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HET R XIS 2 0R I X R, X RIX 5
PRIRRFE A XA, AN REART S5 A T 5
ANE ALY ( Larix principis-rupprechtii )
AR AW, EARBE AR RS R K
SrEE, HZKS A2 B I . 7R SE AR
TN BN G, IFFEZE R WL 15 KRR
BE, IR TR [ A s T T
XA W AR AR A A TP R AR PR RUBE IR AR
K5EREFRCRE, s Ae o s i 6] 4 B
TR KAV, BREIERA T A
AR N TESR S o 32 AR AC AR 1) A R A
( Dendrometer ) 7] LAy 433 238 (14 3% 22 W AR AR A2
AR LA K, BRI AR AR K BhAS, DA AL
BLNS 1 = N R PR W 75 S L ety A S [ D IARS

PRI, AT LA 5 ot 10 T FLE R = 1 [
FRARIP X (LU PR FIRIP X)) s
M, FEARACTE RS A TR P W AR ARAR 1) A= 1Y
Hal B MET A, I L BRI
M), DAAH AR 5% X AR ARAR 1) A= A AR A R A B
MR R, iR o B AR LR R R84k
e L RS

1 A

1.1 FARHELR

WF5E XA TR X Db 5 A N T AR
(119°37'~120°06' E, 45°00'~45°26'N), F
LLPRAPT DXASE T RS2 U Pl T RG220 Bt S T
H A B AR B R SRR ID FRE AT AL o PR X
YRR 939 m, SR LM TR bR e R
PRI X S, LRGP XA TR, 1 3R
W%, H-23.7 C; 7 AP0, "Ik 28 C.
R K & 378.9 mm, HH 70%~80% 1 & T
£rh T 5—9 Al FIRAPIXIY S 5P 3
B M He ( Betula platyphylla Suk.) . 5 i A%
( Quercus mongolica Fisch. ex Ledeb.) [l
( Populus davidiana Dode.) . K% ( Umus
macrocarpa Hance. ) %5, M FHE#E 2 RN EHRET
( Ostryopsis davidiana Decne.) . M [ # BY
( Rhododendron micranthum Turcz.) . + %
445 ( Spiraea pubescens Turcz. ) FIELAM
1.2 HIEXRE

2020 4 8 A 1EF IR XA db v A AT
MRNAEBE 30 m x 30 m [EEHL, AR AR A N

0.8, F¥MiE 16 m. 7EREHLPNBERE 4 BT EIARE
B(F 1), FEMIES (1.3 m) ab2e3 i fil A A
7 A KA (DC2, Ecomatik, f[E ), % 30 min
TS —WEE ;76 4 BRERR S 25 AR B i
#1X (HOBO pro v2 U23, Onset, 5[ ), Wiiljzs
SR (Ta) FAHXHEEE (RH); ZERERT BT
P28 hbE— 90 om AT BT, BRI
1 B0 54 1% ( Em50/G, Decagon, £ [ ), Wi
10. 20. 40. 60. 90 cm Ak Y 138 I i 1 - 4%
FokE, RS 30 min idsE— R EdE, AWF5E R
HUERFE 40 om Ab i 4 38 38 3 R & /K i 40 17 5
R B B 2 L F AR X 2R S 1)
4k (WS1000, £ ).,

F1 LdoEMHRATHRBEARERESR

Table 1 Basic information of the sampled trees of
Larix principis-rupprechtii
FERT S fifelem  WE/m BN /m wikia
Tree number DBH Height Clean height  Tree age
L1 18.6 16.0 2.6 33
L2 16.0 17.0 3.2 33
L3 18.8 18.0 3.5 33
L4 18.2 16.5 1.8 33

1.3 HFELEBERSH
AWFFE R 2021 4 5—10 H WL AR 42 1)
A REAR IR RN TG #7900 fEH RJE |,
P8 Hd % m 48 ME 55 H R a8, HT
T H AR s & fERWRE L, RARKE
O AR AERAE R, BDAEEH Y 48 R
TR A BAE Th RO E, THREZE H &R
HZME, SR HEmAE R FERERIE
P R B, TOIRTEHERR K 3 TP 5 B Aty it
PATESRERT B S AR KR, PTLLA Gompertz A=K
B (1) xR BRARERHITIE, K55
Mt T2 A= Kot 728, % Gompertz eR AT —
BokS, MHEIRARERERMZ, BAEKEERT
(4 um-d™) WYRHRGE S 2 AR KRR, 48
A R AR AR ]
Y =Y, + A X exp[—exp(B — kt)] (1)
K, YW TR BRAELE; Yo Pk
4, MEEMARERKFIFHRI IR Ay B
E4; BRE YHIIRMEA KHSEG kAERKR;
t HAERRH .
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Fig. 1

2021 £ 5—10 ASIE (a) . ERIEE (b).f&E7K (c). LIEEKE (d). LIFEE (e) T/
Variations of meteorological and soil factors during the study period of May-October of 2021. air

temperature(a).relative air humidity (b). rainfall(c). volumetric soil water content(d). and soil temperature (e).

