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* Productivity/water use F=&fifiK

* Thermal time and Photothermal Quotient
B} TR] A1 ' P

TOGETHIER IOR
BETTER! |



Shorter duration of macadamia harvest
B A R 1 R SR W BT T

* More efficient harvest £ &1 Rk
* Higher quality nuts & &R IR R
* Improves orchard scheduling post-harvest
RS Pl 2R I Ak B I 1)
* Some evidence that earlier, shorter harvest improves yield in
following season

— IR, B BREMRKTTURE T —F/m8
* Ethephon in use but results can be variable
i ] SIRFIROR B2 ]

TOGETHER FOR

BETTER!



Current understandl of retention/abscission
BRI R AR Z AR

* Our knowledge of the retention/abscission is incomplete
X DR B A0 v Y PR AR AS e 3
* Abscission occurs at predetermined ‘abscission zone’ (AZ)
Wi 5 R EAETILT W It s IX.
* Metabolically active organs such as leaves and fruits produce auxin
RENEMESE (oH A MRSE) FEEKR.
*  While Auxin is being produced,AZ not responsive to ripening agents
R AR, B DX BRIV R B
* Decline in synthesis and transport of auxin is followed by an elevation in ethylene
and abscisic acid (ABA) KR WaAmitn/l, BERmommaiReE

* Deceasing auxin thereby provides the stimulus for initiation of the abscission

cascade K 3K W2 ) O 75 R B B R
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Research into abscission
X RS

* Research to better understand the process
IR, EAFRER e R

* Does macadamia behave the same as other species
RN 1 SR 1 ot ¥ 5 SELAt o ot 3¢ A R ) 4 2R 1

*  What is the source of the auxin
KRR B SL R 4

* How can we make the AZ receptive to ripening agents
QnAnT LA 2 5 i Ve DXORH o B

* Can we select for more synchronous nut drop

W] DL 335 () P 72 1%
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Productivity of Macadamia orchards
L 1 SRR o] 1) 7

* Stephenson & Chapman (2012)
Wy S AR E 2 (2012)

* Compare Apples with Macadamia
FBLUN B SR 5 3 SO L

* Radiation input similar
FHACL A5 S

* Apple HI = 0.65, Macadamia kernel =0.17 (NHI=0.53)
SERWORIRER0.65, HIRIRA=0.17, RHIRIEHIZ0.53
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Comparative energy capture of tree crops{EtsEEmRILEILLE:

Energy in fruat
(1010 7¢-1)

Highest

commercial
yields (t ha 1)

AR R BE R

Annual energy

in fruit (1019 J
ha ! year ‘1}

FETRERAMIRAA R - B
Relative yield
based on energy
capture

Orange

0.26

100

A

1.0

Apple

0.22

100

22.0

0.85

Avocado

0.67

38.3

2.

0.99

Mango

0.27

28

7.6

0.29

Custard Apple

0.31

14.7

4.6

0.17

Macadanua

kernel

LSS 3

3.00

22D

1=

0.29

Stephenson et al 2013 H1#25-#%2013



Estimating tree water use
SR PR AG 55

4

TOGETHIER IOR
BETTER!



Estimating tree water use
S KA 3

70L of water per tree per day, summer months

"7, HRERMTOLK
Equivalent to 5.6mm on the wet soil area

F 4T 5.6mm
But only 2.3mm based on the canopy area (I.7mm ground area)

B, fEMEXAUR2.3mm (M X2 1. 7mm )

Pan evaporation typically 5.0mm per day, VPD 2.0kPa
ARMFE R BEERZS.0mm, 4 HAE/LRE2.0kPa

Well-watered trees are only using ~50% of Pan Evap.
DRHE RLIFHIRIA, K 2AX A 50%

Leaves are 2-4°C hotter than ambient temperature
M A3 B B BRI B i J8E 72-4°C
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Macadamia tree water use
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Research into productivity
7= B BRI
Increasing the assimilation of macadamia
1IN B SR 1Y R AR AR
* Macadamia stomatal response to VPD and/or stomatal frequency
BN S L 4 H AR AR B AN/ LA I B
* Open stomates use more water but cools leaves and leads to higher assimilation
TSR EZEZ K, (HAAH & SECE &R R
* Stomatal frequency on leaves
1 S R B
* Canopy architecture to promote better light relations
ARt 4 SR A S AR D
Thinner shell, higher kernel recovery

B RRE, ERMHR
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Why Photothermal Quotient

A 4B O
Daily Radiation — BHEES=R

(MaxoC + Min°C ) /2—Base°C (HEEEHERE) 2-FLntE B

Surrogate for the assimilate supply available to the crop per unit of development.

1R M- RET, fefe Ry

Can be used to investigate critical growth periods that affect yield.

FJ PSR AL 500 7 B Y SR A K

* Higher value = conditions are more favourable to growth
R HE=TE LS T AR K

* Validation in Broadacre crops e.g. Fischer 1985; Rawson 1988, Peake & Angus (2009)
VEHEMIAE, Bilhn $A k1985, PAR1988. S AN LA 17 (2009)
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PTQ used in Broadacre crop to explain yield variation
FH L AT i1 400 8 ST S v A e R 7= B 384
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Rawson 1988; Yield positively related to PTQ, data across sites and seasons

Peake & Angus 2009; Yield variation across Australian and New Zealand locations
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Studies using thermal time in Macadamia
KB 2 SR FH T 1R B F 7

* Trouhoulias and Lahav (1983). Base Temperature for Macadamia growth is between 10-15 °C
FEEE SANEAIRIIG I (1983) PN BRI A K A FERIR AT 10-15°C 2 [H]
* Moncur et al (1985). Base temperature for Raeceme development 12.5 °C

SRS (1985) WEAEARIERF A KM RERINR 2 12.5 °C
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Fig. 3. Relationship between final raceme length and accumulated day degrees during Hth3: SR AR Pl i B2 i EARAL P A RERIERE JOM IR THH 2 DY

the elongation phase for Hawaiian (e) and Australian (x) cultivars. R* = 0.75. RKFK. R>=0.75
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Can PTQ help explain yield variation
YE B T DA BY AR 7 B 2 e )

* Multiple years in one location — Commercial yield data across seasons.
AL — A H T -5V BRI B
e Multiple years in Multiple locations — RVT across sites and seasons.
2 AL S H )T -5 vl ORI S 2 WRVT Ry 3158
* Connect to projects like crop forecasting an orchard intensification to develop awareness and scope

investment opportunities

SRR, SRA B R AT, # i sile

* Model to explain floral initiation and time to flowering

TR RUDRABREAL T TR ORI AL I 1]
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Possible limitations of PTQ in macadamia
TN 9 ' B T BB AT AE 1 JR) R

* Macadamias stomatal response to VPD
RN H A4 (VPD) By R B
* Effect of previous season(s) on current crop

LI EYI R 25 M5 S
* With or without irrigation

* Local differences in canopy management
TR el B _b 4% A A [6) T

* Nutrient management
EREH
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