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Abstract

Aims The objectives were to identify the age of the arboreous Tamarix austromongolica in the flood plain area
of the Qinghai Plateau and clarify the response patterns of 7. austromongolica’s growth to the environmental fac-
tors. We focused on socia issues about whether the 7. austromongolica should be protected and how to protect in
the reservoir area of a hydropower station.

Methods In this study, arboreous 7. austromongolica in both reservoir submerged and non-submerged areas
were sampled and measured based on the dendrochronology method. The ages were estimated based on the geo-
metrical characteristics of the pith and the identified age of the inner ring. The correlation and response analysis
showed the relationship between T, austromongolica’s growth and environmental factors.

Important findings We accurately determined the age and historical growth dynamics of the T. austromongolica
with large diameter at breast height (DBH). The results showed a special accretion phenomenon in arboreous 7
austromongolica, which accelerated the DBH increasing, i.e. no direct relationship existed between the plants
DBH and ages of the individuas. Radial growth of 7. austromongolica, increased rapidly in the 1970s and 1980s
and began to stabilize in the late 1980s, and mainly responded to the runoff in July and August of the Yellow Riv-
er. Increasing runoff would promote the radial growth of 7. austromongolica. The growth of the immaturate plant
showed significant negative correlation with the wind speed in the growing season. The results will be of theoret-
ica significance to the formation of the special morphology of the T austromongolica, and will provide scientific
practical guidance in designing the protection schemes.
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Fig. 1 Sampling sites of Tamarix austromongolica in Tongde, Qinghai.

FEMRHH SRR AR XS PR IS A, 3
IR B 2 A IE 30 etk bk, SRR
50 emif AR AEIZ X k0 57 Lo It H SR T2
MAR R e 25 22 5, HOMKR By Z 4l S .
12 WREFEARERNE

HATT2016F 117 Tk H il RS ST 7
SeHL A, R EAE5.15 mmi) AR K e AT G R
TR H SEREMIEAT RAE I [ f H g 42 47 00
B ERRIULEITZ R 70 BIREE T 37THRAN15HRE
SEARFIREGFEAR, RIS 73 3 SR A 1 AR A0 LR 3 A
RFEA(RY) . XTSRRI HAR L 2 PR & 220
ARIREZAARFELS, a0 BEMIE" (% 5 RG-X05), #All
HBEAT 157 A AR ESR AR o B AR AR H SRR
3 52 Y AU OCE IR, AR AR5,
SRAE I IS B S AR 0L, 3o B W 1) 1
TMHBATHARSE . RKIRFEFERE, EPE2 M
17 TR FEA AR S . BURE, ROR B IR A HE
O B B B USRS R AR (R IR A
BEOLE, i 2 AR U TR 4 IR S G A

FESS S, AR AR [ 5 Jm 3 A 15 S AR

www.plant-ecology.com

WARHBEITREANTT B, B 10 D N ARSI s
AT BT AR . 4k T R Lintab 644 %6 55 F5 0 & X
(Rinntech, Heidelberg, Germany)si T4 FEA (ks 5
B AT I &, RS JE 90.001 mm.
13 TBEREBMFER

SKAEI (] 20164F 11 H H SR YA K T 58K,
T B P9 A T 3 e S M EE F T 20164F A K, Ak Xt
WECHEATHID 4R . X HUBE 72 X BT REAS B 56
FE AR Ak, 45 4 i 42 B I COFECHA 2 J7 (Holmes,
1983) AT 1A 158 e 4, DT ) T 6 AR 4
MBI R . LEXTH SN s A Kotk gt
WL TG, @ iR R e L & 9 Lk
HAK s, @R E R
14 RS F T

LA B O (R AS 1 DA S P 6 4 03 D B AR A 1
(BT A B, 350 70 B S SR A BN SR E B O o7 5 1)
AT ARRAE, AT FE L AT &5 40 4 07 oz Py 2 P
i 0 K JEE DA i B AS 19 52 B 4 14 (Norton et al.,
1987). [FABLFEAL HA L, Gid 38 g 4 3 W 5]
IR, FRELSEBRA R - 7 B2, X B ik

©U 00000 Chinese Journal of Plant Ecology



RL [AEEH SBMER R AR

Table1l Agesof sampling Tamarix austromongolica in Tongde County

TR TR TR EL TR ACIRH SR A £F % B H A A A 355 1 o 57

FAS SamplelD B2 DBH (cm) Y Aged  H/MER? FEAS SamplelD 942 DBH (cm) 4tV Age? H/MER?
Minimum age? Minimum age?

