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Effects of endophyte infection on POD., SOD and PPO isozymes in perennial

ryegrass (Lolium perenne L. ) under different water conditions

REN An-Zhi, GAO Yu-Bao®, CHEN Yue (College of Life Sciences Nankai Universitys Tianjin 300071, China). Acta
Ecologica Sinica,2004,24(7):1323~1329.

Abstract: Neotyphodium endophytes are a group of clavicipitaceous fungi that form symbiotic associations with a broad
spectrum of grasses within the Pooideae family. The major benefits for grass endophytes are access to nutrients from the
apoplast and a means of dissemination through the seed. Benefits to the host include protection from mammalian and insect
herbivory, resistance to nematodes and some fungal pathogens, drought tolerance and greater field persistence. Since Read &.
Camp first reported the close relationship of endophyte infection to drought resistance of tall fescue in 1986, a lot of research
work has been done on the effect of endophyte infection on drought resistance of its host grass. In response to endophyte
infection, increased root dry matter and rolled leaves have frequently been reported in perennial ryegrass and tall fescue.
Endophyte presence in shoots was shown to affect stomatal behavior in its host grass. Stomatal conductance of water-stressed
endophyte-infected (EI) fescues declined earlier and faster than that of endophyte-free (EF) plants, suggesting more rapid

stomatal closing. In some EI grasses, water content of tiller bases may be maintained at high levels than those in EF plants
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during drought. Here one question may be asked whether protective enzyme systems in the host grass are affected by endophyte
infection. Recently we reported the effect of endophyte infection on protective enzyme activities in leaves of perennial ryegrass
underv drought stress. In this paper Lolium perenne cv Pinnacle infected by Neotyphodium lolii was still chosen as the
experimental material. Activities of POD, SOD, PPO and their isozymes were compared between EI and EF plants to study the
contribution of the endophyte to improve the drought resistance of its host plant.

Seeds of Lolium perenne cv Pinnacle (from Oregon Seed Company, USA) were treated in two different ways: some were
placed on moist filter paper and germinated under room temperature to get EI plants, others were exposed to heat treatment in
a bath (43 C 15min, then 57 C 35min) and then placed on moist filter paper to get EF plants. EI and EF plants were selected
and transferred to plastic pots (25 cm in diameter and 21 cm in depth). A two-factor randomized-block design was used. The
first factor was sustained drought stress with four levels of water stress imposed, which included the control (80% FC, Field
water capacity), mild stress (60% FC), moderate stress (45% FC) and severe stress (30% FC). The other factor was
endophyte status. including EI and EF. Each treatment was replicated three times. The drought stress was from October 5 to
November 5, 1999. When the period ended., a newly expanded leaf was taken for the determination of activities of POD, SOD,
PPO and their isozymes. Isozymes were analyzed by perpendicular discontinuous polyacrylamide gel electrophoresis. All of
these isozymes were first electrophoresed under 180V constant pressure, when bromophenol blue went into the separation gel,
constant pressure was changed to 250V for two to three hours until finished. The processes of electrophoresis were operated at
4'C. After staining, pictures were taken of the gels or they were scanned and analyzed by Pharmacia Image Master VDS
immediately.

Drought stress and endophyte infection affected activities of POD, SOD and PPO as well as spectrums and activities of
their isozymes. Drought stress raised activities of POD, SOD and PPO, but the activities of POD and PPO of EI leaves were
lower while SOD activity was higher when compared with EF leaves. POD isozymes’ activity of both EI and EF leaves
increased when drought stress was strengthened, but EI leaves increased more rapidly and had a new spectrum band under
severe drought stress, which suggested that POD activities of EI leaves were more sensitive to drought stress than those of EF
leaves. SOD isozymes’ activity of EI leaves tended to increase following drought stress and a new band appeared under
moderate stress, while SOD isozymes’ activity of EF leaves increased or decreased in different spectrum bands. Under different
water stresses, however, SOD activity of EI leaves were all higher than those of EF leaves, only that the difference increased
with strengthening the drought stress. As far as PPO isozymes’ activity was concerned, some bands increased while the others
decreased in both EI and EF leaves under drought stress. As a whole, although endophyte didn’t evidently enhanced the
activity of POD, SOD and PPO, it did improve the responses of the host plant to drought stress, which included rapid increase
of enzyme activities and appearance of new spectrum bands. The fact that POD and PPO activities of EI leaves were lower than
those of EF leaves showed that endophytes did not trigger the defense mechanism of host plants. which further confirmed the
mutualistic relationship of endophytes and their host plants.
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Fig. 5 Effect of different intensity of drought stress on PPO isozyme of perennial ryegrass
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