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Ze-Chun Yuan, Adv Crop Sci Tech 2019, Volume 07

Isolation, characterization and application of  beneficial bacteria for sustainable agriculture and 
horticulture

Chemical fertilizers and pesticides have been heavily used in agriculture and horticulture food production, resulting 
in serious concerns including food safety and eco-system sustainability. Plant growth promoting bacteria are able to 

improve plant health and productivity and reduce pathogens and diseases, representing an ecologically-friendly alternative 
to chemical fertilizers and pesticides.  We recently isolated various beneficial bacterial species including Paenibacillus 
polymyxa CR1 (BMC Genomics 2014;   Frontiers in Microbiology 2015;  BMC Microbiology 2016);  Bacillus velezensis strain 
9D-6 (BMC Microbiology 2019);  Bacillus velezensis strain 1B-23 (GenBank Accession: NZ_CP033967.1) and Burkholderia 
cenocepacia CR318 (Genome Announcements 2017). These beneficial bacteria are capable of promoting crop health and 
inhibiting the growth of wide range of bacterial and fungal pathogens. In particular, Bacillus velezensis strain 9D-6 and 
1B-23 produce surfactin, the most powerful biosurfactant. Surfactin aids in biocontrol through its antimicrobial action 
and through contribution to reducing biofilm formation.  Our study further indicated that Bacillus velezensis strain 9D-6 
and 1B-23 protect tomato plants from bacterial canker disease caused by Clavibacter michiganensis pv michiganensis.  
Interestingly, we found strain 1B-23 produces surfactin more efficiently at temperature between 16 to 20 °C.  Our results 
suggest the potential of using beneficial bacteria to develop inoculants to protect agricultural important crops while 
reducing the use of chemical fertilizers and pesticides, towards more sustainable agriculture and horticulture.

Ze-Chun Yuan
University of Western Ontario, Canada

Agriculture and Agri-Food Canada, Canada
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Junzeng Xu, Adv Crop Sci Tech 2019, Volume 07

An application on rice of reasonably using canopy temperature to improve the precision of 
water stress monitoring

Crop water stress index (CWSI) has been recognized as a water stress indicator and as a potential tool for irrigation 
scheduling. In present study, CWSI calculated based minimizing the low temperature impact was suitable to improve 

the precision of water stress monitoring. Thermal images were taken with FLIR thermal infrared imager at 14:00. Upper, 
sunlit and non-covered temperatures derived from canopy images, and canopy temperature cumulative frequency curves 
were discovered as discrete distribution under different degrees of water stress. CWSI used canopy temperature as the 
main driver for evaluation, and was calculated based on average temperature over a certain quantile. Regression equation 
between different CWSI and photosynthetic activity were built to find which one is the most sensitive index. Statistical 
analysis revealed that higher correlation coefficients were found after minimizing the low temperature. Further, the most 
sensitive CWSI also showed better relation to root soil moisture. CWSI thresholds were redefined. Optimal diagnose of 
the water stress was based on reasonably using canopy temperature. The results of this study were promising in precise 
irrigation scheduling.

Junzeng Xu
Hohai University, China
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Jianlong Xu, Adv Crop Sci Tech 2019, Volume 07

Jianlong Xu
Chinese Academy of Agricultural Sciences, China

Selective introgression lines-based QTL mapping and QTL-designed breeding in rice

Advances in re-sequencing and fast phenotyping technologies greatly facilitate gene mapping and favorable allele 
mining of important agronomic traits from germplasms and mapping populations in crops. However, separation of 

QTL mapping studies from breeding practice results in difficult use of most mapping results in breeding program due to 
sensitivity of QTL to genetic background and environment. Here, we proposed a selective introgression line strategy to 
tightly connect QTL mapping and QTL-designed breeding together. Using three sets of trait-specific introgression lines 
(ILs) in a Xian (indica) variety Huanghuazhan (HHZ) background, we identified nine drought tolerance QTL (DT-QTL) 
and seven low nitrogen tolerance QTL (LNT-QTL) by a segregation distortion approach and a genome-wide association 
study, respectively. Based on performances of DT and LNT and genotypes at the detected QTL, two ILs M79 and M387 
with DT and LNT were selected for cross-making to validate the identified QTL and to develop DT and LNT rice lines 
by pyramiding two DT-QTL (qDT3.9 and qDT6.3) and two LNT-QTL (qGY1 and qSF8). Using four pairs of kompetitive 
allele specific PCR (KASP) SNP markers, we selected 66 F2 individuals with different combinations of the target DT- and 
LNT-QTL favorable alleles and they showed expected improvement in DT and/or LNT, which were further validated by 
the significant improvement in DT and/or LNT of their F3 progeny testing. Based on evaluation of pyramiding lines in F3 
lines under drought, low nitrogen (LN) and normal conditions, four promising pyramiding lines having different QTL 
favorable alleles were selected, which showed significantly improved tolerances to drought and/or LN than HHZ and their 
IL parents. Our results demonstrated that trait-specific ILs could effectively connect QTL mapping and QTL pyramiding 
breeding, and designed QTL pyramiding (DQP) using ILs could be more effective in molecular rice breeding for complex 
quantitative traits.
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