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21.91 tons of beets, respectively. In 1926 sugar-beet nematode infested 
these plats and the growing of sugar-beets was discontinued. 

When manure was applied to sugar-beets at the rate of 5, 10, 15, 30, and 
40 tons to the acre, each ton of manure applied gave 2.55, 1.48, 0.99, 0.55, 
and 0.47 tons of beets, respectively. This shows that frequent light applica
tions give greater returns than less frequent heavy applications. 

Two parts of the farm were seriously depleted. On this land three re
covery experiments were begun in 1922. In one case wheat and beets were 
alternated without manure, with green manure, with a light application of 
farm manure every fourth year, and a similar application every second year. 
The alternation of beets increased the wheat yield from 20 to 37 bushels 
an acre. 

Green manure gave 40.7 and manurings 43.7 and 46.3 bushels an acre. 
The beets gave no increase for alternation with wheat. 

On another series of depleted plats peas and beets were alternated with 
the same treatments as for wheat and beets. The pea yields increased· from 
2687 to 3487 pounds of green peas to the acre for a light application of 
farm manure; green manure gave no increase. There was no plat of con
tinuous peas for comparison. The beets gave 6.0, 7.6 a'nd 16.28 tons of beets 
for no manure, green manure, and farm manure in comparison with 6.96 
and 4.7 tons from two unmanured plats grown continuously to beets. 

On depleted land, a 4-year rotation of wheat, clover, potatoes, and sugar
beets was also grown without manure and with manure once in 4 years. 
Wheat yields increased from 20.8 to 39.4 bushels due to rotation and to 43.1 
bushels with the added manuring. Potato yields were 167, 213 and 277 
bushels for no rotation, rotation, and rotation with manure once in four years. 
Beet yields were 6.96, 3.04, and 9.91 tons to the acre for no rotation, rota
tion, and rotation with manure once in four years. 

A 6-year rotation of potatoes 2 years; peas; beets 2 years; and wheat 
without manure gave 4.92 and 4.95 tons of beets, 189 and 160 bushels of 
potatoes, 32.9 bushels of seed peas, and 38.3 bushels of wheat. 

A 4-year rotation without manure gave the following acre-yields: Pota
toes, 149 bushels; oats, 79 bushels; ear corn, 60.4 bushels; and field beans, 
26.3 bushels. 

Alternate Gorn and sugar-beets without manure gave acre-yields of 55.8 
bushels of ear corn and 4.22 tons of beets. 

A 7-year rotation of alfalfa 3 years, oats, - sugar-beets 2 years, and oats 
with two years of beets manured at the rate of 10 tons to the acre gave 
acre-yields as follows: 

Alfalfa 

1-year-old 
2-year-old 
3-year-old 

Sugar-beets 

1st year . .... . ........... .. .. ... . . ..... . . . . ...... . 
2d year .... . . .... .. .. .. . .. . ............ ........ . . 

Oats 
After alfalfa and before beets .... . . . ... . . .. . . ... . . . 
After two years manured beets .......... . ... .. .. .. . 

Yield 
4.55 tons 
6.20 tons 
6.13 tons 

13.63 tons 
19'.70 tons 

80.2 bushels 
107.4 bushels 
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A 10-year rotation of alfalfa 5 years, potatoes, sugar-beets, peas, sugar
beets, and wheat were grown on land unmanured before 1922 when the 
rotation started and on land manured for 20 years before 1922. The acre
yields were as follows: 

Crop 

Alfalfa (3, 4, and 5 years old) ....... . 
Potatoes ...... . ...... . . .. ........... . 
Peas (canning, shelled) .. . ..... .. .. .. . 

Sugar-beets 

Previously 
Unmanured 

6.24 tons 
249 bushels 

2810 Ibs. 

After potatoes ............ . . . . . . . 14.78 tons 
Mter peas ....... . . . ... . . . .... . " 16.33 tons 

Previously 
Manured 

7.50 tons 
241 bushels 

3961 lbs. 

20.01 tons 
20.60 tons 

In this rotation 10 tons of manure were applied three times in 10 years 
to the potatoes and to the two beet crops. The alfalfa, peas, and wheat did 
not receive any manure directly. 

All acre-yields are summarized in Table 25. 
The yields of alfalfa when it was one, two, three, four, and five years old 

showed that on land scantily manured it reached its maximum yield in the 
third year and then decreased a half ton in the fourth year and another 
half ton in the fifth year. On land long and well manured it was as good in 
the fourth and fifth years as in the third. 
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GENERAL CONCLUSIONS 

1. It was found possible to maintain or to build up a high state of 
productivity in this soil by the use of farmyard manure and a good 
cropping system. 

2. Manure was most effective on sugar-beets. In fact, sugar-beets 
were not grown successfully without manure. 

3. Manure was also effective on alfalfa, potatoes, and corn but less 
effective on the small grains where it usually caused lodging. 

4. Frequent moderate applications of manure were much more 
effective than the same quantity of manure used as occasional heavy 
applications. 

5. Almost any rotation system was beneficial to the small grains. 
Rotation was nearly as essential to the small grains as was manure to 
the sugar-beets. 

6. Sequence in the cropping order was also important for potatoes, 
for alfalfa, and for corn and was essential for sugar-beets on nematode 
infested land. 

7. Sugar-beets after small grains did not do as well the first year 
as when potatoes or peas came between the small grain and the beets. 

8. Where properly manured and where there was no nematode in
festation, sugar-beets following sugar-beets for two or three years 
in succession were better than when following other crops. 

9. Alfalfa hay yields usually began to decrease when the stand was 
four or five years old except on land long and heavily manured. 

10. A rotation system, including alfalfa and cultivated crops and 
with moderately heavy manuring, was the most successful in main
taining a high yield of all of the crops studied. 


