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Table 5.3. continued

Maturity Red crown rot Yield
Cultivar Group Incidence (Z) Kg/Ha
CENTENNIAL VI 25.6 3003.5
YK 593 A 25.6 3178.0
YK 503 \' 25.8 2143.4
NKS 69-54 VI 26.0 2957.8
DAVIS VI 26.3 3345.8
DELTAPINE 506 VI 26.3 3332.9
WRIGHT VII 27.7 3838.2
HARTZ 7126 VII 28.8 3225.9
ASGRO 5980 v 32.9 2975.3
YK 613 VI 34.1 2309.1
COKER 368 VIII 35.7 35£6.2
ASGRO 6520 VI 36.3 2984.7
FORREST A 37.1 2607.5
HARTZ 6383 Vi 39.5 2701.5
HARTZ 5171 \' 41.0 2722.7
LSD g5 16.5 1044.8

1/ Average percent of plants with perithecia from random plot samples

of 1 m lengths of row.
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Table 5.4. Average red crown rot incidence for 1985 and 1986 and yield

averages for 1985, 1986, and 1987 for maturity groups V, VI, and VII.

Red crown rotl

Maturity Group Incidence (%) Yield (Kg/Ha)2
VII 9.4 A 3361.2 A
VI 16.8 B 2903.2 B
\Y 13.8 B 2465.4 C

1/ Average percent of plants with perithecia from random plot samples
of 1 m lengths of row.
2/ Means followed by the same letter within a column are not significantly

different (P=0.05)
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Table 5.5. Red crown rot incidence and yield for maturity group V - VII
cultivars, averaged over three locations (Robert farm, Burnside, LA,

Ward farm, Maringouin, LA, and LaBoeuf farm, St. James, LA) in 1988,

Maturity Red crown rot! Yield
Cultivar Group Incidence (%) Kg/Ha
DELTAPINE 105 \ 0.0 2923.4
ASGRO 6297 A28 4.3 2505.8
TERRAVIG 616 VI 4.4 3502.7
COKER 6847 VIiI 5.8 4041.6
VICTORY A28 5.8 1764.8
NKS 72-60 VII 6.0 3300.6
DELTAPINE 566 VI 6.1 2957.1
HARTZ 5370 v 6.5 2943.6
ASGRO 7986 VII 6.9 5227.1
COKER 6727 VII 7.1 3098.6
DAVIS VI 8.5 3731.7
BRAXTON VII 9.1 3738.5
CENTENNTAL VI 10.1 3240.0
HARTZ 6130 VI 10.4 2943.6
WILSTAR 550 \ 11.0 2552.9
SAMPSON VI 11.4 3745.2
TERRAVIG 708 VII 12.0 3098.6
YK 699 Vi 12.0 2728.1
COKER 485 ) 12.1 2903.2
TERRAVIG 505 v 12.6 2883.0
SHARKEY VI 12.8 3954.0
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Table 5.5. continued

Maturity Red crown rot Yield
Cultivar Group Incidence (7) Kg/Ha
BAY A 13.5 2768.5
BUCKSHOT 703 VII 13.6 4014.7
FFR 561 \ 15.3 2829.1
ASGRO 6785 VI 15.4 3704.8
TRACY M VI 15.6 3314.1
BUCKSHOT 603 VI 15.9 3064.9
DELTAPINE 506 VI 17.1 3549.9
CAJUN VI 17.4 3725.0
BEDFORD \ 17.4 1663.8
HARTZ 5171 V' 17.9 3031.2
DELTAPINE 417 VII 19.0 3684.6
RINGAROUND 606 \'A% 19.4 3206.3
RINGAROUND 680 VI 19.5 3381.5
FORREST \Y 19.9 2734.8
HARTZ 7126 VII 21.8 4034.9
ASGRO 5980 \' 23.0 3112.0
HARTZ 5164 v 23.2 2896.5
HARTZ 6385 VI 24.4 3226.5
COKER 686 VI 25.0 3085.1
LSD 45 16.8 1192.3

1/ Average percent of plants with perithecia from random plot samples

of 1 m lengths of row.
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Table 5.6. Average red crown rot incidence for 1985, 1986, and 1988 and

yield averages for 1985-1988 for maturity groups V, VI, and VII.

