LARGE PLOT PERFORMANCE OF SEEDLING Introduction
DISEASE SEED TREATMENT FUNGICIDES

H. Kaufman and T. Wheeler The benefits of superior seed treatments which contain both
Texas A&M Research and Extension Center broad spectrum activity, plus specific activity Bythium
Lubbock, TX Rhizoctonia solaniandThielaviopsis basicolaon seedling
R. Graves emergence, root necrosis, and yield have been investigated
Extension Agent-IPM for many years inmall plots at various sites in the High
Crosbyton, TX Plains of Texas (Gannaway et al.94919®5, 1996; Wheeler
G. Schuster et al.,, 1997). Small plot experiments are well suited for
Extension Agent - IPM evaluation of fungicide seed treatments in terms of stand
Dimmitt, TX establishment and root health. However, economic benefits
P. Kidd of fungicide seed treatments require a larger test area.
Extension Agent - IPM Planting farmer-caught cotton seed is a common practice in
Brownfield, TX the High Plains of Texas. Application of fungicides beyond
K. Siders Captan on farmer-caught seed is only by request. As aresult,
Extension Agent - IPM much farmer-caught seed is not treated beyond Captan. An
Levelland, TX application of two additional fungicides, like Apron and
either Nuflow M or Baytan 30, costs approximately $7 per
Abstract bag of seed. If 15-20 Ibs of seed are planted/acre then the

yield response to the use of superior seed treatments must be
The value of cotton seed treatment fungicides in the low worth more than $0.36 - $0.48/acre. The objectives for this
input production system of the High Plains of Texas was study were to compare seedling stand, root health, plant
evaluated at five sites in both 1996 and 1997. Four superiordevelopment, and yield on: minimal versus superior cotton
seed treatments which included a broad spectrum fungicideseed treatments in large plot field tests; and within different

(either Captan or Thiram), a material active agdhygium superior cotton seed treatments.
(Apron Fl, Apron TL, or Apron XL), and a material active
against Rhizoctonia solaniand Thielaviopsis basicola Materials and Methods

(Baytan 30 or Nuflow M) were compared each year with

Captan alone. Plot size ranged from 0.4 to 0.8 acres with 3-4Five sites were chosen in 1996 4997 based on a previous
replications in a RCBD. Disease pressure was |ai®a6, history of seedling disease, or confirmation of disease
due to very warm, dryanditions after plantig. Plant stand potential with a soil bioassay. Plots ranged from four to six
and root necrosis were significantly improved by the use of rows wide and ran the length of the field, a length of ¥4 to %
superior seed treatments compared with Captan alone at 1 oimile. This resulted in plots of approximatélyt t00.8 acres

the 5 sites R solani was present). Yields were not in size. The five treatments were planted in a randomized,
significantly impacted by seed treatments at any sites in complete block design and replicated three to four times.
1996. In 1997, black root rot (basicold was a problem at ~ The variety Paymaster 'HS26' was used for all sites in 1996
2 of 5 sites. The use of superior seed treatments reduced roo&nd four of the five sites in 1997. One site, (McClure) was
necrosis by an average of 49 % and increased yields by anplanted with Paymaster 'HS200' in 1997. Untreated seed was
average of 11 % in a field where root necrosis in Captan obtained from Paymaster Seed Co. and treated in 1996 with
alone treated seed was 30 %. In another field where thea Hege seed treater and in 1997 with a modified cement
average root necrosis with Captan alone was 46 %, rootmixer. In 1996, seed treatments included: Captan 4000 at
necrosis was reduced by 35 % and yield was increased by 12.5 0z/100 Ib seed; Captan 4000 prén TL + Nuflow M

