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Population structure and dynamic characteristics of Myricaria wardii in the basin

of three branches of Yarlung Zangbo River

WEI Boning, CHANG Zihui, ZHANG Yongjuan, WANG Sujuan, DE Ji"
College of science, Tibet University, Lasa 850000, China

Abstract: Myricaria wardii is one of species of Myricaria ,which is endemic to Tibet and an important resource of Tibetan
medicine. It is mainly distributed in the basin of three branches of Yarlung Zangbo River (or Yarlung River, for short) ,
namely Niyang River, Lhasa River and Nianchu River. In order to explore the population structure and distribution
characteristics of M.wardii species, 15 sample plots and 5 sample sites in each plot, were determined, and from which we
collected basic diameter of M.wardii. Population dynamics quantization and time sequence analysis were used to predict
potential population changes of M.wardii. Characteristics of the population structure were described by establishing a static
life table and drawing a population survival curve. The results showed that the population diameter class structure of
M.wardii species in the basin of three branches of Yarlung River was atypical pyramid structure with narrow bottom and
enlarged middle. The dynamic index showed that the population of M.wardii. in the three tributaries were all growing, but

the growth was not obvious, and they were sensitive to external disturbances and had poor anti—interference ability. The
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static life table and the correlation curve showed that the survival number and life expectancy of the populations of M.wardii
in the three tributaries gradually decreased with the increase of diameter class. The populations of M.wardii in the three
tributaries all fluctuated to varying degrees, showing an unstable state as a whole. Both survival analysis and time series
analysis showed that the lack of seedlings was the main reason for the decline of M.wardii in the future, and it was predicted
that the populations of M.wardii in the Nianchu River and Lhasa River would enter the decline period sooner, while the
decline period of the populations of M.wardii in the Niyang River were relatively later. At the same time, the proportion of
seedlings was significantly positively correlated with the precipitation where the population was in, so that the Niyang River
Basin with high precipitation was more suitable for the survival of M.wardii. However, the population of Myricaria wardii is
more sensitive to disturbance in this environment. It is recommended to strengthen the protection of the seedlings of
M.wardii population while developing economy of the three tributaries of the Yarlung River, then protect and improve the

population environment of M.wardii, so as to maintain its natural renewal and recovery.

Key Words: Myricaria wardii; population structure; life table; survival analysis; time sequence analysis
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Fig.1 Population sample plot of M.wardii
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Table 1 Basic information of each population of M.wardii
FRE RBERTAERE Tﬁf‘zﬁ s dhe wtm O e S
Populations Locations 1o basin Longitude Latitude Elevation temperature Precipitation ~ References
NY1 MZEEX Je EEn] 94.42715833° 29.57435198° 2942 8.6 720.7 [8,13]
NY2 MR TR Je 94.03966881° 29.74865056° 3073 8.0 831.1 [8,13]
NY3 Ak JeHn 93.59313076° 29.92466690° 3271 7.3 791.9 [8,13]
NY4 ME T AR B JEVE] 93.22763866° 29.88862206° 3435 6.6 658.6 [8,13]
NY5 MR 4 ik Je 92.92057272° 30.03133470° 3652 6.0 600 [13]
LS1 frpt ik B EA ] 90.91100782° 29.41961536° 3630 7.5 415.05 [14]
LS2 PLERHE A8 K E PrEE 91.01076050° 29.60689307° 3641 5.15 331 [15]
LS3 FLBEHC X VAt 91.23391899° 29.66693256° 3675 8 420 [16]
Ls4 AP €= PR 91.38463135° 29.67273269° 3699 6.7 444.8 [13]
LS5 I BT TR E EA ] 91.69104197° 29.82836003° 3812 7.2 565 [16]
NC1 H g U T IX. AR FE ] 88.92261413° 29.23776507° 3787 6.3 434 [13]
NC2 H & 0] B L ARFE 89.28018318° 29.08629936° 3930 5.9 361 [13]
NC3 H W U B AEFE T 89.61708150° 28.88709890° 4014 4.7 288.3 [13]
NC4 H W ) e o B AR AE 89.66377527° 28.66908470° 4169 3.1 245 [13]
NG5 H g ) 4L AR FE 89.53825074° 28.34237439° 4424 2.4 240 [13]
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Fig.2 The size structure of M.wardii
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Fig.3 Correlation analysis between seedlings and environmental factors
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I IV—XI 29 2 G I E5 A 325 L= sl NME KRR vV, —V, Vo/NT 0, R BIES I—IIT, VIII—IX

BRER LRGN V,—V, Vo—V, KT 0,5 NI—VIIL IX—XI 2R 2B K G M &, FE-ENR
B/ NAEIKFARGRDEE VNV, /N T 0, RS 1—I1 X—XI R IR S sh 8, v,—V, KT 0,45 I—X 42
P PR S BhAS . = RV INE KRS 1—11 A2k Kad R v 3 R B iR i S50 3h 45, R /N
AEAKRARCRRE A ARG AR AE T Yl AR KA R R B AR B e Ry 5 iR I iR (a3, hr g A e
PRI N K RRCR P R R SRR« iR R iR - K TR E W ah M 25 sh A8 06 R . ik — 2540
PR ASTE RV, AV, BAR =R MK R SUA S S A se g v A v R T 0 (HE R T 0, 3R
B = R N KRR e 1 Sy 3 KRB IO A BT . BEHIL TP XU iR R Pwé}%ﬂj@)i#ymﬁiak
0.48% , PLE sk 4.55% ,AFERETT sk 3.03% , 2 W JE P It 3l N AR K FEASOR R X PR 458335 137 RE 7 L 42 % 1) FI
AT SR

