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Endangering reason and reproductive strategy of Psathyrostachys

huashanica population

YUE Ming , ZHANG Linf]ing ,» MA Kai, ZHAO Gui—Fang (1. Biodiversity Research Centre of Qin-
ling Mt. s Northwest University, Xi’an,710069, China)

Abstract ; Psathyrostachys huashanica is perennial herb belongs to Psathyrostachys of hordeeae of pooideae
in Gramineae. Psathyrostachys distribute in center of middle Asia and Caucasus Mt. ,but Psathyrostachys
huashanica are only located on the Qinling Mt. in China. At present,the amount of the population is much
less than the past,being at the edge of extinction. Owing to distributing limitation and importance as breed-
ing material for germplasm storage,it was listed into the first class of national protected rare plants and
imperatively protected wild species in relation to crops. For this reason,the present study is significant in
probing plant flora,origin and evolution of Triticcum and crop breeding.

Having made a survey of community and habitat,soil analysis of plots and morphology observation and
biomass measurement,the results of the paper were as follows:

P. huashanica was distributed narrowly and disconnectedly, ranging from alt. 350m to 1980m. It’s
habitat,often on roadside or cliff or rock hollow,was quite rigorous. Most of it grew strong in places full of
sunlight,but did not exist basically in shadow places,and did not distribute under trees. The scale of popu-
lation was small,that is,there were seldom of individuals in a population,from more than 10 plants to the
least of only 2. The community contained P. huashanica were always sparse brush or herbosa,and P.
huashanica is companion species. Other companion species were relatively constant, frequent plants were
Indigofera bungiana, Lespedeza dahurica, Potentilla discolor, poa spp. . Aquilegia incurvata, Artemisia
gmelinii sSedum aizoon,Trachelospermum jasminoides,Tripogon chinensis,and so on. Most of these plants
are high stress resistance,i. e. species in Sedum ,Trachelospermum ,and Artemisia.

The places where P. huashanica grows is separated each other,and the characteristics of these places

were similar on the whole.i.e. 8~10cm of soil layer thickness.covered by litters,and there were some un-
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covered broken stones in it. P.huashanica grew on slightly acid soil (pH6~7) ,where the nutrient contents
are little and has the highest validity. Soil moisture of plots was relatively high,but fluctuated intensively
among the plots and seasons. In hollow of rock or edge of steep cliff,soil moisture mainly came from rain-
fall ,but thin soil layer checked water poorly because there are serious loss of water &. soil. Uncertainty of
rainfall and unevenness of water &. soil erosion result in irregularity of soil moisture timely and spatially.

P. huashanica is perennial herb with long rhizome. Straw is adsperse with 2~ 3mm in diameter and
40~ 60cm of height. Like other plants of Gramineae, P. huashanica also developed in form of vegetative
propagation by tiller. Valid spike per plant was lower. The number of valid flower per spike is basically
constant ,consequently ,the number of valid flower per plant depends on the number of valid spike and the
number of small spicula per spike. It is concluded from data in tables that the number of valid spike was
positively correlated with the number of tiller.

Fecundity of P. huashanica was much lower as compared to valid flower per plant. The mean number
of grains was 10. 13~11. 36 per plant. Low fecundity of P. huashanica shows that many of valid flowers did
not develop into grain. Viewed from biomass allocation to different living organs,assimilating organs (leaf
and blade sheath)accounted for 79. 3% of total fresh biomass,but sexual reproductive organ only 0. 9%. In
addition, of total current annual assimilation product, percentage of standing dead leafs and straws was
24%.

Despite reproduction allocation among populations of P. huashania was different significantly,on the
whole,allocation to reproductive was quite tiny.

As far as vertical distribution is concerned,biomass declined greatly. Biomass decreased by 50% at interval
of 10cm with up to the top of plant. Moreover ,more than part of biomass concentrated on the base (<{10cm
of height) of the plant. In this way ,the growth pattern restricted efficiency of sexual reproduction.

