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INTRODUCTION 

Sugarbeet (B e t a vulgaris L.) losses from root rot 

caused by Rhi z o c tonia solani Kuehn are increasing in Texas 

and elsewhere (2). Cultural and management practices can 

affect root rot incidence ( 1 , 3, 4, 6, 7, 12, 13 ) ; 

however, manipulation of these factors does not always 

provide adequate control. Fungicides are not used 

commercially on this disease although some give partial 

control (5, 9, 10, 1 1 ) . Sulfur was tested as a crown 

spray in field plots and was found ineffective (10). 

In a greenhouse experiment, flowable sulfur provided 

some control of seedling damping-off of sugarbeet caused 

by Rhi zort oni a s olani (8). However, since this control 

was noted only in unautoclaved soil, the authors 

speculated that the effect of sulfur may have been 

ind irec t through some other biotic system. In related 

field tests, flowable sulfur; applied preplant broadcast 

and incorporated 10-cm deep; reduced root rot intensity 

one year but had no effect another year. 

The objective of this study was to test the effective

ness of flowable sulfur under field conditions as a pre-

plant, soil-incorporated control of root rot caused by 

Rhi zortoni a s olani. 

MATERIALS AND METHODS 

All studies were conducted at the USDA Conservat i on 

and Production Research Laborator y , Bushland, Texas, on 

Pullman clay loam soil. Thi s so i l has a pH of 7.5, l. 2 % 

org a nic matter, and consi s ts of equal portions of sand, 

*Cont ri bution from the Te xa s Agricult ural Experiment St a t ion, Texas 
A&M University System as Techn i cal Article No. 1979 2 . Th e author i s 
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silt, and clay in the 25-cm plow layer. All infections 

were due to natural infestation. 

Three sugarbeet cultivars were used in one or more 

studies. Holly Sugar Corporation HH32 has some resistance 

to Rhizo c toni a Great Western Mono-Hy D2 and Mono-Hy TX9, 

locally adapted cultivars, are susceptible to Rhi 20 rtonia . 

Irrigation was surface-applied by flood in level basins or 

graded furrows. 

In 1981 and 1982, flowable sulfur (su lfur A, 0.72 kg 

sulfur/liter) was broadcast on previously listed 76-cm 

beds prior to planting and incorporated 8-to 10-cm deep 

with a rolling cultivator. In 1983, flowable sulfur B( a 

combination of sulfur and copper, 0.69 and 0.06 kg / L re

spectively) was used in addition to sulfur A. Application 

and incorporation of these two materials in 1983 was the 

same as in prior years . Sulfur plots were four rows wide 

by 15m long in 1981, and 7.5 to 9 . 1m long thereafter, with 

8 to 12 replications in a randomized complete block de

sign. 

The sugarbeets were planted in April and harvested in 

November. All plots were hand-th i nned to a stand of six 

plants per meter of row. Stand counts were taken and 

alley-ways were cut after thinning. No further plants 

were removed or trimmed from the plots before harvest. 

The plots were harvested with a modified commercial har

vester. All harvested roots were counted and the roots 

from each plot were given a composite disease rating ac

cording to the following index: 0 = no disease, 

slight, mostly healed scars; 2 moderate, some rotted 

tissue; 3 = severe, much rotted tissue. Harvest weights 

were recorded and a representative subsample was collected 

for sugar analysis . 

Results will be reported from five studies during 1981 

to 1983. There were three studies in 1982. One of these 

was on the same plot area as the 1981 and 1983 studies, 

and will be referred to as the 1982 continuous-beets area. 

This area was in continuous sugarbeets beginning in 1980 

and had severe rhizoctonia root rot in 1980. Another area 
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in 1982 previously had been cropped to sugarbeets in 1973 

and 1977 and will be reterred to as the 1982 rotation 

area. The third area used in 1982 had never been planted 

to sugarbeets, having been in dry land wheat and sorghum 

for at least 30 years. This area will be referred to as 

the 1982 virgin area. 

