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Table 1 Seed mass and germination of the 3 species

Y Fh Plant spescies At J& Bk Family A 3E A Lifeform TRLH 1 000 seed mass (+SD) (g) & % Germination (+SD) (%)
WAk A, squarrosum #i B} Chenopodiaceae — 44 Annual 1.6540. 04 85.0+£3.95
KB AL C. macrocarpum — #F} Chenopodiaceae —4E4 Annual 2.2340.04 91.542.85
KHihsr C. elongatum #i B} Chenopodiaceae — 44 Annual 1.1040.06 97.54+1.77

1.3 X%t
1.3.1 FhFiiRTAE 50 H S5 F# 48 (6400Cp4, Contherm Scientific Co. ltd. ) 47, £ KM 14
h, BBHE 10 h, fEJGRE R B N 25°C L, BIF N A 15C. BAREFRILATHA 2 5KIELE 8 40 i 13 50 E 178
UEAR b NS AR AR EF IR AR . B RID SRR TR AR HEES 5 d B PR R AL AT . B 5
-
1.3.2 V3l A (HA 22 e/ 19 co) AEA T BT 93 1 mm + 5805 19 X0+ (RE s e 1 m L
LA R T . R IR WA AE A AT HE KL A AR BE AT AR AT B v T . R R Y S A AR A b (B
N 1 em AP o

I AL FEALFE IR AR 2 2 AR R Z W R 2 2L 83T, MEKE 0.10,20,30,40 Al 50 mm 6 4>
Ko KGR S B Tobe S5 B[] 3 RS i — 4R AR A BI85 . I8 8 A JBLC A1 D 4 MR KKF - A
HE WK 30 mmfiEK 1 139.8 mL), UG HERE 1 d FEK 5 mmfit7K 189.9 mL) ;B 2 H K FEZK 10 mm (fi7K
379.9 mL), LI 4R 2 d FEK 5 mm; C R E R IEK 10 mm, LIS ERE 6 d /K 5 mm;D K& Ik FEK 30 mm, DG
AREK . ABLCREAKAEE 1A H i BFRFE KR 53502 105,60 F1 30 mm, 43 HIALH L K I0 U0 ik 50 45 (1961 —
2007 4E) K 7,6 F1 5 H A3 (A-F- R K 5 .

PRI 6 X4=24 DI G-I 5 ADEE ML N R 40 KA F . FERME 0 mm (1R 2 B Fh ¥
i R RO Z P TV w2 B R . BR TR R i AR AN BN K S A L 12
ASZ3 0t B SR - 38K 4y LSRN AR 10 mm () PVC & Bt 20 HIAERE AP S 45 5.10.15 A1 20 K FH 4t
T R R IR E :0~10,10~20,20~30,30~40,40~50 Fl 50~ 100 mm 4% J2 -4 & /K i , 54> 7K 43 b 3845 1%
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. BRI AR 4L 30 d,
1.4 HBaE

BRSSP R B SPSS 11.5 (SPSS Inc. , Chicago., Illinois) #AFE3E 174N FE & W1 18 %, L6 o& 1 i kb 2,
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2 RS54
2.1 FRRBAFHRER
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Tk FEEPES 3~6 K. EFFEN KK L EZES 10 REF DR FIHL.
2.2 WENMHTFHEE RN

YOI B 2 IR 2 VD K (F =250, 662, P<C0.001) , K H S (F=124.109, P<C0.00D) il i HL 52 (F =
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Table 2 Summary of GLM examining the effects of sand burial depth, irrigation depth and

their interaction on seedling emergence of 3 species

WK A. squarrosum KBS C. macrocarpum KBS C. elongatum
i H Ttem df
F SS (%) F SS (%) F SS (U
HEER Sand burial depth 5 250. 662 31,147 7~ 124.109 10.67* *~ 244,897 33.567 ¥
7K 43 Trrigation regimes 3 200. 718 14.96* *~ 221.560 11.43% %~ 44. 744 3.68% %~
HLPE X JK 43 Sand burial depth X irrigation regimes 15 25. 395 9.46 ** 22.771 5,87~ 16. 049 6.60" * *
Bt Total 55.56 27.97 43. 84

