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Abstract

In order to study the current situation of the restoration of vascular plants in the returned farm-
land wetland, the samples of vascular plants in the returned farmland wetland and natural wet-
land in 2014 and 2017 were collected in Naolihe Nature Reserve of Heilongjiang Province in the
autumn of 2020 (October). Based on species identification, the plant biodiversity of returned
farmland wetland was studied by using Margalef richness index, Shannon-Wiener diversity index
and Pielou evenness index. The result showed that there are 20 species of vascular plant, belong-
ing to 3 classes, 8 orders, 7 families, 18 Genera, including Monocots (12 species), Dicotyledones (7
species) and Equisetum (1 species), and Typha angustifolia and Deyeuxia angustifolia were the
dominant species, accounting for 60.44%. The average vegetation coverage of wetland was
83.75%. The Shannon-Wiener Biodiversity Index was 3.3595, significantly higher than that of
natural wetland (2.1423), and the Margalef species richness index was 2.7435 and 1.3661, respec-
tively. The Pielou evenness index indicated no significant difference between the returned farm-
land wetland and natural wetland, which was 1.1858 and 1.0302 respectively, showing that the
species distribution in the environment was more balanced. By comparing the species diversity of
wetlands with different cultivated crops (corn and soybean), it was found that the species and
quantity of higher plants in returned farmland wetland with soybean were significantly higher
than those with corn. By comparing the species richness of wetland vascular plants in different
years at the initial stage of returned farmland wetland, it was found that with the extension of re-
turned farmland wetland time, the composition of higher species tended to be unitary, and the
dominant species were more obvious.
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1. 5|15

AT IR MRS B0 1, SR SE B NS RS RS MR, BE I W) RS , 1218 K
AR, BREBON LA R, BREE, B RERE A S RGN B IR E
SWESERRAG AR BN T, ERANREANTHE. BB HEm | XES, &
DA BT R s A R [1] [2], AT ARtk B 5 B R 0 S 3 BEAE TR VA PR L WA SRR 1
M AR SRR 1 [3] [4]

TEBEE R R IR AE S RGN EEAET LR, IR R AR, IR KRR E IR %A
BRAI[S]. SRHAEYIE IR I E A Ry, A% R . MRt S RE Sk 7RI B AR S B
[ I RN K S S RPIR L, 2 i R AR S ThRE AR S RGUAE ML B 245 [6] [7] [8]. HEMZ
FEVERT DAAT RO R AL VR R AR, DO eV 5 5 B PO SR AR o AR BNl R 2, R
Vo MR TR0 O SIS HOIR A, L SRR AR UONE MEI R - R YAEE - R
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S FUESKAREY, XA FT AR ER[9] -

P AR R IR MR T 20, M Z R, (HIR GG R IR HLZ 1 AN I ) FH 38 2k
TRHEARRIRRIEH . A 2014 FFFHBHHEAIE, #E 2020 43R HHAE 105,060 H. FELUARES
5N TAEEMEE K7 AR T ERLEE 8, YT iRy X AR K, SR
TR s S X B AT AR R X GE BRE (AR E R KGN T K) S B AR b gt AR Bk AT A
YIREDT R, XPIRHHEHAEPIFI R ZREME . PR 2RI AL, IR FHE S B SRIE A R VR K
SIELEHETE, AH I EH AR DI SR I M AR AN PAT IR B 1 AL S B =R AR

2. ARMWBMASHRFZE
2.1. WIS

MRYTHe S B R SRR XA T = VPRI, AR B, P M E =BT T EX
WL AR VI MR BE RN . RFXEMET “ARESRGR” T “ NS 57K
RRRGHA . PR AAAR N KL 132°57'25"~134°1024", b4 46°30'10"~47°22'17" [10], i%f#4 X
TEARA IR G LK A ARt A9 A 4 B FG A B 3 [ RS R AN K A 78 &R 5

FR TR R T e A R R R R R X, R R R R, ZRUDW, Bk
AFR, BFRH BWESD, HRAEBK: KERGAI, R, BRHREEREGR, £F-AMT+
B, IKREHE, HEZNHRBIR . RN 35C, &EHNTH, AR 21.9C: &AHN1
H, AFHSER-18.1C, B/KEMFENSEMALL], B2 RTFREN, WExRnHES, &4 6~8
H, BEKEEEFE KRR 64.5%, £ FEF/KE N 537.2 mm [11].