RESULTS AND DISCUSSION 

A significant root yield and sucrose yield response to 

soil-incorporated sulfur was noted across cultivars in 

1981 (Table 1). Sucrose yield was increased 34, 36, and 

Table 1. Yield response and disease rating of three sugarbeet cult i 
vars with and without preplant, soil-incorporated sulfur on 
the continuous sugarbeet area in 1981 at Bushland, Texas. 

Root Sucrose Harvested Root rot 
Sulfur ~/ Cultivar yield Sucrose yield roots x/ rating y/ 

L/ha t/ha % kg/ha % o to 3 

o D2 35.2 13.75 4840 44 1. 16 
TX9 24.4 14.16 3460 30 1. 37 
HH32 45.9 14.05 6450 48 0.87 
Mean 35.2 13.99 4920 41 1. 13 

46 D2 45.2 14.38 6510 53 1. 05 
TX9 32.7 14.36 4690 39 1. 22 
HH32 51.3 14.11 7240 53 0.72 
Mean 43.0 14.28 6140 48 1. 00 

LSD .05 7.6 NS 1150 5 0.10 
for sulfur means ~/ 

~/ Sulfur A, 0.72 kg sulfur/L. 

~/ Harvested roots as a percentage of stand counts taken after 


thinning. 
~/ 0 = no rot to 3 = severe rot. 
~/ Since there were no significant interactions of cultivars with 

sulfur, means for the two sulfur rates averaged over the three 
cultivars are compared using LSD. 

12% with Mono-Hy D2, Mono-Hy TX9, and HH32, respectively. 

Interestingly, root yield of Mono-Hy D2 with sulfur was 

about the same as HH32 without sulfur. This would indi

cate that the value of sulfur was about the same as the 

value of the genetic resistance to rhizoctonia in HH32. 

There was a definite visual response to the sulfur appli 

cation. With sulfur the stand was improved and there was 

an increased percentage of harvested roots. The rating of 
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disease severity on harvested roots was reduced slightly 

by sulfur. There were no interactions of cultivars with 

sulfur application for any parameter in 1981. 

In 1982, the virgin area had no incidence of root rot; 

whereas the rotation area and the continuous beets areas 

were severely infected. Sucrose yield and roots harvested 

as a percentage of early season stand were much greater on 

the virgin area than on the continuous-beets area. The 

rotation area was intermediate in sucrose yield and 

disease incidence (Table 2). 

Table 2. Yield and disease rating with Mono-HY TX9 at several rates 
of preplant, soil-incroporated sulfur in 1982 at Bushland, 
Texas. '!i l 

Root Sucrose Harvested Root rot 

Area Sulfur ",-I yield Sucrose y ield roots yj rating ?cl 

Virgin 

L/ha 

0 
23 
46 

t/ha 

65.9 
67.0 
68.8 

% 

16.57 
16.54 
16.5 3 

kg/ha 

10, 9 10 
11,080 
11, 370 

% 

93 
93 
94 

0 to 

0.0 
0.0 
0.0 

Rotation 0 
23 
46 

47.9 
48.2 
47.5 

13.98 
14.08 
14.01 

6,700 
6,780 
6,650 

72 
70 
71 

1.0 
1. 2 
1.1 

Continuous 0 
23 
46 
92 

28.7 
28.2 
28.4 
32.0 

13.43 
13.5 1 
13 .61 
13.60 

3 ,850 
3,810 
3,870 
4,360 

57 
59 
55 
51 

1.3 
1.4 
1.5 
1. 3 

)!.I There \,Jere no signi f i.ca nt differences due to rate of suI fur for 
any parameter in any area . 

",-I Sulfur A, 0.72 kg sulfur IL . 
yj Harveste d roots as a percentage of stand counts take n after 

thinning. 

?cl 0 = no rot to 3 severe rot. 