Red crown rot1

Maturity Group Incidence (Z) Yield (Kg/Ha)2
VIIi 10.1 A 3583.6 A
VI 14.1 B 3064.9 B
\Y 15.1 B 2620.3 C

1/ Average percent of plants with perithecia from random plot samples
of 1 m lengths of row.
2/ Means followed by the same letter within a column are not significantly

different (P=0.05).
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Table 5.7. Red crown rot incidence and yield for maturity group VI

cultivars, Iberia Research Station, Jeanerette, LA - 1089,

Red crown rotl Yield
Cultivar Incidence (7) Kg/Ha
RIVERSIDE 699 5.1 2108.4
HARTZ 6200 5.5 3260.2
RIVERSIDE 677 6.3 2303.7
DELTAPINE 726 7.1 2856.1
FFR 606 8.7 2081.4
DPX 3627 9.0 2815.6
PIONEER 9641 10.9 3307.4
LA 77-9729 11.1 2546.2
RINGAROUND 606 12.6 2826.1
LA 77-8715 12.8 2270.0
B2J ~13.8 2768.5
TWIGGS 14.7 2755.0
EHJU 5 19.8 2445.3
BALDWIN 19.9 2047.9
LA 87-6002 20.2 2606.9
DAVIS 20.5 2175.8
BUCKSHOT 603 20.6 2633.9
ASGRO 6785 21.0 3240.2
LA 88-6028 21.4 2667.6
NKS 69-54 21.5 2573.3
HARTZ 6686 22.3 2586.8
TERRAVIG 626 22.3 2148.9
SHARKEY 23.0 3105.5
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Table 5.7. continued

Red crown rot Yield
Cultivar Incidence (Z) Kg/Ha
FFR 646 23.3 2337.5
DELTAPINE 566 23.7 1926.6
FFR 695 23.7 2364.5
EHJU 11 23.9 2014.2
TERRAVIG 616 24,1 2485.7
SAMPSON 25.1 2425.0
RINGAROUND 680 26.1 2633.9
LA 87-6001 26.3 2728.2
RIVERSIDE 696 26.6 2371.2
AT-EXP-0695 26.9 2809.1
LLOYD 29.4 1872.7
CAJUN 29.7 3038.1
HARTZ 6570 30.2 2061.3
EXP-R2-604 30.6 2411.6
LA 88-6051 34.4 2445.3
LA 87-6013 35.7 2182.6
EHJU 7 36.1 1751.5
ASGRO 6297 36.3 2916.8
SPARTAN 37.0 2310.6
LA 87-6011 37.7 2169.1
DELTAPINE 506 38.0 2263.4
LA 87-6012 39.8 1980.5
PIONEER 9691 40.3 2364.5
LA 88-6055 40.3 2384.7
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Red crown rot Yield
Cultivar Incidence (Z) Kg/Ha
LAMAR 40.9 2054.6
Ri-11 41.9 2654.1
LA 88-6024 49.0 1960.3
DPX 3623 49.1 2263.4
CENTENNIAL 49,1 2121.9
LA 88-6010 49.6 2182.6
LEFLORE 49.9 1953.5
LSD 45 24.8 613.0

1/ Average percent of plants with perithecia from random plot samples

of 1 m lengths of row.
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Table 5.8. Red crown rot incidence and yield for maturity group VII and

VIII cultivars, Iberia Research Station, Jeanerette, LA - 1989,

Red crown rotl Yield
Cultivar Incidence (%) Kg/Ha
HSC 721 1.8 3624.2
HARTZ 8112 10.3 3159.4
LA 79-11682 13.8 2809.1
ASGRO 7258 17.4 2633.9
HARTZ 7190 19.2 2822.5
RALLY 20.7 3132.4
HARTZ 7585 23.2 3166.1
LA 79-1133 23.7 2964.0
EHJU 3 26.0 2095.0
PIONEER 9791 26.0 2647.4
RIVERSIDE 757 26.5 2755.2
AGRATECH 700 26.9 2620.4
1A 87-7010 27.3 2553.1
LA 87-7032 27.5 2283.6
ASGRO 7986 30.3 2903.4
DELTAPINE 417 30.3 2249.9
LA 78-17908 31.5 2613.7
STONEWALL 31.8 2876.4
BRAXTON 32.5 2371.2
HARTZ 7126 33.6 2701.3
LA 87-7022 33.9 2398.1
LA 79-11123 34.5 2546.3
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Red crown rot Yield
Cultivar Incidence (%) Kg/Ha
BUCKSHOT 703 35.3 2640.7
LA 78-5286 35.8 2755.2
EHJU 1P 36.8 1899.7
COLQUITT 37.0 2943.8
PIONEER 9711 37.6 3044.8
LA 79-1004 40.2 2337.5
COKER 6727 43.6 2175.8
DPX 878 47.1 2189.3
PIONEER 9751 52.8 2007 .4
LA 87-7030 59.0 1744.7
TERRAVIG 708 60.2 1778.4
TERRAVIG 727 60.9 1919.9
LSD g5 31.6 862.3

1/ Average percent of plants with perithecia from random plot samples

of 1 m lengths of row.
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Table 5.9. Red crown rot incidence and yield (Kg/Ha) of maturity group IV

cultivars, Iberia Research Station, Jeanerette, LA 1990.

