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3330/15 RSD and HVfl? TKIAX

To inveo t iga te the e f fec t of Hot Water Treatment fHWT} end
Ratoon Stunt ing Disease (RSD) on four v a r i e t i e s of sugaroaae.

Plant A£e: 12,2 months (20.9-89 to 22.9-90)

2SA Experiment Station B 15-24-

PE.l sandy clay loam derived from gneiss.

Split-plot design, three replications.

1,5m between rows,

JL
140

K20
60

503,4 (mm) Irrigations 1 221,0 (mm).
1

a) Varieties: Main plots ( f i r s t d igi t )

1. 3N79-2343 3 . 1T14
2. ZN79-3266 4, NCo376

b) Seedcane treatments: Sub~plote: 4 treatments consisted
of combinations of two soedcana souroee (RSD-infeoted and
RSD-free), with or without Hot Water Treatment- (HWT), a»
below:

1. RSD infected seodeane, HWT1,
2. RSD infeoted seadcane, no HWT.
3. RSD-free seedoane, HV/2,
4. nsD-ffea soedcane, no HV/T,

Var i e t a l soodoane was suppl ied c i t h e r from RSD-lnfectod or
RSD-freo n u r s e r i e s and cu t i n t o 75 - 80cm seed-p ieces . Half
of the seedcane was hot-watered t r e a t e d a t 50 G fo r 2 hours and
the other ha l f was no t t r e a t e d . Treated seedoane was p lan ted
normally and covered immediately* Monthly records were taken
of a) Number of rogued whips per p l o t , and b) t i l l e r
population per p l o t . RSD diagnos t ic t e s t s were performed when
the crop VI&B a t +-9 months of age and p r i o r to h a r v e s t . Tho
diagnosis of RSD was baood on microscopic examination of
e x t r a c t s of xylem sap trom a ta l lcs .

Samples of 6 s t a l k s were c o l l e c t e d randomly from guard rows
of each sub-plot and processed immediately. An in te rnode from
the basal p a r t of each etallf was cut and the xylem sap was
blown through the sec t ion u$ing low p re s su re compressed a i r .
A drop of xylem sap was t r a n s f e r r e d oncu a microscopic s l i u a
and examined by phase oont ra3 t microscopy a t a magnif icat ion
of X1000, The c h a r a c t e r ! 3 t i o b a c t e r i a of "Z8SD, Clavibaoter
jEyli subsp. j tyli* waa diagnoaed. I n the absence of c h a r a c t e r l a t l t
bac t e r i a up to 5 microscopic f i e l d s were examined. Regular
d i s in fec t ing of implements vras a r o u t i n e axerc iae during the
weeding, sampling and ha rves t i ng per iods*



EBSUI/rS
Relevent disease rooorda rroffl th» plant crop together ^ i t h yi^ld en4
are shown i n the attaohed table,

a) RSD incidenoe: Cane samples from oaoh sub-plot were taken a t approximately
9 and 12 months of age and aftor the RSD diagnosis tent , data from two sampling
dates were pooled together and analysed. The resu l t s indicated that soedcone
taken from the RSD-free nursery contracted very l i t t l e RSD i n the plant crop,
and negligible RSD bacteria were deteoted in samples from plots rocoiving HWT
eeodoane* Although samples from IT14 and NCo3?6 showed more RSD than the fcvo loool
selections, differencos were not s t a t i s t i c a l l y s ignif icant . However, very
highly significant interactions between HWT x va r i e t i e s and source of eeedcone X HWT
(interaction tables A and B) indicated that, samples from non hot-water treated *
seedoane showed significantly loss RSD incidence in ZN79-2343 than in other va r i e t i e s

Microscopic diagnosis of RSD i s quite re l iab le when fresh samples arc processed*
However, the main source of inaccuracy in diagnosis l i e s in the* detection of RSD
bacteria in samples with low disease incidenoe. In preparations from th i s t r i a l
i t was noted that RSD bactoria were most readily seen i n samples taken from plo ts
receiving RSD-infeoted seed without hot water treatment. Howover, i n three other
treatments, whenever a positive diagnosis occurred, sparse bacteria wore seen*

b) G_erminstion:. The number of primary shoots produced a t 4 weeks a f te r •
planting was used to ejmpure the effects of treatments. As was expected, tho
germination pattern in tho 4- var ie t ieo was very highly significant* The highest
number of primary shoots was produced try* a local selection, ZN79-2343, while
the other local variety had the lowest germination oounts. RSD-froe seedcane
produced more shoota then RSD^infeeted soedcano. On the other hand, plots planted
with HWT materiel had substantially lower germination oounts than controls Inot HWT).
This effect waa very pronounoad in Z1T79-3266, when HVYT oauaed nearly 75$ lose
on germination counts, while the re3t of the va r i e t i e s suffered by only 5 u 1
(interaction table C)«