22. REREE

T 2020 “FEAKE=(10 H), FIFRETEXS B0 H AR DR X HRBHE i S5 48 A EAT 1. 2>
X 2014 AR BHE M. 2017 AR BB DL B AREHE, [N 25 18 DL AN R B R EY) (KRR &)
HERBEE IR T HEAT X LERT AT

855 JE I n— B A b (8 MFRE D), b TR SRR R SRR T A R, BSRAE BRI GPS JEA,
S TR X B A IR M AR FE R AR S . RIS AR Y. N Ry, =&MLt
RIGETT A, IR BRI 200 E A S g s L, & MEGEE 1, K1),

Table 1. Setting sampling sites
1 RESEE

WEA R GHE R BB DAEER T EY RG24 HR
1# N46.8522°, E132.9426° 64m 2014 4F KRG KXAe
24 N46.8511°, E133.0707° 59 m 2017 4E ESN KXAe
3# N47.2876°, E133.9303° 77m 2017 4 PN JHEFI AR
a4 N47.3536°, E133.8415° 91m SR TAEY) JHEFI AR
5# N46.8537°, E133.2195° 74m 2014 4 Tk LRI R Y)
6# N46.7400°, E132.8912° 82m SRS TAEY) NI,
T# N46.5740°, E132.6329° 83m SRS TAEY) NIL=43
8# N46.7449°, E132.6118° 73m [SES T3 TAEY) bk
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Figure 1. The geographical location of sampling sites
1 RSB EREE

2) PR BE R

a) MAECKR, 706z, RERTERAHE Y,

b) AL IS, A2 oA

3) BN TR

a) fIRIFICRKIEIEEARAL, EEOBM AR, 2. 9. k. A,

b) FAFEM: BE 2% 100 m FEZk, FERFL BT 10 S Imx Im #£05; BEAREHL: ARAE S
B, FELRKFERIE A%, TEREZR BATRE 5 A 2mx L m REDT s XTI A 2 M Fh, 34T 2 M R4
WAL, [R]I BE A7 AR S0 5 vh A P T 25 S R R Mk 23 R 15 48 [12] [13] [14] 5 15 ARG
LRBTEE.

4) FEHLIE A E T AR 1R R

) FEHWEEARFIEREAR, (RAF GPS 15 4% T I RE M AR 22 % 42 58 6 5047 «

b) BAFETTERE: SRR, YRR AESE .

5) AT

a) JE FakR S M ETT %

SR S HINEIMNR R, RAEBUE 7 REIT A b, ARIEZDS B AN TR DT P S
et 2 BT AR A D5 AR EL B, LR R A o S

TEYATR: TSR T LU AT b Sc 44 . 74, RO ANCEFETT W SRR, [l
WA TSR T 447K

b) PRECIIMGE : FER— DTN, Bk — YR k() £ H [15]

2.3. BRAES SHh

{81 Past326b A 73 it LR X A [E R B4 B AN [R] AL R R VR4 2 R P00 1 e S AE D 0 o 22 5 1 4
#, 45 Margalef F='% 4541, Shannon-Wiener Z #1VEF5 501 Pielou $45) e %4[16] [17] [18]; Zr#irik
P IXA AR ASRIAS [ AR R E P 2R AL AR M A P 2 FEME R B R B 2

Margalef f54((D)MBIE—MHEVEE L 5E, B F 8 FEFERE ;. Shannon-Wiener 5 4(H) K/
BEIRE R Z PRI S, AT ABUEEE T R — S REBIRREA S T —Fh, W BEE 0 2 RVl e,
KEMAEVERBRR, W HEBK, SRS, VP ZREMEBAC. . 2H < 1R, PR bR
Ay B 1I<H<3B, PFhARES: 2 H> 3R G . Pielou (3)345] BEHE 3 — i sl 455 b 42 38
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YIS E B BRI, R T SR AMASE S BC S SRR . A SRR BT, S
R [19].

3. BRE R

3.1. SRR SFEMFPLE R T WAFE

3.1.1. FEINWRE S4B HHEM S FEIFERR

2020 SEHIHE AL, ER T B AR XCRAE A A B = S5 Y, 2% ERET 7 8 9 L 20
G 3 AN FFHAEIAN (12 FR)RIXCFHAEDIN (7 P LA AR Fh), Hod s b R AR}
Fhkm %, L8, AP 40%.

2014 fFIRPHEH SIS 4 B 4 J&. 9 By 4l ARAFEHR % (Phragmites australis). /M-
(Deyeuxia angustifolia). (Miscanthus sinensis). #i 2% (Setaira viridis) f17i{(Zizania latifolia)~ A WRF} 1 7]
Jf](Equisetum arvense). ¥hHL H [ K ik & & (Carex appendiculata) PA K 5 48 H it K 24755 5% (Sonchus  bra-
chyotus) f125 & (Artemisia selengensis); HH, FEUIRFHAEMNRARHEY AE, AP /N =
AP35 . 2017 FFIRBHEH S SR 5 BL 5 )&, 6 B, 20l B 48 R AELK#1-5 (Calamagrostis epigeios).
$7#4 (Echinochloa crusgalli). 3k (Triarrhena sacchariflora) . T=(Miscanthus sinensis). 1 J2 ¥ (Setaira viridis);
PR IEFL H %R 22 224 (Bidens bipinnata); £k ik H 25 B8 -7 78 (Typha angustifolia); 545 B 26}/
¢ Y £+ #5(Bidens parviflora). &% (Ambrosia artemisiifolia) A &% % H %5 # £ %i (Cirsium japonicum); Jtd,
FEDURAFH BB, 72 DAL 5 Sui B BBt & il R B (5 2).

