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A1, A 130~140 do £ X 43 2 O JR 45 £ AL
S SN 1 R N R o TN Y i O | B E g
FE#E 2 8 DL VU JR &5 (Stipa baicalensis) B (Ley-
mus chinensis) B 5 (Arundinella hirta) %5 h % .
1.2 AEE

3 0l 34 BT b K 9K Ml AT ) 20 e A AR
(FEHBAM ) (NY /T 2997 —2016) 7 4 WM 52 543
P2 . AR % BT ) 7T 5 ( Temperate meadow steppe)
L5 i ARG s %) (Low-land meadow) , J& T H #ij 22 J&
VLA A R i 1 TP R R A BT A 2 2R L AR
RN Y RF v 2 0 R e Ak — ot J 0, 7 4% A
Hiy oA B AL B A D, B A RE A 5 3SR D, A 5 TR
TmX 1 m, HERET Z [0 {8 A B 100 m HARE
Bl 30 s R RE 5 R L B AR R
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) RO 2 O S Ji e B R L, 4 S RO D o
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R ), B EOI 2 O IR M ) 5 IE 2 0 R 0 A 3
AR P2, 8 Oy ) SRR R | 40 1 R BUK
P18 e o) e Ji s DA R 9 o R ) R A
1.3 HEWHENETTE

AR S BT S SRR AE , 2021 4E 8 H K E 9 A W)
TERCREAE K R RE B AT M A, A 1 m® TN
B AT R Rl e B v RE R R ORE T R OR ST
TR 1k, 37 BB S e A ] S 06 A AT A T
ETH

e BE R A 1 mPRE T N T R AR ) (8 R A
B AR R ASD) BT A B SF 24 1 R OF AR A A R R
X RER EAT Erh R R Ry

R AR T N T A A Y R AR A A DT T
FURF 23 L, R H I o
1.4 TEFENEFTE
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30 em 2 IR JIAEA ] 2 0 80 T 3547 4, FR R
Jo K UE 4 25 th AR 28, LTI i &R o 6 3 &
JZ PR 2R 4 S U T AR A A . Bl R R,
] — )2 3 UCE Ay B AR BEATIR & A IA] SE A
HEAT AR T A AT, 3K A OB (E . e 4
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L W Oy 1 2 R B R e AR A ) By

530 .
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H(g); VRIHRIIEM (em?®) sw i S KEY)
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FEERE D= N
FARBMN Z RSB H=D> (P )(InP,)

H
n

b SHREE R ECE N LSS B A AR
B PRSP F dRB e
1.6 HEFKITFHZE

K H WPS Office Excel #4784 4b B A1 22 &, ffi
FH IBM SPSS Statistics 22. 0 fJ B REAR K—S ¥ 5 7E 17
IE A3 AT 56, X T 5 0 2 40 A (14 BHE R ) Pearson
5 BEAT A AT

2 ER5H5MH

2.1 HYBEAREW. SHEEREYEIFE
2.1.1 HBHBEMAR LEMASHEEE AN
10 A it 6 ) I 4 A AU 5 ) 1) T A 40 o 2 DL
RLATURIAEH T BRI FE o R
A B AN FE B T A B L, 34 ) AR UK B A
PR RS AL Y 1 )2 A O DU R B 3 B R b
T (Calamagrostis epigeios) G RAFHEY) 5
JZFEERGR HREEY; TR R R
B 3% (Potentilla flagellaris) .

2.1.2 MBI EEADTRA AL THIE K
Yy Fh BB 22 0 TR R R ) R R, B AR W) o R
106. 82 g(Ty) , it KK 402. 19 g(T o) s BEVE Wy Fh Bods >
(1 A b, 525 ) b 1 A ) B 0 /N 662. 83 g(Ly) i Kl
1640.53 g(L)) . MAEFEHMIE0~10 cm £ 2,
I FLBE % - R B34 AR R T E BN (K 2) .
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Table 1 Dominant species in plant community and characteristics of plant community diversity