% with a high rate of Baytan 30 (1 0z/100 Ib seed). The 10z (2.5 + 2.0 + 1.25 0z/100 Ib seed); Captan 4000 + Apron TL
rate of Baytan 30 had significantly higher yields in this field + Nuflow M (2.5 + 2.0 + 1.75 0z/100 Ib seed); Thiram 42S
with high pressure fronT. basicolg than the 0.5 oz rate.  + Apron FL + Baytan 30 (3 + 0.75 + 0.5 0z/100 Ib seed);
Yield increases were found in fields with moaler or high Thiram 42S + Apron FL + Baytan 30 (3 +0.75+ 1 0z/100 Ib
levels of black root rot when using superior seed treatments seed); and the addition of Kodiak-Epic to Baytan 30 (at both
which included Baytan 30 or Nuflow M. Superior seed rates) at a rate of 0.25 0z/100 Ib seed. At sites which were
treatments positively impacted plant stand, root health and identified as potentiaR. solani sites, then Baytan 30
yield when seedling disease occurred as compared to atreatments were used at the 0.5 oz rate, +/- Kodiak-Epic. At
minimal seed treatment. sites that were identified primarily as black root rot sites,
then Baytan 30 was used at the 1 oz rate, +/- Kodiak-Epic.
In 1997, in the Nuflow M treatments,pfon XL was used
instead of Apron TL at 0.32 0z/100 Ib seed, and the
treatments with Kodiak-Epic were eliminated. Fungicide
Reprinted from th@roceedings of the Beltwide Cotton Conference concentration on samples of seed was assayed by Dr. Dan

Volume 1:149-149 (1998) Krieg at Texas Tech University.
National Cotton Council, Memphis TN
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Seedling disease data was collected in three, 20 ft. long areaplanting. At 28 days after planting, emergence was
within each plot. These were used to eatdustand, root significantly higher for cotton with superior seed treatments
health, and various plant mapping parameters. Stand countghan treated with Captan alone at the Phiftes($able 3).
were taken at weekly intervals from 7 to 42 days in 1996 and At the Payne site, cotton seedlings were damaged by halil
7 to 28 days in 1997. A skip index was kgxp at 28 days around 21 days after planting, and at 28 days after planting,
after planting to the rating areas. Root health was rated at 21seed treated with Baytan 30 (&t5 oz ate) had better
days after planting by removing 10 plants in 1996 and 6 emergence than seed treated with Captan alone or with

plants in 1997 from each of the three ewgilon areas/plot. Nuflow M. Root necrosis was less than 5 % for Bearden,
A visual estimation of root necrosis was taken and then a Higgins and Craft locations (data not shown). At the Payne
rating for severity of dampingff due toR. solanj with O location, root necrosis ranged from 12 to 15 %. At the

being healthy, 1= a superficial lesion on the hypocotyl, 2 = Phipps location, root necrosis was significantly higher from
a deeper lesion on the hypocotyl, and 3= a lesion which seed treated with Captan alone (38 %) than seed treated with
caused post-emergence damping off. In 1996, 10 plants inBaytan 30 (29-30%) or Nuflow M at tHe25 oz rat€31 %)
each rating area were then tagged and at 35-42 days afte(Table 4). There were no significant differences in any of the
planting, those plants were plant mapped, including height, fields in 1996 between seed treatments with respect to skip
number of nodes, and leaf area. Plants (10/rating area) inindices, plant height, number of nodes/plant, average leaf
both years were rated for percent open boll before a defoliantarea, earliness as measured by the percent of green bolls to
was applied. Yields were taken with boll weigh wagons or open bolls, yield, or lint quality (data not shown). The only
electronic sales. Fourites were taken to harvest in 1996 field with some disease pressure (as measured by stand and
(one was loss to hail) and all five sites were harvested in root necrosis) in 1996 was the Phipps location. Though
1997. stand was decreased in plots with Captan treated seed by 31