c) Ti l le r counts c.t +-18 weekai One of the looe.l se lect ions , ZN79-2343* with
the" highest germination counts a t 4 weeks, produced the lowoot t i l l a r counts/ha
a t 18 weeks, while the highest t i l l e r s were recorded with NCo376, However, the
differences wore not s t e t io t i ca l ly s ignif icant . Tho effect of t reat ing seedoane
with hot water prior to planting, which showed adverse effect on tho i n i t i a l
germination count, was s t i l l prevalent when t i l l e r population was measured a t
+-18 weeks. .

d) Cone yield; The differences in yield between HWT and not HWT eeedcone was
very highly significant. The pronounced yie ld reduction in hot water t r ea ted- ,
cone wr,s a consequence of reduction in stalk population by HWT that caused nearly
15$ yield lose aocross a l l va r i e t i e s . Although RSD-infooted material produced
lower yields , no significant differences between plots supplied with healthy
and diseased material1 could be detected.

e) Stalk population! Stalk population a t harvest followed the szwo pattern as
t i l l e r population at +-18 weekel .Among the t e s t va r i e t i e s , NCo376, significantly
surpassed the number of millr.blo a talks in otheir va r ie t i es by producing over
115 000 stalko/ha, while the lowest stalk number* of 71 000 was produced Xy one of
the local selections, ZN79-2266. The RSD-free s-sedecne proOuoed rwerly 1C$ more '
stalks than RSD-lnfected oane, and HWT depressed the number of miltLable s ta lks
significantly by as much as 9$ in tho plant crop. A very highly s ignif icant
interaction between HWT and RSD treatments (interjection Sable E) shows that s ta lk
population decline in plots receiving HWT- eeedcana* ig greatest i n the RSD-infetted
material, and also HWT significantly reduced stalk population i n 21^79-3266
(interaction Table D).



f) ERQ$ cane:. The two local select ions, 3TTT9-3266 end ZN79-2343, produced
"marginally superior oane -quality than N14 and IK3o376, the differences were not
s t a t i s t i ca l ly significant. Neither HWT nor RSI) had any ^
cane-

g). ERC y_i_e_ldt T ne highest sucrose yield was obtained from NCo376f followed'
closely by one of the local va r ie t i es , ZN79-2343. However, the differences i n ERG
Yield between var ie t ies was not significant. Exposure of seedcane to HWT wae
the only parameter which significantly affected KRC yield in tho plant crop, when
control (not hot-water treated) plots produced as much as 15$ higher ERC yield than
HWT seedcane,

h.) Smut incidonee: The level of smut in the plant crop was very low* As wes
expected, NCo376 was the most susceptible variety with approximately 3 900 whipa/hfti
One of the local var ie t ies , ZN79-2343, remained completely free of smut, and the
other local variety, ZN79-3266 showed very high res is tance during the plant crop*
Although plots receiving RSD-infected seedoane and plots planted with HWT material
produced substantially more smut whips, the differences were not s t a t i s t i c a l l y edg*.
nif icant . The significant interact ion effect of HWT x RSD treatmenta ( interact ion
Table P) showed that RSD-infeoted material produced significantly greater number
of whips whon exposed to HWT.

CONCLUSIONS

E a r l i e r t r i a l s have demonstrated t h a t HWT increasad amut incid^nca i n NCo376. Ta©
object of t h i s experiment was to detarmino whether or no t the exposure of p l a n t i n g
mater ia l to HWT would promote tho production of smut whips i n very highly r e n i e t a n t
varieties* Plant crop resu l t s indicated that using RSD-frea planting material -. ••
increased stalk population at harvest, which in turn had a beneficial effect on
cane yield and ERC yiold. On thu other hand, the exposure of seedcane to HWT a t
50 C for 2 hours had an adverse effect on early germination, which eventually
depressed cane and ERC yields at harvest. Among the t e s t va r i e t i e s , ZN79-3266
more sensitive to HWT then the others .
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33BC/15 RSD AND HWT TRIAL

DISEASES AND HARVEST DATA:: Plant crop

Varieties (Kain plots) V

1. ZN79-2343
2. ZN75-3266
3.-M14
4. NCc37£

L.S.C. P _ O.,Q5
P = 0,01

S.E. main, p.iots ±
S.E. variety mean ±
C.V.?o

Seedcane source (5)

1. RSD Infected
2. RSD-free
Significance

1 5eedcane treatment (T)

1. HWF
2. Not HWT
Significance

S.E. Sue plots ±
S.E. Treatment mean ±
p ,- 0/

Interactions
Trial mean

. R S D
0/
/»

22,22
29,17
36,11
34,03

M.S.
N.S.