Table 2. Species list of vascular plants for returned farmland wetland in different years

*® 2. TEIRMEMEHSFEYIMER

BB
H # i 2014 2017
PN EXK XE E5/S
72 Phragmites australis N v
/M- Deyeuxia angustifolia y
1 Miscanthus sinensis y y
M 2% Setaira viridis
KA H Poales ARAFL Gramineae
¥ Calamagrostis epigeios R v
B H Echinochloa crusgalli S
$k Triarrhena sacchariflora y
7K Zizania latifolia \/
AW H Equisetales RIEEL Equisetaceae 7 3] Equisetum arvense v
5 H Cyperales S5 R} Cyperaceae IRk & B Carex appendiculata N
KMPRAESL H Farinosae %%} Compositae Y3441 Bidens bipinnata J \
# 9t H Pandanales Rl Typhaceae B 73 Typha angustifolia
/NIEFELH Bidens parviflora < v
) KZ5 152 Sonchus brachyotus y
}5# H Campanulales %%} Compositae
i Artemisia selengensis \
[ % Ambrosia artemisiifolia y
% H Asterales %%} Compositae #ij Cirsium japonicum J
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JRAGIm L SR 00 5 H 5 BF 8 M, il Dy Ek SR H B RHOBR A . R H R B E
BhT 28 M2 3k H#ESE HAREE R ER B AE (Lysimachia thyrsiflora) . 518 H 26 R4 (Artemisia integrifolia)
FrRIRZL B 7§ AAEFRHKTY %L (Monochoria vaginalis).  H: A A 25 B - il (7 3).

Table 3. Vascular plant species in natural wetlands
i 3. BRARMESFEMIA
B # vl
#% 50 H Pandanales Al Typhaceae Bemt-Z 7 Typha orientalis
HFEEE Setaira viridis

P73 Calamagrostis epigeios

KA H Poales RAF Gramineae
73 Phragmites australis
¥k Miscanthus sacchariflorus
#3% H Sedum WBEIER} Primulaceae EREAE L. thyrsiflora
k8 H Campanulales 4%} Compositae M7 A. integrifolia
HPRIEFL H Farinosae W AJERL Pontederiaceae T35 2 M. vaginalis

3.1.2. ARIBRHESEFEYYFEE T LHHE

SATIE, A 2014 SEF] 2017 4, HE)0 AR IX IR Z T 4 FERRPHEIREE, 2017 4R
TYEF] 5 H 5L 10 Fh, 2014 FRHHEHAEY) N 4 H 4 B 5 B MWFRMEUEKES, KT 1H1
5 M,

BRI FAREHAR LLEL, BRI AR PHE M S S A 8 H 8 B 17 F, IBPHEMK =S A
5 H 5% 8 ff, Ui BB IE YIRS N5 (K 2).

20
15
F o " AR
= EHHEH
5
0
H B #

Figure 2. Comparison of plant species between natural wetland and returned
farmland wetland
2. BREMSIRHHEEIFMALLER

3.2. MERR#MAEDRHESFEDIMEERLR

H 4 WTULEH, HUMEBAEY R R ERERHHEH, 2017 FIR PR S Y20 E 2014
FERN B REIEINPIR T DAEBREY O TOK KR, RSB .
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Table 4. Statistics of families, genera and species of plants in the returned wetlands of soybean and corn

T4 DUEMMEMIAE. TROBHEMREDIR . B, Myitk

IBPEEGY ® J& Tif

2014 1F 3 3 5
RE

2017 4F 5 5 7

2014 4F 3 3 6
K

2017 4F 3 3 6

3.3. FERIRHFMEHEY 5B

Wz 5 iR, $e0i B SRR DX IR MR Bl 55 FE S5 2 83.75%, 2014 411 1#FN SHRAFE s A A o5 5
5394 100%F1 45%, 2017 41 2480 3#RAE s IAELAY 55 B2 85% 11 95% . 1 DR X [WAE Y 75 5 i = fE A
100%, HHILTERAE s 14, 3#. 8#, (T 2014 B HHEHAN F AR HL; FARME T 45%, HILTE SHERFE AL,
BLT AR AL B o HoAth % RAT: A BAEL A 75 B JC BH AR AIE

