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BACKGROUND

Wheat production in South Africa is an important source of food for the country as well as for international trade. It is therefore essential to find ways of improving production and quality. GroStim is a foliar fertilizing product with a kelp base developed for use on agricultural crops. Cal-Up is a product that boosts potassium and calcium levels as well as delivers a strong dosage of essential micro-elements. Great results have been obtained using these products on wheat and maize crops. Even with the great results obtained farmers still expressed a need to see trials done at a research facility which specializes in wheat research. 
AIM

To determine the effectivity of foliar fertilizers GroStim and Cal-Up on wheat. 
A secondary aim was to measure the effect of seed treatment with foliar fertilizers on plants compared to un- treated seed with foliar applications on plants. 
MATERIALS & METHODS

The trial commenced with the planting of the wheat on June 2nd 2016. Plantings were done on 45 plots of the same size. The following planting plot parameters were used: 
Plot size: 5.25 m x 1.25 m = 6.5625 m2

The plots were divided into 3 repetitions of 15 each with each group of 15 subdivided into:

3 plots for seed cultivar SST015 (control + trial A + trial B)
3 plots for seed cultivar SST056 (control + trial A + trial B)

3 plots for seed cultivar SST127 (control + trial A + trial B)

3 plots for seed cultivar SST087 (control + trial A + trial B)
3 plots for seed cultivar SST088 (control + trial A + trial B)

For a graphic representation of the plot set-up see diagram 1 (addendum 1)
The seed of the A trial were treated with (per 100kg) 150 g Penergetic P Bentonite, 100 ml HP Actief and 50 ml ProCare D3000. The treatments were conducted 7 days prior to planting and seed packets were closed after treatment to prevent contamination. The treatments were conducted on the same day.  The B trial received no seed treatment.
Both A and B trials were sprayed with the same products. The products tested were GroStim and Cal-Up. GroStim (2L / Ha = 13.2 ml / plot) spraying was conducted using a handspray with a watervolume equal to 200L of water per hectare. The GroStim was sprayed at 4 leaf stage. Cal-Up (1L / Ha = 6.6 ml / plot) spraying was conducted at 8 leaf stage using a handspray with watervolume equal to 200L of water per hectare. 
All regular fertilizer applications were done as are usually done by the trial farm. The products applied as foliar fertilizers were “add-ons” and were sprayed in addition to the regular fertilizer program (as conducted on the control groups). 

Upon harvesting, each plot was harvested by hand and the yield was sealed in plastic bags. The bags were tagged (a card inserted inside) inside and outside (tag attached to bag). The double tagging method is to ensure that the correct sample is checked, tested and recorded. 

The harvested wheat were taken to the Napier Silo and was tested by Mr Johan van Dewenter – the Napier Silo Depot Manager. 

Tests were conducted to determine the following:

a) Hectoliter Mass (HLM), which is defined by the Agriculture Research Council as: “Test weight, also known as hectolitre mass, is a measure of the volume of grain per unit. It is usually expressed as kilograms per hectoliter and is a good indication of grain-soundness. Millers usually use test weight as an indication of expected flour yield. To perform this analysis, 1kg clean seed is required. “
b) Total Yield (in kg converted to tons/ha)
c) Protein content

RESULTS

Since the plot size is calculated 5.25 m x 1.25 m = 6.5625m2. Therefore, the total yield in tons/ha is calculated using the following equation:
Plot yield (kg) x 1.5238 = tons/ha

The raw data as received (indicating yield in kg) from the Napier Silo is shown in addendum 2.

The calculated yields in tons / ha are indicated in Table 1.

	
	Control
	Trial A
	Trial B

	(Plot #s next to yields)
	6.248  (#3)
	6.309 (#2)
	6.964 (#5)

	
	5.699  (#8)
	6.385 (#9)
	5.867 (#6)

	REPETITION 1:
	4.846  (#13)
	6.248 (#12)
	6.385 (#15)

	
	5.669  (#18)
	5.775 (#19)
	6.293 (#16)

	
	6.202  (#23)
	6.552 (#22)
	4.952 (#25)

	AVERAGE:
	5.733
	6.254
	6.092

	
	
	
	

	
	5.851 (#28)
	6.248 (#29)
	7.009 (#26)

	
	5.562 (#33)
	6.034 (#32)
	6.141 (#35)

	REPETITION 2:
	5.806 (#38)
	6.049 (#39)
	5.272 (#36)

	
	5.394 (#43)
	5.486 (#42)
	5.394 (#45)

	
	5.059 (#48)
	6.049 (#49)
	5.105 (#46)

	AVERAGE:
	5.534
	5.973
	5.784

	
	
	
	

	
	
	
	

	
	Control
	Trial A
	Trial B

	(Plot #s next to yields)
	5.272 (#53)
	7.375 (#52)
	5.670 (#55)

	
	5.120 (#58)
	5.516 (#59)
	5.029 (#56)

	REPETITION 3:
	4.282 (#63)
	5.364 (#62)
	4.800 (#65)

	
	5.057 (#68)
	5.775 (#69)
	5.013 (#66)

	
	5.425 (#73)
	5.851 (#72)
	5.638 (#75)

	AVERAGE:
	5.031
	5.976
	5.230

	
	
	
	

	TOTAL AVERAGE:
	5.433 t/ha
	6.068 t/ha
	5.702 t/ha


Table 1. Calculated yields per plot in comparison of Control to Trial A to Trial B.
Using the data collected in Table 1 we can construct a graphical representation of the yields indicating the differences in yield between the Control, Trial A and Trial B.