R2 MEKBREMBHSELEY

Table 2 Dynamic index of M.wardii population

FiviEsh 25T 4L JEHE TRl AERE T T sh SR %L Je ] P AEAE ]
Dynamic index Niyang River ~ Lhasa River  Nianchu River || Dynamic index Niyang River ~ Lhasa River Nianchu River
v, -10.98 -60.00 -33.87 Vg 36.36 -20.00 0.00
v, 28.05 -22.41 33.33 Vo 7.14 53.33 50.00
Vs -20.27 20.11 5.10 Vio 26.92 71.43 -25.00
v, 14.86 47.48 22.45 v, 10.35 17.26 26.58
Vs 7.94 21.92 63.16 v, 0.54 8.63 8.86
Ve 6.90 59.65 21.43 Py 0.48 4.55 3.03

v, 18.52 47.83 72.73

V, FHEM 8] e | SRR B A B AR RV, M SN TR A PR B O BB 5 A A M, V'« RSN T AR B 1R B H
B AR Py - HEHLTAR AR A
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Fig.4 Mortality and vanish rate of M.wardii population
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Fig.6 Survival rate and cumulative mortality rate of M.wardii population
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Fig.7 Mortality density and hazard rate of M.wardii population
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Table 4 Time sequence analysis of dynamic indices of M.wardii population

o . Je . EAsRT) . AEAE]

Diameter class gi‘}; /AN SR A VASY gi‘}% /AN SR VA VASY fﬁi‘g VSR VSRR VSRR TASY
I 73 54 41

I 82 78 135 95 62 52

11 59 71 174 155 93 78

v 74 67 72 139 157 126 98 96 74

v 63 69 70 73 106 130 76 87 82

VI 58 61 64 68 57 65 111 105 28 52 74 66

vl 54 56 62 65 23 40 73 100 22 25 56 63

VIII 44 49 55 59 63 12 18 41 80 83 6 14 33 54 53
IX 28 36 46 54 58 15 28 27 53 79 6 6 16 39 49
X 26 27 38 37 51 7 11 14 31 63 3 5 9 24 42
XI 19 23 29 38 46 2 5 9 19 41 4 4 5 12 30

MY 22t 2. 4.6 8 RGN AR NEKFIBRRRER/N; (1) BT il — kA sl Pk AR N

4 e

4.1 /INEIKFIRFIEE I 451 5 50 B AR

R FR AR 25 M 2 1 B A 2 R R 2 R S [ 5 iy g 285 5 50T DA W e 1) s 25 A8 Ak A
RJEFRAFALON PRV = ORI A AR ], AR B R 22 0] PRk PG AV = e s N K HS R R e
ERT LA B/NAE KRR IR, 73 A AR SRR A I . DARIRES AR TR, = IR N KA R R AR I 2544 24
RECHRPEZE T I R AR SR G RS S5 R | 3X 5 HE 78V A B 2 ( Salweenia bouffordiana) | VG R 1 X K AL HY
( Rhododendron rex subsp.rex ) F1% P8 Hi X 52 A ( Gymnocarpos przewalskii) "> BYAE IS5 BHAML . = KB
INAE K MR AN TR AR B (VB =2 S, S R AR R R R RS M BERE L /B KB A Fh B4 i
PN ER S5 PR DG 53 17 2 B R /K B A S e/ INAR K ARSI R A0y e B () B2 R o /AR K ATTASCR R i 7 X 35
R O, A o LUt o KRR s A B8 Uy X R 2R R B, Fh AL 76840 38 KL R FIK
TR MRIEEFIMEE 4l E F B AARAE S /K B BRI b 78 S K R BRI A LA i . Rt 4D
INFETKAAAS RN 1 e NS SR AR BE oK 2 S EOR B . B 2l e AR A TR SE T RE 2 M L AR A 2B
R XHR Z M A TR
4.2 AR /NE KRR ) K a3

INAEIKRORC RN 3 25 1A 53 B il s = R N KA 24 Dy 3 AV BSEC B SO B i J A HL
A RS A AR A il AR 22 T DA B R 2L | 3 5 B )P 9 Al 4 SR — 25 (EZ )38 534
IR, RS INE K BRI 4 B FE AR SRR LD Pl TR ME LA AERE () SR sk 2 iR F— 2D 1] 4
BB Z S/ B KRR R 1R 0% J 2 Ji P 5 55 e 1L 1L JDk 85 B ( Phellodendron amurense ) % VG 3l X SR ACHN
K LK M Fraxinus mandshurica ) B8 18] 51 43 HTEARL 20234 REAMNBERL TP XU AR KA Py, (JEFETRT
0.48% FLB 4.55% AFFEI] 3.03% ) , W JE PRIl NAE K RS A A S BRI 18 15 BE 77 HEE ] AR 28 T i
i, FREEAE Ay R R PR R R R A S A T B R bR 2 — | SR B R BRI B A R YRR
AETKRAASRI R 0 25 A A 28 s JE VT It Aol A 15 3 B/ MR KA R A A7, A A7 50 BT S s JE T /INAE K A
FFMELESS VIL R A G AR G 3 [ RLE I/ INAE KA BRI FAE A8 o]/ N AR K A BRI I B TR 26 TV
BHIAT AR ARG X RSN /INE AR RN T Ik A B X 5 8 A an R 19 45
R—F, [FIm PR AR AL T AL TRLEH I AAEREW] 2y o5 B R TRIg i AR ] AR g8 S L
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