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To study the effects of simulated frost on six month
old sugarcane.

Plant A&e : 6 months,

ZSA Experiment Station.

P.E, 1 sandy olay loam in 3 S50om^ asbestos pots.

Random!ssd bloeks, 3 treatments in 6 replications,

NCo 376, 1,5a between rows of pota.

Preplanting•- 20 g adngle super phosphate nixed in the
top lOom of soil*
Nitrogen broadoast ini t ial ly at weekly intervale and
then tffiee weekly wten stalks started to elongate rapid-
ly to ensure rapid upinterupted growth.
Potassium ohloride was broadoast in light applications
once a fortnight during the period of rapid staUc
elongation.

Onoe every two days during til lering and daily there-
after.

Sufrgero temperatures and duration

1. Control
2. -200 for 2 hours
3. -2°C for 4 hours

Sugaroane was grovm from one-eyed setts in 3 250 om3
asbestos pote in rows 1,5m apart. Planto were grown in
pots out-ef-doors and transferred to a ooldroom for
simulated froet treatments* Plots consisted of 12 pots'
and at eaoh fortnightly sampling one stalk was randomly
seleoted from eaoh po.tf nine of which were randomly
selected for frost injury parameters and sugar content
and the remaining threo for dry maas.

See attached tables.
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a) Fresh and dry mass per stalk
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Pig . l . Effect of durations of frost RLg«2. 2ffeot. of durations of froit
on £peflK nfisst On dry mass*

Control (•) , Control (•) ,
-2oo for 2 hour3 (°)» -2<>C for 2 hours (o),
-2«C for 4 hours (a) , -2<5c for 4 hours (o;.

Although differenaes between durations of frost on fresh end dry mass
tended to toe erratto there was overall a greater decline in fresh and
dry mass after sinrulatLng frost at -2°C for 4 hours than at -20C for 2
hours*

3 , / b) Per otjnt
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Per oent dead la teral buds and disease infeoted internodes
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Fig,4f Effect of duration of froat
on disease infected inter-
no dee«
-2°c for 2 hours (o)
- 2°c for 4 hours (<>

In both durations of frost i . e . -S°C for 2 or 4 hours, a l l apioel tuds
were kil led and i t was observed that the bottom older la teral buds on
the stalks were more resistant to frost dcmage than the top younger
lateral buds, Honoo more lateral buds were kil led after frosts l a s t -
ing four hours than two hours, and moet deaths wero recorded two weeks

' after simulating frost.

The number of internodoa which became infooted with fungi (jusarium spp)
wee dependent on the severity of frost damage to la teral buda whioh en-
ablad fungi, to gain entry- to infeot the node and la te r the intornode
reoulting in the brook down of internode tissue, Heaco tha greater
infection of internodes after four hours than two hours.
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Pig, 5. Effect of duration of frost on Pol $ cane.
Control (•)•
-2°C fop 2 hours (0)
-2°C for 4 hours {&)

Concentrations of Pol (sucrose) inoreaoed in the oontrol wfth age
while, einrulatlng froate for two hours had l i t t l e effect on Pol con-
centrations up to 10 weeks after frost. However, increasing the
duration of frost from 1wo to four hours resulted in a linear de-
cline in Pol ooncentrations.

Grnmrnos sugar per s talk
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Fig,6, Effect of duration of frost on sugar storage*
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The lack of a linear increase in the accumulation of
sugar with time in the control toiween weeks 6 and 10
suggests that more of the larger older stalks wore sampled
beiween weeks tiffo and six. After simulating frost at
-2°C for 2 hours, sugar content per stalk remained
relatively oonstant up to 10 weeks l a t e r , while there
was c linear decline in sugar content when the duration
of frost was increasod from two to £ox& hours*

COtTOOSIQHS This experiment has shown t h a t the sugar content i a
maturing in te rnodes i a normally s u f f i c i e n t l y iiLgh to
ensure that their juices will not be frozen when frosts
oocur in the Zimbabwe Lowveld, However the high moist-
ure and low sugar oontent in the apioal hid and adjacent
internodes gives l i t t l e protection,. Honoe this area i s
easily frozen at temperatures just below freezing.
Similarly lateral buds especially those belonging to the
younger phytomera. are also easily frozen by relatively
short duration frosts while the older la te ra l buds a t
the bottom of the Qtollc ore hardier and hence more
tolerant to frost damage.

The rotting of the more mature internodes after frost
i s associated with secondary fungal (Fuoarium spp) in-
footi'onG via the dead la tera l buds. The numbers of
internodea infected are largely dependent on the sever-
i t y of frost damage to la tera l bud tissue*
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