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Rotation as applied to general farming practices refers to th e 
succession of crops planted on the la nd. Three rough categor ies 
of rotation are usually recognized. These are the specialist, the 
opportunist , and th e planned rotation. 

The specialist type of rotation is one ill '"hich only one crop 
is grown continuously. The commOJl examples 01 this are orchards 
and vineyards. Annua l or biennial plants do not usually fall 
into this category because 01 problems that arise with regard to 
insect and disease incidr llcc in the Ltncl. A lthough th ere is som e 
of this still being clone with annuaJ and biennial crops, th ere 
is becoming less and less at it. 

The planned rotation is one 111 which crops are grown in a 
succession which is planned several years in advance. This type 
is most commun in areas wlHTc hay, grain , and a few row crops 
comprise most of the acreage . 

The opportunist type of rotat ion is where there is a choice 
of several crops and the [arm operator selects those each year 
hom which he expects to derive the greatest fin ancial returns. 
This is a typical rotation for much of the land in the Salinas 
Valley of Californ ia. Crops grown und er this type of rotation 
include lettuce, sugar beets, broccoli, cauliflower, spinach, onions, 
and potatoes. 

For a long time it has been known that cruciferous crops- such 
as broccoli and cauliflower wou ld propagate th e sugar beet 
nematode, Helcrodaa schachtii. This made heet growing risky 
following ont' of the crucift'rs in ground infested with the sugar 
beet nematode. Damage to sugar heet crops hi sugar beet nema ­
todt' has been observed in Jand that had not grovvn beets for 
many years, but had grown one of the crucifers as one of the 
intervening crops. L'sLlally this damage was observed when the 
broccoli, cabbage, or cauliflower was p lanted immediately pre­
ced ing the beet crop. 'Vhil e the main reason for the current 
study was to determine th e effects of each of the selected rota­
tions, one of the other important purposes was to compare beet 
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production on land that had broccoli planted immediately pre­
ceding th e bee ts il itll produ ction on land wh ere broccoli had 
been planted two years before the beets. 

The land used was relatively heavy adobe type soil 'with a 
moisture holding capacity of abou t 25 pe rcent. The particul ar 
fi eld had period ically been pl anted to sugar beets for th e past 
60 years. It was known to be infested with sugar beet nematode. 

Six rotations \-ve re selec ted that might be found in the Salinas 
Valley of Ca liFornia. These were three-year rotations each oE 
which included sugar beets 'with two years of crops intervening 
between successive crops of sugar beets. The intervening crops 
included lettuce, beans, barley, broccoli , and carrots. Alfalfa 
\I'as not included in this test because of the difficulty of handling 
it on the size 0 1' plots used. The plot size was fo ur beds wide 
by approximately 250 feet long. T he bed used was the standard 
hed for most crops in the Salinas Valley of 40 inches From center 
to center, on which tll'O rows of the particul ar cro ps (except 
barley) were planted 14 inches apart on the beds leaving 2() 
inches between tbe rows separa ted by the furrows . Three replica­
tions of the rotations were used in a randomized com plete block 
a rrangement. 

In 1953 the en tire plo t iI'as in suga r beets, in 1954 and 195.S 
the intervening crops wcre pl anted, and in 1956 sllgar beets 
\Vere again plan ted to measure the effects of the preceding ClOpS 

()n the yields and sucrose conce ntraLions. The pl ot is designed 
t·() continue for several cycl es of the rotation. The study here 
rcported is froll1 the results of data after 011l" complete rotation. 

Table 1 shows the sequences o f crops used during F)54 and 
195;) togethe r with the production o f sugar beets cluring 19;)6 
for each rotati on. 

T able I.-Showing Yields, Sucrose Percenlages, and Pounds of Sugar per Acre of Sugar 
Bee ts Harvested from ROlation Plots to D e termine th e Sequence o[ Crops ~'Iost Conducive to 
the Production oC Sugar Bee ts. Beets Were Planted February 9, 1956, to Va riety S·l, and 
Harvested Sep tember 18, 1956, at Sprecke ls, Cali Cornia . (Average oC Three Replications) 
1956 Beets. 

