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MECHANIZATION of the SUg;lf hcct crop has developed rapidly 
Juring the past 5 ye'lfS. However, mechaniza.tion of  the h,trvest has 
progressed more rapidly than has mechaniza tion of the spring work . Spring 
mechanization is dependent on many factors, some of the more important 
ones being the development and llse of  p rocessed seed, the p roper prep � 
aration of the seedhed, the development and use of p recision p lanters, the 
control of spring weeds and the use of mechanical methods for thinning 

dnd subsequent weed control .  This study deals with the factor l isted l ast, 
namely, the use of mechanical methods for thinning and suhsequent weed 
control . 

Future steps toward spring mechanization will  deal with procedures 

which will  p rovide for increased u n i formity of initial stands and the control 
of spring wecus. Proccuu res will  he developed no doubt which will give 
control of spring weeds \vhilc heet populations arc reduced mechanically.  

Mechanical thinning tests conducted in 1 946  sho\1,:ed some reduction 
i n  yield for treatments handled mechanically.  The complete mechanical 
thinning treatment gav!? Cl yield of 8 percent less than the customary hand� 
hlock and thin treatment.  The mechanical thinning treatment, however, 
cut down the spring l ahor requirement hy 4:; perc!?nt as compared to the 
hand,hlock and thin treatment. 

The 1 �4  7 tests were designed to evaluate the effect of initial  seeding 
rates on various methods of  thin ning. The ohjectives were : ( 1 )  to determine 
the seeding rate hest adapted to various methods of beet thinning;  (2) tu 
determine the hest spacing for v;\ rlOUS methuds of beet thinning and ( 3 )  
to determine the seeding r,lk and spacing most adaptahle t o  complete 
mechanical thinning. 

The trea tments set u p for common us\..' in these experiments \"'(>n:: : 

1 .  Hand thinning at the 1 11 to 1 1  leaf stage (considered as averagE' 
time of hand thinning) . 

2. Hoe thinning at the 4 to () leaf stage. 

:..  Cross - thinning with R -inch centers at the 4 to 6 leaf stage. 

4. Cross-blocking with 8 - i l1Ch centers a t  the 4 to 6 leaf stage. 
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') .  Cross�thinniIlg with 1 2 -inch centers at the 4 to 6 leaf stage. 

() .  Cross-hlocking with 1 2 - il1ch centers at the 4 to 6 leaf stage. 
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7 .  Cross-thinning with 1 6  tu 1 4-inch centers at the 4 to 6 leaf stage . 

R. Best mechanical thinning and weeu-control treatment that each 
area can devise. 

It should be noticed with these treatments that emphasis was placed 
on timely rnechanical thinning work as contrasteu with the more or less 
common practice of waiting and using mechanical means as a l ast resort. 
It might seem that disadvantage was placed on treatment No. 1 by delaying 
thinning until the I O ta 12 leaf stage. It shoulJ be kept in mind that Jue 
to avaibble lahor, hand thinning is sometimes accom plished when beets 
have grown beyond the 10 to 12 leaf stage. It was felt that the 10 to 1 2  
leaf stage would strike a happy medium and i t  would, therefore, be a 
fair treatment to use as the check to he representative of commercial prac' 
tice. A little explanation is desirahle on cross�thinning and cross�hlocking. 
Cross,thinning is the term used tu imply mechanical work to the final stand 
\vhile cross-blocking infers leaving a mechanicalh,r treated stand which is 
in excess of  that ultimately desired, then trimming out excess p lants by 
long-hanJleJ hoe. 

Each of the previously l isted treatments was made un three seeuing 
rates� �3 to 4 seeds per foot, 7 to 8 seeds per fuot, anu 10 to 12 seeds per 
foot. Prohahly the 7 to R seeds per foot rate most nearly represents the 
average of commercia l  seeding rates . 