In contrast to the large effect of previou s cropping 

history noted above, there was no yield response to sulfur 

on any area in 1982. There was also no n o ticeable effect 

of sulfur on the percentage of harve sted roots or root rot 

rating indicating that sulfur had no ef fect on disease 

incidence in 19 82 . The lack of response to s ulfur in J98 2 

seems to indi ca te that any sulfur respon se in the other 

years was not a fertilizer effect. There are n o known 

sulfur deficiencies on sugarbeets or any o ther crops on 
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Pullman clay loam soil. 

In 1983, sulfur A increased yield and suppressed root 

rot while sulfur B had no effect on sugarbeet yield or 

disease incidence (Table 3). Sucrose yield was increased 

Table 3. 	 Yield and disease rating with Mono-Hy TX9 sugarbeets at 
several rates of two flowable sulfurs applied preplant, 
soil-incorporated on the continuous sugarbeet area in 198 3 
at Bushland, Texas. 

Root Sucrose Harve s ted Root rot 
Material Yj Rate Yield Sucrose Yield roots y/ rating .,/ 

L/ha t/ha % kg/ha % 0 to 3 

Su lf ur A 0 17.9 15 . 43 2790 57 1.4 
23 17.7 15. 34 2710 62 1.4 
46 23.3 15 .25 3570 64 1.3 
92 25.1 15. 0 7 3810 75 1.1 

r2 0 .31* NS 0.29* 0.92** 0.87** 
.i ntercept 17.4 2710 56.8 1. 44 
s lope 0.089 12.67 0.191 -0.0035 

Sulfur B 0 17.9 15. 76 2840 61 1.3 
23 17.5 15.24 2690 61 1.3 
46 18.6 15.93 2970 62 1.5 
92 20 .6 15.08 3110 64 1.2 

r2 NS NS NS NS NS 

~ Su lfur A, 0.72 kg sulfur / L. Sul f ur B, 0.69 and 0.06 kg / L of sulfur 
and copper , respectively. 

.Yj Harvested roots as a percentage of stand counts t aken after 
thinning. 

!:/ 0 no rot to 3 severe rot.~ ~ 

* Significant F-test at 5% leve l. 
** Signi.f i ca nt F-test a t 1% level. 

by 37 % by 92 L / ha of flowable sulfur A compared to the 

untreated control. Neither flowable sulfur had any effect 

on the percentage of s ucrose. 

The benefit to cost ratio of u s ing sulfur A was 

favorable in 1981 and 1983. Sulfur at S1.32/L, plus 

S12.00/ha for application, costs S66 and $126/ha for the 

46 ~nd 92 L/ha rates, respectively. The value of the 

y ield increase due to su lfur A use, minus extra harvest 

cost, was a bout S270/ha in both 1981 and 1983. Thus, 

benefit/cost ratios were 4.1 and 2.1 in 1981 and 1983, 

respectively. 

Despite the favor a ble benefit / cost ratios outlined 

above, the economic feasibility of sulfur use does not 

http:Signi.fi
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look good. In 1982, there was no response to sulfur in 

any of three environments studied even though root rot was 

severe in two environments. A similar erratic response to 

sulfur was noted in Colorado (8). Even where sulfur won 

the battle, it l ost the war because yield le ve l s in 198 1 

and 1983, even with sulfur use, were not high enough to 

provide an overa ll profit. If a severe root rot problem 

is anticipated, planting an a lternative crop would 

probably be more profitable. 

SUMMARY 

Sulfur was broadcast and incorporated 8-to 10-cm deep 

before planting for control of rhizoctonia root rot of 

sugarbeets . In 2 of 3 years, sulfur gave some control of 

root rot and increased sucrose y ield of susceptible 

cultivars 34 to 37%. In the other year, sulfur did not 

control root rot and did not increase yield in the absence 

or presence of the disease. The yield responses noted are 

not believed to be a fertilizer response. 

The erratic respon se to sulfur and the unprofitable 

y ield level in those cases where su lfur reduced disease 

incidence, probably indic ates that sulfur is not an 

economically viable treatment for control of rhizoctonia 

root rot. 
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