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Catalogue:
Objeoti

Thla

Soil type:

Design:

Spacing?

Fertiliser:

3300/40 VARIETY SUSCEPTIBILITY TO SMUT

1175
To observe the development of smut infection in 31 varieties of

sugaroane under conditions of natural infection.

Plant Age: 12,0 months (12.9-78 to 12,9*79)

RSA Experiment Station, Impala Block E7-8

PB»1 sandy olay loam derived from gnejaas

Randomised blocks, 3 replications

1,5 m between rows

(Kg/ha) N

180

P g 0 5

100

Rainfall: 716 ma

60

Irrigation: 3283 mm

Methods: Plots consisted of a single row 15 m in length, with stools spaoed
" 0,5 m apart* The border rows, ana every third internal row, were

planted to NOo 376 to' serve as infection rows, Seedoane for these
rows was dipped in a fresh smut spore suspension immediately prior
to planting. Seedoane for the varietal entries was not dipped in
the spore suspension nor toeated with mercurial fungicide before
planting.
Monthly records were taken of smut whips (which were not ro$ued)f
and infected stools per plot. Whip counts per heotare were based
on maximum recorded values* Millable canes were counted and weigh-
ed at harvest, and sampled for quality, analysis*

Treatments; A total of 30 varieties were tested against NOo 376, These
" "" included 25 new Hawaiian introductions, and 5 other varieties

for whioh snut ratings were required,

Sjmit rating Key: The following system was usod for rating of smut infection

Rating
0
1
2
3
4
5
6
7
8
9

Description
Immune
Very highly resistant
Highly resistant
Resistant
Intermediate - resistant
Intermediate - average
Intermediate - susceptible
Susceptible
Highly sueoeptiblo
Very highly susoeptible

Whips/ha .
0

1-60
61-120

121-240
241-625
626-1875

1876-5000
5001-15000

15001-30000
>30000

I t should be noted that the small plots (67,5 m per variety)
precluded accurate resistance ratings. The minimum possible
count of 1 whip per variety gave i t a value of 148 whips/ha or
a rating of 3# whioh would have been more accurately denoted
as " 1 to 3 "•
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RESULTS.

Relevant data for the plant crop are summarised In the attached tables .

(a) Pane and sugar y ie lds . Plots were too small for valid yield comparisons,
and reoords merely served to provide an indication of yield poten t ia l . Yields
were generally low throughout the t r i a l , in,many cases due to poor establishment*

(b) ERC#_ oane, A satisfactory range ctf values was recorded, with exceptional
quality evident i n H 51-8194, H 57-4114, H 58-7343, H 59-9018, and Q 57.

(°) Flowering. A few flowers were recorded a t harvest i n NCo 293 and OP 29-116
\% and 2% respect ively) , but not in any of the other en t r ies

(d) Leaf seald, Detailed reoords of leaf scald disease showed a high degree
of suscept ibi l i ty in only two va r i e t i e s , viz , H 49-104 and H 57-219, but r e su l t s
from the Open Quarantine Nursery (2010/1) showed that most of the Hawaiian var-
i e t i e s were susceptible to a greater or lesser extent, with only 3 remaining
free of the disease,

(e) Smut ra t ing . The only var ie t ies to remain free of smut were H 63-1418,
Mex 54-88, and CP 29-116.

The level of smut infection was re la t ive ly lew, as indioated ty- the rat ing of
5 for NCo 376 (normally 7 or 8 r a t ing) , and i t can be expected to r i se con-
siderably in the f i r s t ratoon crop.

Smut rat ings of the Hawaiian ent r ies can be considered in conjunction with
those obtained in the open quarantine nursery, and data from both t r i a l s are
thus presented in the f inal table . They show that 18 of the 24 ent r ies had
rat ings of 7 or more af ter the f i r s t ratoon crop. Two of the remaining 6
var ie t ies were more severely infected in the plant crop of 3300/40 than in
the f i r s t ratoon in the nursery, H 63-1418 appeared to be immune to smut and
res i s tan t to leaf scald, and i t exhibited good yield potential re la t ive to
NOo 376« Other var ie t i es showing promise were H 65-606, H 61-3556, and
H 51-3029* a l l of which yielded well and exhibited good disease res is tance.

