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SOUTH AFRICAN SUGAR INDUSTRY AGRONOMISTS' ASSOCIATION

3%00/40 VARYETY SUSCEPTIBILITY TO SMUT

1T137ibserve the development of smut infeetion in 31 varieties of
sugarcane under eonditions of natural infection,

Plent _Aggé 12,0 months (12,9,78 to 12,9.79)
RSA Experiment Station, Impala Blook E7-8 |

PE.1 sandy clay loam derived from gneiss

Randomd. sed blocks, 3 replications

1,5 n botween rows

(xg/ha) f‘_ 9202. .l.(_zf.
180 100 60
716 mn | Irrigation; 1283 ma

Plots consisted of a single row 15 m in length, with stools spaoced
0,5 m apart, The border rows, and every third intermal row, were
planted to NQo 376 to serve as infection rows, Seedoane for these
rowg was dipped in a fresh smut spore suspension immediately prior
‘0 plenting. Seedeane for the varietal entries was not dipped in
the spore suspension nor sreated with mercurial fungieide before
planting.

Monthly records were taken of smut whips (which were not rogued),
and infected ptools per plot., Whip ecounts per heotare were based
on maximum pecorded values, Millable ecanca were counted and weighe
ed at harvest, and sampled for quality analysis,

A total of 30 varietiep were tested against NCo 376, These
included 25 new Howaiian introdustions, and 5 other varieties
for which smut ratings were required,

Smt rating Key: The following system was used for rating 'of, it Infection

leveln:

Roting Desoription Wi ps
0 Immine 0
1 Very highly resistant 160
2 Highly resistant 61-120
3 Resigtant . 121-240
4 Intermediate - resistan 241-625
5 Intermedinte - average 626-1875
6 Intermediate ~ susceptibdle 1876-5000
7 Susceptible 5001=15000
8 Highly susceptible 15001-~30000
9 Very highly susceptible > 30000

It should be noted that the small plots (67,5 m> per variety)
precluded accurate resistance ratings. The minimum possibdle
count of 1 whip per variety gave it a value of 148 whips/ha or

o rating of 3, whioh would have been more asccurately demoted
a8 1] 1 to 3 II.




RESULTS
Relevant data for the plant erop are surmarised in the attached tables.
' (a) Cane and suger yielde. Plots were too small for valid yleld comparisons,

end records meprely served to provide an indication of yield potential., Yielde
were generally low throughout the trial, in many cases due to poor establishment,

{v) ER% cene, A satisfmetory range ¢f velues was recorded, with exceptional
quality evident in H 51-8194, R 57-4114, H 58-7348, H 59-9018, and Q 57,

so) Flowering, [ few flowers were recorded at harvest in NCo 293 and OP 29-116
% and ¢% respectively), but not in any of the other entries

(4) ILeaf menld, Detailed records of leaf scald digease ghowed a high degree
of suseeptibility in only two verieties, viz. H 49-104 and H 57-219, but results
from the Open Quarantine Nursery (2010/1) showed that most of the Hawaiian ver-
ieties were suasceptible to a greater or lesser extent, with only 3 remaining -
free of the digease,

(e) Smut reting. The only verieties to remain free of smut were H 63-1418,
Mex 54-88, and CP 29-116. .

The level of mmut infection was relatively low, as indicated dy the rating of
5 for NCo 376 (normally 7 or 8 rating), ond it con be expected to rise con-
giderahly in the first ratoon erop.

Smut ratings of the Hawalian entries can be considered in oonjunetion with
those obtained in the open quarentine murgery, and data from both trials are
tims presented in the final table. They show that 18 of the 24 entries had
ratings of 7 or more after the firet ratoon erop., Two of the remaining 6
verieties were more severely infected in the plant crop of %300/40 than in
the first ratoon in the mursery, H 63-1418 appeared to be immune to smt and
reslstent to leaf scald, and it exhidited good yield potentlal relative to
NOo 376, Other varieties showing promise were H 65-606, H 61-3556, and

H 51-8029, all of whioh yielded well and exhibited good dipsease reosistance,

KEC/Detober, 1979.
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3%00/40 VARIETY SUSCEPTIBILITY TO SMUT