% compared with superior seed treatments, yields were not

Results significantly different in the Captan alone seed treatment

(1269 Ibs of lint/acre) than those with Nuflow M (1374 and
Concentration of fungicides was reduced in almost all cases 1255 Ibs of lin/acre) or Baytan 30 (1344 and 1284 Ibs of
from the target concentration. Captan 4000 in 1996 was lint/acre).
reduced by an average of 19 % when applied alone, and 7-
22% when applied in combination with Nuflow M (Table 1). The 1997 season provided environmental conditions more
Apron TL was reduced by 14 % in 1996 and Apron Fl was favorable to disease, but some sites were planted too late to
reduced by 8-15 %. The low rate of Nuflow M was down by take advantage of these conditions. Early stand counts were
an average of 15 % and the high rate of Nuflow M was down negatively impacted by Baytan 30 at the 1 oz rate in one site
by an average of 3 % in 1996. The low rate of Baytan 30 (Marble)(Table 5). However emergence was positively
was down by an average of 31 % in 1996, and the high rateimpacted by Baytan 30 treated seed at 14 days after planting
was higher than the target rate by 5 %. In 1997, the rate ofin the Welch site (Table 5). By 28 days after plagtstand
Captan 4000 was reduced by 31-44 % (Table 1). Apron XL, differences associated with seed treatments were seenin only
in 1997, was reduced from the target rate by 21-28 %, and1 of 5 locations. In the Welch site, Baytan 30 treated seed at
Apron Fl was reduced from the target rat@6y39 % (Table the 1 oz rate had significantly better stands than seed treated
1). Nuflow M at a low rate in 1997 was higher than the with Baytan 30 at the 0.5 oz rate or Captan alone (Table 6).
target rate by 9 % and at the higher rate was reduced fromThe Nuflow M treatments appeared to be damaged by a late
the target rate by 12 %. Baytan 30, 897, was reduced  application of Roundup as seedlings were cracking the
from the low target rate by 19 % and from the high target ground. Therefore, this data has been excluded.
rate by 8 % (Table 1).

Black root rot, caused bly. basicolg was a problem at 2 of
Environmental conditions in 1996 during May and June were the 5 sites (McClure and Welch). At the McClure site, all
warm and dry, resulting in minimal to no seedling disease at superior seed treatments except Nuflow M at tfi6 &z rate
all five sites. Soil temperatures at planting ranged from less had significantly less root necrosis than seed treated with
than 59° F to 68° F or higher, and then increased rapidly. InCaptan alone (Table 7). The Captan seed treatment averaged
1996, seed treatments at three sites affected emergence at 30 % root necrosis, which is considered a moderate level of
days after planting. At the Bearden and Craft sites, seed disease. Atthe Welch site, seed treated with Baytan 30 had
treated with Baytan 30 had slower emergence than seedsignificantly less root necrosis than seed with just Captan
treated with Captan alone or with a 1.75 oz rate of NuFlow (Table 7). The Captan seed treatment averaged 46 % root
M (Table 2). Emergence was poorer at the Craft site for seednecrosis at this site which is considered a high level of
treated with the 1.25 oz rate of NuFlow M than the 1.75 oz disease Pythiumwas also isolated from a number of plants
rate. Cotton at the Higgins site hadorer emergence for  at the Welch site. There were no significant differences
seed treated with Baytan 30 than with NuFlow M at 1.25 between seed treatments at any of the fitessin skip
0z/100 Ib seed. There were no differences in plant indices or earliness (data not shown).
emergence at the Payne and Phipps sites at 7 days after
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Yield was improved by all superior seed treatments at the Gannaway, J. R., D. F. Owen, J. Moore, K. Hake, C.
McClure site (moderate black root rot) in 1997 (Table 8). Stickler, M. Murphy, L. Schoenhals, and J. L. Coss. 1995.
Yields increased an average of 11 % by the application of Cotton performance tests in the Texas High Plains and
Nuflow M or Baytan 30 at this site. At the Welch site (high Trans-Pecos areas of Texas 1994. Texas Agricultural
level of black root rot), yields were improved only by the use Experiment Station Technical Report No. 95-3.

of a high rate of Baytan 30 (1.0 0z/100 Ib seed) (Table 8).

