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Response of Ring Width of Larix olgensis Plantation to Climate Change

GUO Xinyue', WANG Wenbin®, DONG Lingbo' "
(1. College of Forestry, Key Laboratory of Sustainable Forest Ecosystem and Management, Ministry of Education, Northeast
Forestry University, Harbin 150040, China; 2. Rizhao Academy of Agricultural Sciences, Rizhao 276800, China)

Abstract ; To reveal the response degree of ring width for earlywood, latewood, and ringwood of Larix olgensis plantation to climate
change, 135 sample trees from 27 sample plots in Maoershan Experimental Forest Farm of Northeast Forestry University were taken as
data sources, based on the establishment of tree ring chronology, the correlation analysis was used to quantify the relationship between
ring width earlywood, latewood, and ringwood and climate factors. Results showed that the ring width of L. olgensis can be divided into
two distinct time periods on the time scale. During 1974-1985, the tree growth was mainly affected by the temperature in spring and
autumn, while from 1986 to 2019, it was mainly affected by the temperature in summer. During 1974-1985, the highest and lowest
temperaturesin winter and spring, especially in January, February, April and May of the previous year and that year, had a negative
correlation ( P<0.05) with the growth of earlywood and ringwood, but a positive correlation with the growth of latewood ( P<0.05).
The period in April and May of the previous year and the spring of that year had a negative correlation with the growth of ring width of
earlywood (P<0.05). From 1986 to 2019, the highest and lowest temperatures in summer, especially in June and July of the previous
year and that year, had a significant positive correlation with the ring width of latewood (P<0.05). The average temperature in sum-
mer, especially in July of the previous year and that year, had a significant positive correlation with the growth of latewood ( P<0.05),
but a significant negative correlation with the growth of ring width of earlywood and ringwood (P<0.05). On the whole, the tempera-
ture in the growing season, especially the minimum temperature and average temperature, are the main factors limiting the growth of
earlywood and latewood of L. olgensis plantation, the effect of precipitation on the growth ofearlywood and latewood is not significant.
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Tab. 1 Statistics of stand and ring—width

FEHb FEAR

Plot Tree
A ff - - — = —
Ehaenveluc WEOBI)/om o o e BBV B/ RRWE MWL WM

Diameterat Height A (m*+hm™) (¥ - hm™?) (RW)/cm (EW)/em (LW)/cm
breast height 18 8¢ Stock Number density ~ Ringwood width Earlywood width Latewood width

W/J\{H (Min) 9. 66 10. 98 10. 00 116. 00 577.78 0.21 0.12 0.09
Minimum value
FAIE (Mean) 19.71 19.10 28.03  217.89 1161.93 0.43 0.32 0.11
Mean value
Hij(ﬁ (Max) 29.24 26. 08 45.00 349. 00 3022.22 0.78 0. 66 0.16
Maximum value
PR 22 ( Std). . 4.88 3.45 6.68 63. 66 517.67 0.15 0.14 0.02
Standard deviation
(CV) (%) 24.76 18. 06 23.83 29.22 44.55 34. 88 43.75 18. 18

Coefficient of variation
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Fig. 1 Ring width of ringwood, earlywood and latewood

2.2 SiEHE

ClimateAP ( Climate Change Adaptation ) £ %Y i
PR PRISM #% %Y ( Parameter—elevation Rearessions
on Independent Slopes Model ) I WorldClim ( World
Climate ) BRI FITAE BB S3HER N 2. 5°%2. SOHYIEH

A ASAGE R S 4 1 0 20 285 5 3 1m0 U3 1)
WG FLRE RBE N TC R ) 5 80 . Wang 2 L10) 2B g
2R W] Climate AP AL 1 9 H 34738 F 5 S FEK =
IS 22 43 5 %8 PRISM 1 WorldClim 5 % i /1>
27%F1 60% , M55 FEHb 28 45 FE As bR A 35 B
AWFFE R Climate AP #5784 $2 BUAF 5% X 35 1970—
2019 AEMAREE ZEEE A AU, WAk 2, PR
A MEAEARSD , A 5% 14 38 3 4 2 TR R AR B K it
B TR s () poR Y
Ay =M, +10)/(M,,/1 000) (1)