PLANT CROP HARVEST DATA

4

CANE YIEID ERC TERC
Variety - iy
t/h % -of y4 P9 oot per % of

] NCo 376 gane mean ha 1 NCo 376
H 48--4605 121,30 | 110,6 | 11,74 91,6 14,18 98,6
H 49<104 58,22 53,1 |13,08 102,0 7,68 53,4
H 518029 143,08 | 130,5. | 12,66 98,8 18,12 126,0
H 51-8194 149,42 | 13643 | 14,43 112,6 21,60 150,2
H 56~278 116,50 | 106,2 | 12,87 100, 4 14,99 104,2
H 57-219 102,85 93,8 13,64 106, 4 1%,99 97,3
H 57-4114 97,51 88,9 |14,10 110,0 13,66 95,0
H 587348 131,62 | 120,0 | 14,19 110,7 18,68 129,9
H 59-2122 87,44 79,7 {11,04 86,1 9,74 67,7
H 59~9018 110,40 | 100,7 | 14,56 113,6 16,09 111,9
R 60-2437 109,54 99,9 112,31 96,0 13,46 93,6
H 60-3862 90,90 82,9 [12,40 96,7 11,25 78,42
H 60-6309 117,36 | 107,0 112,25 95,6 14,40 100,1
H 61-~3054 115,47 | 105,3 |13,40 104,5 15,63 108,7
K 61-3566 137,30 | 125,2 10,47 81,7 14,42 100,9%
H 61~-4T31 104,59 95,4 13,41 104,6 14,08 97,9
H 63-1418 134,22 | 122,4 12,59 98,2 16,82 117,0
H 63-6983 58,61 53,4 11,25 87,8 6,58 45,8
H 64~225 125,07 | 114,1 11,34 88,5 14,2% 99,0
H 64-8890 128,47 1§ 117,2 | 12,89 100,5 16,48 114,6
H 65~606 118,99 | 108,5 |13,01 101,5 15,45 107, 4
H 65-1600 115,50 | 105,3 12,59 98,2 14,51 100,9
H 66-1447 77439 70,6 12,57 98,0 9,71 67,5
H 66-2097 111,23 | 01,4 |10,18 79,4 11,32 78,7
Mex 54-88 79,26 72,3 13,72 107,0 10,87 75,6
NCo 293 116,50 | 106,2 [13,71 106,9 15,87 10,4
NCo 334 102,40, 93,4 | 13,53 105,5 13,86 96, 4
Q 57 50,05 45,6 114,06 109,7 7,03 48,9
CP 29-116 121,25 | 110,6 13,16 102,7 15,90 110,6
H 56-502 85, 39 1,9 |13,16 102,7 11,23 78,1
XCo 376 - 109,66 | 00,0 |13,11 102,3 14,38 100,0
L.8.D.

P=O’05 27;79 - 1,06 - 3’77 -
P=0,01 36,98 - 1,41 5,02 -
Trial meen | 107,54 97,9 |12,82 100,0 13,75 95,6
S.Ea plO‘t - . 17,02 - 0’65 - 2’31 -
S.E, mean = 9,83 - 0,37 - 1,33 -
c.V.% 15,86 - 5405 - 16,81 -
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VARIETY SUSCEPTIBILITY TO SMUT

