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Conversation grazing on Yeya Lake vegetation by ex-situ Pere David’'s deer
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Abstract: The use of herbivore to manage the vegetation balance in nature reserves has great application potential. It can

enhance the ecological value of herbivore, change the biodiversity of vegetation, and achieve the goal of ecological balance
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management in nature reserves by controlling the feeding scale. Based on the above, this paper introduced four milu (2male
and 2 female) on June 5, 2021, and adopted a protective ecological grazing method to eliminate the dominant species of
reed in Yeya Lake Nature Reserve. According to the implementation of the project, results show that; 1) only harvesting
cannot control the growth and expansion of reed. Its effect on plant diversity of phragmites australis was limited, and the
structure of phragmites australis was not changed. 2) After the introduction of milu into this area, the overexpansion of
cattail and reed was effectively controlled by feeding activities, swimming, lying down, and trampling; One year later, the
area of cattails and bulrushes decreased by 21.96% , which provided space for the growth of scallion and hydrogonum, etc.,
and gradually formed a more diverse wetland environment dominated by reed and cattails. 3) The biodiversity index was
further improved by increasing the landscape such as beach land and open water surface, without changing the ecological
structure of surrounding floristic wetland. 4) The fauna richness of " vulnerable species" reed in Yeya Lake Wetland
decreased from before 3.67 to after 1.97. The migration of milu increased the diversity of vegetation fauna, and the diversity
index of reed fauna increased from 0.90 before introduction to 2.11 after introduction. In the first year of Pere David's deer ’
s introduction, the vegetation diversity index increased from 0.51 to 0.91. The migration of milu caused a significant
decrease in the vegetation uniformity and degree of dominance of reed fauna in Yeya Lake Wetland, from 0.68,0.22 before
introduction to 0.36,0.07 after introduction. The aboveground biomass of milu decreased from (2334.78+841.36) g/m’ to
(732.16+245.10) g/m’. The intake of dry matter per unit area decreased from (201.87+73.11) g/m’ to (57.65+18.62)
g/m’ after introduction. 64 species, 27 families and 56 genera of wild plants were recorded before introduction. After
introduction, total of 76 species, 29 families and 64 genera of wild plants were recorded in this area, which slightly
increased the number of plant species compared with that before introduction. The floristic differentiation intensity of the
introduced area had no difference. The conservation value index of plant diversity was 8.25 before introduction. After the
introduction of 9.06. In conclusion, one year after the introduction of milu. Under the premise of reasonable density control,
the impacts were positive basically, which improved the biodiversity and wetland conservation value in the introduction area.
Introduction of milu is a better scheme to enhance the diversity and improve the ecological environment of Yeya Lake

Wetland. However, the monitoring period of this study is short, and the subsequent effects need to be further studied.

Key Words: conversation grazing; conservational biological control; applied ecology; Pere David' s deer ex-situ

conversation; Yeya Lake Wetland
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Fig.1 Zone of introduction by Beijing Yanqing Yeya lake wetland
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Table 1 The number of samples
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Fig.2 Test plots before (2020) and after (2021.6—2022.5) the introduction of Milu deer in Yeya Lake
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Table 2 Annual mean temperature, precipitation and evaporation data of Yeya Lake, from 2021.6—2022.5

A 2021 2022

i
Index 6/ TH 8 J 9A 10 A 1A 12 1/ 2 3H 4 5H

June July August  September  October ~ November December — January  February March April May

7. b v u/OC
TR 215 235 22,0 18.5 9.0 3.0 -2.0 -5.0 -4.9 5.0 13.0 18.0
Average temperature

KR/
Fek B/ 2527 2267 37.8 30.1 39.4 274 45 44 5.4 5.5 6.2 23
Precipitation
R
ASCR/mm 86.8 1447 1182 482 213 7.5 1.4 1.6 2.1 3.7 45 7.8
Evaporation
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Table 3 Changes of vegetation landscape area in the introduction of deer from June to September 2021

T 5| AHT 6 H 7H 8 H 9 A
Acreage/km? Before introduction June July August September
P X R Reed fauna 2.566 8.046 7.912 7.853 7.866
i IX & Typha fauna 17.454 17.557 15.436 12.978 12.155
JKTfi X % Open water floras 4.991 0.209 0.704 0.858 1.051
HIF X R Willow fauna 1.533 0.811 0.800 0.764 0.712
LXK R Amorpha fruticose fauna 0.000 0.450 0.432 0.423 0.414
T HLIX R Grassland fauna 1.832 1.369 1.257 1.241 1.204
WYX 2R Beach area fauna 0.016 0.062 1.544 4.078 4.793
PRHBIX ZR Bare area fauna 0.008 0.059 0.307 0.369 0.423
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Fig.3 Changes of landscape vegetation before and after introduction of Milu deer in Yeya Lake
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202250

