Sodium, Chloride and Boron Accumulation in Almonds — Westside Survey

Can Salt Levels in Woody Tissue Forecast Future Toxicity? o, /4/2016
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Problem and its Significance: 1(7)(5)
Almond growers have been pushing the limits on almond salt tolerance for 50
the last 10 years as land price and availability have skyrocketed while Hull B (ppm)
available surface water supplies have decreased and groundwater salinity m Area 1
IS Increasing. Many of these plantings look good for several years and then = Area 2
hit the wall as one or more specific toxic ions (especially boron) finally ] Area 3
reaches the critical level in the tree that can limit water/nutrient uptake, 1 Area 4
cause severe gumming, leaf burn, reduced growth and eventually death.
There is no data documenting woody tissue deposition / concentration of 8/14/2017
these ions as a function of soil salinity to determine if a woody tissue 200
analysis strategy would give a grower an early warning sign of significant 175 _[E
pending toxicity problems not always evident in leaf tissues. 3(5)
L 100
Objectives/procedures: 75
1. Starting 2015 using a 3" |eaf orchard (Hansen rootstock, Nonpareil and 50

Monterey scions) select 4 areas that range from 0.5 to 5 dS/m EC and Hull B (ppm)

0.6 to 2.5 ppm soluble boron. Collect soll, trunk and root tissue data. W Area 1
2. Document differences In yield and tree stature corresponding to these = Area 2
&1 Area 3

areas.
—1Area 4

3. Correlate soil salinity and specific ion concentration with rootstock, scion

and traditional leaf tissue samples to see If wood sampling provides an

R . - Fig. 10. Hull boron
early indication of pending toxicity problems.

concentration
@ harvest.

Results and Discussion:
A quarter section almond block in NW Kern Count, 50/50 Nonpareil and Monterey, was pIanted on Hansen rootstock in 2013 with double-line drip on Twisselman sandy clay loam. A |OVERALL CONCLUSION
S|gn|f|cant gradient In increasing native s_.alt load In thla soll Is obvious as you move from East to West despite having leached this ground W|tn two foot_ of water using spnnklers prior Fo Higher total root zone salinity will reduce
planting. The total soil salt load (EC), sodium (Na), chloride (Cl) and boron (B) increases 2 to 3-fold from Area 1 to 4. But after three years of sampling there is no real difference in Na and B in free arowth as it limits water uptake. But
woody trunk (xylem) corings or leaf tissues in July or end of season sampling. However, the scion xylem tissue Cl in the elevated saline west side of the field was two times higher than the 9 Lo _ up ' u
eastside of the field. extra leaching in this area as a result of this
The trunk circumference of Area 4 was 19% less than Area 1 the end of 2015, but was only 15% less the end of 2017. The 3rd leaf yield was very low even for the low salinity Area 1 @ |Stress can help the tree “catch up”. Aerial
312 Ib/ac and 137 Ib/ac for Area 4, a 56% decrease. The 4t |eaf yield was 2350 Ib/ac for Area 1 and 514 Ib/ac for Area 4, a 78% decrease. Area 1, 5" leaf yield was 3528 Ib/ac while Area 4 [imagery can Iidentify these areas. The
was 1616, a 54% decrease. At this time there Is no consistent increase in rootstock or scion wood or leaf tissue Na, Cl or B correlated with higher soil concentrations from Areas 1 to 4. The |Hanson rootstock was able to exclude
hdll B co_ncentration at the 2016 harvest was 124 ppm for Area 1 and s_ignificantly higher for Area 4 @ 195 ppm, but there was no raal difference in_ hull B for_ the 2017 harvest, which was |[excessive Na, Cl and B concentrations
slightly higher for Area 1 at 180 ppm cornpared to Ar_ea 4 at 155 ppm (Fig. 10). There do_e_s appear to be a hlgh_er amount of gummosis on the o_ccasmnal tree In Ar_eas 3 and 4_cdmpar_ed 0 | measured in the wood and leaf tissues (SO
Areal. The elevated salt load and associated osmotic resistance to water uptake has definitely decreased tree size in Area 4, but the usual marginal salt burn associated with this is basically these are no helo in opredicting future
absent. Surfactant amendments made no difference in tree water stress (CONDUCTANCE) or growth/vigor (NDVI) in the small plot companion test in the elevated salinity zone of Area 4. p P g Tuid
problems), but still allowed excess B