PLANT CROP DATA

Stalks % Leaf scald Smat
Variety | per ha lod Infected! % stool | Whips | % stool | Rating
x 1070 0dging Jstalks/ha [infection per ha {infection
H 48-4605 66,2 63 2 074 3,3 5 037 22,2 T
B 49-104 | 41,2 10 31 852 | 69,1 889 5.9 5
H 51-8029 67,4 37 1 778 5,7 296 1,1 4
H 51-8194 T947 7 0 0,0 1 630 9,8 5
H 56-278 64,6 48 5 037 13,3 13 630 46,7 7
H 57-219 63,7 82 13 482 23,8 5 481 13,0 7
H 57-4114 | 52,0 27 1 482 4,9 9 185 37,0 7
H 59-2122 54,4 52 0 0,0 4 148 12,4 6
H 59-9018 60,9 52 889 444 g 778 41,1 T
H 60-2437 62,2 53 4 148 8,2 . 296 2,4 4
H 60-3862 56,7 83 0 0,0 2 222 13,5 6
H 60-6909 61,8 63 o 0,0 46 222 91,4 9
H 613054 48,9 52 1 778 5,6 444 2,3 4
H 61-3556 59,7 97 0 0,0 10 519 41,8 7
H 61-4731 43,2 35 3111 10,3 2 963 17,1 6
H 63-1418 | 63,6 30 0 0,0 0 0,0 0
H 63-698% 4441 42 2 667 15,8 15 852 55,7 8
H 64-225 69,5 88 - 444 2,5 6 370 35,9 7
H 64-8890 | 63,3 47 148 5,9 11 852 50,6 7
1 H 65-606 . 66,3 28 4 889 14,7 296 1,3 4
H 65~1600 57,0 55 2 519 543 4 148 24,0 6
H 66-2097 | 52,1 93 0 0,0 8 444 42,9 7
Mex 54-88 52,9 38 444 2,2 0 0,0 0
NCo 293 78,1 45 0 0,0 148 1,1 3
NCo 334 85,2 27 0 0,0 296 1,1 4
Q57 39,17 3 0 0,0 2 815 9,5 6
CP 29-116 17.6 g2 .0 0,0 0 2,0 0
H 56-502 58,7 . 29 1 037 4,6 2 074 9,2 6
NCo 376 101,3 17 0 0,0 889 293 5
Means 61,7 50 2 595 6,7 5 424 19,6 . -
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CONSOLIDATED DISEASE RECORDS

Open Quarantine Nursery - Plant & lst ratoon

Projeot §20£@ Variety Susceptibility to Smat - Plant erop only

SMUT. LEAF SCALD
Wnips/ha IIL Reting Stalks/ha
VARIETY 2010/1  3300/40 | 2010/1  [3300/40)j 2000/1 | 3300/40
P m® ' P P 1R | P 1R P
H 48~4605 0 48 353 | 5 037 0 9 7 5 556 2 074
H 49-104 0 7 222 889 0 7 5 [f21 111 | 31 852
H 51-8029 0 3 333 296 0 6 4 1 667 1778
R 51-8194 0 45 556 | 1 630 0 9 5 6 667 0
R 56-278 1 667 66 667 |13 630 5 9 7 120 000 5 037 |
H 57-21% 0 3333 | 5481 0 6 7 8 333 | 13 482
H 57-4114 388 | 151111 | 9 185 6 9 7 |15 000 1 482
H 58-T348 0 16 667 | 1 037 0 8 5 2 222 2 667
H 59-2122 1 667 48 889. | 4 148 5 9 6 8 889 0
R 59-5018 556 39 444 | 9 778 4 9 7 K12 778 889
H 60~2437 0 7 222 296 0 7 4 8 889 4 148
H 60-3862 1121 2 778 | 2 222 5 6 6 2 222 0
H 60-6309 { 60 556 159 444 { 46 222 9 9 9 0 0
H 61-3054 0 16 111 444 0 . 8 4 B 889 1178
H 61-3556 1 667 1111 |10 519 5 5 7 0 0
H 61-4731 8 333 25 556 { 2 963 7 8 6 ||20 000 3111
H 63-1418 0 0 0 0 0 0 111 0
H 63-6983 6 111 19 444 |15 852 7 8 8 4 444 2 667
H 64225 3 889 157 718 6 370 6 9 7 28 889 A44
H 64-8890 0 5 556 |11 852 0 7 7 {10 556 148
H 65-606 0 o 296 0 0 4 0 4 889
H 65-1600 1 111 176 667 | 4148 || 5 9 3 6 667 2 519
H 66-1447 556 8 333 | 1185 4 7 5 | 5% 0
H 66-2097 2 222 82 222 | B 444 6 9 7 1 4 424 0!
! S
Meens 3 889 45 532 | 6 747 - - - | 8287 3 290
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SOUTH AFRICAN SUGAR INDUSTRY AGRONOMISTS' -ASSOCIATION .