Red crown rot! Yield
Cultivar Incidence (%) Kg/Ha
548-84 0.0 3222
AT 495 2.8 1275
RINGAROUND 452 3.7 3534
STEVENS 4.8 2654
CRAWFORD 5.0 2384
ASGRO 4906 6.2 3423
ASGRO 4595 6.6 2592
AVERY 6.7 3361
RIVERSIDE 499 7.3 4248
PIONEER 9391 7.7 1483
DEKALB CX458 8.5 2384
HARTZ 4464 8.8 2682
PIONEER 9411 14.0 1497
DEKALB CX415 14.1 1871
PIONEER 9442 14.6 1774
WILLIAMS 15.0 2162
LSD g5 8.6

1/ Average percent of plants with perithecia from random plot samples

of 1 m lengths of row.
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Table 5.10. Red crown rot incidence and yield (Kg/Ha) of maturity groups

V - VII cultivars, Robert Farm, Burnside, LA 1990.

Maturity Red crown rot! Yield
Cultivar Group Incidence (%) Kg/Ha
THOMAS VII 12.9 3666
BRAXTON VII 13.5 3902
PIONEER 9791 VII 17.3 3853
ASGRO 7986 VII 18.1 4012
HARTZ 7190 VII 22.2 3971
ASGRO 6297 VI 22.7 3611
AGRI TECH 550 \Y 23.4 2904
AGRI TECH 700 VII 23.7 3125
DAVIS VI 24.3 3472
BRYAN VI 24.5 3250
COKER 686 VI 25.0 2966
B2J VI 25.3 3077
S64-23 VI 25.5 2814
DELTAPINE 415 A 26.0 3292
ASGRO 5979 N 26.7 3410
FFR 565 \) 27.5 2557
STONEWALL VII 29.1 3735
WALTERS N/ 29.5 3063
PIONEER 9591 V 30.5 3444
CAJUN VI 30.7 3437
HARTZ 7126 VII 31.2 2952
HUTCHESON v 31.3 3534
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Table 5.10. continued

Maturity Red crown rot! Yield
Cultivar Group Incidence (Z) Kg/Ha
ASGRO 7258 VII 31.4 3763
LAMAR VI 31.8 2730
PIONEER 9581 A 32.1 2862
BRIM VI 32.4 3583
PIONEER 9711 VII 32.7 2918
PIONEER 9751 VII 32.8 3375
PIONEER 9592 v 33.6 3209
CENTENNIAL VI 33.8 2966
HARTZ 7585 VII 33.9 3541
COKER 6847 VII 35.0 3354
VICTORY VI 35.5 2675
BUCKSHOT 703 VII 35.8 2626
RALLY VII 37.9 3077
CORDELL \Y 41.5 2176
FFR 561 v 41.7 3278
HARTZ 5370 \' 42,7 2883
ASGRO 6785 VI 42.8 2717
AGRI TECH 575 v 43.7 2897
FORREST \Y 47.0 2495
HSC 721 VII 48.1 3534
FFR STONE v 49.1 2453
LSD g5 22.0 589

li Average percent of plants with perithecia from random plot samples

of 1 m lengths of row.
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5.9). In the case of all of the tables, caution should be used when
making any untested comparison between tables, since each table repre-
sents a separate analysis. During the 1989 growing season at the Iberia
Research Station no RCR was observed in the blocks planted to maturity
groups IV and V. During 1990, only the maturity group IV block at this
location showed any substantial disease development. RCR data was not
collected at the Burnside location in 1989 or at the St. Gabriel loca-
tion in 1990 because of poor stand establishment.

Data from 1985 (Tables 5.1, 5.2) showed relatively low percentages
of RCR using the newly developed rating system. This was probably the
result of both low incidence and lack of proficiency of the researcher
in identifying C. crotalariae infected plants. Despite the low percent-
ages, there were clear differences in RCR incidence among cultivars.
The data from Tables 5.1 and 5.2 in which the most confidence is placed
are identifications of the extremely susceptible cultivars ('Bragg',
'Forrest', 'Shiloh', and 'Hartz 6383') the RCR reactions of which did
not vary substantially over the years. The ranking of some of the more
resistant cultivars ('Wright', 'Ransom’', and 'Davis') are also accurate
as indicated by data in other tables. However, 'Centennial' which ranks
as somewhat resistant in Table 5.1 and 'Braxton' which ranks as some-
what susceptible in Table 5.2 are probably misclassified.