13,59
3,92
44,73

49,31
11,46

4,51
56?25

• * • *

12,36
2,52

40,70

VxT,SxT
30,38

Germination
counts
x10CQ/ha

26,24
15,39
24,10 ••
19,00

3,78
5,73

3,78
1,09
17,86

23,02
19,34

18,17
24,20

**

3,92
0,80
18,52

VxT
21,18

Tiller counts
xlOOO/ha

at ±18 weeks

126,78
135,77
146,60
151,32

N',5.
N.S.

62,57
18,06
44,62

135,25
145,24

N.S.

127,67
152,82

23,49

V/9
16,75

N.S.
140,24

Cane
yield
t/ha

105,26
87,70
53,02
108;52

N.S,
N.S.

32,67
9,43
33,13

94,21
103,04

N.S.

90,83
106,41

17,76
3,63
18,01

N.S.
98,62

Stalks
x1COO/ha
st harvest

92,13
71,23
92,24
115,31

19,74
29,90

19,76
5,70
21,27

•

86,28
97T45

*+

88,53
97,20

**

• 9,09

1,86
9,79

SxT,VT
92,86

E R C

cane

1A,O4
14,07
13,67
13,81

N.S.
N.S,

0,57
0,16
4,08

13,94
13,86
N.S.

13,82
13,97
N.S.

0,55
0,11
3,99

N.S.
13,90

E R C
yield
t/ha

14,75
12,45
12,71
14,95

N,S.
N.S.

4,67
1,35

34,06

13,13
14,25
N.S.

nM
14,86

•*

2,43
0,50
17,70

N.S.
13,71

Smut
whips/ha

(D

0 (1,00)
9 (1,80)

250 (11,22)
3 889 (60,34)

- (10,96)
- (16,60)

- (10,97)
- (3,17)
- (59,00)

1 208 (20,03)
866 (17,15)
- N.S.

1 218 (19,38)
856 (17,80)
- N.S.

- (8,36)
- (1,71)
- (44,96)

- SxT
1 307 (18,59)

(1) Whips/ha from each plot was transformed using square root of (x+1) before analysis and are shown in brackets



3330/15 RSD AND HHT TRIAL

INTERACTION TABLES: Plant Crop

- 5 -

A: RSD£ incidence: Varieties x HWT B: R5DZ incidence: RSD x HWT

Varieties

ZN79-2343
ZN79-3266
N14
NCo376

Mean

Seedcane

HW

6
1
1
8

4

r

94
39
39
33

51

treatment

Not

37
56
70
59

. 56

W

50
9*
93
72

25

Mean

22.
29,
36.
34.

22 I

l ? ;
ii ;
02 ;

'RSD
! infected
i

IRSD-free

IMean

Seedcane

HWT

6r25

2,78

4.51

treatment

Not HWT

92,56

20.14

56.25

Mean

49,^1 ;

11,46 ,

C: Germination counts x l 000/ha,- Varieties x HWT

Varieties

ZN79-2343
ZN79-3266
N14
NCo376

Mean

Seedcane

HWT

25.57
6.15
22,61
18.33

18,17

treatment

Not HWT

26,91
24.63
25,29
19.67

24.20

Mean

26,24
15.39
24,10
19.00

D: Stalks x 1 000/ha at harvest; Var x HWT E.- Stalks x 1 000/ha at harvest; RSD x

Varieties

2N79-2343
ZH79-3266
N14
NCo376

Mean

Seedcane

._- _____

HWT

92,15
59.32
87.05
115,60

88,53

treatment

Not HWT

92.10
83.25
97.43
116.02

97,20

Mean

92.13 ,
71.28
92,24 ;

115.81 ;

•RSD
'infected

RSD-free

'Mean

Seedcane

HW

78

98

88

r

58

46

53

treatment

Not

y?

96

97

m

97

43

20

Mean

aa,

97.

28 .

45 ;

F: Smut whips/ha; RSD x HWT

!RSD
I infected

,'RSD-free

'Mean

Seedcane

HWT

1 676

759

1 218

treatment

Not HWT

741

972

856

Hean

1 208 ;

866 ,


