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Abstract

Project Code : RMU4880046

Project Title : Alteration and Expression of the GS and ALS Gene in
Herbicide-Resistant Crops

Investigator : Associate Prof. Dr. Tosapon Pornprom
Department of Agronomy, Faculty of Agriculture,
Kasetsart University, Kamphaeng Saen Campus,
Nakhon Pathom 73140

E-mail Address : agrtpp@ku.ac.th

Project Period : 3 years (July 29, 2005 — July 28, 2008)

This study reports investigated the alteration and expression of the acetolactate synthase
(ALS) and glutamine synthetase (GS) gene in herbicide-resistant crops such as maize,
mungbean, soybean, and sugarcane. Field tolerance to glufosinate and imazapyr evaluation
of plant varieties were conducted in split-plots in RCBD to compare the response of genotypic
differences (sub-plots) from four dosages of herbicide application (main-plots). The degree of
tolerance was evaluated by inspection of crop injury, plant height, fresh weight, and dry
weight. Tissue culture selection was conducted using cell suspension of culture prepared from
callus of tolerant plant varieties. The cell suspension was cultured on MS-modified medium
and selected using a stepwise selection with increasing concentration of herbicide from 10'9 to
10'6 M. The activity of ALS and GS enzyme of the resistant cells was higher than the normal
cells. The biochemical mechanism of herbicide resistance in the plant cell appears to be an
alteration at the target-site, based on the ALS and GS activity, leading to less sensitivity to the
herbicides. The molecular basis of resistance showed that the ALS and GS sequence
comparison was attempted, and showed nucleotides substitution leading to amino acids
alteration in the resistant cell from the normal cell and ALS and GS sequence of plants from
NCBI (GenBank). The ALS and GS gene sequence derived from herbicide-resistant plant
cells were further submitted to the GenBank. From the results, the successful selection of
herbicide resistant plant cells was an encouraging result as it may serve as useful materials in
crops improvement for herbicide resistance. Our efforts to regenerate plants from the cells

remain to be continuously performed.

Keywords : acetolactate synthase (ALS), ALS gene, glufosinate, glutamine synthetase (GS),

GS gene, herbicide—resistant crops, imazapyr, maize, mungbean, soybean, sugarcane
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