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ABSTRACT 

The application of plant nutrients through irrigation water is 
one of the most efficient methods for fertilizer application to 
enhance crop production and reduce or eliminate potential 
environmental problems related to direct soil surface fertilizer 
applications. Stable clear liquid fertilizers are usually 
preferred for fertilization as compared to solid materials which 
must be solubilized before use. especially for drip irrigation 
systems. Tessenderlo Kerley produces a number of clear liquid 
products which have proven to be useful for fertigation. One of 
these products KTS (potassium thiosulfate) has been evaluated by 
several researchers for use in sprinkler and drip irrigation 
systems. 

INTRODUCTION 

The practice of applying plant nutrients through irrigation 
systems. known as fertigation has been used since the 1930·s. 
Anhydrous ammonia was applied through irrigation water in 
California before liquid fertilizers became available (Ransdell. 
1968). Fertigation began to expand rapidly in the 1950's when 
nonpressurized sources of liquid nitrogen became available. 

Today. the application of plant nutrients through irrigation 
water is one of the most efficient methods for fertilizer 
applications to enhance crop production and reduce or eliminate 
potential environment problems such as runoff from broadcast 
surface applied fertilizers. ground water nitrate contamination 
from single nitrogen applications. etc. 
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FERTILIZER APPLICATIONS 

In order to avoid clogging of irrigation systems, fertilizers 
must be very solubl'e and compatible with the irrigation water. 
Stable liquid fertilizers have proven to be well suited for 
application through all types of irrigation systems. Solid 
fertilizers are widely used, but must be solubilized without 
leaving a residue of clay or wax. Fertilizers vary greatly in 
their solubility (Burt et al, 1995). These solubilities are 
illustrated in Table 1 . 

Clear liquid fertilizers are well suited for application through 
irrigation systems, especially low volume systems. These 
products can be metered into irrigation systems with a minimum 
of equipment and save time since the nutrients are already in a 
soluble form and ready to use. Some products currently being 
used in low volume systems include urea-ammonitun nitrate 
solutions, phosphoric acid and potassium thiosulfate. 

SPECIALTY LIQUID FERTILIZER PRODUCTS 

Tessenderlo Kerley currently is the largest manufacturer of 
specialty liquid fertilizers in the world. Since the development 
of ammonium polysulfide - ammonium hydroxide and ammonium 
thiosulfate in the 1950's the specialty product line has 
continued to expand through new product development and 
acquations (Clapp, 1998). In addition to being the largest 
manufacturer of ammonium thiosulfate (THIO-SUL) in the world, 
Tessenderlo Kerley also developed and is the largest n~nufacturer 
of potassium thiosulfate (KTS). 

The company purchased the control release triazone nitrogen 
technology (Clapp and Purham, 1991) from the Accadian Corporation 
in 1993. This form of nitrogen (urea-triazone) is used in the 
formulation of several clear liquid products used for foliar and 
fertigation applications. Some of these products are summarized 
including their characteristics in Table 2. 

These products have been evaluated in several field trials for 
application via irrigation waters. Zink (1998) reported a 
significant increase in potato yields when potassium thiosulfate 
(KTS) was added through a center pivot irrigation system in the 
San Luis Valley of Colorado. His evaluation included the 
addition of KTS to the recommended rate of soil applied potassium 
as potassium chloride over a three year period. These results 
are summarized in Table 3 and show that the addition of KTS 
applied through the overhead irrigation water increased potato 
yields by an average of 12% over the three year period . 
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A similar study was initiated in 1997 on cotton in Missouri (G. 
Stevens, unpublished data) with KTS being applied through 
overhead irrigation water. Results from this preliminary study 
are summarized in Table 4. Cotton yields were increased when all 
or part of the potassium was applied through sprinkler irrigation 
as compared to a soil application. 

Three potassium sources were evaluated through drip irrigation 
for apple production in New York (W.C. Stiles, unpublished data, 
1995). Results are summarized in Table 5. 

A drip fertigation trial was conducted in North Carolina (D.C. 
Sanders, unpublished data, 1997) to evaluate nitrogen and 
potassium sources for tomato production. These treatments and 
results are summarized in Table 6. The clear liquid products, 
TRISERT - CB and KTS worked very well in this system and gave a 
higher yield than other products which first had to be 
solubilized. 

SUMMARY 

The application of plant nutrients through irrigation water is a 
standard method to enhance crop production in many commercial 
operations. The use of clear liquid fertilizer sources eliminate 
the problem of dissolving solid material prior to injection into 
irrigation water. For drip irrigation systems, solid materials 
may result in plugged emitters unless completely dissolved. 

New clear liquid products such as KTS (potassium thiosulfate) 
have proven to be an effective and easy to use source of plant 
nutrients for fertigation. 

L 
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Table 1. SOLUBILITY OF FERTILIZER MATERIALS 

Grade 

Nitrogen Fertilizers 

Ammonium Nitrate 34-0-0 

Ammonium Polysulfide 20-0-0 

Ammonium Sulfate 21-0-0 

Ammonium Thiosulfate 12-0-0 

Anhydrous Ammonia 82-0-0 

Aqua Ammonia 20-0-0 

Calcium Nitrate 15.5-0-0 

Urea 46-0-0 

Urea Sulfuric Acid 28-0-0 

Urea Ammonium Nitrate 32-0-0 

Phosphate Fertilizers 

Ammonium Phosphate 8-24-0 

Ammonium polyphosphate 10-34-0 

Ammonium Polyphosphate 11-37-0 

Phosphoric Acid, green 0-52-0 

Phosphoric Acid, white 0-24-0 

Potash Fertilizer 

Potassium Chloride 0-0-60 

Potassium Nitrate J3-0-44 

Potassium Sulfate 0-0-50 

Potassiwn Thiosulfate 0-0-25-175 

Monobasic Potassium 0-52-34 

Solubility 
gm/lOOml 

18.3 

high 

70.6 

v. high 

38.0 

high 

121.2 

100.0 

high 

high 

moderate 

high 

high 

45.7 

45.7 

34.7 

13.3 

12 

v. high 
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Micronutrients 

Borax 

Boric Acid 

Solubor 

Copper Sulfate (acidified) 