B4 2021.6—2022.6 FEREFHEHERRESINEZNHE R
Fig.4 Introduction of milu deer in Yeya Lake, Yanqing, 2021.6—2022.6

(54.3%) IEHFH(18.6%) FIATHFH(16.6%) .
3.5 BREETAJG I AXAEYIX 2R3 B A

Tl o A RIS LR R 8 VB EE R XA X R PGSR BE 1 e 20 HLEAR N S0 22 | X R A
WA IR P AR, U 2R L), e X R B A o Asi 2, 3% 9 W] LU, 51 AR EE AT i ik
6 XS ) X 2R O A5 L AT BT AR AL, INAR SRR R T BRE S LA 1 4R JE YRR BN , 2582700 R R R B
ZESE AW TSI RS R 18 BR HTHSG ) BREE 5 | A DI AB B A G 0 , DU AR A T I T 58 5 5 B 258

®9 ERESINGIG,SINKERXRESWEBE(F/E J8/F F/FL

Table 9 Before and after the introduction of Milu deer, the intensity of vegetation floristic differentiation in the introduction area

SRR 3H 4 H 5] 6 J] 7H 8 J 9 104 111
Differentiation index March April May June July August  September  October ~ November
gl)\.HUﬁ/E . . 1.08 1.14 1.14 1.14 1.14 1.14 1.15 1.13 1.00
Species/genus before introduction

EHA,E?HV}% . . 1.08 1.16 1.17 1.17 1.17 1.17 1.17 1.17 1.00
Species/ genus after introduction

gIAHUE/,ﬂ' . . 1.71 1.91 2.24 2.15 2.15 2.15 2.12 1.84 1.80
genus/family before introduction

gIAEE/.*Jr . . 1.63 2.04 2.32 2.28 2.24 2.24 2.21 1.93 1.80
genus/family after introduction

E‘;I)\,HUﬁJ/ﬂ' . . 1.86 2.17 2.56 2.46 2.46 2.46 2.42 2.08 1.80
species/family before introduction

AR/ 1.75 2.38 2.71 2.66 2.62 2.62 2.59 2.26 1.80

species/family after introduction

3.6 BEBEEAJG I A KA R LA Y A

B A A () Wi f P A PR DR AP S5 055 D7 TR e 5 | AIX 2019 1 2021 4E5F A A5 ) Z R PR DR 47 (3
e FIESE 10 AT AR SPI J7 15575 LY/ T2649—2016,, LSRRI BERET I AR X BRAG ) ZRE1E (1 37
HrEFEECH 8.25; BEHES AT BRI RIY Z -V (R M 45 508 9.06, 4 TR TT,
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Table 10 Classification assignment criteria of conservation importance evaluation index of wild plants

PGSR SrY4MRA Classification assignment criteria

Evaluation index 8 4 2 1
Wife Ak Endangered WfE Wife 5 e BTG
F54 ¥ Endemism TP IR Y XA R AE i AR AT
TR, Degree of protection & R — AR SRR AR HRE R 077 AR Hofth

WA ML WA AR O [ A ) AL (2 SR — R SR 6 ) TR R AR T A RO T MR, AN 45 s AR AT FIE O ke 2 S5 1 B R 8 LC W
3 R Hb DRI 0 DX R 300 P A A DX R 0 X R R DR B LR AR S 4 [ SOT R RS SR O AR 4 O P A AL, L A A /N e
AR PRARL R TR s PR N A L LS A -

4 itig

4.1 EJED| AL AR Ak ) R

FERES | A G, 322550 i B R TE 2h ) T X S B K BE R TS S AR T SR A
W EY 5K, BERESIA 1 AR5 B0 (% 30.86% )RR 25 ( FRE 2.50% ) MR T T 21.96% , {H 8
ATIRAE— AT I P, A BERE 5 A KT B T A1 AP 25 R A3 o 2 L 2RI A . 5] A XA BE
TR 2R TS T AR K Sl S 0 S50, 350 DX BB IR Bl TOA B . T 7K o S R 25 i 5 DX Bl
FRERMZIE 3, AL TR A IS R G AR AN, EBRIES S A PN H R R A ST 3 R i 11 X s
FEGRHTY R e IS R AR R RS

B BERES | IR SR BRAE S A X P, L M 1 ) A, R 5 0% 35 R ol A S X R M
AURACAE . BERES | A AT X /R 01X P AR 1 R s A VR 00 A X LA A AR L T A A7 s i
4.2 FEREDI AR Z R 1) R

