Effect of Biofertilisers on Crop Growth

Effect of EM Bokashi and a Biofertiliser on Radish in Glasshouse Conditions

Introduction

Biofertilisers are considered by some to promote the growth of crop plants by a range of possible modes of action including increasing chlorophyll content, increasing the production of fine feeder roots, improving nutrient uptake efficiency and improving plant health and resistance to pests and diseases.

A biofertiliser product, PastureAid, and a fermented organic matter product EM Bokashi (made by fermenting organic material with the microbial inoculant Effective Microorganism EM) were tested for effect on radish growing in greenhouse.  The aim was to determine if there was a measurable effect on plant growth and chlorophyll content.

Materials and methods

Radish seed was sown on the 27/10/01 in cell transplant trays of (60 cells of 45mL each).  The potting media was 60L peat, 40L pumice, Osmocote Mini (18-2.6-10) 100g, dolomite 400g, hydrafloII 100g was put in the 20 trays.

Five trays were used as replicates for each of the four treatments:

Standard potting media – No PastureAid

EM Bokashi potting media – No PastureAid

Standard potting media – PastureAid applied

EM Bokashi potting media – PastureAid applied

The EM Bokashi was made of a combination of pine sawdust and wheat bran (1:1) together with 0.3% EM and 0.3% molasses at a moisture content of 20% by Kiwitaiki Flora.  PastureAid is a commercially available biofertiliser produced by Jenkins Biolabs Ltd.  

For the EM Bokashi treatments, the standard potting media was amended with 5% EM Bokashi.  PastureAid was applied after sowing.  The PastureAid Plus treatment was an equivalent of 100L/ha watered in from watering can (5% solution applying 10mL PastureAid per tray, estimated to give 5 mL effective application).  Control trays were watered and all 20 trays placed randomly on a greenhouse tray.

After three weeks, the chlorophyll level of the biggest leaf and cotyledon leaves were measured using a Spadmeter.  The same measurements were repeated three weeks later.

On the 10/11/01 the 30 radishes/tray were harvested, the roots separated from the bulbs and shoots and fresh and dry weights assessed.  The remaining half of the seedlings were harvested on 12/12/01.

The data was analysed using analysis of variances (ANOVA) and Fischer’s pairwise comparisons test.

Results

Fresh and dry weights are presented in Tables 1 to 5 for shoots, bulbs and roots.  Dry weights for roots were not reliable due to potting media contamination of the roots, which became too significant in comparison to dry root weights.  

Table 4.9.1.i Radish Shoots Fresh Weight

	Treatment
	3 Weeks (g dry weight)
	6 Weeks (g dry weight)

	Control
	0.815b
	1.540b

	PastureAid
	0.746b
	1.470b

	EM Bokashi
	1.694a***
	3.489a***

	EM Bokashi + PastureAid
	1.582a***
	3.056a***


***: Highly statistically significant compared to control, p(0.01

**: Statistically significant compared to control, p(0.05

*: Weakly statistically significant compared to control, p<0.1

Column values sharing the same letters are not significantly different at P = 0.05 according to Pearson’s test.

Shoot fresh weights were more than doubled by the inclusion of EM Bokashi in the potting media at 3 weeks and 6 weeks (p<0.001).  The PastureAid treated plants tended to have smaller shoots (weakly statistically significant p=0.094 and p=0.101 for weeks 3 and 6 respectively).

Table 4.9.1.ii. Radish Root Fresh Weight

	Treatment
	3 Weeks (g fresh weight)
	6 Weeks (g fresh weight)

	Control
	0.463a
	0.178a

	PastureAid
	0.761a
	0.292a

	EM Bokashi
	0.464a
	0.130a

	EM Bokashi + PastureAid
	0.531a
	0.325a


Root fresh weights were increased by PastureAid application (p=0.138 and p=0.018 for 3 and 6 weeks respectively).  EM Bokashi had no statistically significant effect on root fresh weight (p=0.338 and p=0.900 respectively).

Table 4.9.1.iii. Radish Bulb Fresh Weight

	Treatment
	3 Weeks (g fresh weight)
	6 Weeks (g fresh weight)

	Control
	0.566a
	0.539b

	PastureAid
	0.603a
	0.598b

	EM Bokashi
	0.855a
	1.080a***

	EM Bokashi + PastureAid
	1.029a*
	1.366a***


Bulb fresh weight (equivalent to actual harvest) was increased by EM Bokashi (p=0.007 and p<0.001 for 3 and 6 weeks respectively) and by PastureAid (weakly statistically significant p<0.188 and p<0.080 onetailed for 3 and 6 weeks respectively).

The one off application of PastureAid increased overall radish harvest weights by 13.4% after 3 weeks and 18.7% after 6 weeks.  The incorporation of EM Bokashi into the potting media increased overall radish harvest weights by 60.9% after 3 weeks and 18.7% after 6 weeks.