Cupric Chloride (acidified) 

Gypsum 

Iron Sulfate (acidified) 

Magnesium SUlfate 

Manganese Sulfate (acidified) 

Ammonium Molybdate 

Zinc Sulfate 

Zinc Chelate 

Manganese Chelate 

Iron Chelate 

Copper Chelate 

Zinc Lignosulfonate 

Manganese Lignosulfonate 

Iron Lignosulfonate 

Copper Lignosulfonate 

Lime Sulfur 

Sulfuric Acid 

11% B 

17.5% B 

20% B 

25% CU 

23% 

20% 

9.67% 

27% 

54% 

36% 

Ca 

Fe 

Mn 

Mo 

Zn 

5%-14% Zn 

5%-12% Mn 

4%-14 Fe 

5%-14% CU 

6% Zn 

5%-14% CU 

6% 

6% 

95% 

Fe 

CU 

2.10 

6.35 

22 

31. 6 

71 

0.241 

15.65 

71 

105.3 

43 

96. 

v. sol. 

v. sol. 

v. sol. 

v. sol . 

v. sol. 

v. sol. 

v. sol. 

v. sol. 

high 

v. high 
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Table 2. TYPICAL PROPERTIES OF TESSENDERLO KERLEY'S LIQUID FERTILIZER PRODUCTS 

Product Grade % of Spec. gms. yms .Othel Salt- T}'pical 
Trade Total Gl-av. Total Plant iny pH 
Nam~ II as @lS'C N Per Nutrient Out 

SRtl Liter Per Liter. 'remp 
@15"C @lS'C 'C 

KT9I> 0-0-25-17S 0 1.460 a 360K20,252S - 9 7.0-8.2 

FORMOL~-PLUSf) 30-0-0 60 1.285 385 0 - 18 9.5 

N-SUP.W 28-0-0 72 1. 287 360 0 - 18 9.5 

N-SL~ -LITE 30-0-0 50 1.261 378 0 - 18 9.5 

THIO-S'.flA) 12-0-0-26S 0 1.327 160 344s - 7 7.2-8.0 

TRISERn) 13-3-4 50 1.179 156 36 P20s,48 K20 - 9.5 

TRISER'fQ.t -CB 26-0-0.5B 33 1. 223 324 6B - 18 8.7 

TRISERT» -KS 15-0-12-8S 60 l. 357 204 168 K20,l08S - 18 10.3 

TRISER'l'" -KSB 26-0-5-3S-0. 3B 33 1. 306 336 65 K20,40S,4B - 18 9.5 

TRISER'I'¢ -NB 26-0-0 33 316 0 - 18 8.7 

TRISER'Nl -VG 9-6-8-0.1 FE- 33 1.224 llO 72 P2OS, 96 K20 - 10 9.9 

0.05ZN-0.05Mn-

0.05CU-0.02B-

0.0005Mo 

TRlSEF.'NI-VGtI 9-6-8 33 1. 224 108 72 P20S, 96K20 - 10 9.7 
'1M 16-0-0-4Fe 0 1. 330 214 53Fe - 17 7.5 NFE 

IM3"1 14-0-0-4Mg 0 1.345 188 54Mg - 8 6 

NZN'" 15-0-0-5Zn 0 1.136 198 66ZN - B 4 

Table 3. PCYrATO RESPONSE TO KTS VIA IRRIGATION WATER 

yield - Tfha 

Treatment 1995 1996 1997 Avg. 

44.6 31. 9 

23.7 49.4 34.9 36.0 

26.7 52.2 42.4 40.4 

+ Fertigation with KTS 

LSD .05 2.4 5.0 4.9 4.1 

J 
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Table 4. COTTON RESPOr·rSE 1'0 K FERTIGATI0N 

Soi 1 ________ ~S"'p"_r,inUeJ~. ___ . _________ ...!£J..EL. ____ _ 

o 0 10GJ 

39 0 1(60 

19.5 19 . 51> J116 

o 19.5b 117(, 

o 19.5" 1112 

a Kel used for soil application. KTS used fo~' application via o··l~t· h·~~ad 

irrigation. 
b One appUcation at first. bloom. 
c Two applicatjons (first bloom and r.wu wt'~eks later). 

Table 5. APPLE RESPONSE 1'0 K SOURCES APPLIED VIA DRIP IRRIG,,'l'lON 

Tj5SU~ 'l,K 

K Source!! June Ju]:L--__ .Auc . Sept. .----_Q~ 

KTS 1.68 1.54 1.27 1.06 .99 

K2S04 1. 59 1.44 1. 24 1. 06 .92 

KC1 1. 54 1.46 1. 26 1. 01 .90 

a Five monthly applications (Haj-Sapt.) at 13 ky/ha K:O 

-------------------_ .. _ .. __ ... _--------------------
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Table 6. TO!-INI'O RESPONSE TO NITRCGEN AND POTASSIUN SOURCES VIA DRIP IRRIGATION 

'fl.-eatment a Yield - T/ ha 

N Source K-Source Total Marketable 

KCI 43.5 33 .8 

KNO) 44.4 31 .6 

KTS 4S.7 33.4 

T-CBb KTS 47.5 38.1 

it N and K20 applied during growing season at 78 and 157 kg/ha, 
respectiv"ly. 

b TRISERT - CB (26-0-0- 5B) 

-------_._._------
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