‘ ‘ hx i%fg e Pielou

b B LR R AR #l I i Y EiER 4 -, ﬂJ//JTE
DMG Eizh 4

T, WPl BE 2R #K Scutellaria baicalensis 10 20 21 85 3.97 2.76 0.91

MWK F Lespedeza daurica K W Clematis hexa-
T, . 13 18 20 80 4.53 2.84 0.95
petala K E B Thymus nervulosus
T, WP B LR 3 Filifolium sibiricum %% 5k T 12 18 20 75 4.52 1.83  0.61
T, PPty 65 BB Carex korshinskyi A 22 8 3% 8 13 15 85 2.41 1.91 0.71
T, HMZEIKFE Agropyron michnoi V&% Koeleria cristata ik Zs % =% 6 9 9 90 1.78 1.99 0.91
Ts MRZEVKE 55 A 2 b R 6 9 9 80 1.63 2.00  0.91
T, R B 2R Astragalus adsurgens R R 2R B 3R 8 12 13 85 2.32 2.14 0.83
Ty K= Spodiopogon sibiricus N AR 2635 IR £ 3% 6 11 13 95 2.11 2.13 0.83
T, ERNCE S NN &S B 6 10 11 85 2.04 2.12  0.88
Ty W7 DL EEIRCT AT R 7 11 13 95 2.36 .98  0.77
L, AN & P 3 4 4 85 0.52 1L.04  0.75
L, R O E Artemisia mongolica iR 2 b 3 5 75 0.89 1.34 0.75
L, b BB 5 Vicia amoena KK 8 3 4 5 5 75 0.81 0.85  0.53
il Typha orientalis KA Wi % Hemarthria altissima 5 # Iris
L, 4 5 5 90 0.73 0. 56 0.35
lactea var. chinensis
2.2 TEBAMRKENFE PO RZ LIE TR, TR RIE S KRR, KL

2.2.1 RHURDAG TR W THERG RIS ERR (32 2 R SR R B LR VR
TIEE KRR FER,0~10 em LR EKFEN 12. 7200~ IS KR T B W W TR e e R R
66.07%0,10~20 cm £ )2 & /K HR N 10. 56 0 ~49. 75%, Z5TE B S AL R B 5 - A K R L R R 2 T B
20~30 cm +J2EKHE N 10. 2596 ~43. 37 %, AR , B o PR NS U )| w2 U | D = B H e
AL E T OICRBER LR R RO R B R WA )R A R e TR ) (R 3) .

®2 EMBEN LEYBERRENBRE

Table 2 Characteristics of aboveground and root biomass of community

AP/ (gem™?)

yogi! W LAY T E/ (gem ?) -
0~10 cm 10~20 cm 20~30 cm B /g

T, 189.72 490 60 70 620
T, 185. 00 410 130 0 540
T, 137. 60 740 140 30 910
T, 334.02 760 60 0 820
T 377.00 390 110 150 650
Ts 275. 84 890 410 100 1400
T, 257.85 870 220 150 1240
Ty 106. 82 740 430 20 1190
T, 336. 39 980 450 30 1460
Ty 402. 19 680 420 110 1210
L, 1 640. 53 780 330 0 1110
L, 676.52 480 30 30 540
L, 662. 83 920 300 0 1220

L, 751.74 720 400 40 1160
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Table 3 Characteristics of soil moisture and bulk density
e TS KER/ Y FHER T/ (geem™)
0~10 cm 10~20 cm 20~30 cm 0~10 cm 10~20 cm 20~30 cm

T, 14.18 13.65 12.19 1.36 1.39 1.48
T, 12.72 10. 56 10. 25 1.54 1.56 1. 50
T, 20.22 18. 39 16. 36 1.19 1.33 1.41
T, 34.10 31.72 23.35 1.25 1.29 1.52
T, 14. 08 12.39 11.88 1.46 1.48 1.48
T, 17.70 13.80 13.17 1.40 1.44 1.42
T, 40. 37 28.93 25.22 1.09 1.17 1.20
T, 66.07 49.75 43.37 0. 86 1.07 1.10
T, 36. 86 33.62 32.48 1.21 1.07 1.28
Ty 47.27 46.82 42.94 1.12 1.09 1.13
L, 49.74 18. 60 14.32 1.12 1.21 1.29
L, 45.54 37.59 36.13 1.02 1.11 1.20
L, 49.10 41.00 39.46 1.02 1.04 1.13
L, 61.82 59.85 29.34 0.89 0.97 1.29