Table 5. Wetland vegetation coverage in Naolihe Nature Reserve
2 5. BV BERRIFXIEHEEEE

KA A 1# 2# 3# 4t 5# 6# T# 8 M

5 1% 100 85 95 65 45 90 85 100 83.75%

3.4. SHEMEY

i IT Past326b # X1 3T AR (RS X AR BHE AT B AR Hh e A i = R A 2SR RO AT
BANEH S B ARIB T Margalef #Fh 3= BEFa 2007y 2.7435 F1 1.3661; B#HEHLY Shannon-Wiener
VAR ECE A B m T E AR A A 3.3595 A 2.1423; BRI S FEHE%(1.1858) 5 H AR
Pielou 327 % 5 47(1.0302) {8 K 0 [H] (£ 6).

Table 6. Plant biodiversity index of returned farmland wetlands in Naolihe National Nature Reserve (means)
% 6. RITUTBERRIPXRHHEEME NS HEMEIER(FIME)

AR ETRE Margalef (D) Shannon-Wiener (H) Pielou 3151 & (J)
WHIRRY H AR H BBHE H A B BBHEH HARVEH BRI
Rl 1.3661 2.7435 2.1423 3.3595 1.0302 1.1858
4. g

AL AN [F] EF AR A Y e SR A R SO AR SRR LU, LB i B AR IR X2 T 4
FEEAERHHMER, I 2014 FF] 2017 FHERHHEH m SRS AR YA SR ZIUE G, BYIREE IR B
FERRAOIE N, EAEY MG TR, (R AECREER, TR RN S A AL R R
MIZ A A 5<[20]

S UAEAFAAED (R AR E) O LE, FERBHT, 2 DAEB A EY O K, IR = 5
TN RN SN B B S AR 2 oK (It Ay WY R 3mSR AT K 5 B R A IR BHE AR A ) 12
SRAEBRAER, RRRHE K H 3h 7 B TR R TR . 31 ZE X R V& T8
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BRI, B BeRh7 PR AT R T IR AR B R S5 M B A T AR e [21]

B IR HHEHAE YY) Shannon-Wiener A4 # M H5%1(3.3595) B & =1 T H ARV HE(2.1423), IBHHE
Hi) Margale =F & BEFa B8 = T EH ARVEHL, 4351 2.7435 1 1.3661, 11jiE #HEHLAN E SRIEHL Pielou )
SIEFRBUREUHERE, 450y 1.1858 1 1.0302. X Lbar#r, 1ZiRHIBHVIIHAY ZHMEE LT, BESH
BN, EEEYS SRS, AR BB SR HHE S S R A £
BEPER S0t LA A e, A ERAL IR . AKORR S5 Hh i S A A W 22 R B S R S Ak — 2B i 7R [22]
[23]. AIREHIBHHEWE G N T HIESIEA A O, (i T0F 7 DGRBS 1 T B TR, K AERE AR
AR R A T8I, A T X ARt 9 B TR A I Pk S I [ 4 RT R S B SRR AR e RS
[24].

EAA R, T 2017 4 KR HF AR & 2 V)M K 5 (Ambrosia artemisiifolia), {HAEFEHE )
HEED, R RERNINEZRI X, EFdE— L3 RGBT KA R, KRS JARRE PR E S0,
B2 BN KIESN TR A P IR R — e AR . B, FERE R 6 A SR 1k NS 3 )i B+
YL, DAORY 430 AR ASFAEE[25] . RBHE R AR AR VIR R 5180 B EYD . IR AR L Rk
A KA FPESE Z TR R A G, N sRiE HHE Hh 08 2 R & A 5 22— DA 7.

5. &g

PR RETTRAESR T3] E SRR X GR BB b 2R AT 4R E AR IR L BUIR A2, 1R AR 5 B R E 4k
EREYMRESS 20 M, EBEOURARRSAE, RHWF B F i (Typha angustifolia) Fl /s i 3
(Deyeuxia angustifolia) . i IR HFHTHIAS [FRRBHE R = S Y P & B LU BRI, il A 1R A [
IREK:, mEEYRh T 0 —, RRMEME. SRR S B R A 2 BEPE I L4y
Hr B Shannon-Wiener AE4) 2 FEMEFE A0 B = T F AR ;. Margalef #0F04= B fa SUR BHE B & T 5
SRIEH; Pielou Y251 Efa OB HHE AN F SR HIAHZE A K, TEMREEMI A LB 5] . 5 AR FBHFE
PI(FKANR )G OAHLE, ERBHINA, 4 DA EYD AR G, SR M o S5 R A b 28 A 5
FRPEP I K BB A A BE 48 .

EE U H
A FAF B AR ALK S 2020 F R ZFAAEIZRT R 7 48 900 H (S202011225046) 55 ) .
Bk
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