There was a significant decrease in yield when seed wasGannaway, J. R., T. A. Wheeler, J. Moore, K. Hake, M.
treated with a lower rate of Baytan 30 (0.5 0z/100 Ib seed) Murphy, L. Schoenhals, and J. L. Coss. 1996. Cotton
compared with the 1 oz rate of Baytan 30. Yield increased performance tests in the Texas High Plains and Trans-Pecos
by an average of 12 % when seed was treated with Baytan 30areas of Texas 1995. Texas Agricultural Experiment Station
at the 1 oz rate over the Captan seed treatment. At the Davislechnical Report No. 96-1.

site, there was no indication of seedling disease, however,

yields were highest when seed was treated with Nuflow M at Wheeler, T. A., J. R. Gannaway, H. W. Kaufman, J. K.
1.25 oz rate (Table 8). All superior seed treatments exceptDever, J. C. Mertley, and J. W. Keeling. 1997. Influence of
Nuflow M at the 1.75 oz rate had significantly higher yields tillage, seed quality, and fungicide seed treatments on cotton

than seed treated with Captan (Table 8). emergence and yield. Journal of Production Agriculture
10:394-400.
Summary

Table 1. Assayed concentrations of fungicides applied to cotton seed in

When seedling disease was absent, due primarily to warm1296 a”g' 1997.
soil temperatures, than superior seed treatments generally’oducts  Assayed Target

L L. dosage dosage

performed similar to minimal seed treatments on plant stand, (mg/kg) (mg/kg) Year
root health, plant growth parameters such as height, numberg 630 780 1996
of nodes, leaf area, earliness, yield, or lint quality. When c+AT+N 729+131+179 780+150+210 1996
seedling disease caused By solani was present, than  C+AT+N 608+127+273 780+150+280 1996
superior seed treatments provided a 31 % increase in stand*F B 138+ 81 150+117 1996
. S ; AF+B 127+246 150+234 1996

and slight reduction in root necrosis. However, under 537 780 1997
excellent growing conditions, which resulted in high yields ciax+N 475+ 54+229 780+75+210 1997
(2.7 bales/acre), this improvement in stand and root health C+AX+N 439+ 59+246 780+75+280 1997
did not translate into any yield increase. When seedling AF+B 113+ 95 150+117 1997
AF+B 91+215 150+234 1997

disease caused by basicolawas present at moderate or !C is Captan 4000 which was applied at 2.5 0z/100 Ib seed; AT is Apron TL
hlgh level_s’ then superior seed treatmer_]ts resu“?d ”_1 a Iargewhich was applied at 2.0 0z/100 Ib seed; N is Nuflow M which was applied
increase in root health and an 11-12 % increase in yield. At 4 4 0w rate of 1.25 0z and high rate of 1.75 02/100 Ib seed; AF is Apron
high levels of black root rot, thehielaviopsisecommended FI which was applied at 0.75 0z/100 Ib seed; B is Baytan 30 which was
rate of Baytan 30 (1 0z/100 Ib seed) performed significantly applied at a low rate of 0.5 d00 Ib seed and a high rate of 1k Ib
better than th&®hizoctoniaecommended rate of Baytan 30  Seed: AXis Apron XL which was applied at 0.32 0z/100 Ib seed.

(0.5 0z/100 Ib seed). Depending on the type and severity of
seedling disease, superior seed treatments can beraple 2. Plants/foot at seven days after planting, or application of water in

economically justified in the High Plains of Texas. 1996 at five sites.
Locations
Acknowledgements Trt Bearden  Higgins Craft Payne Phipps
1 262 l4ab 29a 0.7 0.7
We wish to thank the producers who contributed their time 2 28a 17a  16b 0.9 0.7
and land for this project (Ricky Bearden, Bruce Higgins, Ron 28a 1.2 ab 24 a 06 13
proj NG et ggns, 4 2.0b 09b  17b 09 1.0
Craft, Jeff Payne, Bob Phipps, Richard McClure, Tracy s 1.8b 0.9b 1.7b 1.1 0.8

Welch, Keith and Don Marble, Marty Davis, and L. *Trt1=Captan 4000 (C [2.5 0z/100 Ibs seed]); Trt 2 = C + Apron TL (AT)
Grisham)_ We a'so apprec|ate the Support from Gustafson + Nuflow M (N) at2.5+2.0+ 1.250z/100 Ib seed; Trt3=C+ AT + N at

and Wilbur-Ellis so that we could complete this study. 2.5+2+1.7502/100 Ib seed; Trt 4 = Thiram 42 S (T) + Apron FI (AF) +
Baytan 30 (B) at 3 + 0.75 + 1 0z/100 |b seed at the Bearden and Higgins

sites and 0.5 0z/100 Ibs of seed for Baytan 30 at the Craft, Payne, and
References Phipps sites; Trt 5 = same as Trt 4 with the addition of Kodiak-Epic at 0.25
0z/100 Ib seed.

