SQUTH AFRICAN SUGAR INDUSTRY

A AGRONOMISTS® ASSOCIATION

3330/15 RSD and FWL _TRIAL

CAT. No.: 1752 ‘ _
To investlgete the effect of Hot Water Treatment trwve) end

Object: .
Ratoon Stunting Disease (RSD) on four verietliea of gugarcane..
T g crop: © Plant Age: 12,2 months (20.9.89 to 22,9.90)
Locatlon: ZSA Experiment Station B 13-24.
Soil type: IE.l sandy clay loam derived from gneliass.
Desi gn: Split-plot design, three replications.
Spacing: 1,5m between rows.
Fertild sor: _ I Pols K20
. (kE/'EE) P 140 ' 100 _ 60
Rainfell: : 503, 4 (mm) Irrigation: 1 221,0 (mm).
Treatmentst ° n) Verieties: Mein plots (first digit)
1. ZNT79-2343 3. Nl4
2. ZNT79-3266 4, NCo376
-b) Seedcane treatments: Sub~plots: 4 treatments consisted
of combinations of itwo seedcene sources (RSD-infected and
RSD-~free), with or without Hot Water Treatment- (HWL), am
below: . '
1. RSD infected mendcane, HW’f‘.
2, RS3D infected segdcane, no HWT,
3. RRD-free seedosne, HWD,
4. RSD-free spedecans, no HiT,
Conduet: Vearietal goedomne was supplicd cither from RSD-infected or
. R8D-free nurseries and cut into 75 ~ 80cm geed-pieces. Helf
. of the seedcane was hot-watered treated at 50 G for 2 hours and

the other helf was not treated. Treated seedcena was planted
normally and covered immediately. Monthly records were teken
of a) Number of rogued whips per pio%, and b) +tiller
pepulation per plot. RSD diegnostic tests were performed when
the crop vias at +-9 months of age and prior to harveat. Tho
ddagnosls of RSD wiap based on microscopic exemination of
axtracts of xylem msp from stalks.

Semples of € stalks were collected rendomly from guord rows

of each sub-plot and processed immedistely. An interncde from
the besal part of each stelk wag cut and the xylem sap was
blown through the section uging low pressure compressaed alr.

A drop of xylem gap wag transferred ontu & microgcopic slide
and examined hy phase oontragt mieroscopy at a magnificatdon

ef X1000. The characterisztic bacteria of 23D, Clavibacter .
xyli subsp. xyli, was dlegnoacd. In the absence of characteristie
bacteria up to 5 micromcoplie fields were examined, Regular '
diginfecting of implements was a routine axercise during the
weeding, sampling end harveating periods,
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RESULTS

Relevent disease records from the plant erop together with yield end qualidy date
ere showvn in the attached table, :

e) RSD incidenoce: Cane semples from cach sub-plot were taken at approximately

9 end 12 months of ege end aftor the RSD diagnomis test, data from two sampling

dates were pooled together snd enslysed. The results indicated that smeedcane

takken from the RSD-free nursery contracted very 1ittle RSD in the plant crop,

and negligible RSD bacterin were detected in grmples from plots roceiving HWT
geedoene, Although samples from 14 and NCo376 showed moxre RSD thon the wio local
selecotions, differencos were not stotistically significent. However, very

highly significont intercctions between HWI x varieties and source of seedcans X patiii
(intersetion tables A end B) indicated that scmples from non hot-water treated -
geedoane showed significantly lass RSD ineidence in ZN79-2343 thon in ot%er vexletlea

Miecroscopic dicgnoais of RSD is quite relinble when fresh scmples nre processed.

However, the mein source of innceurecy in dingnosls lies in the detection of RED

beeteria in somples with low discase incidence. In preperantions from this trial

1t was noted that RSD bactoric were mnst reedily seen in somples teken fxom plois
. vecelving RSD-infeoted mced without hot woter trectment. - Howover, in three other
treatments, whenever n poaltive dlegmosis occwrred, sperse bacterie Were seoen.

b) Germinztion: The number of primary shoots produced et 4 weeks after -

planting wes used to oompere the effects of treatments. As was expected, the
germination pattern in the 4 varieties weos very highly significent, The llghest -
number of primery shoots wos produced by a local selection, INT79-2343, while

the other local variety had the lowest germinnation counts. R3D-free secedcane
produced mors shootas then RSD-infected scedcane. On the other hand, plots planted
with HVT moteriecl had substantielly lower germination counts than controles (not HWT).
This effoct was very pronounced in ZN79-3266, when HWT ceused neerly 75% loss

on germinotion counth, while the rest of the vorietles sufferad by only 5 < 11%,
(internction table ¢).