2.2.2 XM pHMEAE FF K+ 2pHEAME S
R AEBEAR LY RH NG )2 WRE N, +
1 pH E F1HL 52 38 W7 3G R A B TRk R ) R
Bt 5 pH {H M 7. 67~8. 93, Ik M1 % ) 19 1 5 pH (K
H98.34~9. 14, 104~ i P Fof) B AE DT b LA 54

O pHfH 0~10cm

@ pHIE 10~20 cm

FETJT B 2 5 R A F 100 ps/em, & F 100 ps/cm
f HEL S R R 133, 7~275 ps/cem , % Hb FE A 64
TR N 171.2~298 ps/cm o B R FRAE 2 B0 1K Hh B
fi) (9 + 5 pH (6 Al i 5 8% 5 & T IR R R ) B
JE(E 1),

0 pHfE 20~30 ¢m

A HEER0~10em B HSF10~20cm 5% 20~30 cm | 800
5 700 o~
3 600 g
u g o ;
§ ¥ 2
3 = i1 400 3
- e
1 M [ 200
M hd ~ : ~
i 3y
13k 4 FiE o
7 T8 L3 L4
Ab 1
B1 &+t EpHEMBEXR

Fig.1 pH value and electrical conductivity of each soil layer

2.2.3 AR FAMNFELEE HEEEMA
TG 5 e 1 A8 Ak e B A e Bk B A 2 R EE R B
4 R HLRT & i B W R B R P ) BT 0~10
em +)2 B4R & E N 0.808~3.907 g/kg, 10~20 cm
+EN R SR N0.489~2.521 g/kg, 20~30 cm +
JE R AR &N 0.493~2. 598 g/kg; Ik 1 # 41) 0~10
cm )2 AR AR 2.651~3. 276 g/kg, 10~20 cm

+ RS8N 2.489~3. 217 g/kg, 20~30 cm +
FEH AR &N 2.051~2. 388 g/kg. M F ) 5 5

0~10 cm +JZ WA HLBT & & h 1. 25%~4. 325, 10~
20 em - 2 WA HLBT & &8 1.03%~3.11%, 20~30
em 2 WA ML &R 0. 927 % ~2. 53 % ; I b 5 )
0~10 cm £ 2 A ML & & H 3.07%~3.94%,10~
20 em T JE WA LB & & 2.39%~3.18%,20~30
em HRMA PR S RN 2. 27% ~2. 5% , i 1 A
Ji A 48 4 FUORUA BIL T & 0 AR A AR 2R Ak
A A% Hb R 4 A FURUA BIL & R R
B JFE (K 2)
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Fig.2 Total nitrogen and organic matter contents in each soil layer

2.2.4 XA LEHMBEEGALE TIESEM
A LB B ik B 2 R 8 i e /b, 0~10 em
TEMEERS S EXMNEBE T K, 0~10cm £
B A AL & SRR SRS AR BB

FHIEAHSC M (P<<0.05) , 5 F AR WL gl Z AE MR 5 382
JE F8 B 18 i 3 BUM 6 Mk (P<<0.05) ,0~10 em - )2
FOK RS YRR R RO A O R A B 2 KT
(P<<0.05)(F£4),

F4 ~10emIERSTSHERBZFNEXRE

Table 4 Correlation coefficient between nutrients in 0~10 cm soil layer and vegetation community

A L LIRSk FREHRBDMG  FRIRHEE Pielou ¥ 5 BT 5L

0~10 cm L2 2R 0.656 —0.368 —0.465 —0.538 —0.567"

0~10 em A HLJET 0.620 —0.428 —0.512 —0.581° —0.593

0~10 cm £ 2 &K & 0.672" —0.577 —0.645 —0. 640 —0. 564"

T o Rs B 3 M ek (P<C0. 05)

3 R R o 2 40 19 SR 4R W K A
5 1B B - 2 2 B B R A A0 A 22 R Y 5%
3.1 AREREY B R A S AT X BN R VR UK S R R (R 2 AR
PR IR AT R RS R RS ARE 0 o i s v 2 I 0 OSORE X e 1 1 s
BFIE T Bk WA 2 — AR OB AT g 1k s . A BEIE A K SRR T £
b S SRR R LR MG OT BE S L g g ISR 4 B R M L G O

SR, 1t 1) VR 6 SRR 250, 8 A A R B R I e ) ) B
R/ LGN B 5 G (L T 4 3 = A
f), b o R R R 0 5 B AT AL A o i R A R i
T = A T B 8 R AR R R A U R SR A R
TE75%0~95% , ZHEH T 806 ~85% .