Table 4.9.1.iv. Radish Shoots Dry Weight

	Treatment
	3 Weeks (g dry weight)
	6 Weeks (g dry weight)

	Control
	0.180b
	0.190b

	PastureAid
	0.191b
	0.187b

	EM Bokashi
	0.244a***
	0.334a***

	EM Bokashi + PastureAid
	0.258a***
	0.297a***


With shoot dry weights, there was still a highly statistically significant difference due to EM Bokashi with the foliage of EM Bokashi treated plants having had a lower ratio of dry weight to fresh weight (p<0.001).  On the other hand the dry weight ration of PastureAid treated plants was significantly increased (p=0.023) in the 3 week reading (sufficient for the dry weights to be generally higher for the PastureAid treatments, not statistically significant p=0.905).  By the 6 week reading, the dry weight ratio was not significantly affected by PastureAid and shoot dry weights were generally lower for the PastureAid treatment (weakly statistically significant, p=0.083).

Table 4.9.1.v. Radish Bulbs Dry Weight

	Treatment
	3 Weeks (g dry weight)
	6 Weeks (g dry weight)

	Control
	0.082a
	0.093c

	PastureAid
	0.066a
	0.107bc

	EM Bokashi
	0.070a
	0.152ab***

	EM Bokashi + PastureAid
	0.080a
	0.176a***


Results for dry weights were similar to those for fresh weights.  There was no statistically significant effect of EM Bokashi or PastureAid on dry weight ratio at 3 weeks.  At 6 weeks, EM Bokashi treated plants tended to have lower dry matter contents (statistically significant, p=0.041) and PastureAid treated plants tended to have higher dry matter content (not statistically significant, p=0.309).

The dry weight bulb increase due to PastureAid was more statistically significant than for fresh weights with the onetailed comparison being p=0.053 (weakly statistically significant).

Table 4.9.1.vi. Radish Leaf Chlorophyll Level (Spadmeter measurement)

	Treatment
	3 Weeks

(Largest Leaf)
	3 Weeks

(Cotyledon Leaf)
	6 Weeks

(Largest Leaf)

	Control
	30.6b
	13.1c
	27.6a

	PastureAid
	32.0ab
	18.1b
	27.0a

	EM Bokashi
	33.3ab
	23.7a
	29.1a

	EM Bokashi + PastureAid
	34.8a
	23.7a
	29.8a


Both EM Bokashi and PastureAid treatments at 3 weeks increased the cotyledon leaf chlorophyll content (EM Bokashi p<0.001 and PastureAid p=0.027).  There was also a statistically significant interaction (p<0.029) in that no significant chlorophyll response to PastureAid was observed in the EM Bokashi amended treatments.

At 3 weeks, the largest leaf chlorophyll content was also higher for EM Bokashi (p=0.005) and for PastureAid (weakly statistically significant, p<0.059 if treated as one-tailed test).  After 6 weeks the largest leaf chlorophyll difference due to EM Bokashi was weakly statistically significant (if treated as one-tailed, p<0.078) but there was no apparent effect of PastureAid (p=0.987) and no interaction between the two treatments (p=0.676).

Discussion

Both EM Bokashi in the potting media and PastureAid sprayed onto the potting mix after sowing showed measurable differences in radish growth in glasshouse conditions.  The differences were often highly significant for the EM Bokashi treatment, the Bokashi probably having contributed significant amounts of nutrients to the potting mix as well as any possible microbial inoculant effect.  Both treatments appeared to have some positive effect on harvest yield of the radish (bulb weight).

Leaf chlorophyll content appeared to be useful in demonstrating a difference between treated and untreated plants in a non-destructive way but the variation in response and perhaps temporary nature of the effect may make it difficult to rely on this in practice as a means of determining the effectiveness of a treatment.  For the meantime, fresh and/or dry weights should be taken.  Fresh weights are more relevant to actual harvest and any commercial difference in harvest yield or speed of harvest.  The increase in chlorophyll content in treated plants may show a mode of action for the treatments.  

The results for PastureAid application showed there should be caution in predicting harvest result for root crops by assessing shoot growth.  In the case of radishes, PastureAid increased harvest yield but tended to have smaller shoot mass.

Both treatments were inexpensive (calculated at less than 0.05 cents per seedling in purchase cost) and the use of both gave best results.  It should be noted that PastureAid is not yet approved for use in organic certified properties and EM Bokashi use may depend on sources of organic matter although the EM itself is approved for use by Bio-Gro certification.  Osmocote is not an organically allowable fertiliser.

The significance of these effects in the field requires assessment.  It is likely that it is easier to achieve higher yield differences with biofertilisers in controlled glasshouse conditions.