2021 4F A FE K AR, AREREK i 589.6 mm,
Vo FL2AEHME (3789 mm), [E/KETTE6
h—7 A (REK &R ), 5 2EREKER
4M%; FEKEIERT (5 Awi—6 A ) MK
SR 12%; R (7 Ah—8 AR ) MRk
1 30% (& 1c). HERBE 2T 25%,
ik 90% (7 Addr) (Bl 1b).

s K EAE 5 A E 6 Awin (FKEIE
WiZar) 2RETHEMESE; A6 Ak, T
Mk Z, HIEE/KEMBERE M (E1d).
THEREAE S5 A1 Hik® 0 € DLl BERis L
T, 787 AiRElmmEm 2 5 R E T, 8 HG

FREEEE ML, 75 HFAl. 6 AR 7 A,
TR N e R AR
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Fig. 2 Daily pattern of stem radial changes of Larix principis-rupprechtii in the growing season.
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respectively. In this article, the main growing season is from day 122 (May 2) to day 243 (August 31).
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Fig. 3 Radial variation characteristics of Larix principis-rupprechtii in different growth periods.
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F2 HEMRERFHTRAERESHEE TR

Pearson tHX &%

Table 2 Pearson correlation coefficients between
environmental factors and the stem radial growth of
Larix principis-rupprechtii during the early and middle

growing season (May - August)

BRI Ta R RH FKE P HRE/KEWs HIEE Ts

0.59**

0.82** 0.21* 0.23**

0.95**

#E/Notes: **: P<<0.01; *: P<0.05

242

REVAR OB ARG A K5 A E T o

* 7 TEREKEIEET (5 Av—e A ), #&a
K5 R (R=0.84). Z8502% (R=0.63).

£
=2 e s -

3 .,

1600, 1o oo Gotes bp
3 o [T R AT R=0.44" =5
{_152 5 W gl R=0.55*

s R e e
o %‘1 200 - PR I S R= 0.67._ v
E8
Eo
Bk 2 800f o
H_ a - L ..'. ®
W8 v 5 —

9 400F o o0 W%t

..“EJ il _’:b s en® %e .'T i .

(7]

23 R

Air temperature/(°C)

4 6 8 10 12 14 16 18 20 22 24 2

1600 %‘:"la - = 3

1200

E
=5
£
g
ok
Hg
EG
RG] R
5 14 . o P RIERT R=0.26
8 2 800L° _ Fie R g i) R=0.36*
%g §o o S VR gl R=0.17
g % e
@®© . = =3
o
2 400 y
[9} ® . | 1
@ 0 20 40
Pricepitation/mm
£
=2
= ane e
£1600 | e
3 o BT R IRT R=0.84%* essed®
iﬂj 5 W R B i) R=0.90"*
81200} [ M e e R=-0.18
EGC
Yo .
%3 eoof
=35 P i, o
L
o 400} s P
£ o TR
E >%e
(2]

TR

2 4 6 8 10 12 14 16 18

Soil temperature/(°C)
7E£/Notes: **:P<0.01 *:P<0.05
B4 REEKRRELEHRAARZ RS KESHERTS<RE
(a)ZSBE (b).EWE (c ). TEEKE (d). TEREE (e)) HXER
Fig. 4 The relationships between radial increments of Larix principis-rupprechtii and environmental factors in

different growth periods. (a) air temperature; (b) relative air humidity; (c) rainfall;
(d) soil water content; (e) soil temperature.
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(R=-0.18) LMk, HtEEKE, =URE
K LR IEASC A R (181 4),
3
3.1 AEJLEMARR TR E B AT

Aol AN AR ) H A AR B B R A -
W b R A AR S 0 R 5 T L 2 5 R 1
AU P RN B I AR AL T AR AR 1L s A2
MBS — 2. SUER TR H AR, Bk
THIERAER S, F 202t 288 R K ARk
PeSE BRI AR BT B R TR, AR T
w, PORZERENG R, T RARBURBENA b, AR
RoKEHHEZ, BRI YRR ek
PEABELLR , 2820 NS 1k, IRAR K IZ
HHhSERIA K, A TR

