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(1. BRFERFRELSLEAFER, 2N 730070;

2. TEANRFREARFEARE IBARAELZAESEREEZESXESE, ZM  730000)
BE, SAES¥, LEFF %, S4FATHAE, B, NETHBERENRX R, £ARERLIER
8% (soil organic carbon, SOC) EF BB KB W AT RAEHXITLON R, EREH. AEWETFERE
HIEH A MY, KETR2HT0E. £F, 8. RARWHERS, SHAMHYH KN 20.77%. 4
RERERGUBHFLQHENE, SFAEANEYHETEARER, B, KE, AFAHEB LAWK SOC 4
BERABK, £0~20cm LEHZREINFFAT (P<0.05), SOCHREERUMEEB LA ZTA, &
AEBET, BEEBRAD, BE, KEfAKEHR 0~40 cm SOC HFE 45 H 7.33, 5.44, 4.25 kg/m’.
BE, KEHEB 0~10cm L ESOCEEER, 25 & 0~40 cm X B 32%F1 31%. AAXEB MU 10~20 cm
5%, & 0~40 cm B B W 33%.
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Flora components and distribution of soil organic carbon of the

wetlands in the middle reaches of the Heihe river
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Abstract; The flora components, ecological characteristics and distribution of soil organic carbon
(SOC) at different vegetation types in the wetland of the middle reaches of the Heihe river were
studied using botany and pedology methods together with field investigation and sampling. The results
showed that there were 84 plant species in the wetland of the middle reaches of the Heihe river, which
belonged to 32 families and 70 genera. The species of compositae and gramineae were dominant,
occupying 29. 77% of the total species. Most of geographic elements of the flora embodied the feature
of temperate zone. The perennial herbs were the main part of wetland plants. The content of SOC at
was in the order of high herb wetland vegetation™lower herb wetland vegetation™>woody wetland
vegetation, and the difference was significant at 0-20 cm soil depth (P<Z0. 05). The coefficient of
variation of SOC was greateast at the lower herb wetland vegetation, middle at woody wetland
vegetation and smallest at high herb wetland vegetation. The soil carbon density at 0-40 cm depth was
7.33, 5.44, 4. 25 kg/m’ at high herb wetland vegetation, lower herb wetland vegetation and woody
wetland vegetation, respectively. At the high herb and lower herb wetland vegetation, the SOC
contents were more concentrated at the 0-10 cm depth, which accounted for 32% and 31% of the total
at 0-40 cm depth. While the SOC content was larger at the soil depth of 10-20 cm (accounting for
33%) at the woody wetland vegetation.

Key words; botany; wetlands in the arid region; flora components; soil organic carbon; carbon
density; Heihe river
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W RIER EKRAREE R RN MR ES RS, RERNEFAEN AR REEY S AR
BEBRRZ—, EFER, EEREARAREINERT, BBERELS, LREEL, EYSHtk
TR, SBERMINEERARES, BASEmMET . R RERA TRERILLARBTREX, 2ARK
ERHEZRE, ZERNERESRR, RRERS=RERGERBLZ—, EEEHEAFHY
AR BRSO RRESRE" . R, EATSWEDR, AXXBFRAKTEREE. FIHM
W T KBEIREGTI RGN, BHA SRR RZ 6 T ARG, BMEARL, EYSHENRAESD)
REFAEARAE . Wik, FHIEAEYSRPERER, WE RN BRI SR RBZ —,

R, B RTE X B R A AR, EEEPERBTEFR S A . SRR
YRS %, RTRAFIFEREYX R, SOC FERBT & WIRE, HmE—ERE EHE
BT IRMAEY SR R HIIRKIRE . VL, RO G BRI H IR R A B KR, @ EF 5
FEMREEST, TR T IR KRR, ESRMER SOC MM, AT RXEbEY
PRI AR ALIE A S R R B R ESRIE