Gannaway, J. R, D. F. Owen, J. Moore, K. Hake, C. “Significant differences have different letters based on the Waller Duncan
Stickler, J. O. Green, M. Murphy, L. Schoenhals, and J. L. k-ratio t-test witP=0.05.

Coss. 1994. Cotton performance tests in the Texas High

Plains and Trans-Pecos areas of Texas 1993. Texas

Agricultural Experiment Station technical report No. 94-1.

151



Table 3. Plants/foot at 28 days after planting, or application of water in

Table 6. Plants/foot at 28 days after planting in 1997 at five sites.

1996 at five sites. Locations
Locations Trt McClure Marblé Davis Welch Grisham
Trt Bearden Higgins Craft Payhe Phipps 12 4.4 2.4 5.4 3.1b 5.0
1t 3.5 3.9 3.9 1.7abc 25b 2 4.9 1.9 4.2 4 5.0
2 3.7 4.6 3.8 1.6 bc 35a 3 4.9 2.1 5.3 - 4.8
3 3.7 4.0 4.0 15¢ 3.6a 4 4.4 2.2 4.5 3.1b 4.9
4 3.7 4.1 3.6 20a 39a 5 4.4 1.9 5.0 3.8a 5.0
5 3.6 4.3 3.9 2.0 ab 35a "High winds reduced stands at this site.

Trt 1 =Captan 4000 (C [2.5 0z/100 Ibs seed]); Trt 2 = C + Apron TL (AT)
+ Nuflow M (N) at 2.5 + 2 + 1.25 0z/100 Ib seed; Trt3=C + AT+ Nat 2.5
+ 2 + 1.75 0z/100 Ib seed; Trt 4 = Thiram 42 S (T) + Apron Fl (AF) +

Trt 1 =Captan 4000 (C [2.5 d40 Ibs seed]); Trt 2 = C + Apron TL (AT)
+ Nuflow M (N) at 2.5 + 2 + 1.25 0z/100 Ib seed; Tt 3=C + AT+ Nat 2.5
+ 2 + 1.75 0z/100 Ib seed; Trt 4 = Thiram 42 S (T) + Apron Fl (AF) +

Baytan 30 (B) at 3 + 0.75 + 1 0z/100 Ib seed at the Bearden and Higgins Baytan 30 (B) at 3 + 0.75 + 0.5 0z/100 Ib seed; Trt5=T+ AF+Bat 3 +
sites and 0.5 0z/100 Ibs of seed for Baytan 30 at the Craft, Payne, and0.75 + 1 0z/100 Ib seed.

Phipps sites; Trt 5 = same as Trt 4 with the addition of Kodiak-Epic at 0.25
0z/100 Ib seed.

“Significant differences have different letters based on the Waller Duncan
k-ratio t-test withP=0.05.

3Cotton stand at this site was damaged by hail.

Table 4. Root necrosis (%) at 21 days after planting, or application of water
in 1996 at two sites.

Locations
Trt Payne Phipps
1 12 3834
2 15 31b
3 14 33 ab
4 12 29b
5 15 30b

Trt 1 =Captan 4000 (C [2.5 0z/100 Ibs seed]); Trt 2 = C + Apron TL (AT)
+ Nuflow M (N) at 2.5 + 2 + 1.25 0z/100 Ib seed; Tt 3=C + AT+ N at 2.5
+ 2 + 1.75 0z/100 Ib seed; Trt 4 = Thiram 42 S (T) + Apron Fl (AF) +

3Significant differences have different letters based on the Waller Duncan
k-ratio t-test withP=0.05.
“Treatments with Nuflow M were not reported at this site.