Plots were replicated six times and tests were conducteu in six different 
areas by five different sugar companies. The locations and companies respon� 
sihJe for the tests are ; 

1 .  Twin Falls, Idaho Amalgamated Sugar Company 

2. Sagincnv, Michigan� �FarnKrs &' Manufacturers Beet Sug;{ [ 
Association 

�, . Longmont, Cl)lurcldo Great Western Sugar Company 

4. Rocky Ford, Colorado�-·-American Crystal Sugar Company 

5. Idaho Falls, JJaho Utah- IJaho Sugar Company 

o.  Salt Lake City, Utah- -Utah- JJaho Sugar Company. 

A test at Rocky Ford, ColoraJo, had to be Jiscarded because small 
a.Teas were later discovered to be affected by nematodes. In  another test 
near Saginaw, Michigan, due to extreme unfavorable spring conditions. 
only one se-cuing rate was found possihle. 

The individual test results are shown, giving the location uf each, 
in tables 1 to 5. Summaries have been computed for "Tons Per Acre," 
"Percent Sucrose," "After Thinning Stand Counts" and "Time Per Acre." 
Table 6 shows a combined summary of the tests where al l  three seeding 
rates were useJ (tables 1, '. , 4,  ' ) .  
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Discussion and Sunullury 

If we are to maintain a balance in the mechanization of the sugar 
heet industry, spring labor requirements must be brought in line with fall 
labor requirements as rapidly as possible .  Mechanical thinning tests con� 
Jucted through The Foundation during the past two seasons demonstrate 
that this ohjective can be obtained .  

General summary statements from the tests are : 

1 .  The average yield in tons of beets per acre is increased as the 
seeding rate is increased.  This is true for al l  treatments and becomes an 
important factor in the mechanical treatments. 

Table l .-Mechanical Thinning Test, 1947, Twin Falls, Idaho. 

Tons per acre c; sucrose 
Seeding rate Seeding ratE' 

Treatment 3-' 7-8 1 0- 1 2 Average 3-4 7-8 1 0- 1 2  Averag-I" 
------- -

Hand _ _ _ _ _ _ 1 6 . 4 0  1 6 . S 6  2 0 . 0 7  1 7 . 7 7  1 7 .2 1 7. 1  1 7 . 1  1 7 . 1 6  
Hoe - _ _ _ _ _ _  1 6 . 0 7  1 8 . 3 9  1 9 . 4 0  1 7 . 9 5  1 7. 3  1 7 0  1 7 . 0  1 7 . 1 0  

· C .  T. , - - - _ _ _ _ _ _  1 4. 3 6  1 6 . 4 2  1 5.22 1 5 . 3 3  1 7 .2 1 7 . 4  1 7 . 4  1 7 . ::1 3  
... · C. H. W·  _ _  1 4. 7 4  1 7 . 1 6  1 7.85 1 6 . 5 8  1 7  .;�  1 7 . B  1 7 . 1  1 7. 2 3  

· C .  T. 1 2 "  _ _ _  _ _ _ _ _  1 5 . 6 2  1 8 . 3 1  1 6 . 6 4  I S . R n  1 7 .0 1 7 . 1  1 7 . 4  1 7 . 1 6  
... · C .  B .  1 2 "  _ _ _ _ _ _  1 1 . 0 7  1 5 .60 1 7 .3R 1 5 .68 1 7 . 3  1 7 . 1  1 7 . 5  1 7 . 3 0  

·C. T. 1 6 - 1 4 "  _ _ _ _ _  I :3 . 4 H  1 5 . 7 7  1 6 . 7 1  1 5 . 3 2  1 7 . 2  1 7 . 2  1 7 . 6  1 7 . 3 3  
" · · Other _ _ _ _  _ _ _ _ _  1 4 . 4 2  1 5 . H 5  1 7 . 1 3  1 5 .80 1 7 .2 1 7. 3  1 7 . 6  1 7 . 3 6  

Average _ 1 4 . 9 0  1 6 . 7 5  l 7 . n S  1 6 . 4 1  1 7 . 2 1  1 7 . 1 9  1 7 . 3 4  1 7 . 2 :)  
._ -----

After-thinning stand-count Time per acre ( hours) 
-------- ------ ----

�umber beets per 1 00  {('et 

3-4 

Hand - - - - 76 
Hoe k-;-'- - - 72 

" C� -T. - - - 99 
.. ..  C. H.  W ·  7 2  

· C .  T .  1 2 " _  - - - - - - - 96 
"' ''C . B. 1 2 " _  6 0  

·C. T. 11,- 1 4 - _ _ 1 0 4  
" " " Other 

Averag�- - - - - _ _  1 2 2  
- - - - -

*Cross-t.hin n i n g"  . 
.. ... C ross-block ing. 