3300/40 VARIETY SUSCEPTIBILITY TO SMUT

TERMINAL; RETPORT
Catalogue:

Plented:
Terminated:

Harvost detes and -

&ﬁ_e_ 21

Locution:
Soil Type:
Fertildser (kg/he):

Irrigation and
Rainfall:

JTreEtments:

Conduct:

Smat rating Key:

b}

3175

o' Observe the development of smut infection in 31
varieties of sugarcane under conditione of netural
infection.

"12th Septembar, 1978.

20th May, 1980, after the first ratoon crop.

Harveet - Age :
P ' 12.9.79 12,0 months,

1R 20.5.80 8,3 months.
754 Experiment Station, Impals Block E7-ES. ‘

PE;l sandy clay loem derived from gneiss.
Rundomised blocks, 3 replications.

1,5m be tween roNs.

_ Po0g K20

P . 180 100 . 60

17 180 100 . 60
, Irrigetion (om)}  Rein (mm)

P 1283 T16

1R 616 _ 57

£ totul of 30 varietias were tested cgednst NCo 376,
These included 25 Hawaiian introductions, and 5 other
varieties for which smt rrotings were requived.

Plots consisted of « single row 15m in length, with
stools spaced 0,5m zpart. The border rows, and every
third interncl row, were plonted to NCo 376 to serve
es infcetion rows, Secdeane for these rows was
dipped in & frash smut spore suspension immediotely
prior to plemting. Scodeanc for the veorietzl entries
was not dipped in the spore suspension nor trocted with
gicide before plenting. Monthly records' were teken
of smut whips and inficted stools per plot, and records
were zlso tokon of leef serld incidence.

The following systeni we.g used for rrting of smut in-
feetion levals: '

2/- Rf.:ting s
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Reting Description Whips/ha

0 Tmmune * . 0

1 Very highly r=siste.nt ' 1-60

2 Highly resistont _ : 61-120

3 Resistent : . 121-240

Intermediate - resistent . 241-625

5 Intermediate - aversgo 626-1 875

6 Intermedicte - susceptible 1 876-5 000

7 Susceptihlu ' 5 001-15% Q00
) 8 Highly susceptibla 1% 0Q1~30 000,

-9 Vory Highly susceptidle >30 000

1+t should be notsd thrt the small plots (67,5m% per ve-
ricty) preeludsd ceecurct: resistonc: rotings. The
minimun possible count of L'whip pur veriety is equive
£ lent t¢ 148 whips/he with ¢ roting of 3, which would
b more feecurctely dencted cuo "1 to 3,

s

RESULTS

Relavant diecets: reeords from the plent cnd firet rotoon erops tre shown
in tho rttnehed tobles in conjunction with thos: mcurd;d from the open quer-
entin: nursery (Project 2010/1). The lutter tricl wes grown under similer
eonditions with infzetion rows of WCo 376 throughcout, but with ocnly one small
plot of 2ech of the Howiiisn verizties .nd ne replietticn.

Smut inecidence. The level of smut incilde nc\, in the plint crop wos relctively
Tow, 5 indiccted by the reting of 5 for NCo 376 (nurmelly 7 cr 8 roting),

at infeeticn inerevnsed censiderusbly in the first reteon. L simdleor pettemn
wes svident in both tricls, with the cpen -gucrcntine nursery showing cn'even
graoter iner2cse in smut incidence in the rotdon drop, ’

The Hewedicn verizties were churceterised by « high degre: of srut sus-
coptibility, with 18 cut of 25 giving retings of 8 or 9, und wnly two with
retings lower then 7, viz. H 51-8029 (6 rcting), cnd H 63-1418, which ramcined
free of stmt in both tricls. The only other verdety wi’c,h\z;ppc;rent iwrmni ty
wes Mex 54-88, '

Lz2ef Seuld, Records of Lleaf serld disesse provided ¢ meé.sure of response o
eonditiong of natural infzetion, znd served to identlfy those variatics with
h;gh suscaptlibility.