I

¢) Tiller counts ot +-18 weeks: One of the locel selections, ZNT79-2343, with
the highost germinction counts nt 4 weeks, produced the loweat tiller counts/ha
at 18 weeks, while the highest tLllers were recorded with NCo376, However, the
di fferences wore not stetisticelly significent. The effect of trecting seedoone
with hot woter prior to plonting, which showed edverse effect on the initiel
germinetion count, wes stlll prevalent when tiller populetion wes measured ot
+-18 wecka,

d) Cone yield: The differences in yield between HWE and not HWT seedcone was
very highly significent. The pronounced yield reduction in hot water treated..
cone wes a consequence of reduction in stnlk population by HWT that couaed nearly
15% yleld loss acorcas cll verieties, Although RSD-infeoted material produced
lower yields, no significont differences between plots supplied with healthy

and disecsed meterialf could be detected.

e} Stelk population: Stelk populction at hervest followad the same pottern es
filler population &t +-18 weeksl . Among the test verieties, NCo376, significently
surpassed the number of millcblo stelks in otheir verietles by producing over

115 000 stalks/ha, while the lowest stolk number of 71 000 was praoduced by one of
the loenl seleotions, 2N79-3266., The RSD-free s.izedcone produeced neerly 105 more -
stzlks than RSD-infected eane, end HWT depyessed the number of millable stalks
significantly by as mych as 9% in the plent crop. A very hig oignificant
intereotion between HWT and RSD treatments (interixction %able E) shows that stelk
population deeline in plots reeeiving HWT- seedconar is greatest in ‘the RSD-infested
motericl, and also HWT significantly reduced stalk population in ZN79-3266
(Interaction Table D).
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S ERC% cone:  The two local séleoﬁ.cma, INT9-3266 emd ZNT9-234%, produced
margin superior ocane quality than N14 and NCo376, the differences wers not -
statistically significent. Neither HWT nor RSD had any aigniflcent-offeat ,
c e- ) s . ) . a

g) ERC vield: The highest sucrose yield was obiained from NCo376, followed.
closely by one of the local verlieties, ZNT79-2343. However, the differences in ERC
Yield between varieties was not significant., Exposure of seedcene to HWT was

the only parameter which significently effected ERC yield in the pleant crop, wWhen
¢ontrol (not hot-water treamted) plots produced &s much ae 15% higher ERC yield than
HNT geedcane. _ '

h) Smut incidonce: The level of smut in the plant crop waa very low, As wes
axpected, NCo376 was the most susceptible variety with approximately 3 900 whdps/ha.
One of the local varieties, ZN79~2343, remsined completely frec of ammut, end the
other local variety, ZN79-3266 showed very high resistance during the plant orop.
Although plots receiving RSD-infected seedoane and plots planted with HWT material
produced substantlially more smut whips, the dlfferances were not statistioally sige
. nificant. The significant interaction effeet of HWT x RSD treatmenta (Interaotion
Iable F) showed that RSD-infecoted materisl produced significently greater number
of whipe whon exposcd to HWT. : . :