RO S DT R A IR RN T, R T
b R R T EAR AR U A R I IR )

4 b b A Wy 3 ol AR T ARG M e ) SRR ) Y
MM Z MR E RS R R R

JE R R B RRE AR B IR B AR, i LA
Ve i B, H 22 A O A R e ) ) e RO
A HEVE LR A AR O R R I N B R AS B

AN A i B TR K S AR AR A IR M ) R b |
82 B AT 7 7K R v A A 5 )

Fan &5 o [ 550 17 A4 28 B0 /4 B 9% 0015 0 B
TR R A R AR A R B T E 0~10 em + 2
1, V25 45 5L S Bl 2 b 2 R A 6, R A
TR D 3 5 A A A R — B R 2R Y
YR 2R 38T 7E 0~10 em + )2, IF AL BE % + 3R
380, AR R T E RN . MILCHUNAS 457
HR A 4> Bk 236 A4 4 5 1 B 47 ] 09 43 07, R )
MR A Y R Z A LR, WS ARHAELSRA

B ARLYE 4B AR B 0~30 e M A= ) B 5 RE IS 2
8] Y AH SEVE R A B B K F
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3.2 BATFETIERSGHE

AT SN o [ B 131 A SR RE S AR 177 A RE
Ho AT A3 A, AR A R 3 PR 3 e il A A g 2
T 5% ) 240 I, Xl o R i ) 9 R S T
AR B4 T J7 3 L 45 A - IR B0 A 43 17 00 B R 16 B
JEBAR o BRI ) Rl e PR R A R,
KM L B LRV R, £ KR
R R TR M R R D Y K 43 5 o {2
HE v % 43 B S L R AR R I AE SR, DT AR S A
B IR R ) AR ML RE A (9 0~10 em 2
K SREE T TT LA 1R 2 AR FR 6 3R 4 SR L Li
SEUSIRESY T 1982 — 2015 A AR A AR Ak X N 5 oy B
BILE = TS 25 R B ANPP 5 oK i 52 E A
5, F W K B R R R MR EEAEN . B
P i) 5 )2 b M T g T ) T
BRSO R R AR AR 2 1, R KR BRI
T2 110 18 0 2% S B0AE 7 0 I e AR b A A P TR
0 A, 2 v 28 R b+ SR ) B T IR Ak B Y 35 B
M 7 20 i IR A g A MY K R R AR kIR
i) B A R AL R

B )2 R BB, & + )2 5 pH {H AL R
RER PRGBS RS KE—E
OR TRV R B S g R TR ) | I
B2 R B R AR ) 5 TR ) RS L
ol FoR £ 3E pHAE ALV Bl ok 8. 34~9. 14, 22
2 IR T AR b ) ) AR B AR A

58 4 AR A HIL T 0 AR R B R R
B & 2 R B B, A RURIAT ML B R R,
RE LRSS EBRZE AR S T Y 5
A — B0 % M) A ORI HLIR & B A T T
R ) R 3 1 R M R ) R AR AT K R
R K 3 T 38 A — 8 DG FR il M R ) R P b 38 T
T B 0~30 em + J2= 3 K BB A AL 255, H 4 H A
A WL R, U K o X 3R 4 R
RK .
3.3 MYBEBTESIEFRINXE

RUAE RS ) P B R P VT R A (a
0~10 em + 22 A AP & & &K RSB KA K
BECE A 3 IE M OGP (P<<0. 05) , 16 A B 7% % )8 %
P2 IR (5 B A R N AR 1 25

