ISSN 1000-0933
CN 11-2031/Q

e Ty
P

- Foe S,

PEAESFFS +
o E R FE RS IR R
a4 4 e BB tH hiz



AT ER
( SHENGTAI XUEBAO)

PRI AR FEBEFIIH 2013F 108 (FAT)

E R

HELESFFL B FERELETE LHIE

A S RRIRG AT LR IVRBR BB 5077 B TR covveeeseeenennnn O R A, X 447, A. Egrinya Eneji (5963)
JEAR K R ITIAT AT T HE R cveeerrnerrrneeeiiie e e e e oo, ERE B4, % (5973)
58 FE ) 29 R ST B M EE T B T 06] ceeeeenneeere et SEEEIL E0 BT E X (5981)
Pt KRR SE BRI ELEIR TEE & E,FALAE (5990)
AM A3 AL A R F AW B b PO ABUA] oo TR, ERE, FRIE,F (5997)
PRI P T R B B R 6 e B R e B3 48, % Shadrack Batsile Dikgwatlhe , %5 (6006)
B AR K AR TP ALIZ D B A BT A AR oo kK& K, EELE E (6014)
AR LS RAR R AT A G B R EAEF N T AR A 5B -eeeee BEF,ETHE BER % (6021)
T A% Fo 3 452 B ) S A PR E AR UK AT TS0 oo MEE RKH, EEE, % (6028)
B LEL A RES R R KD IERAG Z R FHr KIEHEKRF,F (6035)
A BACH T S8 By bk R SRR A S A e R 4%, EA R, % (6041)
H T 28S, COI A= Cyth 2B 59 69 B Ao & B F AR DS F3AE R RAFID coovvverrerrrrnr

....................................................................................... Z UM, R A INA L, & (6049)
BAEAE R N Eupristina /& AP NGB R oo WA IR REF,F (6058)
Ha M8 T AL AT 2B T A B RAR R TG BRI oo IR HEA, IEF % (6065)
AREZWERATE M AFH A Gt B RIS BB S BT D A IR oo

....................................................................................... BEN, TrfMFE, B E,% (6074)
Mk TR S HAEM L) ALK TR SR A TLR L veeenneeennes ek, THE, F T, % (6081)
N A A SRR R A BRI K v LA AR oo ERF,ELE HEE,F (6088)
M4 B 2 st LI K A F AT B K AR TLBG TR oo evvmeeemeeneeneeninens EELT H N BE T (6097)
RIS ATRE DA T BRI FIOKB e "HohE K EE, KL, F (6107)
BRIT = R B 5 G BT AR Aot A Aol Ae S A AL EBL BRF U AEE, % (6114)
AM A Foist NG 2 235 W 4G A KRG oo KAEE ket LwH, % (6121)
3R T HBER T AL P E T RE AT H LA B F A AT B % % (6129)
CO KBS BMFMTALADRBREAE AN LT EEY R e Rk, B, E E,% (6135)
FRAL IR G X3 Ao B B AT 05 KA T8 e eeemnneeeemnneee e e e % M, EEE ATE,E (6142)
e XIE A B ARG PRI ASIFAE coeeerrneeeei e % OE b, AbhERd, % (6147)
L RANA TARE B RACBE ALY B R LA R S H R By e AR AT % (6154)
A HEEN FEL TG ERIIENT E VAT TGFBRIE A A eeeeeneniiiii

....................................................................................... Bk e g, EEE % (6163)
B F IR I o My 25 BT S KT R AR R AR Fa P, RAME, K R, F (6173)
R KT L R AR L E K AFAE L RN G A ARy oo WO BT, ERE, % (6181)
I RF R ARSI R B RE QLSRR TR R T, EEALE % (6191)

NS T ER AR PEERTUL S P T SIS oML EEE,ERE,%E (6202)



JoM K K @ ER A INE A TSP o PM, R E BB & FHAE ooeeeees H UL Z JF, 973 50, % (6209)

PN RS R RS S P kg - U - B EIRAE B BHE OYLL% (6218)
R & a2 A I 30 o Rk, B A A, % (6227)
ZAERT AR LIS HBFE B MG E I W, KEHE, KA (6236)
BB DENBEE M B S H e WA R, OO, % (6246)
RS TATEBAER FHALRGEIRE A e oML, ERNLE #FE (6254)
PEBBER A% VAR RIEIP RAR R IR B AR ceveevrerrerenenenininie, HFE,EEHE (6264)
e AL B R A AR T AL BB e 5% W, ERE,EER, % (6277)
B b R AE N R B - F AR K R T e Tou, EMR,E B, % (6287)
FEA G AN EET TN KIRE R L TAEE T v W, EBE, D ET, % (6295)
P E g o E A G AR AR LI IRAC M TR AL e AR, X B R T (6303)
AR TS R A IBF IR IR A GG TSR e w L A, X E4E L% (6314)
ME SR E A 23 RA MBI IR e RO ERRA, &M, % (6320)
LA P LR K A R G EIEIR A ROT e LEE,B -7, A, % (6328)
RRART R ARG L F A BA T ARIB I B A SR vvrveeeeens Zf kA UL, F (6335)
REFPHERBYFTERR LB TR ERKEM K R e MR, BER, K &% (6345)
HE LB AR B AP B B oo oML BR B S, % (6354)
R B BRI AR BB B B L B e Ha e FEW,E % (6363)
Mk KR T AL ST K Bl AR R AR TR LB AR R e e F A BmRE R OW,F (6373)
AN A A 5 TR PR B A AR SR e A, K, TE AR, F (6382)
LT BRI T Bt LA 45— A G B AR A ] eeeeeeee oo

....................................................................................... X %,)%jg[ﬁ]’ﬂggm%’% (6389)
AT AR AGZ LT RAESE B —— A B A R G A ] eevreernnmennes

............................................................................................. ﬁ@@%,ﬁ’ﬁﬁﬁt’%%ﬁ (6398)
AR R ARG A AR IE D AT ervrrrerrreerrieeriiie e, WE e LAk 2 B & (6411)
CHHT F R T LBEZFLIRILAABETE v 2, & XF, Ka %, % (6418)

HAFIEARSHCN 11-2031/Q = 1981 * m # 16 * 464 # zh = P = ¥90. 00 * 1510 * 55 = 2013- 10

ECEEECEECEECEEECECEECEECEEE

HEER: TR LAY EYES I — LY 345 5 )2 03 A0 T R A T 5B B BRI B W S AR S R 58
AR A AR, A WA R E SR AR R LAY SE A BTN A RE AR T R R
K EFRTR L IS A K B, O HRE i A7 SO e P SR IR o — AN E AR U A B
R EELK WER TR, DFRRY] BEL KR BRI Z S i B M/K AR IR 2 —  TEK A3 BE B =2 S i AR 25
ARG, EXTR LS RGGEH T REFN AR (4L fr = 2F o B

HERERREM, BFRAMEEEE LK E-mail cites.chenjw@ 163.com



5533 B4 19 W) st = 2 il Vol.33,No.19
2013 4E 10 A ACTA ECOLOGICA SINICA Oct.,2013

DOI: 10.5846/stxb201304030594

TVEF, S SRR PR T, TS IR 2R T pd R AR B RV MR 200 o 2R 45 B SRS KR IMURN 28 A (5 el A 252 41, 2013, 33
(19) :6173-6180.

Yin RP,Wu Y S, Zhang X, Ha S, Tian X M, Li Z K, Wang J, Miao H L, Ren J.Effects of biological crusts on dew deposition and evaporation in the
Southern Edge of the Mu Us Sandy Land, Northern China.Acta Ecologica Sinica,2013,33(19) :6173-6180.

ESERIHMESD EEYE IR EKFERK

7% %2 B 55 i

Fan b RARDT R R e W EER FEA
IO ERER L E A

(1 IKRFNES e KoK FIBF 2 BFIE T REFIVE RS 0100205 2. JE TRy %eiasbs, Jbat  100875)

FEE K Z TR R RS, B4 K R BRI Z AN E B KA R IR 2 — B X TR IR AR S R A5 D) R I e 1 4
R A EE R, IR T R0 X AE W45 B F2 18 0 BE LS A0 B 28 BT SR B R O ZE B (AR 7 em 8 5 em
1) PVC 48) SEH N T AN RIS UM 36 (RRVD ROR (0 3 IS 28 B | A (0 B DS 25 B R 5 e 4 B2 ) WP R4S /K8 BRI Z8 & W sg w45
JEFRIT . (1) WEIHIRI A 20 YREELE KT BT 57 , BRI KN, JLF- R KRR RE VLI B /K B 45 B SR 5 (2) AN IRI 2R b R k45 K
SRR YR (1.998+0.075) , (2.32620.083) , (2.790+0.058) H1(3.416+0.068) mm , A= M) 4%5 Fz = Y BE4E K B B E R T
(P<0.05) ; A EE 2 R T, A RIS A 2% 1y 2R 1 A BE 45 /K R S 3G ke 34 B 25 /K AL 22 ) 25 57 1 35 ( P<0.05 ) 5 WLl
HA] A [R] S B Hb 2% B F- 29545 K B YR (0.100£0.003) , (0.11620.004) , (0.140+0.002) F1(0.171+ 0.003) mm, /[l 25 36
H SRk 25l 22 1] 22 300 .35 (P<0.01) 5 (3) BESE K it 72 AG LI 25 SR 7R, B 457K 1900 FFIRIE K, 23:00—%8 = 1:00
JERAR B, 1:00—7 .00 S I, bR K (0 38 2845 e A1, A BH T H 5 7 SR (o 2K 205 B TN 5 B 445 J 3R T Ak 8008 i/ i 6 45
K LK 7.30 FFURZE 4 ,10:30 B 11.00 Z R HZE L BEES K AERR VD R K (0350 28 25 17 P B AR 40 6 ) 2 38 K T 2B i
45 B FE BELS K A I CRAFRT ] ( P<0.05) 5 (4) BESS /K T A2 KA b 3R IR B | 25 SRR B AR S 3R B 22 S5 R
FZHsgm (RIOE BT RAR SR AR H R 2R AL R,

KR LRV UL LS A K R R

Effects of biological crusts on dew deposition and evaporation in the Southern

Edge of the Mu Us Sandy Land, Northern China

YIN Ruiping', WU Yongsheng"*, ZHANG Xin', HA Si*, TIAN Xiumin', LI Zekun', WANG Jian', MIAO
Henglu', REN Jie'
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2 College of Resources Science and Technology, Beijing Normal University, Beijing 100875, China

Abstract: Dew is one of the most important moisture sources except rainfall for extremely water limited desert ecosystems
and they have a significant effect on the maintenance of ecosystem structure, function and processes. To better understand
the influence of biological crusts on dew deposition and evaporation processes in a semiarid sandy ecosystem, dew quantities
of different surface types (bare sand, light algae crusts, dark algae crusts and moss crusts) were measured in the southern
edge of the Mu Us sandy land in northern China using micro-lysimeters with a diameter of 7 cm and a height of 5 ¢cm. The
main conclusions were as follows; (1) There are 20 records in the experimental periods where dew was deposited almost

every day except rainy days; (2) The total dew amounts of different soil surface types were (1.998+0.075), (2.326+
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0.083), (2.790+0.058) and (3.416+0.068) mm for bare sand, light algal crusts, dark algal crusts and moss crusts,
respectively. Moss crusts were characterized by having the greatest amount of dew at dawn, whereas bare sand yielded the
lowest amount of dew and the total dew amounts of biological crusts were significantly higher than that in bare sand ( P<
0.05). Therefore it can be concluded that the formation of biological crusts benefited dew deposition. Dew quantities of
biological soil crusts increased with crust development and the total dew amounts of different types of biological crusts varied
significantly ( P<0.05). Daily average dew amounts of different soil surface types were (0.100+£0.003), (0.116+0.004) ,
(0.140+0.002) and (0.171+0.003) mm for the bare sand, light algal crusts, dark algal crusts and moss crusts,
respectively. The maximum amount of dew for each type of crust studied was several times greater than the minimum and the
daily average dew amounts of different soil surface types were significantly different from each other (P<0.01); (3)
Results of dew formation processes at 2 hour intervals indicated that dew formation begins at 19:00, inconspicuous dew was
deposited from 23;00 to 1:00 which then proceeded from 1:00 to 7;00. From 700 to 7:30, continuous dew was deposited
on the surface of dark algae crusts and moss crusts even after sunrise but not on light algae crusts. Results of dew
evaporation processes at 30 min intervals indicated that dew evaporation begins at 7:30, and ends from 10:30 to 11.00.
Dew duration time in bare sand and light algae crusts was significantly higher than that in dark algae crusts and moss crusts
(P<0.05). It can be concluded that well developed biological crusts may potentially enhance hydrological circulation in the
upper sand layer in sandy land. (4) Dew formation processes can be affected by air temperature,, land surface temperature ,
relative air humidity and temperature differences between the atmosphere and land surface. Dew formation processes are not
simply linearly related to any meteorological factors. These data further the understanding of dew formation characteristics of
biological crusts in semi-arid sandy areas and assist in evaluating the significant ecological roles of dew in semi-arid

environments.

Key Words: Mu Us sandy land; biological crusts; dew; evaporation
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Fig.1 Daily dew amount of different soil surface types during experimental periods
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ANRZEHM R RS AR S A 225 (£ 1), B4 KB KK R (1.998+0.075) , (2.326+0.083) , (2.790+0.058) F1(3.416+
0.068) mm, RN[RIZEAL b FERLE K B 2 0] 22 573 25 (P<0.05) |, 21 Wy 4% Fz 311 A SR 45 /K B 0 35 K TR, A= W 4 e 3R 1wl 0
Sk SR BELS R T 2R AR LT BB YA B R B ES K 2 R 2 5 B (P<0.05) , ANFIZEAEIML R H 4G
TR AEZRA R ARTD HBELE /K AT 0.025—0.232 mm Z[H] JRK (A 3E2E45 i H BES5 K E AT 0.069—0.276 mm Z [H] KA 435
H45 e HEEA K E AT 0.083—0.301 mm Z[A], HEEZE I HBELE K BT 0.071—0.322 mm Z[A] , $E 25 7K 5 KA Al e/ IME 2 [H]
AHZERUG . ANRIZELER B BB E KRR 25, P 34%E4S K R Z (0.100£0.003) , (0.116£0.004 ) , (0.140£0. 002) Fl
(0. 171x0.003) mm , AN [F]2E B3 H P34 5E45 K B 2 8] 22 54 8 2 ( P<0.01) .

F1 FEEBMRBLEKEDN

Table 1 Analysis on dew amounts of different soil surface types

HFRAAH BEEE KRR/ mm -4 H/ mm KRB/ mm R/ME/mm
Surface type Total dew amounts Means Maximum Minimum
) Bare sand BS 1.998+0.075 d C 0.100+0.003 D 0.232 0.025
HIR QLS Light algae crust LC 2.326+0.083 ¢ C 0.116+0.004 C 0.276 0.069
AR AR5 7 Dark algae crust DC 2.790+0.058 b B 0.140+0.002 B 0.301 0.083
BEHELE . Moss crust MC 3.416+0.068 a A 0.171£0.003 A 0.322 0.071

AR/ NG FHREFIR 0.05 K BB ENEZSR  ARBRE FHEROR 0.01 K BB EEZSR RPET FIELRHER (n=4)
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Fig.2 Measured cumulative dew deposition, evaporation and dew duration on different soil surface types
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AT RS KB ZE Rt R, B 7.00 TG AERS 30 min SLI 1 YORRIZERUM R AEES, =, T e 5 % H 4012 2010 4E 9 H 22 H,
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10:30—11:00 Z [A) A [F)ZE AU R A BELS /K7 R A5 (] 2) o BEAKAEA RIS R b (R GRAp S ()4 22 5 (181 2) o BEAS/KTERR
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