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Early separation of individuals according to their maturity is 
often desirable in breeding work. It  has been observed that when 
potato seedlings are started from seed they may vary in the number 
of days required to mature in the greenhouse. Tests have been 
conducted to study the significance of this variation in maturity and 
its relation to the behavior of later clonal generations in the field. 

In breeding work, potato seedlings are usually started in Sep- 
tember and harvested in February. In 1936 and 1937 the individual 
seedlings were recorded as the vines died in the greenhouse. These 
individual readings were then used to secure the average mean num- 
ber of days to maturity for each family. The use of four random- 
ized blocks allowed the variance in maturity due to hereditary differ- 
ences between families to be separated f rom the variance caused by 
environment. Since a different group of families was grown each 
year, the data for  the two years are presented separately. The an- 
alysis of variance is presented below: 

Variation Caused 
by 

Families 
Blocks 
Error 

I936 

D. F. 

5 ~ 
3 

15o 

Mean Square 

51.2 * 
88.1" 
14.6 

1937 

D. F. 

67 
3 

201 

Mean Square 

234.7* 
182.9" 
52.9 

*Values for F exceed the I per cent point. 

I t  will be noted tha t  the differences be tween blocks were  sig- 
nificant, indicat ing tha t  the location in the greenhouse  influenced 
the t ime required for seedlings to mature .  All observat ions  showed 
that  this difference was caused, at  least in part ,  by  the location in 
relat ion to available light. The  var ia t ion caused by  differences 
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between families was significantly higher than error during the two 
years. Since the differences in the mean number of days to maturity 
between families can not be reasonably assumed to be due to chance, 
o ther  probable sources of this difference must  be sought.  

Hered i ta ry  variat ions between families might  sat isfactori ly 
explain the results. The  mean number  of days for ma tu r i ty  of pro- 
genies from early and late varieties crossed with selection 5-10-1 is 
given in table 1. The  F 1 progenies of crosses involving the early 
varieties, Warba,  Ear ly  Ohio, and Tr iumph,  required fewer  days 
to mature  than those from the late varieties,  Russet  Rural, and 
Jubel. The  mean number  of days to ma tu r i ty  of progenies  from 
early varieties as a group differs significantly f rom that  of the 
late varieties. These  observat ions suggest  tha t  differences in ma- 
tur i ty  between families in the greenhouse  are heri table  and that 
the factors responsible for varietal  different iat ion for ma tu r i ty  in 
the field are also operat ive in different iat ing their  progenies  in the 
greenhouse.  

The  differences in matur i ty  obtained between families in the 
greenhouse could be used to advantage in breeding for early ma- 
tur i ty  providing the families reacted the same in the field. Seven- 
teen of the fifty-one families harves ted  in the greenhouse  during 
the winter  of 1936 were grown in the field in 1937. This  was their 
second clonal generat ion in the field. The  matur i ty  of these families 

TABLE I.--Mean maturity in the greenhouse of F~ families from 
individuals of vary~n,c d maturity pollinated with selection 

5- IO- I  

Pistillate 
Parents 

Warba 
Early Ohio 
Triumph 
4-9-3-i-i-t-i-i 
4-25-6 
I I6.30-I 
Russet Rural 
Jubel 

Mean Number of Days to 
Maturity of Progeny 

Ii4.9 
II8. 5 
I20. 5 
I2o.9 
I2I.I 
i21.6 
I22.8 
I26.7 

S. E. of difference ~ 2.56 

was measured by the same methods  as previously  employed in the 
greenhouse.  Since no family matured  all of its seedlings before 
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harvest, an additional record was made at weekly intervals of the 
percentage of green foliage that remained beginning five weeks 
previous to harvest, and these weekly estimates were averaged to 
obtain a mean for the family. The  data on greenhouse and field 
observations for the seventeen families are presented in table 2. An  

TABLE 2.--Maturity of each of seventeen families in greenhouse and 
in field 

Family 
Number 

II8.35 
I24.35 
1 I - 8 - I - 9 -  4 
I I I . 3 5  
I I9.35 
2I-2-2 
I21.35 
8 2 - I I  
I I-I-2-2- 4 
39.25 

194.35 
167.35 
5-IO-I  
I65.35 
IO7.35 
Io4.35 
166.35 

3$ean Number of Days to Maturity 

I935-6 
Greenhouse 

I937 
Field 

I I  5 I IO 
I 2 I  I I 6  
I I  9 I I  7 
119 118 
I23 I I  4 
I 2 I  I I 7  
I I  7 I 2 I  
I20  I I 9  
I22 I20  
I22 I20  
I23 I I 7  
I22 I 2 I  
126 I I I 9  
I27 ! I I 9  
I27 I I23 
I26  I 125 
I27 I I23 

l 

Per Cent of 
Foliage Green* 

1937 
Field 

I5 
i8 
48 
38 
42 
47 
63 
55 
55 
42 
57 
54 
48 
52 
49 
7I 
62 

*Average of observations each week for six weeks previous to harvest. 

inspection of the data shows that  there is an association between 
the greenhouse and field observations.  The  coefficients of correla- 
tion between the greenhouse and the two sets of field observat ions 
were .567 and .569. 