A consistent higher yield is evident from from Trial A and B in all repetitions. The total average of the repetitions are also indicated on the graph.
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Graph 1. Comparison of trial yields to control yield in tons / ha.

Another comparison of yield is needed if we are to look at the effect that seed cultivars will have on yields. For this Table 2 was constructed to show the different cultivars and the differences in yields obtained for the control and trials.

	
	SST15
	SST56
	SST127
	SST87
	SST88

	
	
	
	
	
	

	Control
	5.790
	5.460
	4.978
	5.373
	5.562

	Trial A
	6.644
	5.978
	5.887
	5.679
	6.151

	Trial B
	6.548
	5.679
	5.486
	5.567
	5.232


Table 2: Comparison of yield among different seed cultivars.

The protein was tested and in Table 3 we find a comparison of the protein differences in the different seed cultivars. A final table (Table 4) shows the overall protein differences between the control wheat and the trial wheat.

	
	SST15
	SST56
	SST127
	SST87
	SST88

	
	
	
	
	
	

	Control
	10.2
	10.7
	10.9
	9.9
	10.6

	Trial A
	10.5
	10.6
	10.6
	9.9
	10.3

	Trial B
	10.6
	10.5
	10.8
	10.1
	10.5


Table 3: Protein comparison among tested wheat seed cultivars.

	CONTROL
	TRIAL A
	TRIAL B

	10.5
	10.4
	10.5


Table 4: Protein content comparison – Control, Trial A and Trial B.

Another important test is the Hectoliter mass (HLM) which provides an indication of the potential flour extraction of a grain sample. This is also a test used in grading.
The hectoliter mass for different seed cultivars of the trials are compared with those of the control in Table 5 and again a comparison is done with the total HLM tested in the trials as compared to that of the control.

	
	SST15
	SST56
	SST127
	SST87
	SST88

	
	
	
	
	
	

	Control
	81.0
	80.6
	80.7
	79.4
	80.5

	Trial A
	81.4
	81
	80.9
	80.3
	81.6

	Trial B
	81.5
	80.1
	81.1
	81.1
	82.0


Table 5: Hectoliter mass (HLM) comparison in different seed cultivars treated with GroStim and Cal-UP.
	CONTROL
	TRIAL A
	TRIAL B

	80.4
	81.0
	81.2


Table 6: Comparison of total HLM of the control to that of the trials.
DISCUSSION

After determining wheat yield differences it is evident that the use of the seed treatment has a considerable influence on yield obtained. Trial A (Seed treatment / GroStim / Cal-UP) delivered the best yield of 6.068 tons / ha on average. In comparison, Trial B (without seed treatment / GroStim / Cal-Up) also gave a considerable increase in yield over the control with 5.702 tons / ha to 5.433 tons / ha. 
Trial A yielded 635 kg / ha more than the control and Trial B yielded 269 kg / ha more than the control. 

Looking at the yield differences among the different seed cultivars, it can be observed that improved yield was obtained in all of the cultivars. Thus we can deduct that the use of different cultivars should not influence yield negatively. 

Protein was tested on all cultivars and the overall protein values were low on all cultivars, the trials and the control. The highest protein was measured in SST56 with an average reading of 10.6.The lowest protein was measured in SST87 with an average of 10.0. The average differences in protein values among the trials and the control were not significant. Protein content was measured  at 10.5 (control), 10.4 (Trial A), 10.5 (Trial B). 
When looking at the hectoliter mass (Table 6), it can be noted that the trials gave a slightly higher result than that of the control. This means that the wheat obtained from the trials has the potential to deliver more flour than that of the control. 
CONCLUSIONS
When looking at the results obtained we can conclude that there is a definite positive effect on yield and quality with the use of GroStim and Cal-Up on wheat (Primary objective as set out in AIM). In both the trials and in all the repetitions, there was an average increase of up to 635 kg / ha in yield, which constitutes to about 12 % increase in yield. 
The secondary objective to determine the effect of seed treatment also proved to have a positive result. The use of the seed treatment provided best results, but without the treatment there was also an increase in yield of about 5%. 
The best results (12% increase) were obtained using the seed treatment as well as the foliar fertilizers (Trial A). A 5% increase in yield and quality was also measured with just the use of the foliar fertilizers (Trial B). The weakest result was obtained with the (control) which did not receive either the seed treatment or foliar fertilization.
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