T AR g 8 R L A R LSS (00 b By 227 J5 A i By 28 O R B CRE Y T L 543 B R P<<0.05 (%), P<C0.01 (% %), P<
0.001 (x x %),
Notes: Intercept was included in the model, df: Degrees of freedom, SS (%) : Proportion of sum of squares to the total sum of squares (Type [l[),

asterisks denote significance at P<C0. 05 ( % ), P<C0.01 (% %), P<C0.001 (% % %),
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Fig. 1 Seedling emergence of three species at different sand burial depth and irrigation regimes
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Table 3 Conic functions are fitted between mean emergence and sand burial depth at different irrigation regimes for 3 species

7K 43 Irrigation regimes Wk A, squarrosum KBS C. macrocar pum KRl 52 C. elongatum
E=14.38+3.03x—0. 062> E=43.18+2.97x—0. 052 E=53.63+1.34x—0. 052
A
R?=0.560,P=0.002 R?=0.747,P<C0. 001 R?=0.580,P=0.002
E=8.01+1.24x—0.032% E=21.31+4.98x—0. 112? E=25.33+2.63x—0. 0722
B
R?>=0.516,P=0.004 R?=0.754,P<C0.001 R?=0.463,P=0.009
E=4.294+0.562—0. 012 E=—3.12+3.432—0.072? E=31.73+0.95x—0. 042?
C
2=0.508,P=0.100 R*=0.769,P<C0.001 R?=0.351,P=0.039
E=16.93+3.58x—0. 08z E=16.61+4.51x—0. 072 E=22.1740.2722—0. 07
D
R?=0.508,P=0.005 R?=0.869,P<C0.001 R?=0.690,P<C0.001
S 10 ——5d —M—10d —&—15d —%—20d # A S10[——5d —M—10d —&—15d —%—20d
=z 8 =
a 2
®§ © Sk
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=z 2 4
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2 4FHBEARTARRELEKRSESES,10,15520 REKkHSESE
Fig. 2 Moisture content in sand at different depth ranges in pots on 5, 10, 15 and 20 day
AB.C.D 4 FELREK - A S FEK 30 mm(ffik 1139, 8 mL), UG 5/ 1 d B2k 5 mm(fiik 189. 9 mL) ;B Jy | FE K 10 mm(fftk 379.9
mL), LG 2 dFEK 5 mm; C R E KK 10 mm, LG ERE 6 d &K 5 mm;D R R FEK 30 mm, LG AREK. 9 EREF G 5,10,15 120 d
Mg 3K 4, B 3 AN EE A When the pots were irrigated initially with water equivalent to 30, 10 or 10 mm of irrigation regimes and
subsequently with water equivalent to 5 mm of irrigation regimes at 1, 2 and 6 d intervals respectively (A, B and C, respectively). or irrigated initially
with water equivalent to 30 mm of irrigation regimes and subsequently not irrigated at all (D). Moisture content in sand was measured 5, 10, 15 and

