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	Bais et al. 2002; Plant Physiology. (RELATED TO COMPOUND 1 AND 2)
What is reported: The Plant Physiology 2002 paper showed that the crude root secretion component of Centaurea maculosa (Now C. stoebe) contains a phytotoxic principle that impedes the growth and development in the recipient plant species. The Plant Physiology 2002 paper comprised of two figures showing the phytotoxic activity in terms of growth retardation of recipient plant species in the crude secretions of C. stoebe (Figure 1A/B) and germination inhibition by the isolated fractions of C. stoebe secretions. The Figure 2 shows the phototoxic activity of the isolated chemical, catechin on model plant system Arabidopsis thaliana and its antimicrobial activity. Vivanco notified me that he will be retracting Plant Physiology 2002 paper on the basis of its non-reproducible and erroneous data. A quick peak in the literature suggests that the work reported in Plant Physiology 2002 paper is replicated at least 14 times by independent researchers. On the contrary, it was questioned in 2004 that the (+)-isomer of catechin doesn’t inhibit the growth of Arabidopsis thaliana, on several repetition of that result we found that (+)-isomer contains weak phytotoxic activity compared to the (-)-isomer. This result was published as a correction note for the Plant Physiology 2002 paper. We also implicated in this correction note that the MIC of catechin would vary in between different species. Regarding the concentration of catechin recovered from root secretions, there are conflicting reports of how much C. maculosa plants secrete it out. In Plant Physiology (2002) paper, we used bulk of plants (n=~50) growing together in Erlenmeyer flasks, the quantity of catechin reported in Plant Physiology paper (180 µg ml for ~50 plants; converting it approximately to 3 µg ml for each plant). The concentrations of Catechin produced in vitro in a clean culture are reported at least 4 folds in various other papers (See Weir et al. 2003 & 2006). Regarding catechin concentration in soil, Plant Physiology 2002 paper reported 288 µg g soil, subsequently, Bais et al. Science 2003 paper reported around ~600 µg g soil. Other papers reported below have reported similar and higher concentrations of catechin in soil compared to 2002 and 2003 reports. Most importantly, no one has even attempted to test the phytotoxicity of crude secretions or elicitation using fungal elicitors of C. maculosa and antimicrobial activity of catechin as reported in 2002 paper. 
Vivanco et al. 2004 (RELATED TO COMPOUND 3)
Reports: Isolation and characterization of 8-HQ and its phytotoxic activity against native plants. 
Stermitz et al. 2003 (Phytochemistry) (RELATED TO COMPOUND 4)
Reports: Isolation and characterization of 7,8 Benzoflavone (here after 78BF) and its phytotoxic activity on in vitro grown plants. 


	Other Mss that supports the original claim: 
1. Weir, T.L., (2003) Journal of Chemical Ecology 29: 2397-2412.  (Reports: Experiments showed 5-6 fold higher catechin secretion from the individual plants compared to the Plant Physiology 2002 paper; showed similar phytotoxicity as shown in the Plant Physiology paper)
2. Veluri, R., (2004) Journal of Agricultural and Food Chemistry 52:1077-1082. (Reports: Similar phytotoxicity as shown in the Plant Physiology 2002 paper). 
3. Perry, L.G.,. (2005) Journal of Ecology 93:1126-1135. Reports: Similar phytotoxicity and soil recovery as shown in the Plant Physiology 2002 paper; as a matter of fact this paper shows 4-5 fold high recovery). 
4. Thelen, G.C., (2005) Ecology Letters 8: 209-217. Reports: Similar phytotoxicity as shown in the Plant Physiology 2002 paper also shows soil toxicity and recovery).
5. Weir, T.L., (2006) Planta 223: 785-795. Reports: Similar phytotoxicity and recovery as shown in the Plant Physiology 2002 paper).  

6. Weir, T.L., (2006) In Natural Products for Pest Management (Rimando, A. M. and S.O. Duke, eds.). Symposium Series No. 927. Washington, D.C.: American Chemical Society, pp 99-112. Reports: Similar phytotoxicity as shown in the Plant Physiology 2002 paper).  
7. Perry, L.G.,. (2006) In Communication in Plants (F. Baluska, S. Manuska, and D. Volkmann, eds.) Berlin, Heidelberg: Springer-Verlag, pp. 403-420. Reports: Similar phytotoxicity as shown in the Plant Physiology 2002 paper).
8. Perry, L.C., (2007) J Chem Ecol 33: 2337-2344. Reports: Similar recovery as shown in the Plant Physiology 2002 paper).
9. Prithiviraj, B., (2007) New Phytologist 173: 852-860. Reports: Similar phytotoxicity as shown in the Plant Physiology 2002 paper).
10. Simoes, K., (2008) J Chem Ecol 34:681-687. Reports: Similar phytotoxicity as shown in the Plant Physiology 2002 paper).
11. Broeckling, C.D., and Vivanco, J.M. (2008) Soil Biology and Biochemistry 40: 1189-1196. Reports: Similar recovery as shown in the Plant Physiology 2002 paper).
12. He et al. (2009). Oecologia. 2009 Feb 14. Reports: Similar phytotoxicity and recovery  as shown in the Plant Physiology 2002 paper).
13. Inderjit et al. (2009) PLoS ONE. 2008 Jul 2;3(7):e2536. Reports: Similar phytotoxicity and low recovery as shown in the Plant Physiology 2002 paper).
14. Pollock et al. (2009) J. Ecology (In Press). Reports: Similar phytotoxicity as shown in the Plant Physiology 2002 paper).
15. Rudrappa et al. 2007 JCE. Reports: Similar phytotoxicity as shown in the Plant Physiology 2002 paper).
16. Kaushik et al. 2010 Plant Sig. Behav. . Reports: Similar phytotoxicity as shown in the Plant Physiology 2002 paper).
17.  Buta JG, Lusby WR (1986) Phytochemistry 25: 93–95. Reports: Similar phytotoxicity as shown in the Plant Physiology 2002 paper). 

