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Introduction

• High alkalinity resulting from excessive 
carbonates, bicarbonates and hydroxides 
in the well water used for float production 
of tobacco transplants have been 
determined to reduce the growth of 
seedlings in NC, SC, and VA.

• In these areas acidification of the water is 
routine and required.
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Introduction

• No survey of the tobacco producing area 
of Georgia had been conducted to 
determine the variation of alkalinity across 
the area.

• Recommendations had been based on 
individual well water samples.
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Materials & Methods

• Prior to the 2009 seedling production 
season Extension Agents were offered an 
opportunity to submit well water samples 
from tobacco greenhouse transplant 
producers.

• A pre-prepared laboratory form was 
provided (billing, sample analysis 
variables, reporting)
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Materials & Methods

• A standard sampling protocol was followed
– Flush water line before collecting water at the 

well
– Collect & cap a sample bottle of water.
– Complete a sample identification sheet
– Ship immediately to the UGA Soil, Plant and 

Water Laboratory for analysis
– Results of analyses were reported to County 

Agents and after conffering with the Ext. 
Tobacco Specialist growers were informed.
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Materials & Methods

• Sample Analysis 
– pH
– Alkalinity - ppm
– Conductivity - µS/cm
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Materials & Methods

• Determine need for acid and the 
required amount using the 
Purdue/NCSU Acid Addition 
Calculator
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2009 Georgia Well 
Water Samples
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ppm µS/cm

Date Lab Sample pH Alkalinity CO2 Conductivity
Appling County, James Clark
01/13/09 2847 BC1 7.92 123.4 2.97 248.0 
03/03/09 3597 BC1 6.54 48.0 27.69 585.0 
01/13/09 2848 DT1 7.94 146.5 3.36 298.0 
01/13/09 2849 DT2 7.88 153.9 4.06 302.0 
01/13/09 2850 JRT1 7.20 20.4 2.58 75.6 
01/28/09 3068 JRT2 6.20 22.4 28.24 118.0 
01/13/09 2851 JT1 7.72 134.8 5.14 297.0 
01/13/09 2852 JT2 6.18 8.8 11.64 138.6 
01/13/09 2853 SW1 7.84 104.5 3.02 288.0 
02/04/09 3157 SW2 6.14 17.4 25.20 146.0 
Berrien County, Tim Flanders
01/30/09 3092 DH1 5.40 6.3 50.08 14.5 
01/30/09 3093 MD1 7.49 114.0 7.38 205.0 
01/30/09 3094 MD2 7.85 108.1 3.05 190.7 
Candler County, David Spaid
02/02/09 3130 JD1 7.50 109.8 6.95 187.0 
02/02/09 3131 JD2 6.95 103.2 23.16 207.0 
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Coffee County, Eddie McGriff

01/12/09 2797 CC1 7.55 112.6 6.35 408.0 
01/12/09 2799 CC2 7.72 152.4 5.81 345.0 
01/12/09 2838 CC3 7.01 68.1 13.30 424.0 
01/21/09 2999 DM1 5.45 5.6 39.38 118.0 
01/21/09 3000 MS1 7.07 148.8 25.33 308.0 
01/16/09 2912 NH1 7.73 115.6 4.31 301.0 
01/12/09 2798 RG3 7.51 129.8 8.02 325.0 
01/12/09 2836 RR1 6.77 45.8 15.57 107.9 
01/12/09 2837 RR2 7.68 175.6 7.34 263.0 
01/21/09 2998 RR3 6.57 30.4 16.39 98.0 
01/16/09 2913 TA1 7.69 111.2 4.54 267.0 

Colquitt County, Glenn Beard

03/12/09 3779 AF1 7.83 103.9 3.07 238.0 
03/12/09 3782 RW1 7.78 110.9 3.68 332.0 

Echols County, Justin Shealey

03/03/09 3599 SC1 7.73 95.9 3.57 219.0 
Jeff Davis County, Tim Varnedore

01/14/09 2888 JW1 7.00 153.9 30.78 315.0 
01/21/09 2996 JW1-B 6.92 172.3 41.43 643.0 
01/14/09 2889 KW1 5.89 15.8 40.66 201.0 

20
10

_T
W

C
05

_M
oo

re
.p

df
T

W
C

20
10

(4
4)

 -
 D

oc
um

en
t n

ot
 p

ee
r-

re
vi

ew
ed



Lanier County, Elvin Andrews
01/12/09 2834 LI1 4.81 <5.0 0.00 79.6 
01/12/09 2835 LI2 7.82 108.2 3.28 256.0 

Lowndes County, Jake Price/Calvin Willis
01/28/09 3066 FW1 7.48 103.2 6.83 70.6 
01/28/09 3067 FW2 7.36 98.9 8.64 73.6 

Pierce County
01/21/09 2997 CB6 7.57 132.0 7.11 375.0 
01/21/09 2994 JD1 7.59 106.2 5.46 220.0 
01/21/09 2991 MF2 7.90 130.1 3.28 313.0 
01/21/09 2995 RB4 4.85 5.8 164.14 657.0 
01/21/09 2993 RB5B 4.92 9.9 238.53 652.0 
01/21/09 2992 RC3 7.66 100.1 4.38 217.0 

Tift County, Brian Tankersley
03/12/09 3780 GR1 7.64 146.6 6.71 284.0 
03/12/09 3781 RM1 7.84 132.9 3.84 266.0 

Wayne County, Randy Franks
01/13/09 2815 FB1 7.79 128.2 4.16 286.0 
03/03/09 3598 FB5 7.88 84.9 2.24 191.0 
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Desirable range for selected water analysis 
determinations of transplant production.

Determination Desirable range units
pH 6.2 - 6.8 --
Soluble salts 0 - 75 mhos x 10-5/cm
Alkalinity*

as CaCO3
0 - 100 mg/l or ppm

Total carbonates*

(TC) 0 - 2 meq

Source: T. David Reed, Float Greenhouse Tobacco: Transplant Production Guide
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Total

Alkalinity Carbonates Corrective Action

(ppm or mg/l) (meq)

100- 200 2 - 4
neutralize with
fertilizer selection
(Peters Excel 15-5-15)

200 + 4 + neutralize with
addition of acid

Source: T. David Reed, Float Greenhouse Tobacco: Transplant Production Guide
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Results & Discussion

• 12 counties
• 46 Samples – 28 - moderate alkalinity
• pH = 4.81 7.94
• Alkalinity = 5 175 ppm
• Conductivity = 14.5 657 µS/cm

20
10

_T
W

C
05

_M
oo

re
.p

df
T

W
C

20
10

(4
4)

 -
 D

oc
um

en
t n

ot
 p

ee
r-

re
vi

ew
ed



pH of Water Samples

20
10

_T
W

C
05

_M
oo

re
.p

df
T

W
C

20
10

(4
4)

 -
 D

oc
um

en
t n

ot
 p

ee
r-

re
vi

ew
ed



Alkalinity of Water Samples

Treat with acid forming fertilizers 

Add Acid to Water
ppm
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Alkalinity & Conductivity of 
Water Samplesppm 20
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Conclusion

• Results indicate a moderate level 
of bicarbonate in Georgia Water 
and little need to acidify the water 
as it is used.  

• Acidic fertilizers (20-10-20, 20-20-
20) should adequately offset the 
existing alkalinity.
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