RG-X01 23.2 28 RG-X27 28.0 25

RG-X02 24.8 36 RG-X28 204 23

RG-X03 28.6 34 RG-X29 22.6 22

RG-X04 31.2 35 RG-X30 213 19

RG-X05A 132.1 86 RG-X31 21.6 15

RG-X05B 132.1 42 39 RG-X32A 337 19

RG-X05C 132.1 31 RG-X33 19.2 22

RG-X05D 132.1 64 RG-X34 255 23

RG-X05E 132.1 35 RG-X35 29.6

RG-X06A 105.0 18 RG-X36 36.3 28

RG-X06B 105.0 35 RG-X37 49.7 40

RG-X07 51.3 40 RG-P38 19.7 30

RG-X08 315 48 RG-P39 185 27

RG-X09A 379 28 RG-P40 181 39

RG-X10 35.7 32 RG-P41 57.6 115

RG-X11A 104.4 19 BD-X01A 42.3 28

RG-X12A 98.4 39 BD-X02 28.0 24

RG-X13A 69.7 58 BD-X03 29.3 23

RG-X14A 63.0 32 BD-X04 17.2 20

RG-X15A 107.3 86 BD-X05 331 52

RG-X16 58.3 86 BD-X06A 89.4 40

RG-X17 43.6 29 BD-X07A 63.0 41

RG-X18 38.2 78 BD-X08A 395 41

RG-X19 49.3 23 BD-X09A 65.1 39

RG-X20 37.9 20 BD-X10 45.8 46

RG-X21 42.7 33 BD-X11 30.9 54

RG-X22 28.3 22 BD-X12 37.6 46

RG-X23 26.7 21 BD-X13 22.6 52

RG-X24A 111.7 34 BD-X14 29.0 56

RG-X25A 59.2 24 BD-X15 328 45

RG-X26 255 24 BD-P16 194 38

BD, EZHHEA; RG RRATHEA. P BIAL X, F. FEAS 5 BT RN A RN, 875 P RERR 2 HRE ARtk 1), BoRBiOrRmERA
Y, 2), REBEOQRIMECREA R NERAERE,; 3), WA ELE AR ATREEL, Forh B AR BB 0o

DBH, diameter at breast height. BD, the specimen from Banduo Village; RG, the specimen from Ranguo Village. P, disc; X, core. Division of the plant isidenti-
fied by aletter accompanying the number which refer to the plant number in the Sample IDs. 1), Ages identified by the samples with trunk pith; 2), Ages identi-
fied by the samples without trunk pith, which just show the first year of the samples; 3), The specimen includes two fragments, of which the inner part does not

show the pith.
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Fig. 2 Treering standard chronologies of Tamarix austromongolicas. BD, Banduo Village; RG, Ranguo Village.
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Fig. 3 Correlation and response relationship of Tamarix austromongolica growth to monthly runoff and wind in Banduo Village.
Left for the relationship between growth and runoff; Right for the relationship between growth and wind. p in the abscissa indicates
the month of the previous year, and the error bars show the 95% confidence intervals.
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Fig. 4 Correlation and response relationship of Tamarix austromongolica growth to monthly runoff and wind in Ranguo Village.

Left for the relationship between growth and runoff; Right for the relationship between growth and wind. p in the abscissa indicates the
month of the previous year, and the error bars show the 95% confidence intervals.
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Fig. 5 Moving correlation between Tamarix austromongolica growth and monthly runoff. The values represented by the different

colors show the different correlation coefficients.
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H SN A A KR R AR RO I 2 7

K G 358 R0 Jes R o0 A S A B S i IR 3
(170 FEFRIE, S5 33 0 it 0 (1992) % [ 3= ZERE A IR
TR B EREAT 7 ETT, UER T 7K SR AR AR A
JEFEYAE KIS . M 4E RS (2002) X 5T SR %
MUE R AT T BN 04T, JiE 1 K5
SRS TR 127 DXRE A g R UL B A 1) S
WL 7. AW R L], & @M A
PR SN S T AT R R A R, B3
BRI M S 5 R R A AEBE 2 A H SRR I AR K B AR K
HAETHARR A 7-8 S AR UL & R 38 o
SEREMIAE R A RRE R, A3 T E3=7 21
IK I3 S AAE H SRR A K i i ) B B . 2R ABLIYY,
MM AR SR 20705, B AR H IR (2006) 73 B
T Bt 5 DX AR AN AR ) A R K A S5 A Y i)