18. Iqbal Z, Hiradate S, Noda A, Isojima S, Fujii Y (2003) Weed Sci 51: 657–662. . Reports: Similar phytotoxicity as shown in the Plant Physiology 2002 paper).
19. 23.  Tharayil N, Triebwasser DJ. J Chem Ecol. 2010. Reports: Similar secretion as shown in the Plant Physiology 2002 paper).
Other Mss that supports the original claim: 

Tharayil et al.  New Phytol. 2009 Jan;181(2):424-34. Reports: Similar seretion as reported in Vivanco et al. 2004. 
Other Mss that supports the original claim: 

Alford, E.R. et al. 2007. Soil Biology and Biochemistry 39: 1812-1815. Reports: Similar secretion as reported in Stermitz et al. 2003. 
 
	1. Blair et al J Chem Ecol. 2006 Oct; 32(10):2327-31. Reports: Blair et al. 2006. Showed that C. maculosa plants secrete catechin at the rate of 5 µg/ml (compared to 3 µg/ml from Plant Physiology 2002 paper), they also reported weak phytotoxicity activity of catechin. Blair et al. showed that the recovery of catechin from soil is very low and also recovered very low amount of catechin from soil.
2. Duke et al. J Chem Ecol. 2009 Feb;35(2):141-53. Reports: Weak catechin toxicity both in media under lab conditions and in soil. 
. 
Vivanco lab claims that they couldn’t  reproduce the secretion of 8-HQ in their repeated efforts. Another lab associated with Hufbauer at al. (Norton), showed that increased herbivory in plant 2 doesn’t show any secretion of 8HQ in plant 2. It is here to add that Vivanco et al. 2004 showed no herbivory or stress experiments related to the 8HQ secretion. 
Vivanco lab claims that they couldn’t  reproduce the secretion of 7,8-BF in their repeated efforts. Contrastingly, one of the graduate student from Vivanco lab in 2007 (after subject 1 departure from Subject 2 lab) showed presence of 7,8 BF in plant 3. 

	The main reasons for not getting the phytotoxicity assays right in Blair et al. is not exactly repeating the protocol from Original report. Blair et al used a filter paper assay compared to the liquid assays shown in Plant Physiology 2002 paper. The media used in Blair et al was also different from the original report. The plants used  against catechin in the Blair et al. was not used in the original Plant Physiology 2002 paper. The low recovery of catechin from soil could be attributed to the different soil characteristics; it is now known that soil type and time of sampling are critical issues to recover catechin from soil (see Inderjit et al. 2008). Our original 2002 plant physiology paper  didn’t describe anything on stability of catechin in soil etc. which was the main issue Blair et al. dealt with in their approach. 
The main reason for Duke et al. to get different results is not performing the experiments as per the description in 2002 paper. The plant systems used to test against catechin were not the same as the ones used in 2002 paper. Duke et al. did use Arabidopsis plants as what is shown in the 2002 paper, but conveyed that catechin is weakly phytotoxic against Arabidospis, but they showed no quantitative data, the micrographs shown were not conclusive. Regarding the low recovery rate of catechin and low phytotoxicity in soil, 2002 paper doesn’t show any phytotoxicity in soil, but others have shown strong phytotoxicity of catechin in soil even with a  low recovery rate (see Pollock et al; Inderjit et al; Giles et al. Weir et al, He et al.; Kaushil et al.). Contrastingly, Inderjit et al showed that with a low recovery rate of 0.41% catechin was phytotoxic at 1.4 ug/g on various plant species. 
The conditions for repetition of the experiments were not similar as per the original reports. 
There is an ample amount of possibility that plants were not rhizo-secreting in that period when Quintana et al extracted soil, now that we know it is highly seasonal and temporal response. Secondly, Quintana were following a re-isolation strategy, unlike Alford et al. where it was confirmed on the basis of similar retention time. No experiments are et attempted on the phytoxicity of 78-BF. 