Data from 1986 (Table 5.3) reflect the more frequent ranking of
the cultivars with 'Braxton' ranking as very resistant and
'Centennial', 'Forrest', and 'Hartz 6383' ranking as susceptible. Be-
cause of the agpgregated distribution of the pathogen in the field there
is a large amount of variability in all of the data. Consequently, some

cultivars are ranked in an intermediate region between resistance and
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susceptibility. When compared (Table 5.4) the maturity group VII cul-
tivars were, as a group, significantly more resistant and higher yield-
ing than either the group VI or V.

The pooled data from the three locations in 1988 (Table 5.5) show-
ed several interesting results. First, the most resistant cultivar was
of the early maturity group V. Second, the cultivar ‘'Braxton' which was
resistant at the Burnside location was almost equal in reaction to
'Centennial' which was susceptible at the Burnside location. Note that,
although Burnside is one of the locations contributing data to this
overall mean, the contribution is only 1/3 (2 of 6 replications).
Third, although the relative rankings of 'Braxton' and 'Centennial'
have changed, 'Forrest' is still ranked as one of the more susceptible
cultivars. Because of the large variability cultivars were significant-
ly different from each other. However, the pattern of changing ranks
does seem to be a salient point and will be discussed later. 'Asgro
7986' was the highest yielding material and had a good level of RCR
resistance.

Although a maturity group V cultivar ranked as the most resistant
in 1988, the overall effect of maturity was the same when data from
1985, 1986, and 1988 were analyzed together (Table 5.6). The maturity
group VII cultivars were significantly more resistant and higher yield-
ing than the other groups.

Because of the separate analyses of the maturity group blocks at
the Iberia Research Station in 1989 direct comparisons of 'Braxton' and
'Centennial' were not possible (Tables 5.7, 5.8). 'Braxton' was moder-

ately susceptible while 'Centennial' was susceptible. Although the
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disease pressure in the maturity group VII and VIII block (over 60% RCR
incidence in the more susceptible cultivar) was greater than the matur-
ity group VI block, the most resistant cultivar was a maturity group
VII - 'Hsc 721'. Within the maturity group VI block the more resistant
cultivars were two 'Riverside' cultivars and 'Hartz 6200'.

In 1990, maturity group IV cultivars were evaluated for RCR reac-
tion for the first time in these studies. The results of this evalua-
tion are presented in Table 5.9. Overall there was low RCR incidence.
It should be noted, however, that the other maturity group blocks at
the Iberia Research Station in 1990 displayed insignificant levels of
RCR.

Results of the 1990 cultivar trials at Burnside are presented in
Table 5.10. 'Braxton' was once again one of the two most resistant
cultivars while 'Centennial' was one of the more susceptible. The most
striking result was the ranking of 'Hsc 721' as the second most sus-
ceptible when the previous year at the Iberia Research Station it was
ranked the most resistant. 'Asgro 7986' was once again the highest
yielding cultivar and possesses an apparently good level of RCR resist-
ance. The other cultivars in the trial ranked approximately as before.

Compiled results for the years of the study for cultivars with two
or more years data are presented in Tables 5.11, 5.12, and 5.13 for
maturity groups V, VI, and VII, respectively. Because of the shifting
positions in the ranking of some cultivars in different years, there is
no ranked order in the tables. Because of unequal representation, there
are few valid comparisons between the overall means of the cultivars,
and inferences about overall merit should be applied cautiously.

Overall maturity group reaction to RCR for the course of the study
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Table 5.11. Red crown rot incidence' and yield (Kg/Ha) of maturity group V cultivars for 1985, 1986,

1988, and 1990.