KEC/Ootobor, 1979.
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3^00/40. , , VARIETY SUSCEPTIBILITY TO SMUT

PLANT CHOP HARVEST DATA

:

Variety

H 48-4605
H 49-104
H 5X-8029
H 51-Q194
H 56-278
H 57-219
H 57-4114
H 58-7348
H 59-2122
H 59-9018
H 60-2437
H 60-3862
H 60-6909
H 61-3054
H 61-3566
H 61-4731
H 63-1418
H 63-6983
H 64-225
H 64-8890
H 65-606
H 65-1600
H 66-1447
H 66-2097
Mex 54-88
NCo 293
NCo 334
Q 57
CP 29-116
H 56-502
IfCo 376 '

L.S.D*
P=O,05
P«0,01

Trial mean
S.E. plot i
S.B. mean i
o.v.jt

CANE YIELD

t /ha

121,30
58,22

143,08
149,42
116,50
102,85
97,51

131,62
87,44

110,40
109,54
90,90

117,36
115,47
137,30
104,59
134,22
58,61

125>O7
128,47
118,99
115,50

77,39
111,23

79,26
116,50
102,40.

50,05
121,25

85,39
109,66

27,79
36,98

107,34
17,02

' 9,83
15,86

%-ot
NCo 376

110,6
53,1

130,5
136,3
106,2

93,8
88,9

120,0
79,7

100,7
99,9
82,9

107,0
105,3
125,2
95,4

122,4
53,4

114,1
117,2
108,5
105,3

70,6
101,4
72,3

106,2
93,4
45,6

110,6
77,9

100,0

-

97,9

EEC

2 ,
cane

11,74
13,08
12,66
14,43
12,87
13,64
14,10
14,19
11,04
14,56
12,31
12,40
12,25
13,40
10,47
13,41
12,59
11,25
11,34
12,89
13,01
12,59
12,57
10,18
13,72
13,71
13,53
14,06
13,16
13,16
13,11

1,06
1,41

12,82
0,65
0,37
5,05

fo Of
mean

91,6
102,0
98,8

112,6
100,4
106,4
110,0
110,7
86,1

113,6
96,0
96,7
95,6

104,5
81,7

104,6
98,2
87,8
88,5

100,5
101,5
98,2
98,0
79,4

107,0
106,9
105,5
109,7
102,7
102,7
102,3

100,0

TJRC

, per
ha

14,18
7,68

18,12
21,60
14,99
13,99
13,66
18,68
9,74

16,09
13,46
11,25
14,40
15,63
14,42
14,08
16,82

6,58
14,23
16,48
15,45
14,51

9,71
11,32
10,87
15,87
13,86

7,03
15,90
11,23
14,38

3,77
5,02

13,75
2,31
1,33

16,81

% of
NCo 376

98,6
53,4

126,0
150,2
104,2

97,3
95,0

129,9
67,7

111,9
93,6
78,2

100,1
108,7
100,3
97,9

117,0
45,6
99,0

114,6
107r4
100,9

67,5
78,7
75,6

110,4
96,4
48,9

110,6
78,1

100,0

-

95,6
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3300/40 Y A B i m SUSCEPTIBILITY TO SMUT

PLANT CROP DATA

Variety

H 48-4605
H 49-104
H 51-8029
H 51-8194
H 56-278
H 57-219
H 57-4114
H 58-7348
H 59-2122
H 59-9018
H 60-2437
H 60-3862
H 60-6909
H 61-3054
H 61-3556
H 61-4731
H 63-1418
H 63-6983
H 64-525
H 64-8890
H 65-606
H 65-1600
H 66-1447
H 66-2097
Mex 54-88
NOo 293
NCo 334
Q 57
CP 29-:116
H 56-502
NCo 376

