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Saburo Yamasuiro : When to irrigate for sugar cane

Summary

This study was done in order to investigate when to irrigate for sugar cane. The
sugar cane which was used in this test was planted in pots.

To attain this purpose, sap flow velocity and transpiration of sugar cane, soil
moisture and soil moisture tension were measured. I investigated the relationship
bitween them. Between sap flow velocity, the mean value of hourly transpiration
rate and weather were also investigated.

It became clear that a daily monitoring of sap flow velocity, transpiration
rate, soil moisture content and soil moisture tension indicated that sugar cane
needs to be irrigated whenever the soil moesture tension reaches a pF value
between 3.7 and 3.8. From these pF value, the sap flow velocity became nearly
constant.

From the observation made, it seemed clear that both the sap flow velocity
and the transpiration rate were equally influenced by the weather. It also appeared
evident that sap flow velocity could serve quite well as an index of transpiration
rate.

Thus by monitoring sap flow velocity, it could be possible to tell when the
sugar cane plants are experiencing water stress and thus requireing further water

application.
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Fig.1 Measurement of sap flow velocity.

( a )Schematic drawing of cane stem showing the positions of
sap flow measurement.

( b)Variation of the temperature
difference between A and B after pulse application at O.
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Fig. 4 Variation of sap flow velocity with time after
water application to potted sugar plants.
(September, 3~9, 1985)
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Fig. 5 Variation of sap flow velocity with time
after water application to potted sugar cane plants.
(September, 13~19, 1985)
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Fig. 6 The variation of soil moisture in some individual
pots by weight(g) following water application to
potted sugar cane plants, the numbers show the
individual, pots. (September, 3~ 8, 13~19, 1985)
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Fig. 7 The variation of transpiration rate with time
following water application to potted sugar cane plants.
(September, 1985)
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Fig.8 Hourly transpiration rate, sap flow velocity, pan evaporation, soil

and air temperature.

(October, 14, 1985)
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Fig.10 The average pot soil moisture content mesured by weighing
method following water application to the sugar plants (September, 1985)
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Fig.11 The average pot soil moisture content measured by gypsum blocks
following water application to the sugar cane plants (September, 1985)
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Fig.12 The variation of pF with time after water application to
potted sugar cane plants. (September, 1985)
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Fig.13 Variation of transpiration rate, soil moisture content, soil pF and sap flow
velocity with time after water application to potted sugar cane plants. (September, 3
~9, 1985)
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Fig.14 Variation of transpiration rate, soil moisture content, soil pF and sap flow

velocity with time after water application to potted sugar cane plants. (September, 13
~19, 1985)
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Fig.15 Relation between soil moisture content, transpiration rate, sap
flow velocity and pF. (September, 3~9, 1985)
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