1990 1988 1986 1985 Mean

Cultivar RCR Yield RCR Yield ROR Yield RCR  YIELD ~ RCR  YIELD
FFR 561 41.7 3186 15.3 2829 27.2 2837 -———- ———- 28.0 2951
HARTZ 5370 42.7 2802 6.5 2044 -——- -—-- -— ---- 24.6 2873
FORREST 47.0 2425 19.9 2735 37.1 2608 10.2 2243 28.6 2512
DELTAPINE 105 - ---- 0.0 2923 24.1 3329 8.4 2782 10.8 3011
WILSTAR 550 ——— ———— 11.0 2553 23.6 2630 6.9 2290 13.8 2491
COKER 485 -—— -=-- 12.1 2903 23.4 2773 -——— -—-- 17.8 2838
TERRAVIG 505 ———— -—-- 12.6 2883 15.4 2767 2.6 2486 10.2 2712
BEDFORD ———— -———- 17.4 1664 20.0 2551 5.5 2405 14.3 2207
HARTZ 5171 —-——— ———— 17.9 3031 41.0 2723 ———— ———— 20.5 2877
ASGRO 5980 -———- -———- 23.0 3112 32.9 2975 -———- -——- 28.0 3044
DELTAPINE 345 -——-- -——- ———— -———— 21.0 2901 4.8 2465 12.9 2683
ASGRO 5474 ———— ———— ——— —— 24.9 2717 4.5 2600 14.7 2659
LSD.OS 22.0 8.5 16.8 1192 16.5 1045 10.5 525

1/ Average percent of plants with perithecia from random plot samples of 1 m lengths of row.
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Table 5.12. Red crown rot incidencel and yield (Kg/Ha) of maturity group VI cultivars for 1985, 1986, 1988, 1989, and

1990.
1990 1989 1988 1986 1985 Mean

Cultivar RCR Yield RCR Yield RCR Yield RCR  YIELD ~ RCR  YIELD ~ RCR  YIELD
ASGRO 6297 22.7 3610 36.3 3001 —— -——— -———— -———— -———- -——-- 29.5 3306
DAVIS 24.3 3472 20.5 2238 8.5 3839 26.3 3346 2.6 2486 16.4 3076
BUCKSHOT 603 -—— -—-- 20.6 2710 15.9 3153 ———- ——— ———- ———— 18.3 2031
CAJUN 30.7 3437 29.7 3125 17.4 3832 -———— -——-- -——- -——-- 25.9 3465
RINGAROUND 680 -———- -—=- 26.1 2710 19.5 3479 23.6 3377 6.0 3051 18.8 3154
SAMPSON ---- -—-- 25.1 2495 11.4 3853 -——— -——- -——- -———- 18.3 3174
TERRAVIG 616 ———- ——=- 24.1 2557 4.4 3604 -—-- -———— -——-- -———- 14.3 3084
LAMAR 31.8 2730 40.9 2114 ———— -——-- ——— —-———- -——— -———— 36.4 2425
CENTENNIAL 33.8 2966 49.1 2183 10.1 3333 25.6 3004 2.7 2897 24.3 2877
DELTAPINE 566 -———- -=-- 23.7 1982 6.1 3043 -—— -—- 4.7 2640 9.9 2555
SHARKEY -—--- ———- 23.0 3195 12.8 4068 ———- -—-- -—--- -——- 17.9 3631
VICTORY 35.5 2668 ———— ———— 5.8 1816 -—— ——— ——— ——- 20.7 2245
ASGRO 6785 42.8 2717 21.0 3333 15.4 3812 ——— ——— -—— -——— 26.4 3285
COKER 686 25.0 2966 ——— -—=- 25.0 3175 -—-- -——-- ———- -——- 25.0 3070
B2J 25.3 3077 13.8 2848 ——— -——— ———— -———- -———- -_—— 19.6 2966
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Table 5.12. continued

RINGAROUND 606  ----  ----  12.6 2911  19.4 3299  20.5 3448 ---- ——-- 17.5 3219
TRAGY M ceeeemee emee e-e-15.6 3314 17.2 3268 2.7 2452 11.8 3011
DELTAPINE 506 ---= --=- 38,0 2263  17.1 3550  26.3 3333 2.8 3031 21.1 3044
TERRAVIG 606 U 3792 3.2 2647 12.8 3220
COKER 156 cemm mmem emmo emee emee emee 252 3188 6.4 2944 15.8 3066
HARTZ 6383 PRSIV 8. 2701 15.4 2843 27.5 2772
LSD o 22.0 589  24.8 631  16.8 1227  16.5 1045  10.5 525

1/ Average percent of

plants with perithecia from random plot samples of 1 m lengths of row.
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Table 5.13. Red crown rot incidence and yield (Kg/Ha) of maturity group VII cultivars for 1985, 1986, 1988,

1989, and 1990.