Tillers produced by P. huashanical were used in the two respects of vegetative and productive
growth,but most of tillers became vegetative growth. Leafs were different on the two types of tiller. In
generally,leafs on sexual reproduction tiller were 2~5cm longer than that of vegetative tiller,and amount
of leafs on reproductive tiller were markedly larger than vegetative tiller, presumably because of energy
translocation in the process of reproduction.

Various factors are involved in P. huashanica endangering. First of the reason is its habitat, where
many other plants cannot live. Its scattered distribution and small size of population suggest that P.
huashanica had stress resistance,i. e. drought resistance and salinity resistance,and that the species had
weak competive ability with other plants. Limited soil water and other resource become bottle-neck factors
restricting population development. When scale of population exceeds capacity of environment ,mortality of
population has to increase,some populations in community will disappear or migrate to form small popula-
tion. This is a important symbol indicating plants endangering.

In population development process,plants must get over difficulties and dangers caused by environ-
ment pressure,competition,predation,disease,and so on. In accordance with different essence and intensity
of these difficulties, plants adopt different reproductive strategy. P. huashanica is perennial herb.,apart
from sexual reproduction,also having vegetative propagation by tillers. Allocation to sexual reproduction of
P. huashanica is quite small and unstable. Apart from indigenous genetic character,environment pressure
has impact on sexual reproduction level. In order to increase surviving rate, P. huashanica had to strengthen
vegetative propagation to increase fittness,at the cost of reproduction. As a result, percentage of {ruiting
and head sprouting was low ,assimilation product allocated to reproduction was low,so coefficient of repro-

duction became lower and lower. In addition,the trend was further explained by biomass vertical distribu-
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tion. Biomass of P. Huashanical is mainly distributed at the base under 10cm,suggesting that it had to
strengthen vegetative propagation.to increase the number of tiller,in order to adapt to surroundings as
soon as possible. On the other hand,spike position is 5~10cm higher than leafs. It is impossible for P.
huashanica to allocate energy to sexual reproduction based on degree of biomass decreasing vertically. So,
low percentage of sexual reproducction resulted in low genetic variation of population. It is harmful to pop-
ulation development in the future.

There exist another phenomenon that leafs on vegetative tiller were different from that of reproductive
tiller. It reflects presumably that energy transloction in P. Huashanica. In generally ,reproductive allocation
of perennial plants is less than annuals. P. huashanica cannot provide tillers with enough energy for differ-
entiation and growth of spikes within one year.as a result,some last\ |year leaves stand withering and dead
sticking to straw. It indicates that P. huashaniccal adopt K-strategy in life history to an extetn.

Some humanity factors such as tourism and exploiting mount to build road.are also responsible for P.
huashanica endangering.
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Table 1 Soil condition of plots in which Psathyrostachys huashanica are distributed

pH
CaCO3( %)
Plot Water content (%) pH value Organic matter (%) Available P (mg/L) N (%)
1 44. 71 6. 24 5.95 1. 88 9.9 0. 30
2 20. 00 6.63 5.61 2.03 11.4 0. 28
3 63. 91 5.98 4.12 1.28 8.6 0.21
4 31.94 6. 87 4. 77 2. 60 10.5 0.24
3.3
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Table 2 Morphological and reproductive characteristics of Psathyrostachys huashanica

Plot Tillers per plant Spikes per plant  Spikelets per spike  Flowers per plant n
1 60. 2 4.4 6.73 74.78 9
2 86.0 0.5 11. 00 13.75 2
3 15.5 2.8 9.43 66. 80 6
4 46. 4 5.2 10. 72 139. 36 5
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Fig. 4 Coefficients of reproductive cost of Fig.5 The vertical distribution of aboveground
Psathyrostachys huashanica in different plots biomass Psathyrostachys huashanica
Part 1. Biomass with standing
death; Part 2. Biomass without
standing death
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Table 3 Number of leaves standing in

vegetative and reproductive tillers
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