o {5 AR SC A5 (2005) 43 A 1 1R 307 0 TS 22 R A A
(Tamarix ramosissima) 4= & X5 7K 7K A7 (1) A
FW] TR ) AR A 24 DL AR — SR R K AL
Z AR A, A, H S BRMIZ A
A K E AR 8] B AR ST SR A AE I 1) B A4k,
TESREAT, HEBEMR R AEKS7H R E EAHR
PRI GG R RIN, 58H 48 im & IR A g o, —EFE
i b B T H S AR K 5 AR 2 A OC (R I TR) B
TEIT504F K AEHER

I 24 b 7K S N SCHRE 3 (Wang et al., 2006,
Gou et al., 2007), 2014 70FARF IR0 & 2
ERAR, 5 AR TR LI H SERMIR FE 5 B R
IR AU IS AR & 1 — 20 B 43 #r (1) 45 3L )
I B 1 75 B 7-8 H AR Ui & H IARAE I A4,
BARAKERM, —ERE LIEL T/KRRS
FEMEH R AE R IR R TR S5 S
VEF (8 i 4%, 2014), {8145 3% A0 Je8 M e 3 24
MAETH TR Ry, &b
T 7K ST S5 A 388 0 A DA 2 52 M 12 b X BT a8 R A A
A LA B R T (e 305, 2015; A45HE5E, 2015);
[FIIST, VDI I DX (R RN A 5 7K S A A 2 Y]
B ZR, FLIEH 40 A A2 T TE AT R X, bR
IKAL & R B AR K ) G R 2 R [ & 4%, 2012)

TGN 2 v [ P b b [X B B ) 7 RUBH VD fEL B, 7E
IRIRAT, H SRR B KRS AA L] 2., AHE 7
RN, W FT DX A A 2 42 5-6 H 1 2 KU 2 B2
H SR PRI AE K i 2 B PR IR R 7, R R
TE R U FE X H SRR [ A 4 55 G 1) ¥ 2 97 A
KRR X [E %5 (2008) %) ¥4 v fu 3 yb 3 b
HE BN (Tamarix taklamakanensis) i FLRH, 2 X
B R Vb AR AR RIS S0 32 5 R0 A 5 %
VIR R EARTT, EZ N H RN KR E
A 3556 5 R, SR SRR H SR A K S KGE
IR RBNE IR, PRILAEIT S04 K A1 AH 9% ¢ R 1Y
FIST R A . 1971 H SR A K HH IR AICAE,
g5 DXCICH SN R A A8 5 R AR R S A, BT AT
W\ 201 22 7048 AKX BLSKR A7 72 K & A 1 SRS
o AT A, ST B R H SRR 5 KU FRTHK
PUPESE IR, SO IOCPEIRES .

4 518
544 ) B 2 i K R S PR X 2% I 5 AR
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BIPR T A AE R D B R 1 4 AR, BRI
fite L R ARSI, EERHT2HRE4
BEHAFAE . ZXPAF H SN2 4 T20i 4
70-804EAK, 201 AL80FEANE, HSBEMIA KB T
F o H SEREMIAR [ 254 3 B0 T 7-8 1 BT A2 A
B AR TR GH - 7-8 A U & I Ik A R - H 5%
B, (E K Rk P XA ERAS H SRR A2
L3 R IFHAER R . AR 9 XU R
JAA T SRR B AR AR, B H S BEHIAR
RSO R, AR RS KO I AR SRS .
e v RS T AR E S 2 AR S E IR 1K
BUE AR IR S I 7005 T R A AR R X, A
i F) TAE i S T 1k EL A S AL PR PP O D R AT S
B o HEBEMD A A R O A L AU B 7
RIS 5% 28 T BB, D9 ELAE AR A T B A R
ARG N ARV SR M T REA R, e T
B, FTRXASA RS R B @R R
{AKIERS

EeWEH BERaAAFA4(31330015).

gt Bt E Bk B sig RAT R T, R
BB AR T GG IR B A R SR Z A, R R R
B A5 AL B 7 PT TR F AR R R ATz AR AR Y
KA 485, ABAYAR RIS KT TEAR K
Ji X RTAEAEAR GG B AL BB
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