


| 1. Introduction

C. Plant-based monitoring

- contact sensors
- pressure chambers/ psychrometers,
dendrometers, leaf thickness sensors,
sap flow, porometers etc
- non — contact sensors
- infrared thermometers, aerial and

satellite based




1. Introduction

Dendrometry

* sophisticated
* invasive

* insensitive under drought conditions




* High precision probes that measure leaf turgor pressure non-invasively and in real-time
* Data can be accessed online (PCs, smartphone, tablets etc.)
* LPCPs have been evaluated on a range of crop types... but outside RSA
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Zimmermann et al., 2008

cable to ZIM-transmitter

Po, = patch pressure
silicone membran

: P.= turgor pressure
spnsarcip © Pclamp = clamp pressure

chip casing oge . .
rribirii Fa = attenuation factor (compression of cuticle, cell walls and air-
Sensing area: @ 4 mm; filled interspaces)
P :upto 370 kPa a, b = elasticity constants

clamp *




Leaf Patch Clamp Probe 4. Conclusions

transmission

ZIM-transmitter ZIM-raLaio controller

mobile radio :
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ZIM-data visualisation ZIM-user data center

i Intranet
ZIM-service:

Sotfware based data-evaluation
and irrigation recommendations

Aim: To evaluate ZIM-probes as online tools for irrigation scheduling in South Africa




2. Leaf Patch Clamp Probe




Response to environmental factors

- ZIM-probes measure
the integrated effects
of the microclimate
and the soils on the

plant




ZIM-probe vs sap flow

- Probe readings are dependent on the transpiration rates
- Significant hysteresis effect between ZIM-probe readings and

the rising/ falling transpiration rates




LWP (MPa)

y =-0.025x - 0.502
R*=0.647

midday leaf water potential for selected 9 days
during the period May to September 2012
there was a fairly linear relationship between the

LWP and the average midday probe readings

a stronger correlation with xylem water potential on

nectarines (data not shown)

range of stress values was narrow (in winter)
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Beginning of stress

- tree lost almost all its leaves after re-watering and such stress levels are not expected in practice

- Recovery of tree water status was incomplete under severe stress leading to higher night P




ZIM-probe vs pressure chamber data for potted citrus

- Moderate stress data only - Including severe stress levels < -3.5 MPa

Good linear correlation at moderate stress levels between the readings of the Scholander
bomb and the ZIM probes

Poorer correlation with the midday leaf water potential at severe stress levels:

*Below ca. 50 kPa turgor pressure the attenuation factor Fa becomes the important and dominating parameter (air is
accummulating in the leaf; beyond P =0 kPa the P, values are meaningless. P, reflects the temperature dependency of the

entrapped air in the leaf)
*Scholander bomb values are increasing because excessive external pressure is needed to squeeze water out of the

tissue
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no drought stress

= half-inversed diurnal P, -changes
/ beginning drought stress

= inverted diurnal P, -changes/
drought stress

]
DOy 2018

nr 152 196 8 il m

DOY 000 DOY 20010

- Data collected on olives under deficit irrigation by Fernandez et al., 2011 in Spain

- Grey shades depict night time periods

- First panel shows P, values when the trees were under progressive soil drying

- Next two middle panels shows Pp under severe stress and P,-peaking occurred at night)

- Last panel shows the recovery of the trees after re-watering (day time peaks)
Changes in the curve shape can easily be detected and can therefore very easily be

used for setting irrigation thresholds
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Conclusions l

Easy to install and use, and data transfer is cheap and reliable (where there is a good
cellphone reception);
Changes in the curve shape can easily be detected and can, therefore, used for setting

irrigation thresholds.
Disadvantages

LPCPs do not give useful info about the plant water status at severe stresses (< - 3.5 MPa for



