International Journal of Ecology 514EZ5%, 2024, 13(4), 514-523 Hans X
Published Online November 2024 in Hans. https://www.hanspub.org/journal/ije
https://doi.org/10.12677/ije.2024.134066

REXIRCEEYIEREK
RS R RN

RiEg', F£RT, R2&¥, FL2, TEF

T RIR RS S BRI, HilE T
HilER RIS EA A, il AT

WekE H . 20244E10H8H ;. s HA: 20244F11H4H; KATHM: 20244E11H12H

HE

FlEREMXEEATEMEHT “REM” MRERSE, AT HRE. T HAEYRE R E
BEKER, EFBRRESLREXHEEEHRERUXEMELETEEMEHRATEMAZ). £
BHRRA LEH(AE) RBHFEBEHEHR + BRARANTEH(AH), URREHNPIAXE, RAER
B MR BB E 7535, TR BV RIHAT IR A . S8R RWT: 1) 3R AT EHIY
RE B B R R AR H I YR S B VE, SR AV E R E; 2) AH N TE AR e vk 2 ik
Rm, REERBHEEREE. HREKELEO . WTAEYE; 3) 3/ A\ LEMBZERFRRR
EMERE DR A, R REBEES RS, B R, FEEBERKR S BRRIEEN
AL E AR IR A K R YA 2 R R A BUREIR M, XN R DR LB i A S s R 1R it
T —RIBHRSE.

X in
ANTE, UMt AR, mEREE, FEEBERR, BRK

Effects of Mixed Sowing on Degraded
Grassland Plant Community Growth
and Species Diversity

Daobai Zhang?, Meiling Jing?*, Jinping Qin?, Yongkun Niu?!, Yushou Ma2

ICollege of Ecological Environment and Resources, Qinghai Minzu University, Xining Qinghai
2Academy of Animal Science and Veterinary, Qinghai University, Xining Qinghai

Received: Oct. 8", 2024; accepted: Nov. 4", 2024; published: Nov. 12", 2024

EIREE

NESIH: KIET, FRK, BEW, PR, DR BRI B E KRR 2R R D] S
A 254, 2024, 13(4): 514-523. DOI: 10.12677/ije.2024.134066


https://www.hanspub.org/journal/ije
https://doi.org/10.12677/ije.2024.134066
https://doi.org/10.12677/ije.2024.134066
https://www.hanspub.org/

SRS

Abstract

The establishment of artificial grassland in the alpine area of Qinghai is conducive to the rapid recov-
ery of “black soil beach”. In order to clarify the effects of mixed sowing of mono-dicotyledons on the
restoration of degraded grassland, we selected one natural pasture (NP) as a comparison and three
different adjacent artificial seeding regimes, namely P. pratensis L.cv. Qinghai (AZ), P. anserine (AE)
and P. pratensis L.cv. Qinghai + Potentilla anserine (AH), to establish artificial grasslands for exper-
imental comparison in the extremely degraded area of alpine meadows in the Sanjiangyuan area of
the Qinghai-Xizang Plateau, and the experiments adopted the methods of field community surveys
and sample determination. The four types of grassland communities were studied and analyzed. The
results showed that: 1) The three kinds of artificial grassland plants can significantly alter species com-
position of natural pasture and community and increase the important value of seed plants. 2) AH ar-
tificial grassland can increase the whole plant height of community and substantially increase commu-
nity vegetation coverage, soil moisture content and vegetation on the ground and underground bio-
mass. 3) The three kinds of artificial grassland plants significantly reduced the species diversity of nat-
ural grassland community, and mixed grassland had little effect on the decrease. It can be concluded
that mixed sowing of P. pratensis L.cv. Qinghai + Potentilla anserine has positive effects on the growth
and species diversity of degraded grassland, which provides a certain reference basis for the rapid eco-
logical recovery of degraded grassland in alpine regions.
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1. 3]