" "' ·Twin Fails Weeder. 

88 

Seeding rate 

7-8 1 (}-1 2 Average 

61 !J4 7 7  
e R  99 86 

1 1 5  H g  1 1 8  
67 82 7 4  

1 30 1 1 4  1 1 3  
7 8  6 9  6 9  

1 2 0  1 2 2  1 1 5  
1 0 6  1 6 6  1 3 1  

9 6  I I I  98 

Seeding rate 

3-' 7-8 10-12  Average 
-------

2 3 . 6  2 6 . 6  2 9 . 7  2 fi . 6 3  
2 0 . 9  2 :� . 8  3 2 . 3  2 r  • .  6 7  
1 5 . :-1  1 7 .0 20.9 1 7 . 7 3  
2 1 . 1  2 2 . 1  2 4 . 5  2 2 . 5 7  
1 5 . 3  1 7 . 0  2 0 . !:!  1 7 . n  
1 1' . 7  2 4 . 8  2 5 . 4  2 2 . 9 7  
1 5 . a  1 7 . 0  2 0 . !)  1 7 . n  
1 5 . 3  1 7 . 0  2 0 . 9  1 7 . 7 3  
1 8 . 1 9  2 0 . 6 6  2 4 . 4 4  2 1 . 1 0  

Table 2.- Mechanical Thinning Test. 1947, Saginaw, M i c h h.; a n .  
1 0 - 1 2  Seedi n g  Rate 

Treatment 

Hand __ . _  
Hoe _ _ _ _ _ _ _ _  _ 

"'C. T. W' _ _  

.. ... C .  H. W' _ _ _  _ 
"' C .  T. 1 2 "  _ _  

· "' C .  B .  1 2 "  _ _  

· C .  T. 1 6 "  _ _  

"' ... ·Other _ _  _ 
Average __ 

After-thinning Time 
stand-counts- per acre 

Tons per acre '/�) sucrose beets per 100 '  (hours) 

_ _  _ _  _ _ _ _ _ _ _ _  � _ _  1 1 .43 
_ _ _ _ _ _ _ _ _ _ _ _ _  . _ _ _ _ _ _ _  1 1 .49 

_ _  10.52 
_ _ _ _ _ _ _ _ _  1 0 . 2 3  

_ � _ _ _ _ _ _ _ _  1 0 . 8 9  
_ _ _ _ _ _ _ _ _ _  1 0 . 6 2  

_ _ _ R . 2 3  
_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  1 0. 7 4  

_ _ _ _ _ _ _ _ _  1 0.52 

1 5 . 5 8  
1 5 . 6 0  
1 5 . 8 0  
1 5 . 4 !i  
1 5 . 3 5  
1 5 . 5 8  
1 4 . 3 8  
1 6 . 6 8  
1 5. 4 3  

97 
106 

9 :)  
7 2  
9 1  

1 02 
52 
97 
89 

1 8 . 5 :)  
1 8 . 3 0  
1 3 . 9 6  
1 2 . 5 R  
\ 6. 2 4  
1 6 . 4 7  
1 2 . 1 3  
1 3 . 2 7  
1 5 . 1 9  

·Cross-thinning followed b y  weeder trim minI{. 
" * C ross-block i n g  and hoe trimming. 

" " *D i x i(" followpd by weeder trimming. 
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Tahle :l .  Mecha nical  Thinn in� Test.. 1 \1 4 7 ,  Itlaho Fa lls .  Idaho. 