Cultivar 1990 1989 1988 1986 1985 MEAN

BRAXTON 13.5 3902 32.5 2439 8.5 3839 8.5 4277 6.7 3213 13.9 3534
PIONEER 9791 17.3 3853 26.0 2723 -—-- -—-- -——-- -—-- -———- -———- 21.7 3292
ASGRO 7986 18.1 4012 30.3 2987 6.9 5378 - ———— - ——— 24.2 4123
HARTZ 7190 22.2 3971 19.2 2904 -——— -—-- -———— ——— ---- ———- 20.7 3437
AGRI TECH 700 23.7 3125 26.9 2696 ———— -——— -———— ——— -——— -—-- 25.3 2911
STONEWALL 29.1 3735 31.8 2959 ———— ———— ——— ——— -—— ---- 30.5 3347
HARTZ 7126 31.2 2952 33.6 2779 21.8 4151 28.8 3226 5.3 2977 24.1 3221
ASGRO 7258 31.4 3763 17.4 2710 -——-- -——— ———- ——— —-——— ——— 24.4 3229
DELTAPINE 417 ---- -——— 30.3 2987 19.0 3791 -—-- -—-- -—-- ---- 24.6 3389
PIONEER 9711 32.7 2918 37.6 3132 ~——- -———— -——— -———— ———— ———— 35.2 3028
PIONEER 9751 32.8 3375 52.8 2065 ———— -——— - -——— ———— ——— 42.8 2723
HARTZ 7585 33.9 3541 23.2 3257 ———— ———— -——- ———— ——— ———— 28.6 3403
COKER 6847 35.0 3354 -———- -——- 5.8 4158 -——— -—— -—— -——- 20.4 3756
BUCKSHOT 703 35.8 2626 35.3 2717 13.6 4130 -———- ———— -———— ——— 28.2 3160
RALLY 37.9 3077 20.7 3222 ——— -———- -—--- -——- ---- ---- 29.3 3153
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Table 5.13. continued

TERRAVIG 708 ---- ----  60.2 1830 12.0 3188 17.3 3395 5.2 2640 23.7 2763
COKER 6727 ---- ----  43.6 2238 7.1 3188 === ==e- wmes === 25.4 2717
HSC 721 48.1 3534 1.8 3728 ---- ---- ---= === == m=es 24.6 3631
NKS 72-60 -—-- e D 6.0 3301 12.9 2811 “m-= === 9.5 3056
WILSTAR 790  ---- e ——-=  ---- 15.4 3390 5.7 3321 10.6 3356
RANSOM ———- S mm-- ---- 18.6 3190 0.5 2304 9.6 2747
BRAGG -—--- e e 22.5 2999 15.2 3132 18.9 3066
COKER 237 ---- e b —=-- =--- 24.3 3915 1.6 3065 13.0 3490
WRIGHT ———— e L DL ---- =-=- 27.7 3838 0.4 2964 14.1 3401
LSD g5 22.0 589 31.6 887 16.8 1227 16.5 1045 7.8 525

1/ Average percent of plants with perithecia from random plot samples of 1 m lengths of row.
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is presented in Table 5.14. Based on all data, the maturity group VII
cultivars were not significantly more resistant than either the group V
or VI cultivars. The group VI cultivars were significantly (P=0.05)
more resistant than the group V cultivars. When data from the two years
with the most extensive data (1989 and 1990) were tested for correla-
tions of yield and RCR reaction (Table 5.15) the correlation for matur-
ity group VII was stronger than for group VI in 1989 and essentially
the same in 1990.

Data from all of the above trials was assembled comprising 5,350
observations. When correlation analysis was run, there was a highly
significant r value of 0.50 between numbers of plants bearing perithe-
cia and planting density. When the data were analyzed by regression an
r2 of .25 was produced around the equation: numbers of plants with
perithecia = -.489 + .251 x planting density. All terms in the equation
are highly significant.

DISCUSSION

Because of the difficulties in assessing RCR based on leaf symp-
tomoloy, the rating system based on presence/absence of perithecia at
the base of the stem was the most accurate. The described method of
randomly sampling plots was very objective, albeit time consuming, and
gave unbiased results. As mentioned, the low RCR percentages in the
1985 trial probably reflected both low incidence and lack of rating
expertise. Although bright red perithecia developed at the base of
infected plants, there were dramatic plant-to-plant differences in num-
bers produced, distribution around the base of the stem, and brightness

of pigmentation. Plants with few dull pigmented, dry perithecia that
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Table 5.14. Least squares means of red crown rot incidence for soybean

maturity groups V, VI, and VII average from 1986 to 1990.

Maturity Group

\'

VI

VII

Red crown rot1
Incidence (%)

27.2

22.6

24.1

Standard
Error

1.66
1.14

1.28

1/ Average percent of plants with perithecia from random plot samples

of 1 m lengths of row.
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Table 5.15. Correlation coefficients (r) for yield vs. % red crown rot

incidence for maturity groups V, VI, and VII soybeans in 1989 and 1990.

