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EarthRenew OMF: Nutrient Replacement Potential and Soil Moisture 
Holding Capacity for Utah-5270 Celery Production under Drip Irrigation

Celery is a high value, cool-season, shallow rooted vegetable.  It is a heavy feeder and poor 
forager of nutrients and believed to be the most demanding for nutrients of the cool season 
vegetables.  Celery performs best in heavier fertile soils with good drainage and high water-
holding capacity.  Traditionally, celery is grown in heavier soils with good drainage and high 
water holding capacity.  However, it is possible to grow celery in lighter soils with good water 
management.  Appropriate nutrient levels and sufficient moisture should be maintained for 
successful celery production.  

This study was designed to determine the effectiveness of EarthRenew OMF as an amendment 
for improving soil properties, moisture holding capacity and the nutrient replacement potential 
for Utah-5270 celery grown under drip irrigation.  Treatments included four levels of OMF (0,
2.0, 4.0, 6.0 t/ha) and three levels of fertilizer (Full rate, i.e. 300 kg N/ha, 300kg P2O5/ha; 75% 
of full rate, and 50% of full rate).  Potassium at 100 kg K2O/ha was applied to the entire test.  
Celery transplants were established at 60 cm between-row spacing and 15 cm within-row 
spacing.  The crop was raised under drip irrigation.  

Soil nutrient content was estimated at land preparation, immediately after planting (i.e. after 
applying OMF and mineral fertilizer) and prior to harvest for the OMF and fertilizer combinations. 
Leaf Area Index and Leaf Chlorophyll Index were recorded at 60, 74, 90, and 99 days from 
planting.  Soil moisture tension at 30 cm depth was recorded weekly using WaterMark Sensors.

The crop was harvested in the fall at maturity.  The heads were trimmed and cleaned according 
to Ontario Ministry of Agriculture Food and Rural Affairs standards.  Marketable yield described 
in this study includes Canada Grade 1 celery that consisted of minimum stalk length of 12 
inches (30.5 cm), average minimum midrib length of 7 inches (17.8 cm), and  a minimum 
diameter of 2 1/2 inches (6.4 cm to 3 inches (7.6 cm). 

Soil Organic Matter:
The soil organic matter percentage prior to planting during spring and before harvest for the 
various OMF is summarized in Table 82.  The pre-plant and pre-harvest soil organic matter 
content without the addition of OMF was 2.7%.  Application of OMF at 2.0, 4.0, or 6.0 t/ha of 
OMF had no appreciable effect on soil organic matter content either at planting or at harvest.  
There was no change in organic matter content for the various OMF treatments between spring 
and fall.

Soil NO3-Nitrogen:
Application of higher rates of OMF improved soil NO3-N levels at planting (Figure 9-A).  The 
spring NO3-N levels generally increased with increase in OMF.  The improved soil NO3-N status 
with higher rates of OMF was observed under the various fertilizer application rates (Figure 9-
A).  The corresponding increase in spring soil NO3-N levels from 0 t/ha OMF to 6 t/ha OMF 
were 62 to 97 lb N/ac, 42 to 88 lb N/ac, and 80 to 108 lb N/ac for the 50%, 75% and 100% 
fertilizer applications rates respectively. 
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Fall soil analysis of the plots that received 50% and 75% inorganic fertilizer indicated that 
approximately 30% - 33% of soil NO3-N remained relative to the spring soil NO3-N levels.  
However, only 16% of the soil NO3-N remained in the plots that received 100% fertilizer.

Soil Phosphorus:
The spring and fall soil phosphorus levels were generally higher with addition of OMF (Figure 9-
B).  However, the effect of OMF on spring soil-P was variable for the different fertilizer 
treatments.  It is not clear as to why the spring soil-P levels were higher for the no OMF 
treatment compared to the OMF amended crop.  

There was a considerable amount of residual P in the soil at harvest (Figure 9-B).  Fall soil 
analysis of the plots that received 50% and 75% inorganic fertilizer indicated that approximately 
90% - 91% of soil-P remained relative to the spring soil-P levels.  However, only 53% of the soil-
P remained in the plots that received 100% fertilizer.

Soil Potassium:
The rate response of OMF on soil potassium levels was variable (Figure 9-C).  Application of 
OMF did not appear to have any effect on soil potassium levels in the spring with minimal 
change in the fall.  

Soil Moisture:
The growing season of this celery crop received 128 mm of rainfall and 16 supplemental drip 
irrigations.  Figure 10 illustrates the growing-season soil moisture tension for the three rates of 
applied OMF and untreated soil.  During the early crop growth stage the soil moisture ranged 
between 0 and 10 cbars that indicates that the soil was saturated.  With the progression of the 
growing season the soil moisture tension increased, but it is within the allowable limits between 
20 and 40 cbars, and had no adverse effects to the crop. The 2.0 t/ha OMF treated soil 
consistently recorded lower soil moisture tension than the 4.0 t/ha OMF, 6.0 t/ha OMF or the 
untreated control throughout the growing season (Figure 10).

It can be inferred that under optimum irrigation and favourable soil moisture conditions, there 
was little benefit to amending soil with OMF with respect to soil moisture holding capacity.  It is 
not clear as to why the soil moisture tension was lower for the 2 t/ha treatment than the 4 t/ha or 
6 t/ha OMF and the un-amended treatments.