Means

Stalks

per ha
•2

x 10"J

66,2
41,2
67,4
79,7
64,6
63,7
52,0
68,5
54,4
60,9
62,2
56,7
61,8
48,9
59,7
43,2
63,6
44,1
69,5
63,3

i 66,3
57,0
50,7
52,1
52,9
78,1
85,2
39,7
77.6
58^7

101,3

61,7

%

lodging

63
10
37
37
48
82
27
85
52
52
53
93
63
52
97
35
30
42
88
47
28
55
55
93
38
45
27

3
02
2i
17

50

Leaf

Infected
stalks/ha

2 074
31 852
1 778

0
5 037

13 482
1 482
2 667

0
889

4 148
0
0

1 778
0

3 111
0

2 667
444
148

4 889
2 519

0
0

444
0

• 0
0
0

1 037
0

2 595

scald

% stool
infection

3,3
69,1
5,7
0,0

13,3
23,8

4,9
8,7
0,0
4 ,4
8,2.
0 ,0
0 ,0
5,6
0,0

10,3
.0,0
15,8
2,5 .
5,9

14,7
5,3
0 ,0
0,0
2 2
0,0
0 ,0
0 ,0
0 ,0
4,6
0,0

6,7

>

Whips
per ha

5 037
889
296

1 630
1? 630

5 481
9 185
1 037
4 148
9 778

296
2 222

46 222
444

10 519
2 963

0
15 852

6 370
11 852

296
4 148
1 185
8 444

0
148
296

2 815
0

2 074
889

5 424

Smut

% s tool
infection

22,2
5,9
1,1
9,8

46,7
19,0
37,0

3,2
12,4
41,1
2 , 4

13,5
91,4

2,3
41,8
17,1

0,0
55,7
35,9
50,6

1#3
24,0

6,7
42,9
0,0
I p l
1*1
9,5
D,0
9,2
2,3

19,6

Rating

7
5
4
5
7
7
7

6
7
4
6
9
4
7
6
0
8
7
7
4
6
5
7
0
3
4
6
0
6
5

-
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CONSOLIDATED DISEASE RECORDS

Project 2010A Open Quarantine Nuraory - Plant & 1st ratoon

Rcpjeqt 5300/40 Variety Susceptibility to Smut - Plant crop only

VARIETY

H 48-4605
H 49-104
H 51-8029
H 51-8194
K 56-278
H 57-219
H 57-4114
H" 58-7348
H 59-2122
H 59-9018
H 60-2437
H 60-3862
H 60-6909
H 61-3054
H 61-3556
H 61-4731
H 63-1418
H 63-6983
H 64-225
H 64-8890
H 65-606
H 65-1600
H 66-1447
H 66-2097

Means

ffMps/ha

2010A

P

0
0
0
0

1 667
0

3 889
0

1 667
556

0
1 111

60 556
0

1 667
8 353

0
6 111
3 889

0
0

1 111
556

2 222

3 889

48 333
7 222
3 333

45 556
66 667
3 333

151 111
16 667
48 889-
39 4.44

7 222
2 778

159 444
16 111

1 111
25 556

0
19 444

157 778
5 556

0
176 667

8 333
82 222

45 532

SMUT-

3300/40

P

5 037
889
296

1 630
13 630

5 481
9 185
1 037
4 148
9 778

296
2 222

46 222
444

10 519
2 963

0
15 852

6 370
11 852

296
4 148
1 185
8 444

6 747

i Rating

. 2010A

p

6
0
0
0
5
0
6
0
5
4
0
5
9
0
5
7
0
7
S
0
0

"5
4
6

_

1R

9
7
6
9
9
6
9
8
9
9
7
6
9

. 8
5
8
0
8
9
7

• 0

9
7
9

-

3300/40

P

7
5
4
5
7
7

. 7
5
6
7
4
6
9
4
7
6
0
8
7
7
4
5
5
7

-

LEAP SCALD

Stalks/ha

2O10A

IR

5 556
21 111

1 667
6 667

20 000
8 333

15 000
2 222
8 089

12 778
8 889
2 222

0
e 889

0
20 000

1 111
4 444

28 889
10 556

0
6 667

556
4 444

8 287

3300/40

J •

2 074
31 852
1 778

' 0
5 037

13 482
1 482
2 667

0
889

4 148
0
0

1 fT78
0

3 111
0

2 667
444
148

4 889
2 519

0
0

3 290 '



SOUTH AFRICAN SUGAR INDUSTRY AGRONOMISTS'.-ASSOCIATION

• 3300 /40 VARISTY SPSOSFPIBILITY TO SMUT

TERMINAL REPORT

Catalogue:
UWeB.lf—

Planted:

Terminated:

Harvest dates and

Location:

Soil Type:

Design;

Sp&cing:

Fertiliser (kg/he.)

