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Objective: Determine the effect of mineral nutrition on plant appearance, shoot initiation, and elongation of pear.  From these responses we will determine mineral nutrient formulations that result in optimal individual responses and the best overall growth.  Data taken will include shoot length, shoot multiplication, number of nodes per shoot, and a subjective rating of plant appearance (based on industry standards).

Results:

1. We tested five thiamine concentrations with four pear genotypes (Winter 2008).  This test determined that there were significant differences among the genotypes for all the growth parameters evaluated, but the thiamine concentration was not a significant factor for any of them.  This meant that we could use our standard thiamine concentration in the main trial.  

2. The main trial of 5 mineral stock solutions was completed in fall of 2008 (Table 1).  Factors evaluated were shoot multiplication, shoot height, overall quality, shoot tip necrosis, callus, number of nodes, leaf necrosis, leaf size, physiological abnormalities, and chlorophyll content.  Genotypes tested were two very slow growing genotypes (P. dimorphophylla, P. ussuriensis ‘Hang Pa Li’) and 3 moderately growing genotypes (P. communis ‘Winter Nelis’, ‘OH x F 87’ (Daytor) and ‘Horner 51’). Despite these differences, we found some media among the 43 factor combinations tested that resulted in good quality ratings for all five genotypes.  A comparison of these media showed little in common, indicating the complexity of the media component interactions on the final results.  We selected one (#19) to use as a multiplication medium for the poor growing genotypes as an interim measure. The main stock solutions used in MS medium have definite impacts on the growth of diverse pear genotypes.  Both positive and negative influences were seen in this study.  These results indicate that the mesos, minors and ammonium nitrate factors need further evaluation.  Since the mesos factor affected the most responses and the most genotypes, it should be the first to be evaluated.  The next factor would be nitrogen.  Minors would be tested separately at some point for the final optimization step.

3. The mesos component (calcium, magnesium, phosphorous and potassium) had the main impact on most genotypes in the first trial so we selected it for the next detailed trial (Spring 2009).  We tested 10 genotypes to cover representative types of pears: Capital, Hang Pa Li, Horner 51, Luscious, OH x Farmingdale 87, Pineapple, P. dimorphophylla, P. koehnei, Sion Sz Mi, and Winter Nelis.  We included 24 treatments with variations of CaCl2, MgSO4, and KH2PO4 ranging from 0.5 X to 2.5 X the MS concentrations.  We used two boxes of each with five plants per box.  From the observational data on appearance, we noted that the best treatments for most of the 10 genotypes were with increased concentrations of all three chemicals.  Treatments with 2.5X of all three gave high appearance ratings for all 10 genotypes (Treatment 6).  Treatments with 1.5X CaCl2, MgSO4, and 2.5 X KH2PO4 were the best for 9 of 10 genotypes (Treatment 1). Treatments with 2.5 X CaCl2, MgSO4, and 1.5X KH2PO4 were also often good (Treatment 7).  

4. A second Mesos test was done using the Mesos stock solutions at 1, 1.5, 2, and 2.5 X with 16 genotypes (Summer 2009).  These were tested on Bartlett, Capital, Hang Pa Li, Harbin, Horner 51, Hosui, Luscious, NY 10353, OH x F87, P. cordata (Turkey), P. koehnei, P. pyrifolia (HB), Pyrodwarf rootstock, Seuri Li, Sion Sz Mi, Ubileen Gift, and Winter Nelis.  Overall, the appearance data supported the use of 2X mesos.  We then transferred all of these genotypes to MS with 2X mesos and grew them for 6 months.  All had greatly improved appearance compared to regular MS or medium #19 from the earlier experiment.  
Overall this study is producing a medium that seems to work very well for many genotypes.  MS medium was adequate for some genotypes initially, but many genotypes grew very poorly and had physiological problems.  This new medium produces excellent growth and appearance for all 16 genotypes tested from several species and a range of pear cultivars. These experiments produced a large amount of data on specific characteristics of the plants (Table 2) and these data are still being analyzed.  The original experiments (#2 above) indicated that the ratio of nitrogen compounds was important and for some cultivars the minor elements had a large impact.  These factors will be tested in 2010.  

Table 1.  The five factors used to construct the original 5-dimensional design space, their component MS salts, and concentration range expressed as x MS levels.

	Factors
	MS Salts
	Range

	Group 1
	NH4NO3
	0.5 – 1.5X

	Group 2
	KNO3
	0.5 – 1.5X

	Group 3

(Mesos)
	CaCl2.2H2O

KH2PO4
MgSO4
	0.5 – 1.5X

	Group 4

(Micros)
	MnSO4.H2O

ZnSO4.7H2O CuSO4.5H2O

KI

CoCl2.6H2O

H3BO3
Na2MoO4.2H2O
	0.5 – 4X

	Group 5

(Fe)
	FeSO4.7H2O

Na2EDTA
	0.5 – 4X


Table 2:  Characteristics studied in medium trials.  All ratings were given after three transfers on the selected medium, for a total of 9 weeks.  The results were measured on 3 plants in each of 2 boxes (6 plants total).  

· Quality Rating: The overall rating given to each plant was most influenced by the Mesos group (see composition Table 1) for the 3 P. communis genotypes.  ‘Horner 51’ had a positive response to mesos and negative to iron; while ‘Winter Nelis’ was the opposite.   ‘OH x F’ had a negative response to mesos.  The Minor group positively influenced ‘Hang Pa Li’. 

· Shoot Length: Mesos + and Iron – influence on ‘Winter Nelis’; Mesos - and Iron + for ‘OH x F’; Iron - for  ‘Horner 51’; Minors - for ‘Hang Pa Li’; 

· Shoot Number:  ‘Horner 51’ was affected positively by ammonium nitrate and iron; ‘Winter Nelis’ and ‘OH x F’ were negatively affected.  Ammonium nitrate and mesos interacted to positively affect ‘Hang Pa Li’.

· Number of Nodes:  Minors negatively impacted  ‘Winter Nelis’ and  ‘Hang Pa Li’; mesos improved node number in  ‘OH x F’ and iron negatively impacted  ‘Horner 51’.

· Leaf Color/SPAD meter (Chlorophyll content): Mesos influenced all genotypes for leaf color.  In addition ‘Winter Nelis’ also showed influences of ammonium nitrate and iron, and ‘Hang Pa Li’ for ammonium nitrate.

· Leaf Size/Width: Iron negatively influenced size for ‘Hang Pa Li’ and P. dimorphophylla; mesos positively influenced ‘Horner 51’ and ‘OH x F’.   ‘Winter Nelis’ was affected by ammonium, mesos, minors and iron.

· Leaf Spots/Necrosis: Mesos affected four of the pears, positively for ‘Horner 51’ and ‘Hang Pa Li’ and negative for ‘OH x F’ and ‘Winter Nelis’.  P. dimorphophylla was positively affected by ammonium nitrate.

· Hyperhydricity (water soaking): ‘Horner 51’ was negatively influenced by mesos; P. dimorphophylla positively by ammonium nitrate.

· Callus: Most were affected by ammonium nitrate and iron.

· Epinasty (twisted leaves):  ‘Winter Nelis’ and ‘Horner 51’ were affected by mesos.

· Fasciation (flattened stems): P. dimorphophylla was negatively influenced by higher ammonium nitrate 

· Shoot Tip Necrosis: Mesos influenced ‘OH x F’ positively and ‘Winter Nelis’ negatively.

· Hypertrophy (swollen stems): Influenced by iron for ‘Horner 51’ and by ammonium for P. dimorphophylla; 


