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Dynamic Changes of Non-structural Carbohydrate

in Reaumuria soongorica Seedlings under Drought Stress

SHI Yating, SHAN Lishan™ , XIE Tingting, MA Jing, YANG Jie, WANG Hongyong

(College of Forestry, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: In this experiment, we used the seedlings of the main constructive species of Reaumuria soon-
gorica in the desert area as the experimental material, and set four different water treatments including
suitable water (CK), light drought stress (MD), moderate drought stress (SD) and serious drought stress
(VSD), i.e., 80%, 60%, 40% and 20% of the water holding capacity in the field. The contents of non-
structural carbohydrates (NSC) and their components in leaves, stems, coarse roots and fine roots of R.
soongorica seedlings at 15 d, 30 d, 45 d and 60 d of drought stress were measured by pot water control ex-
periment. The dynamic changes and differences of components of NSC in R. soongorica seedlings under
different stress intensities and drought durations were analyzed, aim to reveal the response mechanism of

R. soongorica NSCs to drought stress. The results showed that: (1) the intensity and duration of drought
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stress had a significant effect on the NSC and their components of different organs in R. soongorica seed-
lings. and the duration of stress had a particularly significant effect on the dynamic changes of NSC. (2) In
the early stage of drought stress, the NSC content in leaves of R. soongorica showed a downward trend,
while the NSC content in stems showed an upward trend, and the NSC content in coarse roots and fine
roots remained basically stable under various stress treatments. (3) In the late stage of drought stress, the
soluble sugar, starch and NSC content in leaves and stems of R. soongorica gradually increased, while the
starch and NSC content in coarse roots and fine roots showed a downward trend (except moderate drought
stress), and during this period, the contents of soluble sugar and NSC in various organs under serious
drought stress treatment is significantly higher than those of CK. The study found that severe drought
stress could significantly induce the increase of NSC content in different organs of R. soongorica seed-
lings, and the balance of cell osmotic potential was regulated by decomposing starch in roots and increasing
soluble sugar content in leaves to maintain cell vitality, thus maintaining the survival of R. soongorica in
the late stage of drought stress.

Key words: Reaumuria soongorica ; drought stress intensity; drought stress duration; organs; non-struc-

tural carbohydrates
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CK, MD, SD and VSD stand for suitable water, mild drought stress, moderate drought stress and severe drought stress

treatments, respectively. Different normal letters in the same drought stress intensity indicate the significant differences

among different stress time points at 0. 05 level (P <C0.05), while the different capital letters at the same time point indicate

the significant differences under different stress intensities, at 0. 05 level (P <C0.05). The same as below

Fig. 1

Variation characteristics of soluble sugar content in organs of Reaumuria soongorica seedlings

under drought stress
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Fig. 2 Variation characteristics of starch content in organs of R. soongorica seedlings

under drought stress
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Fig. 3 Variation characteristics of NSC content in organs of R. soongorica seedlings under drought stress
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Introduction of the Plant Front Cover: Rheum nobile

Rheum nobile J. D. Hooker et Thomson, also named Gaoshan Da Huang, belongs to a member of the
genus Rheum from the family Polygonaceae.

The plants are perennial herbs, having stout roots and rhizomes which can be used as medicine. The
stems are simple, erect, 1—2 m tall, with numerous basal leaves, stem leaves and leaf-like bractes. The
basal leaves are rosulate, orbicular, ovate, or cordate-ovate, 20— 30 c¢m in diam. The stem leaves and leaf-
like bracts are smaller upward, suborbicular, 5—13 cm in diam. The bracts are yellowish, covered with
each other to form an airtight and translucent tower shaped greenhouse to resist high altitude, low temper-
ature, strong wind and strong ultraviolet rays, and protect the axillary inflorescences inside the bracts.

Rheum nobile needs as much as 15—45 years of vegetative growth to accumulates enough nutrients
until it matures. It blossoms once a lifetime, then the plant dies as the fruit matures with the final nutri-
ents distributed to the seeds. Flowering from June to July; fruiting in September.

Rheum nobile is an endemic Himalayan species, growing on alpine scree slopes and meadows at eleva-
tions of 4 000—4 800 m above sea level. It belongs to a group that has evolved and specialized with the rise
of the Qinghai-Tibet Plateau and to adapt to the special environment of high mountains. Because of its ex-
tremely harsh growth environment, and long vegetative growth and phenological period, R. nobile is aw-

fully rare.

(LUQO Jian)