Rosults showed thot nost of the Howoilon entries were susceptidble to o ¢
gratter or lesser extent, with only two remeining free of the diserse (H 60~
.6909, cnd H 61-3556) cnd severcl others.showing good rusistence. Muny cof
the verieties exhibited extreme susceptibility, resulting in extunsive stool
mortelity cnd loss of stend ufter the first ratoon erop.

CONCLUSIONS

Due to the high levels of disecse ineidence in the usjority of varictiss,
the tricl wes termincted cfter the first retoon instecd of cfter the 2nd
retoon e is normelly the ecne: in smut suse2ptibility tricls,

The only vorieties selected for eriticrl yi=1ld eveluntion :Ln further
trisls were: H 51-8029
H 63-1418
Mex 54-88
NCo 334

KBe/July '80
™
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CONSCLIDATED _DISEHASE _RECORDS

Project 2010/1 : Open Quercntine Nursery - Plant end lst ratoon.
Trojeet 3300/40 : Veriety Susesptibility to Srut - Plont rnd 1st rotoon.

SMUT WHIPS PER HECTARR T SMUT RATING
VARIETY 3300/ 40 ' 2010/1 4 3300/ 40 2010/1

T 1R P w7 1R P 1R
H 48-4605 5 637 | 139 407 C 43 333 1 7 9 0 9
H 49-104 899 4 148 0 7 222 5 5 G 7
H 51-8029 296 1185 0 3 333 4 5 0 6
H 51--8194 1630 48 148 0 45 556 5 9 0 9
H 56-2178 1% 630 4% 556 1. 667 65 667 7 3 5 9
H 56-502 2 074 33 926 - - G 9 - -
H 57-219 5 481 26 074 0 3 333 7 8 0 6
H 57-411% 9 18% 63 852 3 889 151 111 T 9 & 9
H 58-7348 1037 11 852 0 16 667 5§ 7 0 8
H 59-2122 4 148 42 667 ] 1667 48 889 I 6 915 9
H 59-9018 9 7784 26 074 556 39 444 7 8 4 9
H 60-2437 295 4 889 -0 7 222 4 6 0 7
H 60-3862 2 222 19 852 1111 | 2 778 6 8 5 6
H 60-6909 46 222 91 111 60 556 159 44 § 9 9 9 9
H A1-3054 A 9 037 0 16 111 4 7 o | 8
H 51-3556 10 519 12 000 | . 1667 1 111 T T 5 5
H 61-4731 2 963 17 778 8 333 2555 § 6 | B8 7 8
H 63-1418 0 ) 0 0 0 0 0 0
H 63-6983 15 852 27 111 6 111 19 434 g B 8 7 8
H 64=225 6 370 £8 144 3 889 157 778 H 7 9 5 9
H 64~8890 13 852 13 481 . 0 31 5 556 7 7 0 7
H £5-606 294 10 815 0 ' 0 4 7 0 0
H 65-1600 4 148 39 407 1111 176 /67 6 9 5 9
H A5~1447 1 185 33 333 556 8 333 5 9 5 7
B 56-2097 . | 8 444 ] 149 481 2 222 82 222¢l 7 9 6 9
Mex 5488 0 0 - - { 0 - -
NCo 293 143 1 T2 74l - ~ 3 9 ~ ~
NCo 334 296 v 141 - ~ 6 - -
Q57 : 2 815 28 29 - -~ 6 8 -
CP 29-116 ) 1 526 - - ) 6 - ~
NCo 376 389 31 556 - - 5 9 - -
Means 5 424 2% 738 3 889 +5 532 - | = f -1 -~




CONSOLIDATED DISEASZ RECORDS (Cont.)

