisfactory from the stand- 

point of reaction and possibility of masking the precip- 

itin test through false precipitation. In tests using 

0.1 per cent NaOH as a solvent, the protein either pre- 

cipitated out spontaneously or gave very heavy precipi- 

tates with normal serum, showing that the NaOH had some 

effect on the reaction and therefore it was not used. 
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Good precipitetes were obtained using antisera 

developed In rabbits by injection of walnut globulin and 

the homologous antigen (Table II). This shows that pre- 

cipitins actually were developed In the blood stream of 

the Injected animal in response to the walnut globulin. 

No differences were detected in the precipitates when 

cross titrated between the globulins extracted from the 

Duncan orchard which had a high Incidence of Infection, 

and the globulin extracted from the Gale orchard which 

had a low incidence of infection. Since it Is not known 

if there are resistant and non-resistant varieties of 

walnut trees, lack of differences in the presence of 

precipitins may not have much significance In light of 

Nelson and Dworak's experIments on resistant and non- 

resistant varieties of flax plants where they had defi- 

nite knowledge beforehand of the resIstivity of the ex- 

amined variety. It is possible that further experimenta- 

tiori may develop some way to detect differences In the 

proteins of walnut trees. 

Additional tests were made to see If differences 

in the two globulin preparations could be detected by 

using antisera developed in rabbits for walnut and fil- 

bert blight pathogens against the walnut globulin antigen. 

This was similar to the method developed by Fedotova in 

her work on bean and cotton diseases. Where she obtained 
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positive precipitin reactions, the Intensity or which 

coincided with the resistance of the plant to disease, 

when tests were carried out using this procedure, no 

precipitate could be observed. Results of this experi- 

ment are shown in Table IV. It is possible that the 

titre of the precipitin sera was too low or the globulin 

was not properly prepared. As mentioned previously, 

Fedotova did not reveal the method used in obtaining the 

globulin suitable for use in the precipitin test. Fur- 

ther studies should be made to determine if other methods 

of preparing the globulin would be more effective. It 

might be possible to prepare a globulin extract of the 

bacterial celi, and use this with the plant globulin to 

see if precipitation occurs. Globulins prepared from 

the bacterial cell could be injected into rabbits to 

build up antisera. Tests could be run on the plant glob- 

ulins using the prepared rabbit sera. 
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SUMMARY AND CONCLUSIONS 

1. Globulins were prepared from nuts of walnut 

trees from two different orchards In which the incidence 

of infection to walnut blight showed a marked difference. 

2. Antisera were developed by intravenous injec- 

tions of these globulin preparations Into rabbits. 

3. Tests were made on various solvents in order 

to get the protein in a state most suitable for perform- 

Ing the precipitin tests. It was found that NaOH In any 

great amounts caused spontaneous precipitation of the 

protein and gave positive results with normal rabbit 

serum. 

4. Homologous and cross precipitation of the 

globulin and antisera failed to show differences in the 

quantity or quality of the precipitate obtained. 

5. A demonstration that precipitins were developed 

in the injected animals by the plant protein was shown by 

means of the precipitin test. 

6. Precipitin test using antibacterial serum de- 

veloped for walnut and filbert blight pathogens failed 

to produce any positive results in contrast to the work 

of Fedotova on cotton and beans. 

7. It is suggested that further work be done in 

order that a more suitable solvent for the globulin be 



found, as this may have a bearing on the production of 

results by this method. It is also suggested that ad- 

ditional tests be made according to the plan used in 

this study by the use of globulin extracts of the bac- 

terial cell. 
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