Irrigation and
Rainfall:

.Treatments:

Conduct:

observe i the development of smut infection in 31
varieties of sugarcane under conditione of natural
infection,

P12th September, 1978.

20th May, I960, after the first ratoon crop.

Harvest"
P
1R

12.9.79
20.5.80

Age
12,0 months,
8,3 months.

N
180
180

Irrigt;

1

P2O5

tion

283
616

100
100

(mm}

K2O

60
60

Rain (mm)

716
757

Smut rating Key:

ZSA Experiment Station, Impala Block E7-E8,

PE.l sandy clay loam derived from gneiss.

Randomised blocks, 3 replications.

1,5m tetween rows.

P
1H

P
1R

A total of 30 varietios were- testod agains.t NCo 376.
These included 25 Hawaiian introductions, and 5 other
varieties for which smut ratings were required.

Plots consisted of a single row 15m in length, with
stools spaced 0,5m cpart. The border rows,, smd every
third internal row, were planted to NCo 376 to serve
ao infection rows. Seodcanu for these rows was
dipped in a frjsh smut spore suspension immediately
prior to planting. Seodcano for the vtirietal entries
was not dipped in ths spore suspension nor treated with
fungicide before planting* Monthly records'were t&kan
of smut whips and infected stools por plot, and records
were also tr.tom of locf sc-.ld incidence.

The following system wr.s used for rrting of smut in-
fection levels:

2/- Rating



He. ting Description Whips/ha
0 Immune * . • 0
1 Very highly r3sistant 1-60
2 Highly resistant . • 61-120
3 Resistent ' . 121-240
; Intermediate - resistant . 2 41-625
5 Intermediate - average 626-1 875
6 Intermediate - susceptible 1 87'6-5 000
7 SusceptiVLe 5 001-15 000
8 Highly susceptible 15 001-30 000
9 Vary.Highly susceptible >30 000

I t should to no tod that fcho sui/ill plots (67,5ra2 par va-
riety) precluded t.ccurct^ resintanc^ ratings. The
minimum possible count of 1'whip pjr variety is equiv-
F lent tc 148 whips/he with r. rating of 3, which would
bo more cccurately denote cm "1 to 3". •

RESULTS
Relevant diacft.-sj r-icordc from the plc.nt end f i r s t ratoon crops are shown

in tho r.ttrtched tcbles in conjunction with thoss recorded from the open quar-
antine nursery (Project 2010/1). The l e t t e r t r i t .1 Wj.s grown under similar
conditions with infect ion rows of NCo 376 throughout, t u t with only one small
p lo t cf etch of thv> Hcw;.iir.n vc r i e t i e s ;.ji<i nc rep l i ca t ion .

Smut incidence. The l^vel of smut incidence in the plrjit crop we.a r e l c t i ve ly
low, t s indict.ted by th*2 rt.ting uf 5 for NCo 376 (normally 7 cr 8 r a t i n g ) ,
but infect ion increased considerably in the f i r s t re.toon. A similar pa t tern
wr-a evident in both t r i c l s , with the open qucrf-ntine nui'sery shov/ing en'even
gr.H.ter increr.se in snut incidence in the rrtrfon crop.

The Hi.wcJ.icn v;:r i3t ies v/ere charge to rised by r.. high degr-?.-1 of smut sus -
c e p t i b i l i t y , with 18 out of 25 giving ra t ings of 8 or 9, uad only two with
re-.tings lower th.-4i 7, .via. H 51-5029 (6 re.t ing), wad H 63-1418, which ramoined
free of smut in buth t r i c l s . Tho only other var ie ty withV^ppcrent ii-naunity
wes Mex 54-88.

Iiacf Sci:ld. Records of leaf scrld disease provided a measure of response to
conditions of natural infection, and served to identify those varieties with
high susceptibility.