1 WFRXHEER

R XA TR, TEXY EEFEKATABRHEMNX, S8, KER, REdHmaEIt
i, BRHFEE, BEBERAARIL QnE 1 s, FRXEBENR, BT HRE MRS KRHESE,
FRANHERBRL, FHFEKE 50~250 mm, FHFEEE 2 000~3 500 mm, FFEEE 6~8C,
4F H FEET4L 3 000~4 000 h. HIERABFERIKEFRIK LARE L, BRibzsh, £F#RLE, 31+, @
+. R+, EERR MR RERE, UER. 28 R&8, R, RS
RE, SAATFIREN ., AR, RS, WE, KE., SiEFEBHIHE,

- . 3058 o FHEA
— K&
= 1 1260 [ R

0 15 30

B1 BRRXAE RS

Fig.1 Location of the study area and the sampling plots

2 WMRAE

2011 4E 7 A & 8 ANt BB Eg T 2 mes A% A, T AZKHEEER . BHEEHE
B ARI ) FERE |, 7EVSH R HL R A B b 42 AR, BENLA AR DT, T ARTIME AR & B
1~2 AMEET, BEARKEHE 2~4 DEEF (B 1 Bim), HEFEANTTFEAR 30 mX30 m, HEA 1 mX
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1 m. AETFHEITTEART, ¥ 30 mX30 m HEHFRIGFH 44 15 mX15 m B/MEF, 15 mX15 m
HI/IVREDT R AE AR 5 1> 1 mX 1 m WEARTT, TR WIDRMREMNEARI, MGE, &
B, BIR. KA HEEEES, DEBEZRE, ML, HE. e, Sl 2E.
BB EEHPRILSE

RALEERETE, WX AKYSRE 0~10, 10~20, 20~40 cm 1HE 34, BHSRE
MHE1 AN 1 kg BB BHHTERE N, KT /G B LR S A 28, R T
Wi B, 2o, R K.Cr,O; SMMAE EENE L EAVER S &, DIEFEGRENF N,
FIRFIIENE LEAE, THKGESE,

RIEHE R ZEZNARMEN '], HHSAARSEPRAMEREGERE, #—PRERER
FEfp . R B R R AR AR A R S (BT 60 cm) AMREMES: (8T 60 cm)™
Hip, AAHEERROQFEWE (Elacagnus angustifolia) . RMPI (Saliz wilhelmsiana) B .
AN (Tamariz arceuthoides) Bt . ZHAEM (T. ramosissima) %, BEEHFHRACIESE
(Phragmites communis) B . &M (Typha orientalis) B, KB (Scirpus validus) K. B
(Acorus calamus) 3%, BMHTREE (Rumex crispus) F¥E, REHEGERBATETL B (Echinochloa
crusgalli) B4, BBEE (Achnatherum splendens) BE¥. KIE (Juncellus serotinus) Bt . RELY
EBEHK (Potentilla anserina) FE¥E. WMAITEE B (Scirpus planiculmis) T . W AHE (Taraxacum
of ficnala) +IWRE (Elymus dahuricus) B¥% . IKGFE (Chenopodium glaucum) B, BRI
(Polygonum lapathi folium) BEEZE,

3 HRES

3.1 HYXRFFHIE
3.1.1 HEPXREAHK

BT PR 42 MR E SRR, O RBEY 32 B 70 )8 84 A, Hr, BREEAY 1 #
1B 1M, BTy oR 22 B 26 F, XWFHHAEY 22 BL 47 JB 57 . IR RIS, M 13FP, &
FRALRIY 15. 48%; HWARAPR, L 12F, SFFAERM 14.29%; RERKADBER (78, 58
G, R (6 F) MENB W) F. FREDPE ORI IR 1B 17, SEREK
59.37%, ULHIRFS XBHABARUE-ANSILIRHEY S £, 5ETREXNMLHER, T8
X A 3E B T WA O A R R R AR L, BT ER A E A EE.

