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Photosynthetic pigments and photosynthetic products of endophyte-infection and

endophyte-free Lolium perenne L. under drought stress conditions
REN An-Zhi, GAO Yu-Bao*, WANG Wei, WANG Jin-long  (College of Life Sciences Nankai Universitys Tianjin
300071, China). Acta Ecologica Sinica,2005,25(2):225~231.
Abstract: Endophytes and their host grasses are mutually symbiotic. On one hand, the grasses provide photosynthates for the
fungi; on the other hand, the endophytes may enhance the host’s growth and protect the host from biotic stresses (such as
mammalian, insect, and nematode herbivores) and abiotic stresses (such as drought and high temperature). In the past, much
research work has been done on the beneficial effect of endophyte infection on biotic stress resistance of grasses. When abiotic
stress, such as drought, was regarded, most research work focused on several agronomy indexes. Thus, in this paper Lolium
perenne cv SR4000 infected by Neotyphodium lolii was chosen as experimental material. Relative water content (RWC),
chlorophyll, soluble sugar and starch content of endophyte-infected (EI) and endophyte-free (EF) populations under normal
and drought stress conditions were compared.

El seeds of Lolium perenne 1.. were used to attain EF population by heating the seeds at 43 C for 15 min and then 57 C for
25min. The experimental seedling was bred in winter during 1998, and then populations were constructed twice with ramets in
April 1999 and April 2000 separately. EI and EF populations were transplanted into the soil column system designed for the

experiment. Each system was comprised of a cylinder-shaped tinplate sleeve filled with soil and fixed in the ground. The
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system was 25cm in diameter and 60cm in depth. The top 0~25cm layer was filled with a compound of soil, sand and biological
fertilizer (soil * sand : biological fertilizer=18 : 10 : 1). Each column contained approximately 14. 3kg oven-dried soil. Field
capacity and permanent wilting point were 18.53% and 8. 31% respectively. Eighteen column systems were made as required.

The experimental populations were treated by cyclic drought stress where three stress levels were designed, i.e. control,
mild and moderate level. The stress treatment period was from Sep. 29, 2000 to Nov. 7, 2000, and sustained for 40 days. In
this period, the control set was watered once per six days; the mild stress set was watered on the 10", 25" and 40™ day,
respectively; and the moderate stress set was watered only once at the end of the period. When watered, all populations were
watered to field capacity. When the stress period ended, the shoots were harvested, leaving a stubble height of about 4cm.
The remaining plant parts lived through the winter in their natural condition. During the next spring, the regeneration
characters of each population were investigated.

A newly expanded leaf, or the second leaf down which had recently fully expanded, was taken for the determination of
relative water content (RWC), chlorophyll, soluble sugar and starch content. The leaf samples were taken between 2:00 and
2:30 pm. The sampling work was carried out at three-day intervals.

The results showed that RWC of EI leaves were close to that of EF leaves under controlled and mild stress, while under
moderate stress, RWC of EI leaves was significantly higher than that of EF leaves, i.e. EI plants took more advantage over EF
plants in water-holding ability. When carbohydrate accumulation was regarded. the endophyte could enhance soluble sugars in
host plants to improve their osmotic ability under mild stress. With stress intensification, the improvement of the endophyte no
longer existed, but at this time more photosynthetic products (such as starch) accumulated in EI plants, which could be
beneficial for the host grass to survive through the undesirable conditions, such as winter. During the next spring, EI
populations recovered more rapidly than EF populations. Especially after moderate drought stress treatment. EI populations
had significantly more regeneration tillers than EF populations. The biomass of a population is closely related to its
photosynthesis. Under moderate stress, EI populations accumulated significantly more biomass than EF populations, which
suggests that endophyte infection could alleviate photosynthesis inhibition of drought stress on ryegrass. As far as
photosynthesis pigments were concerned, contents of Chla, Chlb and Car of EI plants were close to those of EF plants, which
showed that endophyte infection didn’t protect photosynthesis pigments from being destroyed by drought stress, and the
endophyte may improve photosynthesis ability of its host plant in other ways.
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