Treatment 

Hund 
H� -

-
- - - - - - - - - -

3-' 

_ _  2 1 .26 
_ _  20.51  

· C .  
-T� .- _ _ _ _ _ _ _  1 9 . 6 4  

· · C .  B. B" _ _ _ _ _ _ _ _ _  20.07 
· C .  T. 1 2 "  __ _ _ _ _  1 7 .69 

· · C .  B � 1 2 "  _ _ _ _ _  _ _ _  1 8. 7 5 
· C .  T .  1 6 - 1 4 "  1 9.3 5 

· · ·Other _ _ _ _ _ _  1 9 . 2 5  
Avera��- -

1 9 . 5 7  

Tons p e r  acre 
Seeding rate 

7-B 1 0 - 1 2  Average 3-' � ---�------
22.2 2  2 1 . 1 9  2 1 .56 1 7.74  
2 1 .3R 20.75 20.90 18.00 
20.00 1 9 . 5 9  1 9 . 7 4  1 7 . 9 0  
19 .67  20.49 20.08 17.34 
1 9.59 1 9.62 1 8.96 1 7 .62 
20.00 19.85 19.53 17.43 
1 9 .31 20.76  19.80 1 7 .39 
1 9 . 1 2  2 0 . 0 1  1 9 . 4 6  1 7 . 5 9  
20.16  20 .28  20 .00  1 7 . 6 8  

-----���---�-----�-

After·thinning dand-count 

Number beets per 1 0 0  feet 
Seeding rate 

3-4 7-8 IG·12 AVerage 3-' 

<;:{ sucrose 
Seeding rate 

7-B 1 0 · 1 2  Average 
-----��� 

17 .82  1 7 .94 1 7 .R 3 
1 7 . 8 0  1 7 . 6 0  1 7 .RO 
1 7 . 7 0  1 7 . 7 6  1 7 . 78 
1 7. 5 7  1 7 . n  1 7.54 
1 7 .86 18.02 1 7 . 8 3  
1 7 . 7 7  1 7 . 7 7  1 7 .66 
1 7 .87  17 .79 1 7 .68 
17.63 1 7 . 4 1  1 7 . 5 4  
1 7 . 7 5  1 7 . 7 5  1 7. 7 1  

T i m e  per acre ( hourlll ) 

Seeding rate 

7-8 
-----

1 0- 1 2  AVerage �� - -------------------
� 

Hand 
Hoe 

· C�T. 
" " C .  H. ' C � T� 
"' '' C .  B .  

· C .  T. 

-- 87 
HO R" __ _ _ _ _ _ _ _ _ _ _  101 R" _ _ __ _ _ _ _  - -

-
1 2 "  _ _ _ _  � - -1 2 "  
1 6 - 1 4 '  

� - -
- - - - - - -

- - - -
--

'0 
82 
7 7  
8 8  

* * ·Other 
- - - - - - - - 7;� 

Averag�- -

-
- 86 

96 100 0< 
1 1 0  1 2 5  108 
1 1 4  1 1 \1  I I I  

99 I I I  1 0 0  
122 123 109 

90 9 7  88 
108 U l  1 09 

78 96 82 
102 l l H  1 0 0  

l R . O O  20.60 
17.70 20.20 

6 .50 6.60 
1 1 .70  1 2 .i� 0  

6.90 6.70 
10.80 1 l . 1 0  

6.20 6.20 
1 1 . 1 0  1 2 .00 
1 1 . 1 1  1 1 .96 

22.50 
20.50 

7 .80 
la .kO 

6.20 
1 1 .70 

5.90 
1 1 .70  
12 .51  

2(U7 
1 9 . 4 7  

7 . 0 0  
1 2 . 6 0  

fi.6U 
1 1 .20 

6 . 1 0  
1 1 .60 
1 1 .8 7  

.��= 

-

-.
=

=
�

-
=

�
- �

--------

· C ross-thinn ing. 
* * C ross-blocking t.hen hoe trimming. 

" " · C ros;;-blocking \vith 1 (;- 1 4" <:enter;; then hoe tl"imrning. 

Table 4 .-- -Mt'cha n i c a l  T h i n n i n g  Test, 1947,  Salt L a k e  C i t y ,  Utah . 

Treatment 3.4 

Tons per aere 
Seeding rate 

7-8 1 0· 1 2 AVerage 
_. _---- -

-

Hand 
Hoe 

· C .  
* *C .  

· C .  
" · C .  "'C. 