MATURITY
GROUP YEAR

1989 1990
v —--- -.52:05
VI -.43-01 -.50-10
VII -.78-01 -.54:05

Superscript numbers: .01,.05,.10 are probabilities of greater
absolute r values.

-
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were largely present on the side of the stem opposite from that being
observed were difficult to identify as infected. As the researcher be-
came more experienced over the years of the study the data reflect less
experimental variability.

The shifts in relative ranking of 'Braxton' and 'Centennial' among
locations are of extreme interest. These shifts imply the possibility
of soybean "race" differences within C., crotalariae. However, the race
concept cannot be strictly applied in the case of quantitative resist-
ance since there are no avirulent isolates or immune cultivars. The
existence of races of C. crotalariae on peanut is a matter of some
controversy (3,6,15). Black, et al. conclude that the quantitative
resistance in peanut (expressed as reduced CBR incidence) is stable for
heterogeneous populations of C. crotalariae (3) thus indicating the
lack of "race" development. In soybean, however, this resistance may
well not be stable with different populations. Adding to this line of
evidence is information from the growers in Burnside and Maringouin. At
the test site near Burnside, the producer will not grow 'Centennial'
because he has suffered large losses to RCR on this cultivar. In culti-
var trials on this property (Tables 5.1, 5.10) 'Centennial' was suscep-
tible. Conversely, the producer at the Maringouin test site grows
'Centennial' almost exclusively because it yields well and does not
appear overly susceptible to C. crotalariae. This cultivar appeared to
be no more susceptible than 'Braxton' at this location (Table 5.5).

Additional evidence to support the race theory comes from the
varying RCR reaction of 'Hsc 721' in trials conducted at the Iberia
Research Station and at the Burnside location (Tables 5.8, 5.10). Be-

cause of the extremely low rating of this cultivar at the Iberia Re-
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search Station, the plots were rechecked after rating to make sure that
the plots were not an unusual series of escapes. Each of plot of 'Hsc
721' were virtually free of RCR and each was surrounded by plots in
which RCR incidence was high. The cultivar appeared to be very resist-
ant.

Although shifts in ranking of these three cultivars was the most
extreme, there were others that also changed relative rank. The degree
of change was not as great as that seen with the above cultivars and
shift may be due to variability in experimental conditions rather than
to any differences in the pathogen populations. However, further stud-
ies are necessary to elucidate these relationships.

When noting the distribution of the maturity groups in Table 5.3,
the more resistant material appeared to be in the later maturity
groups. This seemed to imply that resistance was linked to late maturi-
ty, a potentially undesirable situation, since resistant selections
would be only of the late maturity group and growers would not be able
to choose early maturing resistant cultivars. Fortunately, after test-
ing all of the data, there does not appear to be any linkage between
maturity group and resistance to RCR. Thus, resistant material can be
selected without regard to maturity and resistant cultivars can be pro-
duced that will fit the diverse cropping system of the average grower.

Although a coefficient of determination of .25 for the regression
of numbers of plants bearing perithecia on within-row planting density
is not high when viewed absolutely, it is high when realized that 257
of the variation is accounted for solely by planting density. If culti-

var differences and environmental differences were also accounted for,
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2 value would be expected to increase greatly. The cause of this

the r
relatively high correlation is probably spread of the disease by root-
to-root contact between adjacent plants. As mentioned in the introduc-
tion, resistance to C. crotalariae in peanuts is thought to be due to
quantitative differences in root periderm thickness (7,11). Periderm
thickness is probably also a mechanism of resistance in soybean which
is additionally governed by the probability of a suitable infection
court and a germinating microsclerotia coming into contact. This proba-
bility, in turn, is governed by microsclerotia density and by extent of
the host root system. Restricted lateral growth of the root system
would minimize contact with microsclerotia that are concentrated in
crop debris in the upper soil layers and reduce the amount of root-to-
root spread of the disease. Restricted lateral root growth seems to be
a viable and measureable second mechanism of resistance which could be
selected. Additional research needs to be conducted to determine if

selection and/or identification of cultivars or breeding material for

restricted lateral root growth could be used to elevate RCR resistance.

LITERATURE CITED
1. Bell, D. K., and Sobers, E. K. 1966. A peg, pod, and root necrosis
of peanuts caused by a species of Calonectria. Phytopathology
56:1361-1364.
2. Berner, D. K., Berggren, G. T., Snow, J. P., and White, E. P. 1988.
Distribution and management of red crown rot of soybean in

Louisiana. Appl. Agr. Res. 3:160-166.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



122

3. Black, M. C., Beute, M. K., and Leonard, K. J. 1984. Effects of
monoculture with susceptible and resistant peanuts on the virulence

of Cylindrocladium crotalariae. Phytopathology 74:945-950.