20 d after the beginning of irrigation. Each point represents the mean of three replications
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bk (F=200. 718, P<<0.001) . K5 H 52 (F=221. 560, K4 FEAMBKGET 3MEYWHEE (MeantSE)
P<0. 001 fil & fli i 52 (F=144. 744, P<<0. 001) f4 Table 4 Seedling emergence of 3 species at
—Eﬁ%:(%é 2). 4 ﬁ‘ﬁ%ﬂ(ﬂ‘fi S 3 FhkE B R T —Eﬁ%:?ﬁ different irrigation regimes %
Wiy 25 57 . 2% (R D). e K S N T T IS T e
GLM 43 #rZE0H , ¥b 2K L R H 2 F K R o s RE K Rainfall A. squarrosum  C. macrocarpum  C. elongatum
E‘J%ﬂjﬁqzjfﬂ]ﬁﬂﬁ%\ﬁ%7kﬁi1$&,ﬁgiﬁfﬁﬂﬁ,é% A 33.3+1.0 a 75.6+1.6 a 44.7+t1.4 a
B .7+=1.0b 43.2+1.6 b .0£1.4b
¥9 2% 7 J L 1 5y 51 26, 93% ., 40. 86% A HTELORmEELeh i
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8. 3994 T EL W /K X8 5 1l 5t 17 56 1 9 9 22 Jy ol
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HR K A3 38 HAE A B2 4 10k (F=25. 395, P<C0.001) \ KB HS(F=22.771, P<C0.001) Fl ff
HSE(F=16. 049, P<0. 001) iyt #56 (38 2) o ¥b oK L R S8 R TR o 52 v 3L 55 e /K 5 B A R ) 8 34 22 O
o7 IR B K A R DA R H S8 AR PR RS E 2558 O I E A9 43 0 Ry 17.03%6,21. 00 % F1 15. 05 % (5 2) .,
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Seedling emergence of three Chenopodiaceae annuals in response to different
sand burial depths and irrigation regimes
LUO Ya-yong'?, ZHAO Xue-yong', HUANG Ying-xin"?, ZUO Xiao-an'?,
WANG Shao-kun'?, ZHANG Yong-feng®
(1. Naiman Desertification Research Station, Cold and Arid Regions Environmental and Engineering
Research Institute, Chinese Academy of Sciences, Lanzhou 730000,China; 2. Graduate
University of Chinese Academy of Sciences, Beijing 100049, China; 3. High School
of Lingtai County in Gansu Province, Pingliang 744403, China)

Abstract: The interactive effects of irrigation and seed burial depth in sand on seedling emergence and seedling
survival in 3 annuals (Agriophyllum squarrosum , Corispermum macrocarpum and C. elongatum) which com-
monly grow on sand dunes in the experimental region of Inner Mongolia were investigated. Seedling emergence
was examined for seeds sown on the surface, or at depths of 10, 20, 30, 40 and 50 mm in sand-filled pots.
There were 4 different watering regimes in pots was: Treatments A (30 mm, initial irrigation), B (10 mm), C
(10 mm), and D (30 mm). Subsequently, water equivalent to 5 mm of irrigation at 1, 2, or 6-d intervals was
added to treatments A, B, and C, respectively, but no further irrigation was applied to treatment D. No seed
dormancy was found in any species. A. squarrosum and C. elongatum seedling emergence was most favoured
when seeds were buried at a depth of 10 mm. but for C. macrocar pum 30 mm was the most favourable depth.
The average of the 4 different irrigation regimes for the 3 species was 50. 63% (A. squarrosum), 77.29% (C.
macrocar pum) , and 75.21% (C. elongatum). When seeds sown on the sand surface were irrigated, seed ger-
mination of A. squarrosum, was considerably suppressed, but many seeds of C. macrocarpum and C. elonga-
tum, germinated though few seedlings survived due to water deficiency. The effectiveness of sand burial depth
was decreased in the order C. macrocarpum, A. squarrosum and C. elongatum. The more irrigation, the grea-
ter the seedling emergence in all species but it was more after one heavy irrigation than after an accumulation of
several light irrigations for A. squarrosum and C. macrocarpum , but was vice versa for C. elongatum. It is
suggested that precipitation is the most crucial factor in determining the seasonal emergence of seedlings of the
three species tested in the field. The vertical distribution of seeds in sand determines the proportion of seeds
that germinate after precipitation and acts to maintain seed banks over multiple years.

Key words: Agriophyllum squarrosum ; Corispermum macrocar pum ; Corispermum elongatum ; seedling emer-

gence; sand burial depth; irrigation regimes