- - � 

T. 
B. 
T. n.  
T �  

� · ·Other 

__ 28.80 - - - - _ _ _ _ _ _  28.63 
8 _ _  2 i'dI3 
8 "  __ _ _ _ _ _ _ _  28.34 
1 2 "  _ _  _ _  2 7 . 0 7  
1 2"_ _ _ _ _  27.00 
16·14"  _ _ _  26.60 - _ _ _ _ _ _ _ _ _ _  25.80 

Average . _ 2 7 . 2 7  

�
-

---

-----

:10 . 1 5 30.B () 2 D . 9 4  
29.86 30.79 29.7t;  
2 7 .49 29.39 27.60 
27.98 :10.08 28.80 
26.91 a 1 . 1:1 28.37 
28.01  2 9 . 1 3  2 8 . 0 4  
28.50 aO.05 28.40 
29.86 29.77 28.48 
28.60 3 0 . 1 5  2fUi , 

After-thinning stand-count 

Number beets per 100 feet 
Seeding rate 

3-' 

9;; sucrose 
Seeding rate 

7-8 1 0 · } 2  Average 
-- ----�-- -------

1 5 .U 1 5 . 6 6  Hi .O!) 1 :5 . 6 1;  
1 5 . 7 1  1 5.9:i  15.65 15 .76  
1 5 .22 1 5 . :H 1 5 . 4 4  1 5 . 3 2  
1 4 . 8 5  1 5 .50 1 5 . 1 :{ 1 5 . 1 6  
1 5 . 4 8  1 5 .33 15.38 15.40 
1 5 . 0 9  H , . 2 5  1 5 .00 1 5 . 1 1  
1 4 .78 1 5 . 1 4  1 5 . 3 5  I J .09 
14.95 1 5. 1 8 1 5 . 2 4  1 5 . 1 2  I S . 1 fl  1 5 . 4 1  I S . 4 1  l S . a 3  ------- -

Time per acre (hours) 

Seeding rate 

3-4 7-8 1 0 - 1 2  AVerage 3-' 7-8 1 0 - 1 2  AVeralle 

-

-----

-

-
-

-
-

Hand --
Hoe - - - - - - -

- - - - - - - - - - -- -
_ .  

· C .  T .  8 "  _ _  - - -- -· · C .  B .  S "  _ _ _ _ _ _  
* C .  T� 12" 

"' ·C .  B .  1 2 "  _ _ _  
' C� T. 1 6 - 1 4"_ 

· ··Other Average - _ .. - � 

- - - - -
-� - -

- -
- - - - - -

- - -
- - - -� -

· Cross·thinning . 

83 99 
87 1 0 1  
7 9  7 7  
69 70 
78 78 
70 72 
75 85 
62 69 
75 " 

•• Cross.blocking then hoe trimHling . 

1 06 9 6  19.82 1 1 5 1 0 1 1 2 . 2 0  
97 8 4  1 0 . 2 6  
8 1  7 3  9 . 9 5  
H 7  8 1  9.95 
76 7 3  1 1 .03 
9 1  8 '  9 . 3 2  
7 3  6 8  1 1 .03 
9 1 83 1 1 .7 0  

• • •  Cross.bloeking with 1 6 · 1 4 "  eenters then h o e  triHlming. 

2 3 . 3 1 2S.6:� 22.92 
1 4 .30 16 .32  1 4 . 2 7  6 .84 6. 37 7.82 
1 1 .66 1 1 . 1 9  10.93 

9 .01  S . 1 3  8.03 
1 2 . 7 4  1 4 . 1 5  12.64 

6.06 8 . 3 9  7.92 
12.28 13.67 12.3a 
1 2 . ().3 1 2 . 6 1  1 2 . 1 1  
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Table 5.-Mechanical Thinning Test, 1947, Longmont, Colorado. 