AR T2 ) HAZ R PR 0 BE I3 T B
IO I o) 4 S T 5 20 7 5—6 H, AedbvE i
PARIR T SR LA L 7—9 H e, HAX
IRz AK i L H e i s 2 (1 2). MK
MR FRIRHYRE , 7ERK RESRET (5 H91—6 A
H), I IR I, H e RN TR
[)7] ST S N R AR IS 6+ /N o =
WA (6 Ah—7 Ah), i T REmT3 ZA R 4
K, FECREEAKEMAS TR, BT H L
ot/ NP TR IR T R R ), SR H AR
AREB/N, FERKEIENE (7 Ah—8 AK),
S F SRR, E T s ORI S
i, AR EHEARMN], By AR A 1 W e A K R
JEE K H AR RS R R N
3.2 BkEIERRENREEREERN

BIABFTERY, BEAORFRE LT TR IX
L 2 2 Y DX PR AR 1) A R 32 PR R
AR R K AT LA S8 KTy, K AR L
LA YRR, W fedbE iUz 472
GRS NI REY /b1 e st & (B T T IR
WFFEB L LIIAA T B, AR R R O AR A
RARGE TR BUKI, RUERARIER B, AR
HR T R R DU PR T AR B R R A R, AR ST
IFFEIX N, i R g e 0 T 8 A K A o 4 4 K )
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W AR RIS X AR R A A K i =
BRI ok A EAIIRILIN SRR, MK

B AR A, AR5 LU AT AR A K = 4
AR A A A B0 FEASRITE Hh R A K g 1
W, U AYREK 5 B AR K Y 41%, 1B B
AIER T FE A58 T 3K o, fd R BT
(Gl A P i = 4= DR G A S8 S o S e B N )
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Radial Growth in Response to Hydrothermal Environment of
Larix principis-rupprechtii in Hanshan, Inner Mongolia

CHEN Jia-jia', ZHOU Mei', ZHAO Peng-wu', XU Chong-yang?, SHI Liang?,
BAO hu?, LIU Yan-jun*, CAO Guang-ming*

(1. Inner Mongolia Agricultural University, Hohhot 010019, Inner Mongolia, China; 2. Key Laboratory of Surface Process
Analysis and Simulation, Ministry of Education, School of Urban and Environment, Peking University, Peking 100872, China;
3. Tongliao Academy of Forestry Sciences, National Forest Ecosystem Positioning Research Station in Tejinhanshan, Tongliao

028000, Inner Mongolia, China; 4. Hanshan Forest Farm, Zalute Banner, Tongliao 029100, Inner Mongolia, China)

Abstract: [Objective] :In the semi-arid regions of northern China, due to the long-time seasonal drought
deficit, trees growth is sensitive to climate change. With rapid warming and associated increasing evapo-
transpiration in recent decades, the growth of trees in the semi-arid regions is gradually restricted by cli-
mate drying. Therefore, it is important to understand the pattern of trees growth and its response to envir-
onment for better management. This study aims to systematically analyze the radial growth of larch (Larix
principis-rupprechtii) in semi-arid regions of China and its relationship with environment factors (temperat-
ure, precipitation and so on), to provide a theoretical support for understanding response of trees growth to
environment change in semi-arid regions of northern China. [Methods] :The radial growth of four sample
trees of Larix principis-rupprechtii was continuously measured with high resolution using point dendromet-
er systems in the Hansan National Nature Reserve, Zalut Banner, Tongliao City. Environment factors in-
cluding temperature, rainfall, soil water content and so on were measured for analyzing the relationship
between radial growth and environmental factors. [Results] :The radial growth of larch contracted during
the day and expanded at night. From May to June, the contraction and expansion of larch stems were
much higher than those from July to September; Radial growth of larch (Larix principis-rupprechtii) was sig-
nificantly influenced by soil temperature throughout the growing season scale, but soil moisture content
was an important factor affecting radial growth at different growing stages. In the year 2021 with extreme
rainfall, radial growth of larch before the rainfall peak accounted for 45% of the total annual growth, indicat-
ing that soil temperature and water content are important factors affecting radial growth of larch. Precipita-
tion in summer contributed less to trees growth, while soil moisture supply after winter snow-cover melting
in spring was a key factor in determining radio growth. [Conclusions] : In the semi-arid region of Inner
Mongolia, our results suggested that precipitation has little contribution to radial growth of larch, but indir-
ectly affects radial growth through soil moisture. Soil temperature and soil moisture are important factors
affecting radial growth. At the beginning of the growing season, when soil moisture is not effectively sup-
plemented by rainfall, radial growth mainly depends on the limited water reserved in the soil.

Keywords: Semi-arid areas in northern China; Larix principis-rupprechtii; radial growth; Changes in
environmental factors
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