T 98 e SR X SRR %S RS RG T Esa[1], £ B ARRER N NFER R T,
R R IR, BUT AR TIREREMR, VR ERAK S ok T ECORMERE[2] [3]. Ak, InoE s e X M
PR AV BB S IR 0 R A R b B R R B R Y [4] A N T RL bR YK S A s R TV
HETZN 3], WA &= R A N TR, Y4 Fh ) 36 4 5 BRI AR R, VR R
I B AR R RO 02 H AT 5k TAEE WA £ 2T Mz —([5]. HRHLE 2OR (Poa pratensis L.cv.
Qinghai) & i FE i DX B A= G A0 PCE BT i obl, 6 75 980 e 5 X g e R e N B B RO 77, RS R
ZWEFE[6]-[9]. BRIR(Potentilla anserine)s& 2 T4 X BB B ZEAEPI[10], B B0 A B A1 o P 2
ReJ1, XTHEYIBEE AR L AR E A B2, HeeRR KSR B, B sfA 45 o]
BARRIER11][12]. AL, RA®EHIX £ LY EFF g S R BRSO, BRI FE 77 A
TS0 v FE B A A AR T A S R 2 AR R, DU = VTR XN TR R B R A SR AR
WA R PR A AR N N LR A B B AR S S B RS %

2. RS EZE
2.1. REXER

e AU T RIS M H BT T 2 (N34°09'24", E100°26'25"), 4K 3777 m, Ja& i JR S U fik

][l

DOI: 10.12677/ije.2024.134066 515 A


https://doi.org/10.12677/ije.2024.134066
http://creativecommons.org/licenses/by/4.0/

HKIE

%

HKAY, EWRIR-1.4°C, &A1 ARPERRIEN-12.6C, B&MH 7 ARAFE/SIR N 9.1°C, A KS
N156d Fiti, KSR . FXFKE 514.6 mm, ZHETE 6~8 H, FXJMFERE 61%. HIELIE
AT NE, BERETER, LEKRE.

22. ARFZE

1) FEHUEEL. ABEFT 2021 4 7 AP, WP XISm 2R R R B T AFF AR, EE0ZK
SR Bt (natural pasture, NP)/EXT I 5 B IR IR B MR N THHI(AZ) . FRAEIR R\ LEHI(AE).
HFEHL R AOR - BRI N LEH(AH), Lot 4 FRELHRAI(E 1), 40 0id 8 NP AZ. AE il AH. DL
FRTIE N TERIHY T 2019 4F 6 HihE, SN 3 WE, REEFIEEH L ACRIEMEN 3 g/m?, AR AR
BN 22 g/m?, IRIBE I E I ERARN 1.5 g/m?. RN 11 g/m?. b, AZ N TE MR AHEE, #%
FREANRET 1om, B LIFEE; AE KRG, 17 HEERPREIEESN 15 om, #EFIREA 4~5 cm; AH
HSCSKIE BRI, FEFHRBEA 5~7 cm, ATIRBERIRRIAIEES N 20 em, SRJE OB H i b EOR, R RHIRRE
PNET 1em, B, #IE. EEBER 4% 200 kg-hm2, &K 2 cm. 4 6 AHEIER K 300 kg-hm 2,
FEHOA B BONET, AT ERAEIR S R 7 R T REARIT . A T b 2 70 A0 5 38 b B R R B A ) S ity
. FGERE 3 A ESA, FNEZmAA 20 m x 20 m.

Table 1. Condition of different sites

F 1. TR

Ff: AL R /m FhiE P Fh b n

NP N34°09'24", E100°26'25" 3895 ZHEES L
AZ N34°09'10", E100°26'09" 3779 TR R AOR ZHE, BTH
AE N34°09'16", E100°26'15" 3778 5k PR ZEE, QT
AH N34°09'18", E100°26'19" 3777 BRI + TR R RAOR ZAEL, BT

TE: NP O RARFM; AZ NGl AR N TR, AE NSRRI TR, AH N5t B 20K 5 R
TR N T

2) BRI A . 2021 4F 7 H 30 S1E 4 MR SRA T S a PO B BN B, BAREER 30m x30m
PIRERL, BN P BEHLIEI S A 0.5 m x 0.5 m MIFETT, AT vk i Er, A N A AR S5
FE. VIRhEE R REPIFP IS, FE/ANX A BEALIE 5 AN FIRE Rk S, TR P

3) EWENE . KR B 5 05 HATEN E], B3R RORREUEEE, RN E, AR
SIS EAE 105°C AT 30 min J5i%#] 75 CHEREE M E LT E, T EYERHER 6 om FIHRET
SEHL AR, £E IR BT M FAEAE I BTE T YRR A 2R HR 3 B, B A IEL 0~30 em TR L3,
SR JG R TR ARAE K PSP T4, JELE SOCHIMAE MMt 24 h EIEE, FRE, BUYME.