Tons per acre 
Seeding rate 

9'0 sucrose 
Seeding rate 

Treatment 3-' 7-8 1 0· 1 2  Average 3-4 7-S 1 0 - 1 2  ------ - ---
Hand - _ _ _ _ _ _ _  1 2 . 2 6  1 2 .3:1 1 3.72 1 2 . 7 7  1 1 . 9  1 2 . 8  1 3. 0  
Hoe -T� 8;;==  _ _  

. _ 1 2 . 7 0  1 2 . 4 9  1 2 . 2 3  1 2 . 4 7  
· C. -- _ _  1 1 .9R 1 1 . 7 7  1 1 . 1 7  1 1 .64 

12.6 1 2 . 9  1 ::l. 2  
1 2 . 8  n.o 12.3 

··C. B .  S" _ _  _ _  1 0 . 8 6  1 0.83 1 2 . 3 7  1 1 . :� fi  1 1 . 9  1 2 . 6  1 2 . 4  
· C .  T .  1 2 "  _ _  _ _ _ _ _ _  1 0 . 7 9  1 1 . 70 1 1 . 2 7  1 1 .2 5  1 2 . 5  1 2 . 7  1 2 . 5  

· · C .  B .  1 2 "  _ _ _ _ _ _  � � 1 2 . 1 1  1 1 .0S 1 0 . 9 9  1 1 . 3 9  1 2 . 1  1 2 . 8  1 2 . 3  
· C .  T .  1 6 - 1 4 "  _ _ _ _ _  1 0 . 7 2  1 1 .3R 1 1 . 1 2  1 1 . 0 7  1 2 . 8  1 2 . 7  1 2 . 2  

·' · ·Other _ _ _ _ _ _ _ _  � _ _ _  1 0.88 1 0.S0 1 2 . 1 2  1 1 .2 7  1 2 . 5  1 2 . 5  1 3 . 4  
Average - - - _ _  1 1 .54 1 1 . 5 ,) I 1 . S i  1 1 . 6 5  1 2 . 3 9  1 2 . 7 5  1 2 . 6 6  

AVerage 

1 2 . 5 7  
1 2 . 9 0  
1 2 . 7 0  
1 2 . 3 0  
1 2 . 5 7  
1 2 . 4 0  
1 2 . 5 7  
1 2 . 8 0  
1 2 . 5 9  

After-thinning stand-count 

Number beets per 100 feet 
Seeding rate 

Time per acre (hours) 

3-4 7·8 1 0· 1 2  Average ---------------------
Hand _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  69 
Ho

.
e
C .  T. 8;;= = = _  = = - = = = = = = = = =  �� 

· . C .  B. 8" _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 5  
· C .  T. 12"__ _ _  7 7  

... · C .  B .  1 2 "  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  R4 
· C .  T. 1 6 - 1 4" _ _ _ _ _ _ _ _ _ _ _ _  9 0  

""" ·Other _ _ _ _ _ _  80 
Average _ _  _ _ _  I'l l  

· CroBB-thinning. 
· · C ross·blocking. 

* .... Hnrnnv. 

Rn 
" '  n 
82 

1 0 1  
" '  
7 7  
93 
90 

8< 
1 0 0  

" 
90 

1 0 9  fl:3 
0 1  

1 0 9  
9 6  

7 9  
93 
H2 
82 
'" 
8 7  
8 6  
94 
8 9  

3_4 

3 0 . 4  
2 5 . 5  
2 3 .2 
26.3 
26.7  
2 6 . 6  
2 S . 1  
2 7 . 0  
2 6 . 7 3  

.--�.-------. 

Seeding rate 

7-8 1 0 - 1 2  AVerage 

: H . 6  32.6  31 .5  
27.1  2 7 . S  26.15 
22.3  I B . 9  2 1 . 5  
2 2 . 5  1 9 . 5  2 2 . B  
H I . l  1 9 . 8  2 1 . 9  
22.6  2 4 . 3  2 4 . 5  
1 9 . 3  l R . 2  2 1 . 9  
2 4 . 1  2 2 . 4  2 4 . 5  
2 3 . 5 8  2 2 . 9 4  24.43 

Table 6. Mechanical T h i n n i n g  Test!;, 1947,  SUlllmary Averages. 
( Based on 4 tests of 6 replications each) 

Treatment 3-4 

Hand . .  _ 1 9.68 
Ho e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 . 4 9  