The analysis of variance for the seventeen families in green- 
house and field shows that  the mean differences for matur i ty  be- 
tween families, when the results obtained at the two locations are 
combined, are highly significant. The  analysis is presented in table 
g. I t  will be noted fur ther  that  the variance for interaction of 
families with locations is no greater  than that  obtained for error. 
This can be interpreted to mean that  the families reacted the same 
for matur i ty  in the greenhouse  as they did in the field, and that  any 



156 THE AMERICAN POTATO JOURNAL [ V o L .  15, 

dissimilarity of behavior  for matur i ty  at the two locations could 
be reasonably ascribed to chance. 

Fur the r  evidence of an association between matur i ty  in green- 
house and field was obtained from observat ions on four families 
g rown  in the greenhouse in the winter  of 1936-'37. The seedlings 
of the four families were each divided into five groups  according 

TABLE 3.--Analysis of variance for maturity of seventeen seedling 
families grown in greenhouse in 1935 and in field in 1937 

Source of 
Variation 

Families 
Locations 
Blocks 
Families x loca- 

tions 
Error 

Degrees of 
Freedom 

16 
! 
I 

16 

33 

67 

Sum of 
Squares 

645.38 
226.12 

19.o6 
177.38 

414.94 

1482.88 

Mean  
Square F 

40.34 3.2** 
226.12 

19.o6 
11.86 

12.52 

**Exceeds the I per cent point. 

to the matur i ty  of the seedlings in the greenhouse.  The  groups 
compris ing each family were then g rown in the field and observa- 
tions were obtained on their maturity. The data are presented in 
table 4. A significant difference between the means for matur i ty  

TABLE 4.--Showing relation between number of days required for 
seedlings to mature in greenhouse and percentage of seedlings 

green at time of harvest in~ field 

Families 

Group 

17-3 
(I2I)* 

! 
17-2 80-7 

(126)* (129)* 
9-1 

( I37 )*  

Mean 
Days to 

Maturity in 
Greenhouse 

Field 
Immature Seedlings at Harvest 

I00 
I I0  
I I5  
120 
125+ 

Total 

Per Cent 
2 2  

36 
46 
55 
50 

219 

Per Cent 
22 
55 
55 
5I 
43 

226 

Per Cent 
45 
58 
45 
53 
42 

243 

Per Cent 
44 
40 
50 
55 
57 

246 

Total 

133 
189 
I96 
214 
I92 

924 

*Mean number of days to maturity of family in greenhouse. 
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of the five groups was obtained. The  groups within the families 
tended to mature in accordance with their behavior in the greenhouse 
with the exception of family 80-7 in which the group, s show no par- 
ticular trend. 

The mean maturity of the four families in the field was consistent 
with their greenhouse behavior. The results of this experiment 
agree with those obtained from the other studies. They furnish 
additional evidence of an association for maturity between green- 
house and field. 

S U M M A R Y  

Significant differences in the mean number of days to maturity 
was obtained between families of seedling potatoes in the green- 
house. Progenies from crosses involving the early varieties matured 
more quickly than those from the late varieties. The coefficient of  
correlation for maturity between greenhouse and field was .56 . The  
variance for interaction of families with locations was no greater than 
that obtained for error. This result indicates that in this experiment 
early and late families reacted the same for maturity in the green- 
house as they did in the field. A study of maturity in the greenhouse 
and field, with seedlings comprising four families, furnished additionaI 
evidence of an assoc,_'ation in" maturity between the greenhouse and 
field. The observations indicate that maturity in the greenhouse, when 
combined with field observations, may increase the reliability of the 
estinaate of the breeding value of a parent for  quick maturity. 

R E P O R T  ON P O T A T O  V I R U S  D I S E A S E S  IN I937 
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United States Department of Agriculture, Washington, D. C. 

This  repor t  comprises a review of some of the papers on pota to  
virus diseases published in 1937. 

Putnam ( I5 )  found in his comparative studies of the three 
viruses tha t  mott le  virus, the r ingspot  virus, and yel low mott le ,  
belong to the same group. They were able to infect Datura stramonium, 
were not transmissible by Myzus persicae and were equally resistant 

1Associate Pathologist, Division of Fruit and Vegetable Crops and Diseases. 