4) BIBEIKEME . RAHEENERE, HBFENE, WEEZE 3%, B 0~10 cm, SFMEHBICRE 4
A, BTHRET . HRVPHRERE M, BE 10SCRMEAEANEER, FANEHRALETE M, HH
FAKEAXN: M%=(M,-M,)/M,x100% .

5) MR R THEA SRR [13]:

Shannon-Wiener 2 #1445 % -

H=Y"' PP (1)

Xb: Pi=ny/N, mi= B DR, N= HEARREANEL S VR gL
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Pielou ¥ 5] FEHR 44
E=H/InS )
Ao S AR
Simpson L3 4L
D=1-Y P &)

L Pi=nyN, ni= B i MRS
VIR EEAE = FEXNEEE + X EE + MY E)3 < 100%
Yk E e = Mg =S
6) RARHE X RIRFEH P FERREE . BTS00, SR ERE14)0THHETE,
I1=(1,-1,)/1,%x100% )

A TSR R B RAR B R B RE L s I, N & RN TR ERE BB e E IR G Ir N
R IR BV I E 1 A2 B R SR EL

2.3. BB

RIS R SPSS 23.0 BAF AT Gt by T I7 Z NI ¢ ke, E R REMEH
Duncan 507537 2 #
3. ZR5 9
3.1. BETEHHE

W 2 fioR, 4 FIEE S NP R EOLA 22 Fh, AZ R AE #0FP305 000 4 FHR1 S B, AH #0F050H
TR N TR KA 38 2, 2 8 Fh o AH VR AERF & o 48 2E5F (Festuca sinensis) F1VE B (Koeleria cristata)
MEE(EEE ST NP (P <0.05). AFEHEHS, ARV (Polygonum sibiricum))EE{E AE & K, FF
HEZF ST A 3 FFEH(P < 0.05), AZ k2, HEZE T HA 2 FffthP < 0.05). AE BE=EEE
(Ranunculus longicaulis) ) 55 EAH 1. 3% @ T HADBEVE (P < 0.05) 4 FPEEEAEHE 19 535 2 H AH 50K, N 96.33%,
I HB 2T HAth 3 FikEHb(P < 0.05), AE W2, {HEZETHAh 2 FiktHP < 0.05). AT A, gt
FLOR 5 BRBR VR 6 1T I 2 2 e ML 5 B

Table 2. Community characteristics and species composition of sites

2. HEHEEERIHERFE R

HEH
Yk
NP AZ AE AH

FE L R HCR P. pratensis cv. Qinghai 87.26 +0.41™ 47.17+0.83
BRI P. anserina 5.06 +1.41° 63.49+0.84*  26.02+0.95"
ThAEE5F F. sinensis 1.41 + 1.41 6.99 +0.39"
VB K. cristata 1.85+1.85 5.52+0.12°

B BOR Poa crymophila 4.51

RPN E Elymus nutans 10.09

T E#OR P. pratensis 6.85
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KALELSF Stipa purpurea 4.00
WS B Carex brunnescens 9.20
B4 W Kobresia humilis 4.55
=Ll & 5 Kobresia pygmaea 3.10

VI FIEZE P. sibiricum 3.66 + 0.53° 7.52 +0.59 11.06 0.81 3.46 £ 0.02¢

=HEH R longicaulis 4.65+0.81° 3.94+0.12° 9.77+0.19° 5.00 +0.17°

AN \V24 Ajania tenuifolia 2.50 +0.29° 6.44 +0.192 2.17+£0.08

FHil K] Lamiophlomis rotata 0.92 +£0.92 3.66 £0.31°

HIEHZ Morina kokonorica Hao 924
W4 Heteropappus hispidus 7.54
K% Aster tataricus 11.34
Z& L Gentiana straminea 5.16
%% Parthenocissus tricuspidata 0.93
HiN 558 Pedicularis kansuensis 431
W EL Lancea tibetica 2.17
h—Wk Lamiophlomis rotata 4.70
5&KREL Leonto podium nanum 1.94
YEYEIN Veronica didyma 1.46
YRS 22+1.53 4 £0.00° 5+0.58¢ 8 +0.58
ESA) 86.00 + 1.00b° 83.67 +1.86° 89.67 +0.88" 96.33 +£0.882

H: FATAR/NG TR OR AR AL B R 22 7 B 3B (P < 0.05), MR TFRFRZERAEFZP>0.05). “FRmHN A%
BEP<0.05), “FKAaHHENA IR EEP<0.01). TH.

