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Abstract: This study aims to understand the occurrence types and quantitative dynamics of dominant plant seedlings in
Seriphidium desert grassland. We studied the effects of the key factors (soil, aspect, and climate) on seedling number and
distribution in 50 sample sites of Seriphidium desert grassland. The results showed that the weight of plant litter was

significantly negatively correlated with the total number of seedlings (P < 0.05), while soil organic matter, faeces, and soil
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compaction were significantly positively correlated with the total number of seedlings (P < 0.01). The correlation between
soil pH and the total number of seedlings was not found to be significant (P > 0.05). We divided the seedlings into three
types depending on soil environmental factors. Two of the seedling types are sensitive to the amount of plant litter, faccal
matter, and organic matter in the soil, while the other type is sensitive to soil compactness and pH level. In addition, the slope
aspect and the time of year were found to significantly influence the seedling quantity, and the number of seedlings in
different slope directions was also found to change dramatically with the season. The seedlings showed explosive growth in
spring, owing to the suitable temperatures and abundant precipitation, but their numbers gradually decreased as spring
became summer and temperatures increased. However, the seedlings of Seriphidium transiliense, Ceratocephalus orthoceras,
and Alyssum desertorum had a second growth and germination stage in autumn owing to improving meteorological
conditions, and a second growth peak in late autumn and early winter. In addition, we conducted regression analysis on
average climate conditions and the number of seedlings. The results showed that average monthly precipitation levels and
temperature are the main factors influencing seedling dynamics.

Keywords: Seriphidium desert grassland; soil factor; climate factor; aspect; seedling distribution; quantitative dynamics;
autumn germination
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Table 1 Fundamental statistical parameters of environmental factors

EEE BN 12 22 ez Ji % e 22 AR5 A
Parameter Average Average deviation ~ Range Variance  Standard deviation Coefficient of variation
T E R
Litter weight 8.6532¢g 5.799 4 24.400 0 47.609 2 6.899 9 0.797 4
FfEE
Faecal quantity 43398¢g 4.056 1 18.380 0 27.870 1 52792 1.216 5
TIEA B 27941 0 a-ke"
Soil organic matter 7.941 0 g'kg 11.474 0 345900 151.1394 122939 0.440 0
+3EpH
Soil pH 7.507 8 0.291 4 1.4400 0.128 9 0.3590 0.047 8
TR
Soil compactness 189.692 0 Pa 12,9520 43.8000  199.9350 14.139 8 0.074 5
*2 FTEEVHESHESIHERFZENMBEX LD
Table 2 Correlation analysis of seedling numbers and associated environmental factors
Ei=7 Ve B FEE TIA B +3#pH RS UG
Parameter Litter weight ~ Faecal quantity ~ Soil organic matter Soil pH Soil compactness  Seedling number
Rk EE
Litter weight 1.00
e[
Faecal quantity -0.25 1.00
FIEA BT 079"
Soil organic matter 0.26 7
+3%pH " o v
Soil pH -0.37 -0.39 —0.58 1.00
1S - - -
TR —0.66 0.49 0.45 1.00
Soil compactness
Q HEE 1 * dok ok dk
iR Seedling ) 3 0.92 ~0.19 0.62 1.00
number
o, PR EMRP<0.01); *, BEHFEP<0.05).

** Extremely significant correlation at the 0.01 level; *, Significant correlationat the 0.05 level.

g AR T EORE T SO, EREEHFES

(Festuca ovina)~ = %% (Arenaria serpyllifolia)~ i
B E (Ceratocephalus orthoceras)~ 4 5Bk S

5 (Geranium transversale) 1 VKAE (Gagea lutea) %))
B R, AT BLIA X S W g 3548 3 3 R W ) &)
WORAERAL W15, 17, 31~ 3845 11 AMFET N4
RN E Y EE R LIEAIRE VIR, X
BERETT 1 4 i B R AR TR oM I 3, &
BHEE . FE3MEF (Alyssum desertorum) 4] 11 41
s AR 1~100 21 ~304 39, 4055 22 MHET AL E
fE e BB e B, XSRS 4 E R

BOREE T BN, FEBEE . EF A
¥ (Stipa capillata) H 1, ARBHMX EBEHER
A X LW R AT R AR A2 2 R S FE AN pH I

A

M DCCA HEFF B th il LU Y, 3 Mgl k2K
e (R R R AR R VE D UL R A LR AT
oK, XA TR SRR T B 56%, B3R
il AN T AT O g v R AR SR R RO B 2%
P, ORAIE TR VR A B9 AR BT 2 K e

A, I T L SEIABL AR R PR . (R AR
PN T 455 i 1 e o oK T A E AR R TR RS K

BAT, B TR A N BCR, T 4
RN . WA E KA LA AT 4
B R AR A E AR . LB BE ER AU 4
BN RG2S, T H ARG T A B VR R AE (1
JRME, XN AN RO b SRR RS R T R it T
2N IR 7/DDTE 2

http://cykx.1zu.edu.cn



2216 ok R % %36 %
1.2
9 1 26Vyy TR
2% v, 2y 30 Litter weight
5

- 39 v, 39
g Vg
<<
(o]
=
*
I T

48 pH LA

Soil pH oil organic

P matter
g S
Soil compactness
-0.2
1 3
HEP 5 Axis 1
Bl 1 50 ME7THI DCCA Z 4 HE B
Figure 1 Two-dimensional DCCA ordination diagram of 50 quadrats
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semi-shady slope; 41-50: sampling points of flat ground.
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Table 3 Two-way ANOVA test showing seedling characteristics of the four main plant species

i F3F B2 AREE
A5 5 SR E Source Seriphidium transiliense Festuca ovina Alyssum desertorum Ceratocephalus orthoceras
F P F P F P F P
i 1A Time 4515 0.0018" 4960 0.001" 18736 0.001" 1123 03771
i1 Slope 4366 0.0072" 4839 000437 12447 0.0027" 4.003 00108~
I [H] x 3 Time x slope  40.230 0.000 1" 4865 0.0001" 6.707 0.000 1" 383.487 0.000 1"
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Figure 2 Changes in quantity of the four plant seedlings at different times of year
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Figure 3 The average temperature and precipitation levels during March to November of 2016
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Table 4 Correlation analysis of the effects of precipitation and temperature on the quantity of plant seedlings

RRT ER Bl VER oY B3 75 742 R s
Climate factor Average precipitation/mm Average temperature/C Regression equation
HE AN o o
Seriphidium transiliense 0.842 1 0.4311 »=0.851x,+0.934x,-12.768 0916 <0.01
ol 0.8100"
Festuca ovina . 0.1100 y=0.069x,10.026x,—0.515  0.670 <0.01
MRER o
Ceratocephalus orthoceras 0.6521 0.201 4 1=0.291x,70.211x,-5.255  0.467 <0.01
FEFF "
0.7213 -03712 »=0.04x,-0.041x,10.823 0.635 <0.01

Alyssum desertorum

y, 4EEE: x, ATHEKE; x, HTERE.

y: Number of seedlings; x,: Average monthly precipitation; x,: Average monthly temperature.
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