o 070 COND & NDVI by AREA 400 050 COND & NDVI by AREA 900 accumulation In the hull and random
. 0 0 _ One flyover only - 8/22/2017 : o
. BELL 1075 Edge £ orior [N (Average of values for 6/17, 7/8, 8/27,9/22/15) 0.45 - . gummOS|S Add|t|0na| SurfaCtant, p()lymer
[-; _ i IRIST field to N 35634510 [ 0.68 - - 350 ¥ COND (mmoleH20/m"2/s) _ _
- o0 aisaoes | 040 | 5 NDVI unites ati) and nutrient amendments did not reduce
| 119813270 ' . ¥ COND (mmoleH20/mA2/s) 300 - 700 I I . . h ] Id
IO | | 055 | oV oot | s - soil salinity or improve tree growth or yield.
S 250 S 030 g
X' O U % 0.64 - § '4% . 500§
ik 1SR 97T b b 4 200 % 2 0.25 % Various Soil Salts 11/18/2015 Various Soil Salts 11/9/2017 (0-60 inches)
A ; | 356396033 = £ = 400 £
_ : 1 -119.813263 £ 0.62 - = = 0.20 = 16 16
Anflit N j AREA 4 HHE = 150 2 = 0.20 1 g — -
i b i _;g:;:r;;;ress é 8 é 015 300 8 14 - 14
i L [ | Highest stress 0,60 - * ]
1 - 100 12 12
i i ;a gl 010 - 200 10 10
antrg " NDVI (Biomass 0.58 -
1\ 0 S 55 | %0 0.05 - - 100 8 8
PEHDIE EHY i ~ Almond Board salinity and 056 0 0,00 . 6 - 6
/ s i DDR3563018) - 506" : i 20 : DA : —r ——
i : N o013 - ez . boron concent[aat:gnsgrvey Areal Area 2 Area 3 Area 4 Areal Area 2 Area 3 Area 4 4 - 4
Flg 1. CERES Conductance and NDVI |magery 6/17/2015 2 B 2 g 2 IE
5 Ry | 58 Various Tree Data 6/8/15 to 11/3/2017 = 208 0 I H i = 0 i i m — [
t ’2 2 f ‘i it | f | 26 W Area 1 Jac EC (dS/m) Na(meq/l) Cl(meq/l) B (ppm) EC(dS/m) Na(meq/l) Cl(meq/l) B (ppm)
= N v i | i IT j | ' A‘ e ' 54 =Area2 — mAreal HArea2 Area3 [AAread BMAreal HArea2 Area3 [FAread
‘ i @ —
1 ' il %‘r ! h [, 22 “1Area 3 —
it i t Ruu im i v | t 20 7 Area d — 4.0 Rootstock Xylem (core) Salts 10/24/2017 40 Scion Xylem (core) Salts 10/24/2017 Leaf Tissue Salts 10/24/2017
i H t —] ° * ]
m ‘ ﬂ" : g N -m 18 — 4.3 10.3
onductance- il e ?7‘ ) Ditferen " = 7 5 " N ?
! Wi — i
%€ i BT H : 3::;31’:'; F,’ 5 el “u; A 14 = 3.0 3.0 o
* ! H il : i mi ! ﬂ‘i it it il 10 — 1616 ,, 2.0 6
A P - A Il “ f ‘Trr ﬂmh A 4 i ; 1 ¢ - Water Stress r E / C ) —m ]
ﬂ';f}i ?’i ; ! i i | tl i HAP i l-.1c?derate‘stress [ | 8 E 1.5 3 1.5 :
i §,§§¥* | ; I ; $ ; ? - | ¢ 4 ! ‘. Lowest stress j 6 g ) 4
o M e = 1.0 1.0
G it . , 4 — i i i
fHitA ! it e, i L‘ i it — 0.5 . 0.5 . . 2 -
T i 2 = s B EDEY o - |§s;sﬂ
— ~ -.-,;;"3:'5' *’:’ ' ‘i ! "::;: Highest vigor . . ) ) . - . - 8
T 1. BEREEE 8l ’Y!H -’ ‘é}' 35138 116!02137%3 1119 -42 45502 ;N'xi i {, i;[i??gh?’i???!";:;ﬂi: Avg Trunk Avg Trunk Avg Trunk  Height 11/3/17 Kernel Yield Na Cl Ca (%) K (%) Na Cl Ca (%) K (%) Na cl B (10ppm) Ca (%) K (%)
il L R T L R R R Circum Circum Circum (ft) 8/7/2017 (100ppm) (100ppm) (10ppm) (100ppm) (100ppm) (10ppm) (100ppm) (100ppm)
6/8/15(in)  11/4/16(in)  11/3/17 (in) (Ibs/tree) mAreal HArea2 Area3 [JAread mAreal =Area2 Area3 [1Area4d wAreal HArea2 Area3 [lArea4d
Fig. 2. CERES Conductance and NDVI imagery 8/22/2016

ACKNOWLEDGEMENTS: Wegis & Young Farming, Almond Board of CA for funding.