3.2. BEEBRERFIN

Wi 3 fion, AZ Il AH W38 IOBEE = 21 B35 5T NP il AR BEVE R (P < 0.05). AH H 5 i 5
R BHORME R S N 72.07 em, RE ST AZ IMREI(P <0.05). AH BEEIBRMAR RN 12.37 cm, 235
F AE AINP (P<0.05), AERZ, HEZ®ET NP. AH & IUARITEE, 4T E. MM A%
TR A R T HARIEVE o AT LR R S O R VR T DA S R bk v, (AR
BRI AR

Table 3. Plant height in different communities

*® 3. TEEEERkS

=]
LUE
NP AZ AE AH
HER R E 6.43 +0.09° 2531 +1.39 6.56 + 0.05° 2325 +0.64°
HIFE IR P. pratensis cv. Qinghai 63.5+2.06 72.07 £1.517
W P. anserina 5.00 + 0.58¢ 8.17 + 0.44% 12.37 £ 0.65%
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gk
PEAARINEEE P. sibiricum 3.67+0.44¢  1120+0.76°  8.07+0.18°  13.33+0.33°
“HEFEE Ranunculus longicaulis 5.67 +0.88° 7.17 £ 0.44° 7.87 £0.13° 15.40 £2.092
A V24 A. tenuifolia 4.00 + 0.29° 4.53+027° 8.00 £ 0.702

33. HEEYEER

1) o EAYE

BT a5, 4 FEEVE R L AEY R A Fdh BRI E R, N 243.01 g/m?, 3 T HABRE
R AV EP < 0.05). T AZ Hu FAEWEIRZ, N 192.69 g/m?. AZ 5 NP ¥R ST AE (70.56
g/m?). 7] DLIRE AT DL E b A .

2) LAY E

B 2 ATH, 4 FRERE R R A R R AR VS AH M R AR E, N 839.97 g/m?, RE S
T(P < 0.05)FH At 3 F#FE HL R AEY) &R . 1 AE [HL R A EIRZ, N 672.11 g/m?. A WIRTH Y
U~ A VR A T A 248 T R AE A i

300

Hi YR (gm?)
)
S
S

—
(=]
(]

NP AZ AE AH
KR

Figure 1. Aboveground biomass in different community types
B 1. TEREELEEM EEYE
3.4. HIMEKE
HE 3 AT, 4 MR IR SOKRAAAE —E 2 R, A IRIERE AH B3RS KER S, N
28.53%, FEHEZEET(P < 0.05)HAth 3 M, AZ FEHb RS /KERIRZ, N 2636%. HILA W, HAF
L) 5 X R TR AR RT LR35 PR i S K
3.5. RS

PFhE 2 FEVE B S R, ORISR E[15]. B 4 WIAD, 4 DMEEVAY Shannon-Wiener Al
Simpson 8 AR A ZE . NP BHIEERAK, 2508 2.623 F10.921, BT AZ. AE 1 AH (P<0.05).
AH H£7 1) Shannon-Wiener 1 Simpson Fa ik 2, 5 1.520 F10.696, Ff H &% & T AZ Al AE (P<0.05).
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Figure 2. Belowground biomass in different community types

Bl 2. TEEEREMTEYE

NP AZ AE AH

Figure 3. Soil water content in different community types

3. NEBEXBEHIRE AR

Table 4. Community species diversity in different grasslands

4. TRIEMESEMF S

SO Z %4840 Shannon-Wiener ¥ 5] EHE4L Pielou A=A L FEHL Simpson
NP 2.623 £0.0552 0.933+0.019° 0.921 +0.004°

AZ 0.470 £ 0.028¢ 0.395 +0.009¢ 0.225 £ 0.0084

AE 1.155+£0.015¢ 0.718 £0.010° 0.562 +0.009¢

AH 1.520 £ 0.008° 0.731 £ 0.004° 0.696 £ 0.004°

AE N 1.155 1 0.562, & & T AZ(0.470. 0.225). 4 MRV Pielou T8 B AFER R Z 5, Hrb NP #F
K, 0933, BEET AZ. AE fl AH (P < 0.05), AH EEV%M) Pielou 880k, 7 0.731, 3FH5
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AE ¥JRZET AZ (P<0.05), AZ [f) Pielou Fa %%, 7 0.395.
3.6. FEIAILEMWNKAEMFHEEWERZHEENMHNER
P 4 /750, FEMbRER AE ML T RARFEHU A S A& BT Ah, At 2 Fh N TEH AR AE A
BR FIRERAYE. Hd, AH BEERARE MM F L NS A E R B2 ST AE fil AZ
BEVE(P <0.05)0 AE X RIRE ML A= i 52 m & 35 /N T HoAh 2 Fh N TR (P < 0.05).
[] B44E& Total biomass

I it T AR Belowground biomass
B it - 4YE Aboveground biomass

1

>
jas

V2R Community types
>
&

AZ

-80 -60 -40 -20 0 20 40 60
XA R HIR

Influence on biomass (%)

Figure 4. Effects of different artificial grasslands on community biomass

4. TEIAIEHEZEMENTIE

MR, BE S WL, 3 RN TR R B T RAR B R 2 RE . Horp, 3 R EEVE
Shannon-Wiener 3347 i 2 (P < 0.05), HH AZ PR, HikE AE, AH F#E&/N. AZ X Pielou
g 2 /N oA 2 AN THHL(P < 0.05). 3 FIFEHBEEIE 1) Simpson F8 2152 M AFE — 8 22 5%
442 3 A% NP ) Simpson F5 2P < 0.05), HEERFEEHEFE N AE > AZ > AH.

4. ¥Wig

IR N TR S S it h R VR — P ik R 7 2, B TR AN R, 1 R 2 4R BRI
I = R K[16]. HREH ARG R, WEANFREEY, BEERKKR, FihFHAREE T
Ko AR REOR BRI, NIRRT DL s A DG BB R AR B ARBHE, S R R S S IEE
B 25, WIRERIRI R . S EEEOK Sy FEA R ERS, A R REEE O LS5
TNAEYE. DIESKESEE ST R R DL AL IRRE, X5 E 710 545 AR L. AHEA
18] X JE F LR[S o4 AL, TRARAC A B T A, TRAR A P UR . (%
FER9P T RAKERE, BFEEACRE + RE)WHALEREAR, RSN, PR Ay
B TR R, SATE A AR, AT SR DR R RE R AT TR (R BT I S R A AR R, (EE
H., BASREERBA, EAKSEPREAELAKR, AU RIRAHEFAH, iR R
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Figure 5. Effects of different artificial grasslands on community species diversity

5. REIALEHMEEMMS TR0

5Bk 18] W] BEAE AL BARAE— € AT .

A AR SE G AFAE W R 22 50, o IR) S 4 S AR AR [20] [21] . TR My dE S M = o 1
AERIIEW . AT, 3 M N T EME A EL SRR WS SRS BB
¥ AH> AE>AZ, W] IR AT AR IR AR AR 2 AR . ] REAE R N TR B st fe &
SRS AL R A B E , APRIR I NAR DL ) SR ISE 4 I, Wb 22 REIEAN 2 01k
W AR UG K [22], TRIRAESELF RIS IR AS R RE B, 38 WRh ZAEE, $R S A 35 A
SEME, SERFEAGAT[23], FRZESE24]MIBT LA R R, SORFIRAE T LR mAEE M 2 Bk . PR
EHRZ R, RIS, IR T A R R 2 A, B RIRIH IR,
VRS RE Ao, BEE N TR B 2R, IRZER LR A W, SECLMYIRED . wE RE
B L SRR RS M B 2, T RIS AR (14 T AE RN, AN TR] SRR B R ) N L B R A
VSRR TRIBIER B, W7 AT BE B T AW FC AR AR IE BRI R B PI T SRHEZE R EOR, A
—HB O ARBA A8, AT e AT AR R

5. &hig

EF R R =V LIR X m R A IR X, IR R R BOR . PR IR IE H I S R BOR +
BRPR TSI BE B S 18 IO 4B R A () B, SO R R . VRIEE IS R AOR + BRBRAE T B s
PRmr . B SR AEYE R RIS AR, HYMZ RN EE ST RIERE . IR IOR + B
FRIBTEA B FIe sEE A K, DRk SR 1 it
HE&mHE

FHFA R AT I H (2019-21-987Q).
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