R AR KR JBE 1 S Ik B v 1 el 2 T A 4 R AR A £
E T K A AR A, 3 e SRR R LT 1 5 e
He 5 W PR A, U A SR A N R
e, 1 v b SRR W A A7 A T AR & R R A
A& M 8 5 G0 10 A Wy A 08, o Bl 39 i v A
Yy 22 R (E 2 22 R T B 1 0 SCAT BB R BORR E] L R A
pos SR I E B A S CR DR D) NS 2 &7/ R L
FEETED HAESTENO~10cm LZ2H A
BLIE 5 o 5 AR 9 T A LA 20 R M 1 2 50 R i
T7AE i 3 FUM S PE (P<20. 05) , 22 FE M 48 BIOR B e i
e I R S B ER A PR R AR UL TR K )
ZRERY I N 20 R R LA AL S R, X
5 E SN RAEIE —H SRS YR
R AR R A A AN 2 R R B A R RO AT
T8 5. 325 FURH P (P<<0. 05) , A RFFEIN O, T3 5 K i
MRS EEE UL Z R N R ESH
T KRR N R AR A A R, ik
Ab T REVE R R AR B Y O SRS A TR
FIZH SRS R T2 R R e KRS
TABIAROL M, S B Y R 2 BV R R

4 i

S 7R R P ) R R v R R LR R R R R
AR ST B 1 R I SN LN N = i 33 W
L5 R I o B2 SR 7/ 2 1 R TS R R
fi) R D AR R ) Y L8 pH E A B R WA
BT ek R AR 2 3 vy T UL P ) R, b A
PR R R, 0~10em L2 2R AP
KR RE VR AR SUBOAE AE W I AR D (P
0.05) , 5 Z P45 K0 ¥ 20 S 48 20 3 DM O (P<<
0.05) o ¥ £ 14N SO UK SR AR IR b i 78 55 I A 1 v
i AT DR B R KT BRI T 32 3R 2 R IR IRy Y
Wi 3558 A 5 i P 3 A i) e DA 9y b 22 R PR A TR
M A A AR M R A L SR R B AN B A A
AT FE W B T A BT Ji R R R R Al S 8 R Ji ) R
FrhE 5 TR I3 B G A, 0 4 T B X AN [ 288 A Ji e
WO LI R R J5 3P T Rk 2 A

SE Lk
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Study on soil and vegetation characteristics of main
grassland types in western Heilongjiang Province

FANG Yu-feng',CAO Zhi-wei'” ,HAN Qin', YAN Dun-liang', REN Xiu-bin', WEN
Bao-yang',GAO Ye', TANG Yu-jia’,ZOU Chun-ming’
(1. Qigihar Branch Heilongjiang Academy of Forestry Sciences ,Qigihar 161000, China ;2. Forestry and Grassland
Administration of Zhaodong ,Suthua 151100, China; 3. Forestry and Grassland Administration of Lindian ,Daqing
166300, China)

Abstract: [ Objective] The aim of the study is to clarify the soil and vegetation status of undegraded grassland in
Songnen Plain, and provide scientific basis for the protection of natural grassland ecosystem and sustainable use of
grassland in Songnen Plain. [ Method] In this study, the typical natural grassland of enclosure in Dumeng, Lindian
and Zhaodong of the Songnen Plain in western Heilongjiang province was selected for sampling analysis within the
quadrat, The community composition, changes of soil characteristics were also investigated and, the relationship be-
tween community composition and soil characteristics were analyzed. [ Result] According to the site type and vegeta-
tion characteristics, the undegraded natural grassland was divided into temperate meadow grassland and low —land
meadow. The results showed that species number, richness index and Shannon-Wiener index of temperate meadow
grassland were higher than those of low-land meadow. The distribution of upper, middle and lower communities was
uniform. The soil pH value and conductivity of low -land meadow were generally higher than those of temperate
meadow grassland. Soil bulk density was lower than that of temperate meadow grassland . The aboveground biomass,
the contents of total nitrogen and organic matter of temperate meadow grassland were generally lower than those of
low—land meadow . Soil moisture content was negatively correlated with species number and richness index.
[ Conclusion] The community coverage of natural non-degraded typical steppe in Songnen Plain was still at a high
level, and the community density was greatly affected by surface soil nutrients. The species diversity of zonal temper-
ate meadow grassland was better than that of non-zonal low-land meadow, but the soil nutrient status was lower than
that of low-land meadow.

Key words: Songnen Plain;temperate meadow grassland ;low-land meadow ; community composition; total nitro-

gen;content of organic matter



