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RE . WHEEPEI - THREMARNARULBRYHE CRIELRVHHEBKESERNEETE ., BRMERPELE—
SEE, MCEERE ERKE. UELEY K E W WIT % ( Caragana korshinskii ) 3 3 ( Hedysarum laeve ) . 1 # ( Artemisia
ordosica ) 5% # ( Antemisia sphaerocephala ) IR R X8 , A THHI 7 MU HEEE M 0 SR BEE DI 4 HEY A FH LML E B
TP A RGOK L, ML KR RERARRIERFHLSHH B L RE LW MERE, ERE50H, M THE
MEXRFEANBRNHFOS P FEEELEKE 10 ~ 20mm, BEEEE R 0.5 ~ 2cm B &G T H B EBKIFEE XN Sem B
EEAYRNEL B TREEH MY THEANFEREHAN R IMMAH TS, B FEEZEME KR 10 ~ 20mm, B EHFEFE R
0.5cm B th i, X3 BH BN 1.5cm # 2em BT ARBEA A HE . WHREE 0.5cm RUET 4 M YF A B o9 52000 W E R,
ERBHI N Gd) Fr & ELEMMEL LGS HNEPLREKER 5.7.5mm 1 7.5mm B2 FPFE T, ZRLKYEARE T 15mm A
APTMHHE LB RRBMT 0%, AFHKBHEME LW ETEREK, ZAEL RV HBETRHASEIRIRER,
0.5cm MUK 7.5mm LA F W BKERE LR 4 BHYAARMGTHERENEERE.
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Effects of one-time water supply and sand burial on seed germination and seedling

emergence of four popular psammophyte in Mu Us sandy land
ZHENG Ming-Qing'?, ZHENG Yuan-Run''* , JIANG Lian-He’ (1. Laboratory of Quantitative Vegetation Ecology, Institute of Botany,
Chinese Academy of Sciences , Beijing 100093, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China; 3. Institute of Botany ,
Chinese Academy of Sciences , Beijing 100093, China ). Acta Ecologica Sinica ,2006,26(8) : 2474 ~ 2484.
Abstract: The Ordos Plateau is one of the major areas of desertification in Northern China. Aerial seeding has long been regarded
as a successful and quick measure for vegetation rehabilitation in deserts and sand lands, but seedling emergence is low for four of
the dominant psammophyte species inhabiting in Mu Us sandy land including Caragana korshinskii , Hedysarum laeve, Artemisia
ordosica and Artemisia sphaerocephala . Experiments were conducted under controlled conditions to study the effects of one-time
water supply and sowing depth on seed germination and seedling emergence of these four species, in order to understand how much
one-time precipitation can ensure seed germination, seedling emergence, and the survival of emerged seedling until next rainfall.
For each species, a set of experiments were conducted under the combination of one of seven depths of sand burial (0, 0.5,

1, 1.5, 2, 3, 5cm) and an one-time continual water supply regime (2.5, 5, 7.5, 10, 15, 20, 30, 40 mm and 2.5 mm/3d) .
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Our results show that: (1) for two species ( Caragana korshinskii and Hedysarum laeve) , a relative large number of seeds emerged
mostly at 0.5 — 2 cm sowing depth and under 10 — 20 mm one-time water supply regime, and a few seeds also emerged at 5 cm
sowing depth; (2) for another two species ( Artemisia ordosica and Artemisia sphaerocephala) , seeds emerged well only at 0.5 cm
sowing depth and under 10 — 20 mm one-time water supply regime, however, Artemisia ordosica and Artemisia sphaerocephala can
not emerge at 1.5 and 2 ¢cm burial depth, respectively. In general, a 0.5 cm sowing depth resulted in the highest seedling
emergence and emergence rate. It was also found that after 30 days, all the emerged seedlings of Caragana korshinskii,
Hedysarum laeve and Artemisia ordosica died under 5, 7.5 and 7.5 mm one-time water supply regime respectively, and the
seedlings mortality of all four species was under 50% in most treatments when one-time water supply regime is higher than 10 mm.
As water supply was increased, the mortality of emerged seedlings of these four species was decreased accordingly .

Based on our experiment results and precipitation characteristics of the Mu Us sandy land, 0.5 cm sowing depth and one-time
water supply regime of more than 7.5 mm are the important conditions for seedling emergence and survival in field for all 4
species.