CONCLUSILONS

Earlier trials hove demonstrated that HWT increased smut ineidanca in NCo376., The
objeet of this cxporiment was to detarmine whether or not the exposure of planting
material to HWT would promote the production of smut whipe in very highly remistent
varieties. Plant crop results indicated that using RSD-fres planting material . :
incressed stalk population at harvest, which in turn had s beneficic] effeect on
cane yield end ERC yield., On the other hand, the exposure of meedcane to HWT at
50 ¢ for 2 hours had an adverse effect on early germlnation, which eventuelly
depreased cone and ERC yields at harvest. Among the teat varieties, ZN73-3266 was
more sensitive to HWT then the others. .
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33BC/15 RSD AND HWT TRIAL
PISEASES AND HARVEST DATA:: Plant crop
Germination | Tiller countsi Cane Stalks ERC |ERC Smut
RSD counts x1003/ha yvield | x1000/ha % yield whips/ha
4 %1000/ha at 18 weeks| t/ha let harvest{ cane t/ha (1)
| Yarieties (Main plots) V 1 ' t
b 1. ZN7S-2343 22,22 26,24 126,78 105,26 | 92,13 | 14,04 { 14,75 G (1,00)
2. INT5-32554 29,17 15,39 135,77 87,70 71,28 14,97 12,45 9 (1,80)
b 3. N1 36,11 24,10 146,60 93,02 92,24 13,67 12,73 250 (11,22)
4. NCc37& 34,03 19,060 151,82 138.52 115,81 13,81 14,95 | 3 882 (60,34)
L.5.0. P = G,05 N.S. 3,78 N.S. N.5. | 19,74 N.S. | M.5. = (106,96
P = 0,01 N.S. 5,73 N.S. N.S. 29,50 N.S, N.S. - (16,60}
S.E. main, piois z 13,59 3,78 62,57 32,67 19,76 0,57 | 4,67 ~ (10,97)
S.E. variety mean = 3,92 1,09 18,06 9,43 5,70 0,16 | 1,35 - (3,17}
£.v.% 44,73 17,86 & 62 33,13 21,27 4,38 | 34,06 - {59,00)
Seedcans source (5) . ’
1. R5D infected 49,31 23,02 135,25 94,21 86,28 13,94 | 13,18 [t 208 (23,03)
2. RSD-free 11,45 19,34 145,24 103,06 { 97.45 113,86 | 14,25 | 886 (17,15)
Significance e *3% N.S. N.5. i N.S. N.S. - N.S.
Seedcane treatment {T)
1. HWT 4,51 18,17 127,67 20,83 88,53 13,82 | 12,5 |1 218 (19,38)
2. Not HWT 56,25 | 24,20 152,82 106,41 87,20 13,97 { 14,85 85¢ {(17,80)
Significance *x _— % % *x N.S. - - N.S.
S.C. Sug plots : 12,36 3,92 23,49 17,76 9,09 0,55 2,43 - {8,36)
S.E. Treatment mean * 2,52 0,80 4,79 3,63 1,86 0,11 G,59 - (1,71)
C.V.5% ’ 40,70 18,52 16,75 18,01 2,79 3,99 | 17,70 - {44,96)
Interactions ¥xT,5xT WxT N.5. ] N.S. SxT,V¥ N.S§. N.S. - SxT
Trial mean 30,38 21,18 140,24 198,52 92,858 13,90 { 13,71 {1 307 (18,59)

- (1) ¥hips/ha from each plot was transformed using quare root of'(£+1) before analysis and are shown

in brackets.



3330/15 RSD AND HWT TRIAL

- INTERACTION TABLES: Plant Crop

__________________

A: RSDA incidence: Varieties x HWT B: RSD% incidence; RSD x HWY

-----------------------------------------

--------------------------------------

’
1

t * 1
1
i
L)

‘Varieties) HWT | Not HWT | tean v HWT ) Hot HNWT ; Hean
1ZN79-2343; 6,9, 37,50, 22,22, RS0 ' ' ‘ '
{ZN79-3266; 1,59, 5,% ; 29,17, vinfected | 6,25, 936 . 4Y,s1
N1 : 1,39, 70,83 36,11 R jmmm———— jmmm - R :
NCo376 | 8,331 59,72, 34,02 \RSD-free . 2,78 . 20,14 . 11,46,
1Hean o451 0. 56,25 ‘Mean . 4,51 1 56,25,

C: Germinaticn counts X 1 000/ha; Varieties x HWI

, . Seedcane treatment, '

Varieties; HWI | Not HWT | Mean | '

1ZN78-2343, 25,57 1 26,91 ¢ 26,24 ;

1IN79-3266; 6,150 24,83, 15,39,

N4 v 22,61, 25,29, 24,10

NCo3726 1 18,33, 1967 19,00 ;

Mean Vo117 0 2820,

D: Stalks x ! 000/ha at harvest; Var x HWT E- Stalks x 1 000/ha at harvest; RSh x »W T
X y Seedcane treatment, ' ) Seedcane treataent, X
‘Varieties; HWT , Not HWT ; Mean | v HWT , Hot HWT , Mean |
(iN79-2343) 92,15, 92,130 7 92,13 RS0 . . ' :
1IN79-3266, 59,32, 83,25, 71,28 iinfected . 78,58 . 97,97, 88,28 .,
W14 v 87,050 97,83 92,24, R e e fmm e :
WNCo376 . 115,60 ; 116,02 1 115,81 . VR5D-free ;98,45 . 96,43, §7,45
prommme e jmmm———- pmmmmm—m—— jmmm———— g mm————- jmmmm————a P jmmem—ae-
Mean , B8.53. 9720 ‘Hean T 88,53, 97,20

______________________________________________________________

F: Smut whips/ha; RSD # HHWIT

e EmASs. TR AL m RS ————

___________________

. HWT | Not BWT | Mean
wo L o E
vinfected | 1 676 ) 740, 1 208
aso-fres | 790 om i a6 |
Men | tusi  sse:



