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Polyacrylamide Soil Amendment
Improves Water Quality in Nurseries
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California Nursery Conference
Watsonville, CA.

What is polyacrylamide (PAM)?

Long-chained polymer used to aggregate (flocculate) and help settle
suspended solids.

— Forms used are anionic and non-toxic.
— Not the cross-linked gels used for water absorption.

Non-agricultural uses:

— Waste and potable water treatment.

— Processing and washing fruits and vegetables.

— Clarification of juices, wine, and beer.

— Manufacturing of cosmetics and paper products.

Agricultural and other commercial land uses:
— Stabilizing soil, preventing soil erosion
— Reducing sediment in runoff water.

PAM liquid injected in water
for sprinkler or furrow irrigation,
or applied in furrows as
tablets or granules

Polymers check furrow
erosion, help river life

Delivery and maintenance
on large scale is the
problem for growers
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Potting soil amended
with PAM ?
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PAM added to potting mix and distributed
into nursery with new plants
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Improving Water Quality in California Nursery
Crops using Polyacrylamide (PAM)

¢ S.Tjosvold, M. Cahn, and R. Lentz

* Goal: to reduce sediment and associated nutrients in
nursery runoff with PAM- amended potting soil.
* Funding:
California Specialty Crop Block Grant (Oct 2013 to June 2016)
California Association of Nurseries and Garden Centers (2013)
* Field Sites:
— Sunland Garden Products / Berger, Watsonville, CA.
— Suncrest Nursery, Watsonville CA.
— Monterey Bay Nursery, Royal Oaks CA.
« David Chambers, Staff Research Associate,
UC Cooperative Extension

Soil Leachate Turbidity in Soil Mix with Sand

Irrigation #
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Soil Leachate Turbidity in Soil Mix with Sand

NTU “178" o7 * " 253 “200"~ 142 107" 86 - 120 88 61

No PAM 50 g/m3 100 g/m3 400 g/m3 DI Water
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% Soil Leachate
GP* = RW + Coir + PM (2:2:1) Turbidity in Two

Commercial Soil
30 Mixes*

Does PAM have any
adverse growth effect?

i | 'L 1] EmEm B Check

Turbitity NTU
:

n50g/m3
100 g/m3
- SC* = RW + Sand (4:1) 400 g/m3
= 2 - 'm:
sk o Tested in greenhouse or field:
* Lavandula
Ania * Epilobium
* Heterotheca
500 * Gaura
* Four PAM rates, Greenhouse, « Osteospermum
: e = B Vol wate appled - B weight +
irrigation at hga.-ves{ i A weight*0.18 (leaching fraction)
Feb 2 March 13 Apr 22
Effect of PAM Concentration Soil Physical Properties
Fresh and Dry Weights per Plant at Harvest (grams) measured after drainage

Untreated 50g/m3 | 100g/m® 200g/m? | 400g/m® SIG /NS ¢ Bulk Volume

H 0,
Media |Fw DW | Fw bw| Fw bw|Fw Dw|Fw bw | Fw bw * Total Porosity (%)
GP 60.9 12.4|57.2 11.6[62.9 13.0(62.8 12.5(60.7 12.4| NS NS — Water Filled Pores (%)
— Air Filled Pores (%)

sC 729 149522 10.5|69.7 14.4|58.1 12.1(59.0 12.7 NS NS

oM 50.0 13.0(49.3 13.5|54.6 153(49.6 14.0(544 149| NS NS

AUS 37.1 10.6 (354 10.1|36.6 10.3|34.1 10.4(36.2 108 NS NS

GP=RW + Coir + PM (2:2:1); Lavandula x intermedia ‘Grosso’ NIS =";m .
SC=RW +Sand (4:1); grown in GP and SC, sp‘:u_;i"
OM=RW + Coir + lava (80:15:5);  Lavandula stoechas ‘Silver Anuk’

AUS= RW+ Lava + Sand (60:25:15). grown in OM and AUS
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% Total Porosity, Water, Air, and Bulk Volumes Cumulative Applied Irigation Water
SC Media
T 72 7 e e
SC = RW + Sand (4:1) 13000,
Bulk Volume 2101 2120 2112 2055 2141 2139 NS 14000
Total Porosity % 76.8 77.0 76.9 76.2 77.2 77.2 NS &
< 12000
Water % 48.2 48.9 56.2 50.2 55.9  49.3 * 4 | 3
Air% 285 281 207 | 260 213 | 278 * % 10000
CMS = RW + Coir + Lava + Loam (70:15:5:10) - J—
Bulk Volume 2173 2093 2212 2157 2114 2162 NS §
Total Porosity % 84.7 84.1 84.9 84.5 84.2 84.6 NS g o0
Water % 50.4 50.6 50.3 49.8 514 51.0 NS § 00
Air % 343 335 34.6 34.7 3238 33.6 NS =
GP = RW + Coir + PM (2:2:1) i
Bulk Volume 2112 2012 1979 1951 2019 1957 O
Total Porosity % 93.1 92.7 92.6 92.5 92.8 92.5 *_ 12345678 9101121314151617181920212223242526
Water % 75.7 68.3 65.5 62.1 68.2 67.9 *- Igaliore:
Air % 173 | 245 271 | 304 246 | 246  *+ o .
Total, Water and Air = % vol. SIG * Contrasts 0vs PAM, Fisher’s LSD 95% —w— PAM (100 g/m”)
AFTER DRAINAGE NS Not Significant —A— PAM (400 g/m* )

Nursery Evaluations
Effect of PAM on Wilting ; :

Untreated

R R S e

200 1-gal pots placed “pot to pot” in a monitored 100 sq.ft. plot, PAM +/- 100 g/m?3
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Pot Leachate Loss (mg/pot/irrigation) and
Turbidity (NTU)

I ) T T ST

Media 0 PAM SE | 0 PAM SE PAM $E| 0 PAM SEl 0 PAM PAM SEl 0 PAM SE

Plot Runoff: Mean Concentration mg/L.
Turbidity (NTU)

-mmmmmm

Media 0 PAM SE PAM SE PAM SE | 0 PAM SE | 0 PAM SE| O PAM SE | 0 PAM SE

GP | 102 125 09 |43 38 08 |066 115 017%

20 21 05

39 30 13

SC |4s3 150 78** 102 61 14* 03 01 00789 68 15|68 67 15050 022 017 050 023 0.16

OM (195 106 32 |254 224 40 |24 64 36 |144 175 35|13 135 45 [101 107 22 |12 17 25

AUS |387 74 a8*335 176 49*] 13 05 06 [165 149 37 | 13 20 05 [015 011 002025 014 0.03*

SE = standard error

GP=RW + Coir + PM; SC=RW + Sand; OM-=RW + Coir + lava ;
** Significant p<0.01 * p< 0.05

AUS= RW+ Lava + Sand

GP |105 101 11 (204 274 32 |82 78 18 |213 249 14 29 35 09|25 a0 05|28 49 o07*

SC [99 94 10 (181 180 16 (87 89 19 |218 233 13|24 25 0514 13 0115 14 01

OM |45 78 11111 234 62 282 460 124|162 256 78 120 204 117|219 375 40* 104 206 58

AUS | 44 30 06|03 03 002|155 156 43 |60 60 15|10 97 32[151 151 22 (03 03 002

SE = standard error

GP=RW + Coir + PM; SC=RW + Sand; OM=RW + Coir + lava ; e
AUS= RW+ Lava + Sand p<0.05

PAM rates and release rate

PAM in Leachate after Irrigation
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Four- Month Field Plots: Effect of PAM on Soil Settling at Harvest ?

_ Soil Volume mean (ml/pot)

Media Untreated PAM SE |
| P 2091.5 2158.3 23.3* |
sc 2155.2 21952 17.2
om 21845 21995 26.0
aus 21155 2084.5 25.3

SE = standard error *Significant p = 0.0541

Summary

PAM reduces turbidity (NTU) 67 to 80 % in sand
component soils.

PAM reduces suspended solids (SS) in leachate 40 to
47% in sand component soils.

Organic soils have relatively low tubidity and SS.
Effective PAM rate about 100 g/m?3

No reduction of growth at all tested PAM rates (25, 50,
100, and 400 g/m3).

PAM leaches out of pot in the first 10 irrigations.
About half cent per 1 gallon pot.

Some increase in water holding capacity in some soils.
Some reduction of soil shrinkage in some soils.

Summary

Mixing such small rates uniformly may be an issue. PAM rate is
about % of the amount that would be added preplant for
potassium nitrate fertilizer.

PAM leachate could be slippery on floors or ground at highest
normal concentrations.

Soil media should be kept dry. No soil piles uncovered in the
rain. Covering soil is a good idea anyway at anytime.

Thanks