Key words: Mu Us sandy land; aerial seedling; desertification; sowing depth; one-time water supply regime; seed germination;

seedling emergence

RERMUA L RMEAERBETEWNERZ —, 2EVE KEMPEATHEHRLYN 1.7 x 10°kn’, H
PARFEHFHORRDELR LY 3.9x 10k’ . BREZEITIE 50a SN, BATRE FEEMAB BT
“RENE, EABLTHNTREBEY ., AEELRVBAENNEREFEREREREXLBENF LHKZ
—P, DEMBEARMIKEHAER T E2FWER AN OARBERE NS XA TSR GESR
5. Bt , ELRVHBUESRAANKEEREELIT,

FBEERAERANEENARKE, CEEN -TREAMABHARABRVER, CRIBLEY
WYORREA L HHBEERSEHMEEFRY . BREARMFE—LEE, 0 R REERREY,
CERETRNHNXRETH FETHARSERESIIMAL +5EE, - 3IBREZEEE W, XPEE +
Bk M FHEBRERNETEEES, # Cluff” |iE, YWAEMYF T 10 ~ 40°CHRIFM T BB E %,
BLRUBERENH FHRAIESTHRERAEKTEELA, B, iR FREHE M IE, X —af R
BEARAMRM FHANEIERGEF. MOBES B KSRAMRMH FHABREENAESE FHRAE
FOO, ERERE D TEHRVEREHN —ANEEHT" . KAFNEREYENEENY RARBS,
RNEYEZEBIBHTEKRISS., M FEHRZH , HEKBLHEH - HEWB/ME, X2YMH
REEYFBIEY A KAVELWEY M THHELELEZARBEH YR, WiEaT LKy
FHEAETEMHE" MIEMDEFRSTHFTFHERRSEL 1™ EVEHEYHEE S VERE
HOAEEYI A RABERRNEERT ",

¥ 4% ( Caragana korshinskii ) . 3 %8 ( Hedysarum laeve Y. W & ( Artemisia ordosica ) 5 ¥ & ( Artemisia
sphaerocephala ITE R E S EWHT Z /MK 4 MY, BiZ# XA R ESN BEAKE A R RE
BEMTEDF . FHi, HiTX 4 MEDR TR 5408 B 15X 708 K B Ak i me Bz X kg s
ARRFEEEN, BWERFRERTUEMNMFHAMSHE LR HNRESR TV ERERSFA ST E
MANEFE., B&HEEHDITIE X LR 4 SR T80 & M08+ 0 038 R ok 69 ma BL 47 7 %904 BF
FLOEMKERERE M —ROEHHK RESL TS W E L L5 BEENEKEBRFRAFEN.
FEESE RN L BT ER, R B XN, EM AR E MK ESHMEBIN . — KT FEMFHRMER
ZiE, TR EEE —BRKAA RN TR, IPRAMTRIAGESHCHE MY LHET" ., Bk,
AXWEMETUEBSRDHREAETRAMEEEYARRNR, FITSEOVIE R EZORERITE]
R AR L BEE, U RE—KBENZ 548 0715 A %R, BB A REY R 7K & E R 8K
FEm Ry EEERA RN SR, EMEFEGEN BRI ECEERBEROEOERBE., IXR
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FABEMMFETTREAN S REASTIENREE R RS AAEENERSERE XL,
1 ARMREF*
1.1 Bk

MRBXAFESRDHTERERADHRABREHV M E DA SR G RN, AR TR
SR R & B (39°29'37.6"N,110°11'29 .4"E) , EFE T & K 350 ~ 400mm, (ETR L EFE7~9 A,
HEFER60% ~70% LA L FHB A 6~7C,1 ApBHR-12~1C,7 ABHBRI 21 ~22C; HEAH#ER
SER™ .

1.2 BARFE

REFFEHFHT2002F6~11 AMTFRASTELSHMEBIERE UMY ERME, RE4
AN 2000 m* ROREHE, HEEMEKR LR, GEARRGETTRIZR EZBFATHRREZARE A H. K
BARAMHITHRFEREITLRMNESHYFHEFERSANN K S1.7% £4.5% F 5 58.2%
6.3% JH# 81.4% +3.6% JF# 76% +5.6% c REFENMIANREFARFASHTHRARTEER,

REFAVRAESHINE, 3HEREEE, E 10CEKBHTHRT 48 b, RREPAREENH T, KB
FAEHREEARNEZ 6.8cm, B 16em, IRFFFHEKFL , HEKFLE FBAR NPT LAV BT,

UHEEETE 0.0.5.1.1.5.2.3cm M 5cm 3£ 7 M0, BB ZL4BIHUTEARTRHNZHNKEE,
BHMERVEFRENDEEE  HEDERARF KT, SMERES/HMEE, S1MER 25 Bf T,

S~T=EANARMRARBAMTFHAMSEE L 5L KEHXRBWE B, B 40a(1959 ~ 1999 F)EZ K
Ui B3R 3AMNABBETER(E 1), 8K 2.5.5.7.5.10.15,20 .30mm 1 40mm EHE K 8 MK B E , &
MEERH KR 514 9.1.18.2.27.2.36.3,54.5.72.6.,109.0 ml 1 145.3 ml, RK A 9 MM . R K
Rk —K B NMKGBE), 8 3d K —K(FFEWE 2.5mm, K& 9.1ml/3d),

RETF 2004 FRHFHEENTHT, FALEHETFTERBERMAN, NEER, KBHE,E X, KT
HA KA ZERALEBRBEE G RINER R, BT B K 7 LIS B SR BETT , M T {6 K00 P9 B3 B TR
SR TRFREZEBEARRE,

PR EF BRI, SRWEL L 4E I EARBEEM R, RBE RS God) A B dw
D EWEE (FRARMHEHEE, CREHRZEARE LN EHE, FRR I EXTLHHHOH T HR, Bk
RAC BN FHUARE LT,

8.0

—O0— 5H May
70 | —O0— 6H June
= —— 78 Jul
E 6o} A July
& so
g
8 40
3
& 30 |
L]
; 20
10 |
0
0
B1 1959~199 EEGRVHS~7 AR P FHYEHE
Fig.1 Daily mean precipitation in the Mu Us sandy land from 1959 ~ 1999 (mm)
1.3 Sitsar

RAS MERHARRTHESHE B TRE S H ER(UTERAHER) RELGEE SR HEE
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HER NARIBRTBHDENSE MR SRR ERAR T IR0 E %,
AU +HEESFNREIRPRFHRERE + O MRS RRFERF T M ROE S %,
AR R AL RIS, PR AR R

mEEE - S 26

nt; ’

XF,n RREMEEPERORFIE, 6 RK (=0, 1,2, 3, o) RPUHBE MR, HEERE
B, Rm HEERER,

RTEROHREAXSHEERKITREARME ERA ¢.(1, = 0, 1, 2, 3+, o) REFTANERBFT
R,

AT HEZSN, BB AT T EFRERR, LEN RBEHTREZ LT EER, HERKIT
HHTRRE NERM=ZEEFE5H (ANOVA) . R A Tukey MW #H17 £ | HEC, B W o6 kb 3 ]y 22 7
BREREKF. ARG, GFEFEFRERE , R SPSS10.0 &K M7,

2 &#R

SR RE L OEESENLEERSEREA T ERFTEMT, ARXN . ARAYM AR P
BE M ANMOKE S EER PR B WSS A R K B A B/ R R R K B R U R
EZFEMXEERASTHERE RETYE A ENEEEENERIREEE (X,

1 YR GARNPERENIDEDHEREEENZEARSESF
Table 1 Results of three-way ANOVA of seedling of 4 species under different water supply and burial depth

REZEE G 5 ¥ ¥ Emergence & H ¥ % No-emergence 18 HEE Emergence rate
Source Df F {H F-value p {8 p-value F {E F-value p 1B p-value F {H F-value p {8 p-value
Y& Species(S) 3 75.08 < 0.001 111.36 <0.001 51.00 <0.001
itk B Water supply(W) 8 35.24 <0.001 10.73 <0.001 26.94 <0.001
BB Depth(D) 5 140.42 <0.001 32.16 <0.001 137.55 < 0.001
W x kR Sx W 24 9.32 <0.001 6.79 <0.001 5.63 <0.001
e x IWE Sx D 15 24.32 < 0.001 6.31 <0.001 25.35 <0.001
Bk < HEE WxD 40 5.27 <0.001 3.61 < 0.001 5.19 <0.001
P x KR x BE SxWxD 120 2.75 < 0.001 2.55 <0.001 2.73 <0.001
"% Error 864

H i Total 1080

2.1 oK BERMYEEE N HE RN

HERITLAFHARYHOHEREREE, s MY AREN R LG T HEREMK, 7 10 ~ 20mm
KB HERES, WA REEVREEENMKBOARRMAEL, VEEEN Ocm KW FFELLE S 4 MR
BRkbE EmyEHMES, AL EX N, 4 DR R H R EEE KRR EE R
B ASE AT LA R

FFEMEEN-HKE2), MHFEAME, HHEKER 10mm i, ZEMEEES BB RAIB KM (3em
BRAM) HEKER 2.5mm BT RBK, —HE5HMEKERXGFTHHEREREE (p <0.001), #i/KkEHN
7.5.15mm F1 20mm B 4 B F KR EBESHMAAREMBKEZRLEEER, WIEEEN 0.5.1cm A1 1.5cm
WA FHHEREEER THEDERETHHEE(p <0.001), HFLL0.5em HEF (42.4% £4.1% ,10mm
HKkE) B=FRMERIBE, SEBEN BT RV 8 EE R EE, EH4KEN 7.5~ 20mm, Vi
HTEHNOS~1lem B, HEKNEH,

MEHEMT, GHKEN 1omm 86, EE M EEEN B ERIBKME(1.5em B, 5 H kR &4
THHERERBE(p<0.001), H/KEN 2.5mm b, EEHREH . 15.20mm F 2.5mm/3d ik B &4
THHEHETREEE THABKERGTHLEE, ZUEEEN 0.5.1.1.5cm M 2cm B ELEFFFHHE
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BYRE, HPE O Sem BFEMNM FHBERBEE(44.0% £5.2%,10mm K &), SHA I IBERE T 58
EREE, SARBBRAEHRSVEEFEEAMEX, HKEN 7.5~ 20mm, VEEFEHR 0.5 ~ 2cm B F EF
FERABENEE&ME,

HMEMHFERTS —XHE2), EX—XHA, VEREXN O Sem HAYHHAEERENEEH R, U
HAEBEN lem BH GBI TR, KT 1.5cm B EHMBOEAEE . BKRETE Smm 75 B LA B ) F B 8
BB ARLHE,

BEpERR KA, —HEHERBARARER., MHEMS, 7 2.5mm K ERBERFABHEE. 4K
BN 15mm 1 20mm B EMEFH THEREER TH/KEN Soum A 7.5mm B A E B (p <0.001) , 5 H At it
KETHHEEXEEER, kR 15om 1 20mm B, WHEEE R 0.5cm M E R FEHHEHE N 62.8%,
lem B EHHEE K 1.6% ,2em BHEEK 0, XMHEMS ,HKER 2.50m M Smm HHFEFH FARAELH,
HAKERN2.5Smm/3d W ERERBHHEHEGB6%). AAEKBRZEMBEERERLEEER (p <0.05), Wil
HER0.5em, K& 15 F120mm BHHFE M F I H B R BT 18.4% ,1em BB EZE K 2.8% ,2cm B F
H#H 0,

2.2 BOKERMUPHEREXNRE 48 ESEHER

AN ERENPERRE LT E SRR, FEDERERNE KR AR A, & MFEER
FHEVDERER 3emScm R E+HH AL FEER THEEREENRAE LB TS, WHEEEN 2em
HMRE LY H A REERT T 0.5ecm MRS L4 HESFE(p <0.001), HE/KEN 2.5.5mm.2.5mm/3d
A FRHALTYE IS FEETE THKE RN 7.5.20.30.40mm R EIKE L4 H B 4%, K& H Som
HELEMTFHRBTYHELIREEETHENEHKENRBE LB ESR, HABKBRG T, 5%
BB A ERLEEER,

HEMHFE 2 S EBREMNAB T H A S XREZRE T OScn HEN KRB L HHESE(p <
0.001) SHEHBEEETHARB T HELEXEEER, 2.5mm /KB ot F F 4 860 A 85 £,
15Smm K BR KRS LB ELEEEETF 2.5mm/3d Fl 40mm K BHRE LB ESR, LTHAKET
MEMTHRETYHESELEEER,

HEFFELIS2cm M 3ecm MBHEENALE T4HEIREER T 0.5cm Ml lem MEM KB L 4EEH
S, 2.5mm KB EGETHER FARBAE LR, 2.5mm3d kB THAL T HELEEEE TS,
10.15mm 1 40mm KB KRE T4 HELE, SREARBKETHENRE LB E I ELEEZER,
2.3 HEE R KR Y §Y i R

7 St A A (K B A 2 I T 0, 3k B B KB e B K B 3 T AR . P 10mm fE K BB i
BB (p<0.001); EAHFEKBEEEHT , EEEE 0.5.1.1.52em R HHEEEEE T 3em.5cm BT
HE(p<0.001),

FL N BN KBRS &EM. 7 10.15mm F1 20mm AT, 7E 5.7.5mm.2.5mm/3d.30mm
1 40mm BHEAK, H P 10mm #EK B AT F L BB R R(p <0.001) . HEIEEHN 0.5cm 5 1,1.5cm 5 2em,3em
5S5em ZHEZ BB HEEEREE, B FEEEBEE ARG 8 3R R,

EROKEAR,EEEE O Scn BN E N EEEER THERAFEREEMN B EEF(p <0.001),
YYHEEER O0.5cm B, 15mm KB M HEREREST T 2.5.50m M 2.5mm/3d KB EHEE, HE
BOKBEMEHERLEEER (p <0.05),

HEMF, EMRYELAEET,10.20mm. 2. 5mm/3d KB L HEREE®RTF 2.5.5.7.5mm Lk B S
BEE, AMHFAMKREGT, EEEEN0.5.1lcm X =1.5em i, HE HEEF B 3, W E 8 5 E 5 a3
B MK (p <0.001),

KB, EREE 0. Scn HMBNHEEEREERTHEHNFEREEM B B EE(p <0.001),
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120 - $¢%& Caragana korshinskii 120 | 8% Hedysarum laeve

11.0 110
° 10.0 100 -
8 90 - PPHEIR E Burial depth (cm) 9.0 |- YHEER B Burial depth (cm)
g gol —0—0.5cm =—X—2.0cm 80 | —0—0.5cm =X=2.0cm
& 70 | —0— 1.0cm —%—3.0cm 70 b —0— 1.0cm —%— 3.0cm
2 ~—&— 1.5cm —O—5.0cm —— 1.5cm  —O— 5.0cm
E 60| 6.0 |-
§ 5.0 SO0

4.0 40
i
H 30 | 30 |

20 + 20

1.0 +— 1.0 -

0 0

12.0 | ¥ Artemisia ordosica L X¥f# Artemisia sphaerocephala

7D Burial depth (cm) 12.0

11.0 |- —0— 0.5cm 11.0 YU IR B Burial depth (cm)
o 100 | —0— 1.0cm 100 —0—0.5cm —A—15cm
2 90 —&— 1.5cm 9.0 | —O0~1.0cm  —¢2.0cm
% 8.0 - 8.0 |-
%" 70 | 7.0 }-
uE_‘ 6.0 6.0 -
b3 50 50
B 40 |- 40 |
g 30 30 |-

20 20

0 X [X) ‘!2—‘ = —E___'.‘V, v 0
2.5 7.5 15 2.5/3d 40 2.5 1.5 15 2.5/3d 40
fitk B Water supply (mm) {3tk & Water supply (mm)

B3 Rk 5T RO 6 R 7 70 R (R O M B AR 4 R AT B0 R
Fig.3 Emergence rate of seedlings of Caragana korshinskii , Hedysarum laeve , Artemisia ordosica , Artemisia sphaerocephala from different burial depth and

water supply

HUHEEE RN 0.5cm BF ,15mm HOK BN EEEREES T 2.5.5mm 1 2.5mm/3d KB HEER HE
HKBERIMEEERELEEER(p<0.05),

HEMTF EMHRIYEES T ,10.20mm 2. 5mm/3d KB EEERREERF 2.5.5.7.5mm kK BH H
WHEE, EHEREKERET , EBEERNO0.5.1 X=1.5cm B, W HEE R B F & 855 E 095 H
HEFEK(p <0.001),

2.4 FET- XK B v 6 e N

HR2AN AT KB <5Smm B H T B ER RN LTI, EKER 7.5 ~ 10mm B H +
YHRATREF(>50%), HKERT 15mm Bf i L E ML TR B FREIR(<50%) . EZLMEHEK(2.5mm/
3BT T A H AL TR K., MEDHEEEMM, H X YHATEFERES,

MEEME  HKE <7.5mm B LB EXBRH N 2EILT, #KE X 10mm A 15mm B + 418 K 5E
TFERHET0%UA L, KR =20mm DL LA E 4T HETF B TRE(<50%), AREEKE (20,.30mm
2.5mm/3d)Z B H T HEHETREFAEE(p<0.05), MEUDEEERMM, B L HHEET-REEEBE,

HMEN S, PEEER 0.5em, KB <7.5Sam F H TP HERBRP N EWAE T, #KEH 10mm
15mm BT S E RFET- R E ik 80% LA b, KB E F 20mm B4 B MFET- R T K ( <50% ), B Rtk & 591
I AR . B 3% SE K (2. 5mm/3d) B 4T M FE T RARST 20mm WA B KB TFEMAETERNE,

SHFETMS  WHEEER 0.5em, #KEH 10 ~ 20mm BF H + L T-FHEM(<50%), B KRR
WMk, BESEMKQ.Smm/3d)HHRATFHER EHRKEHIETRER,

2.5 FEToEEITHK B Y 1w f
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B 3 AT XA 25T & L BK B < 10mm B, 4 H BORMFECTH BB E, K& A 15mm D LB AR K
FETE R BREK, FEUERBERMM, AR T EE ERER.

2 R HARADERENOARTCENER
Table 2 Result of seedlings mortality of 4 species under different water supply and burial depth

L2 [eg: 23 o Ht7k B Water supply(mm)

Species Depth(em) 55 5 7.5 10 15 20 2.5/3d 30 40
& 0.5 100 100 100 100 55.66+29.4 39.0+17.2 60.4+15.7 50.0:28.9 33.8:10.5
C. korshinskii 1 100 100 100 100 51.1:24.8 36.7+10.0 11.1211.0

1.5 100 100 45.0x22.9 100 40.6+19.0 22.5:+19.5 3.1x3.1 45.8+20.9
2 100 50.0+20.9 94.3:+5.8 22.2:211.0 30.029.7 11.1x11.0
3 40.0+24.5 0
5
£ 0.5 100 100 100 95.5+2.8 41.7:+16.2 26.427.2 25.0:25.0
H. laeve 1 100 100 97.5+2.5 79.0:5.8 35.427.6 48.4%11.9 66.7x19.3 0
1.5 100 100 72.5+11.5 72.5+11.3 19.6+6.5 32.4:216.9 5.6+5.6 50.0:+22.8
2 100 100 95.6+4.4 74.7:13.9 6.424.4 19.4:+10.0 53.7:21.6 34.5:20.0
3 100 81.0£9.3 54.2+29.2 9.816.1
5 65.0+18.7
% 0.5 100 100 97.9:2.1 81.2:4.5 18.5+6.2 56.4:218.5 15.629.5 8.5+4.0
A . ordosica 1 50.0+28.9
1.5
2
3
5
% 0.5 48.8+14.1 3542222 5.0:5.0 3.3:3.3
A . sphaerocephala 1 88.9+11.1 8.3+8.3
1.5
2
3
5

XELEMS KR <15mm 8, B HHFE T HRIRE , KB A 20mm A _E B, 48 950 T 3 R
BRI, BEDEEEOEN, HARE T ERZEFREBES.

YHMEMmMS, WHEEE RN 0.5cm, fi/KE 2518 <7.5.10mm A 15mm. =20mm LA F0F , 418 T-F LK B
o BHESMMK(2.5mm/3d) BT 4 8 BT E R A X KB 20mm DL EEF T EHRER,

XTHFE S, WHEEEHN 0.5cm 87,10 ~ 20mm $t7K 8 FE Bl A4 858 T B R K, B R4 K & 593 in
Rl o 7EAR R U038 VR B A 5% M it K (2. 5mmy3d) 40 B B SBT3 R R B K B A 384K,
3 itig

— MR, B T HEMER BREESIMEKEHTFTREFE BEEVERENF TEE KN
RE, BEVTENFEERBEVDEREMM TIIARZNEREN, AFARRABRY P, AR0E LEHFM T,
FHRMEMRFER T EVEREERIFF LA, X 0T 6E 2B A f 7R IKOK 458 R AR Y R E 2 &
VEREERE™ ., WiREl FHKRESEH THEIBY TEE AT SR RENR THEmHH,
BT ULERESN BEDTFRENH FILEAREHRE R EE . XramEgEki, 2KkEM FroTREEAN
AREB & R M E R F B RE T A E R, SEMAEBUES -~ FAHERY,

VHEMNMFHAMSELEIREEN - AETRE T, HFEZVHEEMHGEF 4 M. ()M TH AR
R EHIRF S QM FRRESEARE L, YEEIMEYHESIMELEPRLE QOO TRAEHL
B A Y (PG5 K sh M E ) BN (4) B F 38 ASRA KR 80 SRR, oA f T M — 30,
HTOENEPA KW YEARERT R THA, CEEE BE L EEH U KHEY-+ BHFE
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sl Rmadsid tEREW. ERRRP MEAARR™ ERGIES LR 4 MEYLHERE 5
FE-EBRENDE  ARABBBETHEME R IFRMEEHFEEN 0.5~ 2em EEEFZRIH LK
Bt HEMFEHFIEEOOSmAHERE T, INME RS XMBE™ B—BH M. KX
Gutterman™ JRIRIE , YW EF B 2em i LR 2 HEBEY AL E. B LR 4 4T E Py Xt v 358 69 i
AR AFFMEEUHMERNFEEENDEAE, BAEMNTUEEENEREE THE. rAMELRHT
F£0.5.1.1.5 Fl 2em SR G F o H BB REAR, MW EAFERH FUEEREER 0.5em LB BEHE KM,
Zhang Fl Maun™' R V3B IR 18 1 T A MU LS8, B 7E B0 A0 3 4 % FE A 1 AT 0 R, B 00 B8 0% 5 1 486 o o
BIRER
%2 HEH SAkRNDPERENHEETEENLE
Table 2 Result of mortality rate of seedlings of 4 species under different water supply and burial depth

oA b3 33 8 {7k B Water supply( mm)

Species Depth(cm) 2.5 5 7.5 10 15 20 2.5/3d 30 40
% 0.5 4.19:0.02 4.4510.09 4.61:0.04 4.1920.07 2.23+1.13 1.7320.78 2.5120.73 1.76+1.01 1.22+0.38
C. korshinskii 1 4.3120.13 4.61+0.18 4.75+0.07 4.31:£0.04 2.35:0.87 1.67+0.44 0.39+0.39

1.5 4.16+0.03 4.80:+0.06 2.02+1.05 4.07+0.15 1.73+0.83 1.00+0.89 0.14x0.14 1.69+0.74
2 4.97+0.40 2.36+0.99 3.72+0.23 1.27+0.64 1.52+0.53 0.48 +0.48
3 1.54+0.94 0
5
¥ 0.5 5.28+0.24 4.91+0.06 4.39+0.02 4.48:0.28 1.62+0.60 0.97+0.30 1.67+1.67
H . laeve 1 5.06+0.06 4.84+0.03 3.99+0.17 3.66+0.23 1.40+0.29 1.87+0.44 3.97+1.58 0
1.5 4.92+0.08 4.83+0.21 2.67+0.40 3.3020.55 0.80+0.27 1.17+0.63 0.25:+0.25 2.44:+1.18
2 4.88+0.13 4.69+0.05 3.84+0.23 3.54+0.80 0.25+0.16 0.72+0.36 2.77+1.62 1.86+1.07
3 4.831+0.07 3.17:0.43 2.32:1.26 0.36+0.21
5 2.25+0.63
THE 0.5 9.17+0.08 8.68+0.46 4.41+0.09 4.43+0.22 0.89+0.31 2.96+1.13 0.71+0.43 0.41+0.21
A . ordosica 1
1.5
2
3
5
i 0.5 2.24+0.74 2.08+1.30 0.29+0.29 0.14+0.14
A. sphaerocephala 1 4.7310.57 0.35+0.35
1.5
2

ERFHERREN A FARHARE LR SERFEE - 5%, FFHRE 4HETHELBRTHTH
AR FHPHTHERURDEGEE"™ , FRAERHA, E—-TEEEELENO~6 cm) FEHYLE
BEABRRKEEERMHBHER, HFHBEERFEENENT TR, SVEEEKXT 6cm W48 A EH
0N R AP E AR EE, REAEM L RSB ERK, T RAEEN., XN TEYR
S EARWERE S HRER EERK, F4HHTER, XRFBOAREH . EAKRRAKP, LR 4D
EBREHEBEEE Gem Scm) MR H I E AP REZERTREDEO0.5em) KRBT HBHEHE, 5
S TFRREFE—AEERR. EEENYEN G TIR N IHEE KR T EETRASENREH
COo, KPEFEFE WM FERKTRIR" . WAESZE LRI, RFEMEREEHFFRERKHOKRES
FlE, B AR FRHUKRORERETFLRHFEPT . ARHEREDERE P YRRET REY T.80
TRTHREERE, BESENIAERAG M FRTREERR L

KAFGREAELGRDBESREREEENEEZER T, FRANKIFHEEEZWNE LRYHFHT
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MR EE L., 2KABRR,FLRK 10~20mm ik B FR4FHHEYH FEAAEEMB G R, B RHEE
VHREMMEKBASEENARMEL, FRMEMFEN FERKEN 2. 5mm B AREER, I RE
2.5mm KB AEE LRI RUHHFELEEIANAYHEMB N TREAEE, RBH A (30d) ¥
A FEE MBAREHEFNERKEKEN5.7.5mm 1 7.5mm B 2T, MEKR, EAKBSELSE
BER4NMYFHHEY ERBEEHR TR CTCERE, YR KEIEHESFBUEFHEKELENT
BOBRRMZESH S MY ARFHABEREKPHES, ESHTHREEFRSER, A THESENTSR
RABRZ ATP UK RZASYRMBRE L, FELIEMYIET . SLERNEE T K F 45800+ 85K E
EYBE BORARBRER, UARTHOHR FHHEREK, RHEEFZRMELH T, % 30mm H 40mm
Bk BN, BAHKNERRSH FHRABEMBRLR T T, A— T E,EWNEL O NIRRT EERSESE
W FF 8 & R+, UK K 22 18] 18] R O, B G B AR BR A F A iR K™Y B O PR BR 7 AR — B4 R
FHEER, VLGB ERH THROGHEN M SR REEIET N EEARD R, LBEH . EXH
FHME 10X 4 M YRESNEMKYRETHEEMET-RE N 0,58 20 X, KB LW 0.5em
HBEE 2.5.5mm Ml 7.5mm K B MR TRYE T 11% , 76 30.40mm F 2.5mm/3d K B &4 F &4
FIEE L AT RN 0; F 57 0.5cm Fl lem HBEREE Smm KB, %8 20 RE L4 LW
T°,7 7.5.10mm 1 15mm f#E/K BT, %8 20 RENHEBEE B T4 B FE TR IE 37% AN MEFE 0.5cm 1
FIEE K Smm f1 7.5mm LK BE,E 20 RE T 4H ST, HE R KENN B LB T-RBET 22%;
HERLTOEE 20X EHNER T ELBEER, A I1ATR, ES5~TAGX3INAP, ELRXUDH
MR —MFE 10d 2, BEEFIEZGT . UBHEERARBRYMER, - BRI UVEFEE 1% ~3%
MK BEREVESKETXS% ~15%", B, BREXGT LR IMYFHESEELSHETREET
HH . ERERW, YEBREAEH, 10mm WHRRERMFHFHERGE S LR NEE, B BN HIRGE
HRFETREFEEK. 7.5mm WRRERFERIER FEEHZ, Bt BUCK R K 7.5mm DL EHRERERN
BREGTFTRIECERNWLERE,

WA P FRHAEZERERTFAGHERAX, MTFHERBK, HEALFH IR EWEEREE, #F
R B A SE TR B TR PR L X 6 T RIM AR TR R R AR T AR B e ARk
R RAR 4 FEYHFTRESF N AL, (34.15+2.2)g; F5,(11.70 £ 0.9) g; ¥ %, (0.67 £ 0.12) g;
WE,(0.22+0.09)g, RELERER, WRMELEM FAMBBEN Sem B 578 LA F F BB ) & &,
WEMFERFAEEEEEN 1.5cn F2em HEZLREINHM LS, ZERTFRERERMITRMELLH
o FRER/MFERMEEEENDAERE, ENERMERREPIRA LS, X-SL5ANITREGR
Kl

R EHHX K KISEHIE 6 A L AT, W ZX —BR O8N, BREESEENER, BXERER
K BERABES. FFRZGENVEER, REHEHTUREXERET T , SEFH FHHEH TRIBMNR
BT, XESH KBEEERBRMNEIERE™ ., BN REHH XM B LAERWAS A Ta, BX
BZHX BT RE T3 ABTES ARKRAVEER, BRXNEEMHFHRIEZNEEZRE S ATAWESE
MY M FRBEERIGENDEERR, XHENFERA REHRERNERTFHER, X SHE AR 78 LR
HFFRER—I, B 6 AR THMRWEHREEH A, UIRBEF 70 B G R, AR S %L EKR
o
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