Results showed thr.t nost of the Hawaiian entries were susceptible to a
grac.ter or lesser extent, with only VNO rem ĵining free of tho dioer.so (H 60.-

• 6909, cjid Ji 61-3556) end several others, showing good r-1 si stance. Many cf
the varieties exhibited extreme susceptibility, resulting in extensive stool
mortcliiy end loss of stand after the f irst ratoon crop.

CONCLUSIONS

Dae to the high l eve l s of disease incidence i n the majori ty of v a r i e t i e
the t r i a l was terminated t f t e r the f i r s t ratoon instead of a f t e r the 2nd
rt toon as i s normally the QCQ-S in smut susc^p t ib i l i ty t r i a l s *

The only va r i e t i e s selected for c r i t i c a l yield evaluation in further
t r i a l s w.:re: H 51-8029 ;

H 63-1418
Mex 54-88
NCo 334

KSC/July '80
rw



OQHSOLrpATEP .r IHSffASfl.. H3C0RDS

Project 2010/1 : Opon QurxtJitlna Nursery - Plant end 1s t mtoon.
Project 3300/40 : Verio-fcy Suscept ib i l i ty to 3nut - Plcnt raid 1s t re.toon.

VARIETY

1

H 48-4605
H 49-104
H 51-8029
H 51-8194
H 56-273
H 56-502
H 57-219
H 57-4114
H 58-7348
H 59-2122
H 59-9018
H 60-2437
H 60-3862
H 60-6909
H 61-3054
H 61-3556
H 61-4731
H 63-1418
H 65-6985
H 64-225
H 64-0390
H 65-606
H 65-1600
H 66-1447
H 66-2097 -
Mex 54-83
NCo 295
NCo 334
Q57
CP 29-116
NCo 376

Me ens

5

1
13
2
5
9
1
4
9

2
46

10
2

15
6

11

4
1
a

2

5

SMUT WHIPS

3500/40

P

037
899
296
650
650
074
481
135
037
143 \
778 (

29^
222
222
," ' i

'rv'r
519
965

0
852
370
852
296
148
135
444

0
143
296
815

0
Q89

424

]

159
4
1

48
43
33
26
65
11

• 4 2

26
4

19
91

9
12
17

27
68
15
10
59
53

149

72
1

'r
28

1
31

5',

LR

407
148
185
148
556
926
074
852
852
667 '
074
889
852
111
057
000
778

0
111
444
431 ,
815
407
333
481

0
741
741
296
S26
556

738

PER K3CTAK

1

3

1

1
60

1
8

6
3

1

2

3

2010/1

P

0
0
0
0

667
-

0
889

0
667
556

0
111
556

0
667
333

0
111
889

0 .
0

111
556
222

-
-
-
-
-

889

43
/
3

45
66

3
151

16
48
39
7
2

159
16

1
25

19
157

5

176
8

82

45

1.)

J
_1R

335
222
553 j
556
667
-
333
111
667
889
444
222
773
.".44
111
111
556

0
444
778
356

0
667
533
2 £2*

-.

-
—

-

532

3:

P

7
5
4.
5
7
6
7
7
5
6
7
4
6
9
4
7
6
0
8
7
7

S
5
7
0
3

6
0
5

-

siro
500/40

m
9
6
5
9
Q

9
8
9
7
9
8
6
8
9
7
7
3
0
8
9
7
7
9
9
9
0
9
6
3
6
9

_

RATING

2010/1

P

0
0
0
0

5
-
0
6
0
•5
4
0
5
9
0 .
5
7
0
7
6
0
0
5
-r

6
—
-
-

-
-

-

1R

9
7
6
9
9
-
6
9
8
9
9
7
6
9
8
5
8
0
8
9
7
0
9
1'
9
—

-
—
—
-

-



CONSOLIDATED DIS.SASS RBC0RD3 (Cent.)

Project 2010/1 : Op.vn Qucrnntlne Nursery - Plcnt end 1st Retoon
Projact 3300/40 : Variety Susceptibili ty to Snut - Plant and 1st Ratoon

m

#

T ft T> T T7VT1V
V j-\i\j..a± j .