FERES | ARTPEAL X A0 S 2 B A A ) 64 B, SRR T 27 B 56 J& . AH Y B 2 4 ik DA D A TR A 4 Ry
E RAISEAREY A SAFEY D DA ERE T R R K RSO
N ERETE DVRAR BB AL R T AE UK R I X 80E W KRR V% 5 50 MR =5 A il P S0 R AR =
B AT BEEAE RS SRR AL AR B R ECR T R TSR FUE R IEEAE 2k
ke BPRE MR BESR R A B F AR MR R AR

FERESI A iZ X 30 S 2 AR R 76 A, S8 T 29 B 64 &, MG A BT A2 R i B T AT
RES AT A BERE TS 2N R A 2, BERES | AJG P 25 M il Ve AR B N I8 BT TR, o — Sk
KARGE T 23 [0 | R B T H AL s Y (e 8 AR TR Brie SR B0AE A £ B R A TR SE K
R NI | MK AR TR AT SR A FK AR AR

4 FUBE RS A i AR 04 RS E B (12 28 2 25 AR X R A 2 R i 57, HL Shannon-Wiener ZAEPEFE 50>
A 1.11£0.18 1 0.80+0.31 B L FF-A 1.45+0.20 F1 1.38+0.22 ; A5 4 ZAEPE B9 T 55 R B 5 80T H: Simpson
PR EEFR U 2 B AIK, L Pielou 34 5) BEFRE0W B35 THim . BERE 51 ABH B 248 T X YA W e VA S5 A 41
B BEREEEAT O W O T R SRR B A BE R R A SRR AR R R
4001.28+329.68 ¢/m” .35 PN 733.01+41.65 g/m>, ILAh, BEREHCE FITE 3 X 75 3 #E 9% 0052 0 A TR KA
225 BRGS0 BT KA il 1R X e KU LA P A b B A fE 0—15 ¢/m* A4y,

ZE L PTIR T IA DXAT 1A B UL 2 A P R — AR T, R T L W, BERE S A Sk 1 28
ST R T HE Sh A B A SRR VR [R) AR b R VA ) R B, R T R R R B T X R A 3 B
Y SR 2R IR TR LR (E
4.3 Ry PR R R

PR A L % B T LA A 1 %8 T FH A 0 4, R R O b A AT BRI O i il ad 5 | A 3
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R R R T D T e B I A M 5 A B, S P A Ao S R R e B S A R B
[F) e 1 o A1 B RE R T A ME S 0 S SR X AR S S R R A I N R B |
S S BURON 5 A B A A FR Y Y L A T 1 OB T, B AE A 7 e HEK R
Uiy 4 8 B R CHOTT BE S AT S A R e PR LB R B AT R AR AP RO A e —
I RIS LT 1VF 2 ORI 22 G T HCBOH O B0 RS A ) Z R I TS AR A A SR i
BOT BTG T HE R , S s BT XA 2 TP S 4R T AR I A R R T
REIER

R EK A AR b 7E EI SRS 3 7 SO 5 SRR R AR AP, PO A i 2E, r 5 Skt
E o A PN B Sl 4 A 2P A A2 B R EL P AR M RE RS R R S e SO R RS Bl T AT A
Bo B NIRRT A SR SR 3G, 504t 5500 A ) £ S 0 MR T i R i AR AR, I S8R AE 2 B A
SR BED TR AN B SO )L, DL B b AR ) 22 R 0 ) iR 4 S B S b D R R 2 R 1Y
TR,

IS7FH PRSP R — B2 G A BT 8, VR 22 DR 3P LA 22 (o A A0 SR el st AV B AR W 24
Yo N, SERREFAE S (LR S ARFT I E RO L ah M A AR HERT 300 22 HUan =, A8 UG B8 A HLR
T VUL R A B A S stk , €045 22 A ASRIRIPIXAEIN Y 500 2223 BIRE Ml , S e BF T AT 515 48 KR G 237
A o A B BE O fol B — S 1) AR SH AR 22 v B PR S AR A 22 AESF R AT, O AR
HEESEYI S TR BRI BARGRPPECBOT R T Lo g R (B AR A BT ST A R R
A JE AT T IR A5 T B | D S 4 1) i A A5 B3

5 ING

I E A S0 AT LA HY i ad 5T 4 FUBRRE , X BP0 OR 4 DR AR 9™ A T — s R A R T
FAAEH RGOS B K BT MR MUK SR W, T T AE S RS LR ., BE
JESIA K S 340 T SR B AR SN T S5 2R R T 1 BR R Bl X N S 2R AR S LR (s BRRE S|
NPT IR 025 2 MU AT 5, DRI, 5 AR 2 S 0 0 A ) 22 R P DR A 28 PR A8 AR ey T 52
EAIR S ) S, s B s i A e it — 2D ESE
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