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1 ( Reaumuria soongorica ) ( Nt-
traria phaerocarpa ) (Hedysarum scqparium )
1.1 ( Nitraria tangutorum ) ( Cdligonum mon-
golicum ) ( Suaeda glauca)
, 106007 E, 39°21'N, ( Agrigphyllum squarrosum ) ( Bassia dasyphyl-
, la) ( Halogeton arachnoideus )
119. 1 mm, 2 337.6 mm 1.2
3 053.9 h, 146.2 x 4.16 2003
kJ e 2 7.7C, 20C 3 :
544.6°C, 210C 3092.4TC, 152d ,
R . 3.2ms 1, , , 5
(217ms ' )15 d , (1
1 5

Table 1 Seed mass of the 5 desert species

(£SE
Plant species Abbreviation Family Life form 1 000 seed mass ( £SE) (g
Reaumuria soongorica R. s Tamaricaceae Subshrub 5.91%0.62
Nitraria sphaerocarpa N.s Zygophyllac eae Shrub 19 47£0.98
Hedysarum scoparium H.s Leguminosae Shrub 25 4%1.51
Nitraria tangutorum Nt Zygophyllac eae Shrub 59 26£2.28
Calligorum mongoli um Cm Polygonaceae Shrub 66 85%2.84
1.3 70C 48 h
1.3.1 2004 7 , 25C 2 (Seedling dry weight,
W) (Leaf dry weight, Lw) (Leaf area,
I [5.15]
5~ 24h 105°C 24 h 1) :
, (Absolute growth rate, AGR, mg d”~ 1) s
( (d) ; dW/ de, t
1 -1
1 an ), 012358m6 ; (RGR, mg mg "d" ),
. 5 , 25 (d)
0 am , , (dWrde) (1 W);
(ULR, mgmm_zd_l), ,
: (dW/dt) (1/
60 d 25°C La); (Overall leaf area ratio, LAR, mm’
20°C , mg ), : La/
, W ( Specific leaf area, SLA, i’
1.3.2 mg ). : L/
, 1 an Ly; (Leaf weight ratio, LWR, mg mg '),
7d  284d ( , L/ W,
, 14d 28 4d), :

, (RGR) (ULR) (LAR)
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2 (Root length, R;)
[15,16] ,

(Absolute rate of root penetration, ARPR, mm d~ 1) ,
(d) : dRy/ di;
(Overall root length ratio, RIR, mm mg~ 1) s
/ , Ru/ W,
('The ratio of maximum root length to leaf area, R/
Ly, mm mm~ 2) , /

1.4

Microsoft Excel for Windows ( Ver. 5.0, Mi
crosoft Corporation, )

B

2.1
2.1.1

(F=4.54, d.f. = 4,
p=0.009; F=5.13, d.f.= 5, p= 0.003)
, 4 , 0 cm

R.s: Reaumuria soongorica;
N.s: Nitraria sphaerocapa;
H.s: Hedysarum scqparium ;
N.t: Nitraria tangutorum;
C.m: Cdligonum mongolicum
1 5

Fig 1 Number of days to first seedling emergence of the 5
desert pecies at diferent sand burial depths

, 4 , 0~ 3 an
10d;, 5 cm s
, 10 d;

8 cm , ,

20d
2.1.2 5
(F=5.24, df. =4, p= 0.005;
9.8, d.f. =5, p= 0.001) 5
s 0~ 3 ecm ;
5 em )
Sem 8 cm ( 2

80 B0cmOlcmE2ZcmO3cm BAScm @ 8cm

=
1]

N.s H.s N.t C.m
Hitafeds Plant species

R.o: £ BY Reaumuria scongorica ;
N.s: ¥ ML) Nuraria sphacracarpe ;
H.s:TE# Hedysarum scopariwm :
N.t: AR Nieraric tangutorum ;
C.m: ¥ M Calligonum mongolicum
R.s: Reaumuria soongorica;
N.s: Nitraria sphaerocapa;
H.s: Hedysaum scoparium;
N. t: Nitraria tangutorum;
C.m: Calligorum mongolicum
2 5
Fiz.2  Seeding emergence of the 5 desert species at different
sand burial depths

(y) (x)
( cy=—T.57x+ 37.81,

sy=— 9.37x+ €60.53,
sy= — 12.30x + 80.37,
ty= - 5.39x+ 39.81,
cy= — 3. 8x+ 34.35,

R’= 0.782, p= 0.005;
R’= 0. 682, p= 0.004;
R’= 0.792, p= 0.001;
R’= 0.758, p= 0.002;
R’= 0.464, p= 0.001)
2.2

( 3a) 20 g -1
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Fig 3 Corelatiors between log seed mass of species and (a) the slope of the functions of seed emergence versus burinl ( BE),
(b) seedling absolute growth rate (AGR), (c¢) seeding relative growth rate (RGR), (d) absolute rate of root pendration (ARPR),
(e) overall ot length ratio (RLR), and (f) the ratio of maximum root length to leaf area (R /L,). Significance of

corelations ns, mot significant; " p <005 %" p <001t p <0 0001
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SEEDLING EMERGENCE AND GROWTH OF DESERT PLANTS IN SANDY SOIL

Li Qiuyan Zhao Wenzhi
( Laboratory f Basin Hydrology and Applied Ecology, Cold and Arid Regions Enwironmentd
and Engineering Research Institute, Chinese Academy ¢ Sdences, Chinese Ecosystem
Netwak Research Linze Inland River Basin Conprehensive Research Station, Larzhouw 730000, China )

Abstract Two controlled experiments were conducted to evaluae the potential for desert species to emerge and establish
and to assess whether easily measured plant traits can be used to predict their probable success. In the experiments 5 species of
shrubs and semishrubs common in the desert in Northwest China were used. First, a glasshouse experiment was performed to test
the effed of sand burial on seedling emergence. Second, a growth experiment was conduded to measure relaive growth rate and
other growth parameters of seedlings between 7 and 28 days of age. Inthe burial experiment, the phenomenon of high seedling
emergence concentrated a O~ 3 an for the most species examined. The number of days from sowing seeds to seedling emergence
was significantly affected by sand burial depth. Seed mass was strongly correlated with the slope of emergence versus burial
depth. In the seedling growth experiments, seed mass is positively correlated with AGR and RGR, which may help to explain
their prevalence in the desert. RGR was positively correlated with ULR and SLA, however, it was negatively correlated with TAR
and LWR. Seed mass was not correlated with ARPR, however it was negatively correlated with RLR and R;/L,, indicating that
smalt seeded species tended to produce much longer and thimer roots in relation to total seedling mass than lagerseeded
species. Seed mass and ULR should help predict their emergence and growth in the desert, however, seed mass and relative
growth rate alone do not necessarily predict establishment success.

Key words Sand burial; Seedling emergence; Seed mass; Growth analyses; Relative growth rate; Desert species