Rota tion Percent 
Nunlber 1954 1%5 Tonnage Suo-ose Lbs./Acre 

Lettuce-Let lu ce Lettuce-Le ttuce 18.49 12.63 4.690 

2 Lettllce-Le ttuce Bea ns 20.5 1 12.90 5,320 

Le tlllce-Broccol i Bea ns 23. 13 12.70 5,870 

4 Carrots Barl e)' 18. 14 13.53 4,9 10 

5 Bea ns Let tuce-Le ttuce 19.85 12.70 5 ,010 

6 Beans Letluce -Broccoli 11.93 13 .20 3, 140 

LSD a t P .o<} 3.26 NS 980 
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As can be seen from Table I , some of the rotations included 
double cropping systems or two crops in the same year. This is 
a common practice in the Salinas Valley in the production of 
rapidly growing vegetable crops. 

vVith only three replications experimental errors are rather 
high, consequently, it takes a relatively large amount of differ­
ence betvveen the different treatments to reach statistical sig­
nificance. The one thing that is striking from these data is the 
tremendous red uction in the yield of beets follow ing rota tion 
Number 6. The main reason for this is that this particular 
rotation included broccoli immediately preceding the sugar beet 
crop. The sugar beet nematodes that survived on the broccoli 
were present in larger numbers in the plots of rotation Number 
6 than they were in any of the other plots. The beets in th e rota­
tion Number 6 plots could be distinguished from the seedl ing 
stage throughout the growing season by their unthrihy appear­
ance. Examination of the roots of beets in this rotation showed 
them to have much higher nematode counts than beet Toots 
from other plots. 

There may be an additional contributing factor in the re­
duced vigor of the plots of beets in rotation Number 6. A crop 
of broccoli leaves a large amount of vegetative matter in th e 
surface layers of the soil that needs to be decomposed before it 
can be of much value to subsequent crops. During this period 
01' decomposition , nitrogen is required by the organisms of de­
composition and it is possible that for this reason , until th e 
decomposition process was almost completed, the young beets, 
planted after the brococli crop was plowed under, may have 
suffered some from a temporary nitrogen deficiency. This con­
dition would have been ideal for the nematodes to parasitize the 
beets. 

In the case of rotation Number 3, 'where broccoli was also 
included in the rotation, but two years prior to the beets rather 
than immediately preceding them, there appears to be no such 
reduction in th e beet yi elds. On the contrary, the beets in that 
particular rotation yielded best · of any of the rotations tested . 
The exact reason for this is not definitely knovvn. It is probable, 
however, that sufficient time was allowed for th e complete de­
composition of the organic refuse of the broccoli crop before 
the beet crop was planted so that no retarding effect on th e small 
beet plants occurred. In addition, the planting date of early 
february, or ea rlier where possible, is defi nitely an asset in pro­
ducing satisfactory yields of sugar beets on land infested with 
the sugar beet nematode. 
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A comparison between the sugar beet yie lds from rotations 
Number 3 and Number 6 leads to an interesting observation. 
Both of these rotations included the same crops but differed onJy 
in the chronological arrangement of them. One produced the 
highest yield of the entire test while the other produced the 
lowest. It seems apparent that if both beets and a cruciferous 
crop such as broccoli are to be included in the same rotation 
on land infested with the sugar beet nematode the broccoli should 
foJ low the beets rather than the beets follow the broccoli. In 
rotation Number 3 the year of beans between the broccoli and 
the beets seemed sufficient to al low a satisfactory yield of beets. 
It should be noted that the sugar beet nematode is not genera ll y 
considered an economic factor in broccoli production. 

It is also interesting to note that the two highest yields of 
the six rotation studies, occurred on the plots having beans as ,.. 
the immediate preceding crop. This finding is in agreement 
with the fi.ndings of Dubetz et. al. (1) 2, who studied the effects 
of preceding crops on the yields of sugar beets and found one 
of the most beneficial crops to precede sugar beets to be field 
beans. 

Summary and Conc1usons 

A study of six rotations that included crops commonly grown 
in the Salinas Valley of California was made to determine which 
had the most beneficial effect on a sugar beet crop at the termina­
tion of each . 

It was shown that if both sugar beets and broccoli are in­
cluded in the same rotation, the sugar beets should not immedi­
ate ly follow the broccoli if the land is infested with the sugar 
beet nematode. The same wou ld be expected with other cruci­
ferous crops. The deleterious effect of the crucifer on the beet 
crop immediately following seemed two-fold; the lal'ge amount 
of organ ic debris of the broccoli turned under retarded the early 
growth of the beets, and presumably, due to this retarded growth , 
the hi~'her population on sugar beet nematode is that plot ap­
peared to be more effective in reducing beet yields. 
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