Table 82.  Average organic matter percent in the soil at 0-30 cm depth in the EarthRenew OMF 
amended celery field soil during spring and fall.

EarthRenew OMF treatment
Organic matter percent (%)

Spring Fall

0 2.7 2.7

2.0 t/ha 2.6 2.6

4.0 t/ha 2.8 2.8

6.0 t/ha 2.7 2.6
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Leaf Area Index (LAI):
The average LAI were 2.4, 3.5, 3.6, and 5.1 on 60, 74, 90, and 99 days after planting 
respectively (Table 83).  This indicates that that there was significant growth spurt after three 
months from planting.  

No significant responses were observed for LAI to OMF or fertilizer application during different 
crop growth stages (Table 83).

Chlorophyll Index:
The Chlorophyll indices in response to OMF and fertilizer effects at 60, 74, 90 and 99 days from 
planting are summarized in Table 84.  The average Chlorophyll indices were 278, 283, 256, and 
329 at 60, 74, 90, and 99 days after planting respectively.  There was a sharp increase in 
Chlorophyll index after three months from planting.

No significant responses to OMF or fertilizer were observed for chlorophyll index during different 
crop growth stages (Table 84).  
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(A) Nitrogen

(B) Phosphorus

(C) Potassium

Figure 9.  Effects of EarthRenew OMF and fertilizer application on spring and fall
soil nitrate-nitrogen (A), phosphorus (B), and potassium (C) levels with 
Utah-5270 celery under drip irrigation.
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Figure 10.  Growing-season soil moisture tension as influenced by different rates of 
EarthRenew OMF in the Utah-5270 celery grown under drip irrigation.

Table 83.  Effects of EarthRenew OMF and fertilizer application on Leaf Area Index at different 
crop growth stages for Utah-5270 celery grown under drip irrigation.

Treatment
Leaf Area Index

60 DAP 74 DAP 90 DAP 99 DAP

OMF rate:

          0 t/ha 2.4 3.4 3.9 5.2

           2 t/ha 2.0 3.2 3.5 5.0

           4 t/ha 2.3 3.6 3.5 5.2

           6 t/ha 2.7 3.6 3.5 5.0

Fertilizer application:

           50% NPK 2.5 3.6 3.7 5.1

           75% NPK 2.2 3.2 3.5 5.1

           100% NPK 2.4 3.6 3.6 5.1

ANOVA

Source:

EarthRenew
Fertilizer
OMF x Fertilizer

ns
ns
ns

ns
ns
ns

ns
ns
ns

ns
ns
ns

ns indicate non-significant treatment effects.
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Table 84.  Effects of EarthRenew OMF and fertilizer application on Chlorophyll Index at different 
crop growth stages for Utah-5270 celery grown under drip irrigation.

Treatment
Leaf Area Index

60 DAP 74 DAP 90 DAP 99 DAP

OMF rate:

0 t/ha 307 299 247 345

2 t/ha 280 304 268 310

4 t/ha 246 272 249 313

6 t/ha 280 257 261 346

Fertilizer application:

50% NPK 260 280 242 328

75% NPK 276 276 253 329

100% NPK 298 292 274 329

ANOVA

Source:

EarthRenew
Fertilizer
OMF x Fertilizer

ns
ns
ns

ns
ns
ns

ns
ns
ns

ns
ns
ns

ns indicate non-significant treatment effects.

Yield and Average Head Weight:
The effects of OMF and fertilizer rates on marketable yield and average weight of marketable 
celery heads are summarized in Table 85.  The marketable yield of Utah-5270 celery was 41 
t/ha with average heads weighing approximately 704 g.  No significant responses to OMF or 
fertilizer were observed for marketable yield or average head weight (Table 85).  

The lowest marketable celery yield (33.3 t/ha) was observed with the lowest fertilizer regime of 
50% fertilizer in un-amended soil.  At the lowest fertilizer rate, OMF amendment tended to 
produce higher marketable celery yields (Figure 11).  For example, applying 2.0 t/ha OMF with 
50% fertilizer produced 35% higher yield relative to un-amended soil.  This indicates that with 
2.0 t/ha OMF, the fertilizer rate can be cut back by 50%.  At higher fertilizer levels (i.e. 75% and 
100%) OMF amendement had no effect on celery yield.
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Figure 11. Interactive effects of EarthRenew OMF and fertilizer rates on marketable
yield of Utah-5270 celery grown under drip irrigation.

Table 85.  Effects of EarthRenew OMF and fertilizer application on yield and average head weight 
of marketable Utah-5270 celery grown under drip irrigation.

Treatment Marketable yield (t/ha)
Average of marketable head 

(g/head)
OMF rate:

0 t/ha 38.5 718

2 t/ha 43.1 740

4 t/ha 39.5 646

6 t/ha 41.7 710

Fertilizer application:

50% NPK 38.8 695

75% NPK 42.2 724

100% NPK 40.9 693

ANOVA

Source:

EarthRenew
Fertilizer
OMF x Fertilizer

ns
ns
ns

ns
ns
ns

ns indicate non-significant treatment effects.
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