4, Fehr, W. R., and Caviness, C. E. 1977, Stages of soybean develop-
ment. Iowa Coop. Ext. Serv. Spec. Rep. 80.

5. Griffin, G. J., and Tomimatsu, G. S. 1983, Root infection pattern,
infection efficiency and infection density-disease incidence rela-

tionships of Cylindrocladium crotalariae on peanut in field soil.

Can. J. Plant Pathol. 5:81-88.
6. Hadley, B. A., Beute, M. K., and Leonard, K. J. 1979. Variability

of Cylindrocladium crotalariae response to resistant host plant

selection pressure in peanut. Phytopathology 69:1112-1114.
7. Harris, N. E., and Beute, M. K. 1981. Histological responses of

peanut germplasm resistant and susceptible to Cylindrocladium

crotalariae in relationship to inoculum density. Phytopathology
72:1250-1256.
8. Hau, F. C., Campbell, C. Lee, and Beute, M. K. 1982. Inoculum dis-

tribution and sampling methods for Cylindrocladium crotalariae in a

peanut field. Plant Disease 66:568-571.
9. Hwang, S. C., and Ko, W. H. 1974. Germination of Calonectria
crotalariae conidia and ascospores on soil. Mycologia 66:1053-1055.
10. Hwang, S. C., and Ko, W. H. 1976. Biology of conidia, ascospores,

and microsclerotia of Calonectria crotalariae in soil.

Phytopathology 66:51-54,
11. Johnston, S. A., and Beute, M. K. 1975. Histopathology of Cylindro-

cladium black rot of peanut. Phytopathology 64:649-653.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



123

12. Linderman, R. G. 1974. Ascospore discharge from perithecia of

Calonectria theae, C. crotalariae, and C. kyotensis. Phytopathology

64:567-569.

13. Pataky, J. K., Black, M. C., Beute, M. K., and Wynne, J. C. 1983.
Comparative analysis of Cylindrocladium black rot resistance in
peanut: greenhouse, microplot, and field testing procedures.
Phytopathology 73:1615-1620.

14. Phipps, P. M., and Beute, M. K. 1977, Sensitivity of susceptible
and resistant peanut cultivars to inoculum densities of

Cylindrocladium crotalariae microsclerotia in soil. Plant Dis.

Reptr. 61:300-303.
15. Rowe, R. C., and Beute, M. K. 1975. Variability in virulence of

Cylindrocladium crotalariae isolates on peanut. Phytopathology

65:422-425.
16. Rowe, R. C., and Beute, M. K. 1975. Ascospore formation and dis-

charge by Calonectria crotalariae. Phytopathology 65:393-398.

17. Wynne, J. C., Rowe, R. C., and Beute, M. K. 1975. Resistance of

peanut genotypes to Cylindrocladium crotalariae. Peanut Sci. 2:54-

56.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



VITA

Dana Kent Berner was born in Pekin, Illinois on November 15, 1952.
He graduated from Pekin Community High School in June, 1970, and sub-
sequently attended Illinois State University where he received his B.S.
degree in biology in 1975. From summer of 1975 to winter of 1979 he
served as a Peace Corps volunteer in Sierra Leone West Africa working
as a rice production specialist. During this time he traveled exten-
sively throughout Africa conducting rice production training programs
for indigenous personnel. After returning to the United States, he
obtained a M.S. degree in Agronomy at Louisiana State University with
his area of specialization in rice genetics. He is currently finishing
work on his Ph.D. degree in the Department of Plant Pathology and Crop
Physiology at Louisiana State University where he has also been working
as an instructor conducting research on soybean diseases. During his
studies at Louisiana State University, he has achieved a cumulative
grade point average of 4.0 for all of his graduate work. He is married

to Cielito Berner and they have a family of five children.

124

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



DOCTORAL EXAMINATION AND DISSERTATION REPORT

Candidate: Dana Kent Berner

Major Field: Plant Health

Title of Dissertation: Distribution and Management of and Soybean Resistance to
Calonectria crotalariae, the Causal Pathogen of Red Crown
Rot of Soybean

Approved:

e

Major Professor and Chairman

Wi

Dean of the Graduate School

EXAMINING COMMITTEE:

A tl/ A B toe L

%m o4 x%w

2l it

=

Date of Examination:

April 18, 1991

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