Table 7. Root necrosis (%) at five sites in 1997.

Loactions
Trt McClure Marble Davis Welch Grisham
1t 304 4 5 46 a 0
2 12b 1 9 3 0
3 21 ab 1 9 - 0
4 16 b 2 7 31b 0
5 12b 0 5 29b 0

Trt 1 =Captan 4000 (C [2.5 0z/100 Ibs seed]); Trt 2 = C + Apron TL (AT)
+ Nuflow M (N) at 2.5 + 2 + 1.25 0z/100 Ib seed; Tt 3=C + AT + Nat 2.5
+ 2 + 1.75 0z/100 Ib seed; Trt 4 = Thiram 42 S (T) + Apron Fl (AF) +
Baytan 30 (B) at 3 + 0.75 + 0.5 0z/100 Ib seed; Trt5=T+AF+Bat3 +
0.75 + 1 0z/100 Ib seed.

“Significant differences have different letters based on the Waller Duncan

Baytan 30 (B) at 3 + 0.75 + 1 0z/100 Ib seed at the Bearden and Higgins k-ratio t-test withP=0.05.
sites and 0.5 0z/100 Ibs of seed for Baytan 30 at the Craft, Payne, and®*Treatments with Nuflow M were not reported at this site.

Phipps sites; Trt 5 = same as Trt 4 with the addition of Kodiak-Epic at 0.25
0z/100 Ib seed.

2Significant differences have different letters based on the Waller Duncan
k-ratio t-test withP=0.05.

Table 5. Plants/foot at the first evaluatiafier planting in 1997 at five
sites.

Locations
Trt McClure Marble Davis Welch Grisham
12 1.7 234 5.6 3.2b 3.0
2 1.2 16b 4.6 4 3.2
3 1.2 1.3 bc 5.5 - 2.8
4 1.2 15b 4.8 36a 2.7
5 0.9 l1lc 5.3 40a 2.6

'First evaluation was on 14 days after planting (DAP) at McClure's, 7 DAP
for Marble, 16 DAP for Davis, 14 DAP for Welch and 8 DAP for Grisham.
Trt 1 =Captan 4000 (C [2.5 0z/100 Ibs seed]); Trt 2 = C + Apron TL (AT)
+ Nuflow M (N) at 2.5 + 2.0 + 1.25 0z/100 Ib seed; Trt 3=C + AT + N at
2.5+ 2+ 1.750z/100 Ib seed; Trt 4 = Thiram 42 S (T) + Apron FI (AF) +
Baytan 30 (B) at 3 + 0.75 + 0.5 0z/100 Ib seed; Trt5=T+AF+Bat 3 +
0.75 + 1 0z/100 Ib seed.

3Significant differences have different letters based on the Waller Duncan
k-ratio t-test withP=0.05.

“Treatments with Nuflow M were not reported at this site.
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Table 8. The affect of seed treatments on yield (Ibs of lint/acre) at five sites
in 1997.

Locations
Trt McClure Marble Davis Welch Grisham
1* 848 1§ 563 752 ¢ 795 ab 627
2 958 a 475 833 a 5. 635
3 942 a 473 713d - 601
4 977 a 458 787 b 784 b 619
5 919 a 501 791 b 895 a 627

Trt 1 =Captan 4000 (C [2.5 0z/100 Ibs seed]); Trt 2 = C + Apron TL (AT)
+ Nuflow M (N) at 2.5 + 2 + 1.25 0z/100 Ib seed; Tt 3=C + AT + Nat 2.5
+ 2 + 1.75 0z/100 Ib seed; Trt 4 = Thiram 42 S (T) + Apron FI (AF) +
Baytan 30 (B) at 3+ 0.75 + 0.5 0z/100 Ib seed; Trt5=T+AF+Bat 3 +
0.75 + 1 0z/100 Ib seed.

“Significant differences have different letters based on the Waller Duncan
k-ratio t-test withP=0.05.

*Treatments with Nuflow M were not reported at this site.