Project 201(}[‘1 ¢ Open Quorantine Mursery - Plent cnd 1st Rutoon

Projact 3300/40 : Variaty Susceptidility to Smut - Plant ond lst Ratoon

. ' N d ' ;
son 5 | s sonp [P soipks st e
| .STOOL INF. |INFECTED STALKS PER HA | [ orote LEAF SOALD
VARIETY - _
3300/ 40 2300/ 40 2010/1 k 3300/ 40 3300/ 40

‘P 1R P 1R 1R P | IR P 1R |Total
H 48-4605 22,2 }12,9 1 2 074 | 8 741 | 5 556 || 3,3| 26,6 2,2 112,9 } 19,6
H 49-104 5,9 |15,2 131 852 |42 222 |21 111 f69,1| 92,2 25,3 { 10,6 | 35,2
H51-8029 | 1,1t 2,34 1778 1630 | 16674 5,7) 3,6 § 6,5| 3,51 9,7
H 51-8194 9,8 123,1 0 0Of 6 667 0,0} 0,0 1,1} 3,3 5,4
K 56-278 46,7 150,8 || 5 ©37 |20 296 |20 000 | 13,3 | 74,2 § 19,4] 4,5 { 31,2
H 56-502 9,2 |39,8 || 1 037 [13 926 - 4,6 [ 45,0 6,5 6,2 | 18,3
H 57-219 19,0 125,3 §113 482 {27 852 | 8 333 [123,8} 66,2 9,7119,3 | 28,0
H 57-4114 }37,0 | 48,0 §| 1 482 | 9 333 |15 000 | 4,9 26,1 {' 12,9 | 10,5 | 26,9
H 58~7348 3,2 |12,4 ) 2 667 | 2 222 | 2 222§ 8,7| 12,4 0,0} 1,11 3,3
H 59-2122 112,45 | 50,6 0 {13 333 | 8 889} 0,0} 37,8 3531 3,51 10,9
H 59-9018 | 41,1 31,8 889 {11 407 {12 7718 1,4 37,2 3,2 6,81 11,8
H 60-2437 | 8,4 (11,8 {f 4,148 |17 630 |. 8 889§ 8,2( 57,8 7,6 { 14,5 | 29,4
H 60-3862 | 13,5 {23,9 0 296 { 2 2224 0,0} 1,1 iy3.1 1,1 6,5
H 60-6909 91,4 55,0 0 0 o) o,0! o,0 0,0} 1,1} 2,2
H 61-3054 | 2,3 |14,6 }} 1 778 | 6 667 | 8 883 % 5,6, 26,8 5,51 8,4 | 16,5
H 61-3556 | 41,8 115,1 0 0 of 0,0} 0,0 2,2 | 2,3 7,5
H 614731 | 17,1 |25,7 || 3 111 |11 407 {20 000 § 20,31 56,2 § 17.4123.5 | 30.4 |
H 63-1418 | 0,0} 0,0 0 296 | 1111} o0,0| 3,5 0,0 0,0 0,0
H 63-6983 |[55,7 | 33,3 l 26671 7852 4 4440135,8)51,2 § 22,2}117,8 | 58,9
H 64-225 35,9 | 51,6 L&4 |13 926 |28 8890 2,5( 45,9 15,2 | 17,7 | 44,6
H 64-8890 [50,6 |17,7 148 |13 926 |10 556 | 5,9| 44,2 6,61 5,0 | 16,5
H 65-606 1,3 |24,0 || 4889 ] 7 704 of§14,7] 29,7 | 13,8 2,7 | 16,1
H 65-1600 |24,0 |35,7 {| 2 519 |13 333 | 6 667§ 5,3| 24,8 19,4 1 11,4 | 33,3
H 66-1447 | 6,7 |21,1 0 148 5564 0,0] 1,1 3,2 | 2,2 5,4
H 66-2097 42,9 [78,6 O 7556} 4 4444 0,0} 25,0 9,7 129,8 | 36,6
Mex 54-88 | 0,0 | 0,0 444 o - 2,21 0,0 f 1,1 f 1,14 2,2
NCo 293 1,1 [51,2 0 { 6 963 - 0,0| 8,1 54| 6,7 | 9,8
NCo 334 1,1} 4,6 ot 0 - 0,01 0,0 4941 0,0 Ay
Q 57 1 9,5 123,0. ol 1 333 - 0,0f 7,1 § 14,0} 5,4} 18,6
¢P 29-116 |} 0,0 | 5,6 0 296 0,0} 1,1 3,21 0,0 4y3
Maens 19,6 28,9 1)) 2 595 | 8 502 | 8 287 | 6,7} 26,9 8,0 Ty3 | 17,7