H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

48-4605
49-104
51-8029
51-819-1
56-278
56-502
57-219
57-4114
58-7348
59-2122
59-9018
60-2437
60-3862
60-6909
61-3054
61-3556
61-4731
63-1418
63-6983
64-225
64-8890
65-606
65-1600
66-1447
66-2097

Mex 54-88
ITCo. 293
NOo 334
Q
CI

57
> 29-116

NOo 376

Me ens

SMDT %
STOOL INP.

3300/40

t P

22,2
5,9

9 ,8
46,7
9,2

19,0"
37,0

3,2
12,4
41,1
3,4

13,5
91,4
2 , 3

41,8
17,1
0 , 0

55,7
35,9
50,6

1,3
24,0
6,7

42,9
0 ,0
1,1
1,1-
9,5
0,0
2 , 3

19,,6

m

12,9
15,2

2 , 3
23,1
50,8
39,8
25,3
'18,0
12,4
50,6
31,8
11,8
2379
55,0
14,6
15,1
25,7
0 ,0

33,3
51,6
17,7
24,0
35,7
21A,
78,6
0 ,0

51,2
4,6

23,0.
5,6

32,2

23,9

LEAP SCALD
INFECTED STALKS PEI

3300/40

P

2
31

1

5
1

13
1
2

4

1

3

2

4
2

2

074
852
778

0
037
037
482
482
667

0
889
148

0
0

778
0

111
0

667
444
14S
889
519

0
0

444
0
0
0
0
0

595

8
42

1

20
13
27

9
2

13
11
17

6

11

7
13
13

7
13

7

• 6

1

3

8

LR

741
222
630

0
296
926
852
333
222
333
407
630
296

0
667

0
•407
296
352
926
926
704
333
1 4 8 -
556

0'
963 '

0
333
296
259

502

I HA

2010/1

]

5
21

1
6

20

8
15

2
3

12
. 8

2

8

20
1
4

28
10

6

4

8

LR

556
111
667
667
000
-
333
000
222
889
778
889
222

0
889

0
000
111
444
889
556

0
667
556
444
-
-
-
-
-

0

287

LEAP SCALD
% STOOP

INFECTIONS

3300/40

P

3,3
69,1
5,7
0,0

13,3
4,6

23,8
4,9
8,7
0 ,0
4,4
8,2
0,0
0 ,0
5,6
0,0

10,3
0 , 0

15,8
^,5
5,9

14,7
5,3
0,0
0 ,0
2,2
0 ,0
0 ,0
0 ,0
0 ,0
0 ,0

6,7

1R

26,6
92,2

3,6
0,0

74,2"
45,0
66,2
26,1
12,4
37,8
37,2
57,8

1,1
0,0

26,8
0,0

56,1
3,5

51,2
45,9
44,2
29,7
44,8
1,1

25,0-
'0 ,0
8,1
0,0
7,1
1,1
9,3

26,9

•# STOOL
MAINLY

LEAP

P

! 2 » 2

! 25 ,3
j" 6,5
r 1,1
1 19,4
1 6,5

9,7
I? , 9
0 ,0

• 3,3
3,2
7,6
4,3-
0 ,0
5,5
2,2

17,4
0 ,0

22,2
15,2
6t6

13,8
19,4
3,?
9,7

.1,1
5,4
4,4

14,0
3,2
2,2

8,0

MORTALITY
DOE TO
SCALD

3300/40

III

12,9
10,6

3,5
3,3
4,5
6,2

19,3
10,5
I ' 1 ,
3,5
6,8

14,5
1,1
1,1
8,4
2,3

13,5
0,0

17,8
17,7

5,0
2,7

11,4
2,2

29,8
1,1
6,7
0,0
5,4
0,0
4>4

7,3

Total

19,6
35,2
9,7
5,4

31,2
18,3
28,0
26,9

3,3
10,9
11,8
29,4

6,5
• 2,2
16,5
7,5

30,4
0,0

58,9
44,6
16,5
16,1
33,3
5,4

36,6
2,2
9,8
4,4

18,6
4,3
4,4

17,7