· C .  T. B" _ _ _ _ _ _ _ _ _  1 7 . 9 8  
..... C .  B .  W' _ _ I B . 50 

'* C .  T. 1 2 "  _ _ _ _ _ _ _ _  1 7.79 
..... C.  B .  1 2 "_ _  _ _ _ _  1 7.98 

· C .  T. 16-14' _ _ _ _ _ _  1 7 . 5 4  
Other _ _ _ _ _  1 7.59 
Average _ _ _ _ _  I B . 3 2  

Tons p e r  acre 
Seeding rate 

7-8 

20.39 
2 0 . 5 ;3  
U ! . 9 2  
I S . 9 1  
I H . 1 3  
I t! . 6 7  
I t-! . 7 4  
I H . 9 1  
1 9 . 2 8  

1 0 - 1 2  

2 1 .46 
20.79 
1 8 . 8 4  
2 0 . 2 0  
1 9 . 6 7  
1 9 . 3 4  
1 9 . 6 6  
1 9. 7 f)  
1 9 . 9 7  

Average 

2 0 . 5 1  
2 0 . 2 7  
1 8 . 5 8  
1 9 . 2 0  
18.B6 
1 8 . 6 6  
1 8 . 6 5  
1 8 . 7 5  
1 9 . 1 9  

3 - 1  

1 5 . 5 2  
1 5 . 9 0  
1 5 . 78 
1 5 . 3 5  
1 5 . 6 5  
15.48 
15.54 
15.56 
1 5 . 6 0  

S{. sucrose 
Seeding rate 

7-8 

1 5 Xi  
1 5 . 9 1  
1 5 . 8 5  
1 5 . 7 4  
1 5 . 7 5  
1 5 . 7 3  
1 5. n  
1 5 . n 5  
1 5 . 7 8  

1 0- 1 2  

1 6 . 0 3  
1 5 . 8 6  
1 5 . 73 
F ; .59 
1 5 . H H  
15.64 
1 :) .7 4  
1 5 . 9 1  
1 5 . 7 9  

AVerage 

1 5 . 8 1  
1 5 . 8 9  
1 5 . 7 8  
1 5 . 5 6  
1 5 . 7 4  
] 5 . 6 2  
1 5 . 6 7  
1 5 . 7 1  
1 5 . 7 2  

----�---- - -.. - - . - :--------"..---
After-thinning stand-count Time per acre ( hours) 

N umber beets per 1 0 0  feet 
Seeding rate 

3-4 

Hand _ _ _ _ _ _ _ _ _ _ _ _ _  7 9  
Hoe _ _ _ _  8 3  

· C .  T. S'. _ _  _ _  92 
* · C .  B .  8 . .  _ _  � _ _ _ __ 77 

·C. T. 12" _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 3  
* * C .  B .  1 2 "  _ _ _  7a 

'* C .  T. 1 6-14" _ _ _ _ _ _  89 
Other _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  84 
Average _ _ _ _ _ _ _ _  83 

"' C .  T. Cros::l-thinning. 
··C. B . ---Cro!!s-blocking. 

7-8 1 0 - 1 2  Average ------" 
8 5  96 8 7  
9 9  1 1 0  9 7  
99 1 1 3  1 0 1  
8 0  9 1  8 a  

1 0 8  1 0 S  1 0 0  
8 3  8 !  7 Y  
9 8  1 0 9  9 9  
8 7  1 1 1  " 
92 1 0 2  9:{ 

Seeding rate 

3-' 7-8 1 0 - 1 2  Average 

2 2 . 9 6  2 5 . 5 3  2 7 . 6 1  25.36 
1 9.0B 2 1 .3 5  2 4 . 2 :!  2 1 . 55 
1 3 . 8 2  1 3 . 1 9  1 3 . 4 9  1 3 . 5 1  
1 7 .26 1 7 . 1 4  1 7 . 2 5  1 7.2:1 
1 4 . 7 1 1 2 . 9 5  1 3 . 0 1  1 3 . 5 7  
1 6 . 7 8  1 7 . 8 1  1 8 . 8 9  1 7 . 8 :�  
1 4 . 7 3  1 2 . 1 4  1 3 . 3 5  1 3 . 4 1  
1 6 . 1 1  1 6 . 3 5  1 7 . 1 7  16.54 
16.93 1 7.06 1 8 . 1 3  1 7 .38 
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2. Variation in block center has little ur no effect on yield or labot" 
requirement. 

