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Morphological Mechanism of Natural Glyphosate — Tolerance of the Lilyturfs

MAO Chan-uan XIE Hong—ie SONG Xiao-ding QIANG Sheng
( Weed Research Laboratory Nanjing Agricultural University Nanjing 210095 China)

Abstract: Three lilyturfs Ophiopogon japonicas ( OJ) Liriope spicata ( LS) and Liriope platyphylla ( LP) were reported to
have evolved high natural tolerance to glyphosate. The main mechanism is attributed to a combination of unique EPSPS
structure and increased EPSPS gene copy number and expression. This target — site mechanism however appears insuffi-
cient to explain the differences in glyphosate — tolerance among those three lilyturfs with the highest level observed in LP
and the lowest in OJ ( LS has intermediate tolerance) . To further investigate the non — target site mechanisms conferring
glyphosate tolerance in the three lilyturfs microscopic and submicroscopic structure of leaf epidermis were observed using
LM and SEM. The stomata mainly distribute in the lower leaf epidermis of the three species with stomatal densities of
37.6 36.2 and 23.9 mm > in OJ LS and LP respectively. Furthermore there were more stomata in the upper epidermis
of LP than that of LS. There are also differences in cell length area and length — width ratio of stomatal and non — stoma—
tal bands in the three lilyturfs. The periclinal wall of epidermis cells around stomata forming obviously strumous protuber—
ances resulted in sunken stomata on leaves of OJ. The periclinal wall of LS had wavy protuberances and the stomata were
only partially sunken. On the contrary the periclinal wall of LP almost had no protuberances and the stomata were not
sunken. These features may contribute to the different tolerance to glyphosate in three lilyturf species.
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Table 1 Injury response of three Liriope ssp. populations to different concentration of glyphosate
1 (%) 2 (%) 3 (%)
(g a.i. /hm?) 0J LS LP 0J LS LP 0J LS LP
24 000 55.00Aa  55.00Aa  45.00Aa  85.00Aa  82.50Aa  81.00Aa  99.00Aa  99.00Aa  99.00Aa
12 000 45.00ABa  37.50Ab  35.00ABa  55.00Bb  52.50Bb  46.00Bb  75.00Bb  71.50Bb  62.50Bb
6 000 17.50BCb  13.00Bc 15.00BCb  30.00Bc 25.00Cc 27.50Bb  44.50Cc  43.00Cc 40.00Cc
3 000 1.50Ch 3.50Bc 1.00Ch 2.50Cd 5.50CDed  1.00Ce 5.00Dd 7.00Dd 4.00Dd
1 500 0.50Ch 2.00B¢ 1.00Ch 1.00Cd 3.00CDd  1.00Ce 3.00Dd 5.00Dd 3.00Dd
750 0.00Ch 0.00Bc 0.00Ch 0.00Cd 0.00CDd  0.50Cc 0.00Dd 0.00Ee 0.00Dd
0 0.00Ch 0.00Bc 0.00Ch 0.00Cd 0.00Dd 0.00Cc 0.00Dd 0. 00Ee 0.00Dd
0.05 0.01
N EDs, 7 000+
3 Logistic 7360 8230 ga.i./hm*( 1) .
ED, ( 1). \ o
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