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To atudy the effeots of simllated frost on six menth
old sugareans,

Plant Age : 6 months,

7SA Experiment Station. '

P,E. 1 sandy olay loam in 3 2500m> ashestor pots,
Rendomissd bloeks, 3 treatments in € replieatiens,
NCo 376, 1,5m between rows of pota,

Preplanting - 20 g single super phosphate mixed in the
top 10om of soil,

Nitrogen broadeast initially at weekly intervals end
then twiee weekly when stalks mtarted to elongete rapid-
ly to ensure replid yninterupted growth,

Potassium ehloride was broadeast in light applisatiens
‘once B fortnight during the period of rapid stalk

- elongation,

Onoe every two days during #llering and daily thérew

. after. ’

Subgzero temperatures and duratiom
1. Conh‘ol ’
2., =20C for 2 hours
3. =2°C for 4 hours

Sugareane was grown from cne-eyed setts in 3 250 en?
asbegtos pate in rows 1,5m apart, Flantc were grewn in
pota ocuteef-~doors and trensferred to & coldroom for
simiated froet treatments, FPlots eonsisted of 12 pots
end at eash fortmightly sampling one stalk was randemly
selected from eaoh pot, nine of which were randomly .
gelected for frost injury paremeters and mugar oontent
and the remaining three for dry maas,

See attaoched tables,
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Weoks after frost

Effect of durations of frost Fig.2.

on fyogh mass,

Control {+),
-200 for 2 hours 20),
-29C for 4 hours (5},

Weecks after frost

Effeot of durations of frost
On dry mASS.

Control (s),
~20C for 2 hours {og,
~20¢ for 4 hours (o

\

Although differenses between durations of frost on fresh end dry meass
tended to be erratic there was overall a greater deoline in fresh and
dry mass after mimilating frost at -29C for 4 hours than at -20C for 2

hours,
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% dead loteral tuds

3.

b) Per cent dead lateral tuds end disease infeoted internodes
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Meg,3. Effect of duration of frost Fige4, Effect of dquration of frost
on the death of lateral buds, - on disease infected inter-
-29¢ for 2 hours (o), nogea.
—29¢ for 4 hours (5). ~29¢ for 2 hours (o)
‘ - 29C for 4 hours (05.

In both durations of frost i.e., ~29C for 2 or 4 hours, all apiocl tuds
were killed end it wag observed that the bottom older lateral tuds on

" the gtalks were more resistant to frost dcmage than the top younger
latersel buds, Heneo more lateral buds were killed after frosta lept- -
ing fouwr hours than two hours, and most deaths were regorded two weeks
"after similating frost.

The number of internodes which beceme infcoted with fungl (Fussrium spp)
wag dependent on the severity of frost domage to lateral uds which en~-
ablad fungi to gein entry: to infeet the node and later the interncde
repllting in the breck down of internode tissue., Henece tho greater
infeotion of internodes after four hours than two hours,
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Fig, 5, Effoet of duration of frost on Pol 7 ecane,
Control {+).
-20C for 2 hours og
-2°¢ for 4 hours (a

Coneentrations of Pol {puorose) inoremsed in the oontrel with ege
wiile sinlating frosts for two hours hed little effect on TPol con-
eentrotions up to 10 weeks after frost, However, inereasing the
aurntion of frost from two to fowxr hours resulicd in a linear do~
cline in Pol ooncentrations.

d) Groammes sugor per stelk
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Fig.6. FEffeot of durotion of frost on suger storcge,
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CONCLUSIONS
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The lagk of & lincar inorsase in the accumdationrn of
sugor with time in the control botween wecks 6 and 10
suggonts that more of the larger older stalks were ssmplaed

between weeks two ond mix, After simulating frost at
-29C for 2 hours, suger content per stalk remained

relatively constant up to 10 weeks later, widle there
was & linezr decline in sugor content whon the duration
of frost was increnged from twe to four houras,

This experiment hag shovm that the sugar oontent in
naturing internodes is normelly suffielently high to
ensure that their Juiees will not be frozen when frosts
oocur in the Zimbobwe Lowveld, However the high moist~
ure and low sugar oontent in the apioal tud and adjasent
internodes gives 1little protection, Hence this ares 1is
eagily frozen ot temperatures just below freezing.
Similarly lateral buds espeoiplly those belonging to the
younger phytomers. are algo easily frozen by relatively
ghort duration frogts while the older lateral mude ot
the bottom of the stolle ore hardier ond henoe more
tolerant to frost demage.

The rotting of the more mature internodes after frost
is cssocinted with secondary fungal (Pusarium spp) ine
fecotlono via the dead latersl tuds, The mumbers of
internodes infected are largely dependent on the sever-
ity of frost damoge to lateral d tissue,
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