Interactive Effects of Throughfall Reduction and Fertilization on Water Use of 8-Year-Old Loblolly Pine
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Fisure 1. Response of leaf area index (LAI) to throughfall reduction and fertilization treatments in 8-year-old loblolly pine from  Figure 3. Average midday maximum sap flux density (qwax), canopy stomatal conductance (Gs), and monthly transpiration

. The PINEMAP Tier lll Experimental Site is located in Taliaferro Co.,
Georgia and was planted with a second generation open-pollinated

February 2013 to November 2013 (see poster by Pell et al.). per unit leaf area (E,) of 8-year-old loblolly pine in response to fertilization treatment within the throughfall reduction and

ambient throughfall treatments from January 2013 to December 2013.

family of loblolly pine in 2006. Physiological Parameters

. . . . . . Ambient Throughfall Throughfall Exclusion
. The experimental design is a 2x2 factorial combination of throughfall 180 &
. .. . . . 100 160 - @ No Ij'(.artilizer; Gg=110.4 - 58.1 * Log(D) ® 00 © No Fertilizer; Gg=121.0 - 65.4 * Log(D)
reduction and fertilization treatments replicated in four blocks. ® No Fertilizer ® Ambient Throughfall g ©0 O Fertiized; Gg =937 455 * Log(D) 2 e o Fertiized; Gg =765 368~ Log(D
80 - O Fertilized i O Throughfall Reduction 140 1 -
\—I”; 120 ~
Throughfall Treatments Fertilization Treatments | £ 100
. ope . - g 80
. Ambient Throughfall (TRy) . No Fertilization (Ferty) N
O 60 ~
. Throughfall Reduction (TR3g; . Fertilization (Fert,; 224 kg 401
installed under tree canopy to N ha™, 28 kg P ha™, 56 kg K a
. ~ . 1 1 . ® No Fertilizer ® Ambient Throughfall 0
divert ~30% of rainfall from the ha~, 1.1 Kg B ha ™ applied 2004 o o  Fertiizad l O Throughiall Resuetion 1 2 3 ‘ 1 . 3 4
o Log D og
treatment plots) March, 2012 ) g 15 -
Throughfall Exclusion Trays

Figure 4., The relationship between Gs and log(D) of 8-year-old loblolly pine in response to fertilization
treatment within the throughfall reduction and ambient throughfall treatments.
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randomly selected based upon basal diameter distribution.
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probes (TDP), modified after Granier (1987). ulian Day
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Hian Lay . Fertilization decreased As:A, but only increased Eg in the ambient throughfall treatment. In

the throughfall reduction treatment, fertilization reduced Gs, 0, and E, which limited Eg with
increased LAl.

. Growth was not influenced by throughfall reduction in 2013 (see poster by Pell et al.).

. These results indicate a more conservative water use strategy at the whole tree level such
that increased leaf area with fertilization results in a greater sensitivity to water availability

. A cellular networked weather station with a data logger is

Lk Figure 2. Daytime averaged sap flux density (q) and canopy stomatal conductance (Gs) in response to throughfall reduction

and fertilization treatments from January 2013 to December 2013 in 8-year-old loblolly pine.
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collecting continuous environmental data (precipitation, wind
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speed, photosynthetic active radiation,

global radiation, temperature and relative humidity). Table 1. Mean (£SE) by treatments and observed probability values for the effects of month, throughfall reduction (TRp; TR3q)

and fertilization (Fertg; Fert,) treatments on monthly daytime averaged sap flux density (g), midday maximum sap flux density

defined by reduced Gg, 0, and E,.

. Annual precipitation was unusually low in 2012 (831 mm) and was at the higher end of
normal in 2013 (1413 mm) (see poster by Pell et al.). Due to high inter-annual variability in
climate, continued investigation is needed to quantify the influence of reduced soil moisture

. Whole tree transpiration on a leaf area (EL) and ground area (EG) basis were (g max), daytime averaged canopy stomatal conductance (Gs), reference Gs at D = 1 kPa (Gs rer), sensitivity of Gsto D (-9),

calculated following Domec et al. (2009). monthly daytime transpiration on a ground area (Eg) and leaf area (E,) basis, and sapwood-to-leaf area ratio (As:A,) in

. Canopy stomatal conductance (Gs) was calculated following Samuelson et 8-year-old loblolly pine.

q(gm?s™) gmax (EM?s") Gs (mmol m?s™) Gs,ref (mmol m?s?) -8 (mmol m?s™*kPa™l) Eg (mm month™) E_ (mm month™) Ag:A, (cm® m™)

al. (2007). Treatment availability on stand level physiology.
TRo 36.1(1.2) 77.2(2.0) 77.7 (2.3) 101.8 (5.6) 51.8 (3.6) 85.3 (4.2) 16.2 (0.7) 3.1(0.1)
. The sensitivity of Gs to vapor pressure deficit (D) was examined by fitting TR30 32.1(1.1) 983(L7) 77.2(2.5) 98.1(8.2) 50.7 (5.1) 75.9 (3.6) 16.1 (0.7) 3.2(0.1)
. Fert, 34.0(1.1) 72.0(1.8) 83.9 (2.2) 116.3 (5.1) 62.7 (2.9) 75.4 (3.5) 17.5 (0.7) 3.4 (0.1)
the data to the functional form: Gs = Gs rer - 0 logD (Oren et al., 1999), Fert, 34.2(1.2)  73.6(2.1) 70.9 (2.4) 83.6 (6.2) 39.8 (3.6) 85.9 (4.3) 14.8 (0.7) 2.9 (0.1) ACKNOWLEDGEMENTS
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