3. Based on these results growers should be cautioned on the real low 
rates of seeding as has been advocated in some sections. The long-handle
hoe is increased by slightly more than 1 ton per acre as the seeding rate 
is increased from 3 to 4 seeds to 7 tu H seeds per foot. This increased yield 
morc than offsets the decreased lahor requirement under the light seeding 
rate. 

4. Except for the g-inch centers, there is lW advantage in cross' 
hlocking over cross,thinning. It should l ikewise he kept in mind that l abor 
required for cross' blocking exceeds that of cross' thinning by approximately 
4 hours. 

5'. It appears that the heavier seeding rates are the hest adapted to 
mechanical thinning. I t  should be noted that this seeding rate of 10 to 1 2  
seeds per foot which appruximates )' t o  6 pounds o f  seed per acre, in  20,  
inch row widths, is the seeding rate  no\v recommended in the Red River 
Valley of Minnesota, where mechanical cross-blocking has been used com
mercially. 

6.  The reduction of lahor requirement follows the same pattern as 
last year for mechanical work. Cross-thinning on 1 2 �inch centers shows 
a time reduction of 46 percent over hand�hlock and thin in 1 947 and 4 3  
percent in 1 946.  

7 .  The seeding rate has a direct reflection on the distribution pattern 
left after thinning. As the seeding rate is increased the number uf blocks 
containing no beets i s  decreased. The after�thinning plant distribution is 
reflected in yield per acre-the better the distribution, the higher the yield. 

8 .  There is a relationship hetween time requirements and condition 
of field for hand thinning and hoe thinning. A fidJ which is relatively 
free of weeds will show a greater saving in labor for hoe thinning over 
hand thinning than a more weedy field. Little reflection of field condition 
and time requirement is observed with the straight mechanical treatment, 
in either case time requirement is cut almost in half by the mechanical 
work. Where hoe trimming is required after cross�blocking, the more 
weedy fields again show greater time requirement. 

9.  Inasmuch as the 1 947 tests have indicated that block centers are 
relatively unimportant, then the type of tool should he used for mechanical 
thinning which will give the maximum of weed elimination in conjunction 
with the removal of the excess beets. 

10. The use of mechanical tools permits the job of thinning to he 
finished in a minimum of time. It also permits planting the entire fielJ at 
the earliest date possible rather than staggering the dates so as to make 
beets come up at  different times, thereby fitting into the slower pattern 
of hand thinning. This practice of p lanting so as to have only a sman 
acreage of hccts ready for hand thinning at  any given time is common 
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practice in some areas. Experiments generally show that the carly planted 
heets uutyield those planted at later dates. 

1 1 .  Thinning time requirement is not altered materially as initial 
seeding rates are increased in the case of the cross- thinning treatments. 
With treatments requiring hoe trimming or all hand work, thinning time 
requirement increases as seeding rate increases. 

1 2 .  It  is logical to assume that cross,thinning will affect a greater 
weed reduction than cross-blocking minus the hand trim. This is of 
importance inasmuch as the method which has the greatest saving in lahor 
likewise has the greatest possibility at weed reduction and yet does not 
reduce the final yield of sugar heets. 

1 3 .  Generally, after-thlnning st;lI1d-counts for cross�thinnillg treat
ments exceed the counts for cross�blocking treatments by 20 beets for each 
1 00 feet of row. A logical assumption is that the cross-thinning treatments 
would leave a larger number of two or more beet-containing hlocks. This 
assumption is confirmed by a careful analysis of the after-thinning stand
counts (detailed data which is not published in this report) . It is apparent, 
therefore, that a limited numher of double and multiple hills will not 
impair the final yield. 

14. Sufficient work on spring mechani�ation has now been done to 
point out the main possibilities and procedures. The main joh now facing 
the industry appears to be one of education and salesmanship . 