YR R AP AR Y SRR, 71 R/, 5 RRER 84.52%. Hb, —EAEAR 24, L4
B AT, —FERBAFEEEREY 4., TR (F/MFAR) RE 3, EARTH, LEKR2F.
BB REAARANKEZRRSS, ERTFEIHYMITARZYBRLIENELR, SEFERN
BUORFEE, FHH T ARMESINBER/DN EHomER A RE), AEREMAX REEAEN, HkH
ZEAEYAR, WBRE. RZ, EETHREERL, W —FEEaEsaRE.

MK SR LB A BUKAEMY G E, A 447, 5EFEN 52.38%; MY 32 F/, &
38.10%; MY 8 ., MASUKEMY HRHE, RFBR PRI KD FMARRE, TP AEEY &
EEENHE, SHRARKBEHF TRESBEEFRRR,

3.1.2 HEHYHX KRS

BT EHFEYBEN AR KR, FEEXBRKN, FPEYENS AR5 9 ANKE
2 AR, AR AR AR IR, 28 BB RN 49. 28%F1 30. 43% (AN 1 Fim).
FHRECER[13], WEXBNBHBEREMEY T T E (Equisetum ramosissimum) FT J& B K 8
(Equisetum) EACHIREW RBHHIX AR, Kk, 25 0 A 8 A Y Fl 28 78 s B A0 A
L ETMP B X LR AEY,




Vol.6 No.5
March 2013 RESE, EMTHERENE RRX LEANR AR 465

F1 RAURFRMAHTFENHS AR LR

Tab.1 Generic aecol-types of seed plants of the wetlands in the middle reaches of the Heihe river

il i BE/A s EBE/ %
iR il 21 30. 43
YZ R4 AR 6 8.70
Pty T AR S N RIG 4 A 1 1.45
LR 21 30. 43
JLEHFAERY (EEW aEs% 3 4.35
R AL 3 A B o A 2 2. 90
[25ii8, 8k i) 9 13.04
IR AEEIEN (FRGEREN RS 1 1.45
HAFEX, HilEFEHGE 2 2. 90
WFERX R, P, KA AR SN WA 1 1.45
LRI il 1 1.45
RIS AR 1 1.45
B 69 100
3.2 SOC Ry fiiis
0~10, 10~20 Fl 20~40 cm SOC HFEMK/MK 16 ; g
R B E A SRS > ARAEE nE 2 Fim), ) L B2

—
-]
ol o

AIK A 4

3 PR HbAE B KA E] 0~10, 10~20 cm SOC E B R
B3% (P<0.05), BARAHEHEIERE (10~20 cm)
SOCEBTFHRE (0~10 cm) +HSh, 2 MEAEER =,
AIH SOC B+ BB RO TR, 3 FE MM Bk

I SOC & BB+ R A A SRS, B N 2040
WS, KSR, SRy ETREREY | e
A FRRREEE EME SRR, BEH ey b RRRREREE
BAFHNTRAIRS BN EESNTYES  EH2 REBEEEER SOC EHMFHE
?&ﬁmﬁﬁo $F,§'\ iﬁ%ml’dﬁ%tﬂﬁ% E:%IZE:HQ SOC & Fig. 2 Vertical distribution of SOC at different

B THARRIACH, B2k A 4y Bk S e+ DR A L wetland vegetation types
BREGIRR, B, EAMEKAEAAEERREAEEY SOC 4, SEEEERBML, &
BB SOC A B F A AL SHAMEY Y | RENHMFRARL L JREE %,

RFNBHRBE RN SOC S REA —FNES, A—EBEERN SOC REERKZE AER,
L 0~10 cm TERH, AAMBEEREILE 4. 35~9.50 g/kg ZIH], HEFEPLTE 8. 85~20.42 g/kg ZJH],
BB B A LT B 2. 28 ~ 29, 55g/kg (WK 2 i), BEMBEANBRNTRRKEK, &
65.39%; REABANT RN, T 22.95% ~32.06% Z 6], NEEMHBAEE 0~10 cm SOC 5 20~
10 cm FEBEER,
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Tab. 2 Statistical analysis of distribution of SOC with depth in different wetland vegetation types
T AR A TRBBRE/cm SOC & #/(g/ke)  SOCH/IMHE/(g/ke) SOCHAME/(e/ke)  HrMEE TREF/Y

AR 0~10 6.01+0. 952 4.35 9. 50 2.13 35.37
10~20 8.1041. 092 4.01 10. 56 2.44 30.11
20~40 5.26+1. 0 3.24 8. 99 2.24 42.53
RS 0~10 14. 80+£1. 072 8.85 20. 42 3.40 22.95
10~20 11. 9341, 14% 6.16 17.22 3.62 30. 33
20~40 8. 2540. 84P 4. 66 12.08 2.64 32.06
R 0~10 10. 35+1. 302 2.28 29. 55 6.77 65. 39
10~20 8.2340. 76° 3.11 22.24 3.97 48.30
20~40 6. 444-0. 542 2. 64 12. 90 2.79 43.32

W REEHBCH 42 CRASEBRERECR 51, BEMAEN 104, REMEHN 27 1) ; SOCHIEHRN X+SD, F—HKBTFEHR a, b AF
RrRERBE (P<0.05)
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3.3 SOC ZEHHIE

5S0C &8—%, AREHEEEEF, 0~10, 10~20, 20~40, 0~40 cm SOC & EHLUEE
MRS ., AR, KEEWEES GQE 3a iR, BIEEREH 0~40 cm SOC ZFE 42514
FEMY 7. 33 kg/m? | RFEAEYE 5. 44 kg/m? . RAHEHE 4. 25 kg/m?. 3 FHE IR 0~40 cm SOC %
BRI GnE 3b BiR), B, AAHEELL 10~20 cm BTG HAIRE, R32.51%; BE., K&
K 0~10 cm WY BB, 808 32.15%, 31.11%. X5 BB HE S T Ay a7 S
R MERFA L.

81 [ Astamk ; B[ kA —
LR B R B %
] B {IRAE 36 | EEEERR EA M
r xR
P o ]
g E 7
£ R -
S 4t &
B Bl
K = 18
7 X S
2+ A
0 ﬂ AR , % AR 215 0 , g 8 2B
0~10 10~20 20~40 0~40 0~10 10~20 20~40
HBREE/cn +ERE/cn
a b

Bl 3 RENSHAERE SOC 7 B K& 46 Bl
Fig. 3 SOC density and distribution proportion at different soil layers at different wetland vegetation types

a—SOC % ; b—SOC R4 Lk
a-SOC density; b-SOC distribution proportion

4 SR

SR YRR 42 MEYEE RS, HERBMEY 32 8 70 B 84 B, DIER. RARMEEZE,
HRARN 29.77%, HPF 10RK 1818 1 #, RUBNFHEHEDRANBRHZHEELEEE,
EHREURE—DPBINEHEY S E5, BAMEY Sahy, b, SEEEARFMAN 60.56%,
X FE R Y Z IR M Je FX A 5% 058 B 1 1 7= A B R MU PR AR R AR, B BUK A SR DI A B
KAEMY I E, BB PHEHNKSFAAE, BRI HIEREHEY X REA R NIRRT 5 HE
B, UL X R MR R,

R, R KA 0~40 cm SOC EEBHIEM, X S5HRAE DA TR R MAEE 38
R HEEMBREN LA X, RRBEHRAR SOC FBAEA —ENER, R—HEEXERAN SOC IFF
EERERZESR, RBHEHARZEE, PSS T8RS RRENERME. SOCHEES SOC
G BIERPEERIE R E—3, RAMBE L 10~20 cm SOC B 5 0~40 cm SR HAIRE Y
32.51%0), Wi, REHEEIILL 0~10 cn W LLBIRE (51K 32.15%, 31.11%), R 3 AR
BB RAR R A Y B A 350 P A T REAR [
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