Ay MRS EG M, HAEBIR,C M, HAE
KK B, mm,
2.3 BRI

R T IR A A S A 5, R Pom-
pa—garcla A < VAL ekt (RL) £t [m 05 5 W=
(2) % RL #1718 %

R,;= R,— (0.624 6R.+ 0.39), (2)
*2 BREHEHRREX
Tab. 2 Climate indicators and their meanings

indicators Meaning |}/ ficators Meaning indicators Meaning indicators Meaning
MAT SRR Tmax_DJF B—FE R || Tave_DJF W—FEPYE  NEFD_DJF 45T EILHEY
MAP AEREKE ||Tmax_MAM BOFEREIR | Tave_ MAM TR |[NEFD_MAM 2B T BN
Temperature I Tmax_JJA BEFE IR | Tave_JJA W =BT NEFD_JJA W=
Precipitation Rk Tmax_SON IR R |[Tave_SON SEIUFERE Y ||[NEFD_SON 4B PUZ=E JC 7RI
Tmax B % || Tmin_DJF Hi—B R ki ||PPT_DJF H— PR E |PAS_DJF H—FERES
Tmin FARIRSE || Tmin_MAM BFEEMUE |[PPT_MAM BB ZRETHBOKE |[PAS_MAM  SH_FERESE
NEFD Je R Tmin_JJA = EARE |[PPT_JJA =R ||[PAS_JJA RS R
PAS Ko =5 Tmin_SON EINZEERAUE |[PPT_SON  SEINZEEEVHKE |[PAS_SON 50 e T
AHM A R
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5 P Bt o ] 2 P S %) 0 P 1 s 34 HSP-  3E
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(d) Annual average moisture index change trend
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Fig. 2 Monthly/annual average temperature, annual average precipitation and annual average moisture

index change trend from1970 to 2019 in Maoershan area
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Fig. 3 The ring width (solid line) of ringwood, earlywood, latewood and sample size (gray area) of Larix olgensis
Horr fE 1974—1985 AFRAAER G213 1 I i F P R3 ERFHE
OTMAE 1986—2019 HEM AAE FE i BE 15 5005 0 H BY Tab. 3 Statistics characteristics of chronology
W Z VRIS R, 3R 3 AT, 248 R R AR Gt 5 St bt Wi bt
%ﬁg E/(J fa‘ ﬂgp';'% 54 ( Signal —noise Ratio, SNR) é}%u jj Chronology parameter Ringwood ~ Earlywood Latewood
56.636,56. 625 Al 10. 331, 2 S R A4 760 55 1Y bRl 0178 o155 0.038
s e — . Standard deviation ' : ’
HH IS B WA £, FrifE2E ( Standard Devia-
tion ,Std) fH4> %M 0. 178 .0. 155 F1 0. 038, W 4 ﬁfﬁlﬁie 0.203 0.263  0.213
FAFI LA AR5 58 R AR R BT 615 AR (5 B2 5 °F AR
i’}]ﬁf{@@f}? ( Mean Sensitive , MS) {Eﬁ‘j 0.20~0. 30, % Frist—order autocorrelation 0.622 0.566 0.371
PRI B S, R BERTE o e ses
FER)— i H #H 5% 223X ( Frist—order Autocorrelation, Signal=noise ratio
ACI) 24 0.622.,0. 566, T A1 #Y ACI (B 0. 371, 1 gﬁﬁf{ij for chronology 0. 425 0.425  0.119
W 4 b AR BF B AR 2 58 JE 2 b — AR R A B2 R 4 .
SR, T A DU XS 58 555, 0 Bt U A X R R 4 4 Sample population 0.983 0.983  0.912
representativeness

FRAA A8 LI AR A A A 1 i R AR
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H0.1~0.4, HFEA SRR M (Expressed Popula-
tion Singal ,EPS) 47 0. 9 VU I+, i B T 4F R AT &

PRARAESREFE
3.3 WREESSEHXER
3.3.1 MR ESFEERMEARR

IS BLA VN o BN 0 B (S 2 (e

5EFEESBEERMCRWME 4 fin, HIE 4
ATLLE Y, 1974—1985 4F [ M AR 42 90 8 5 & &
REIRBENARE(R = -0.516) , MM AAERS 55
M54 R i R B & IEASE (R = 0.609) ; M 4E4E
ToPE SRR R B IEA DG (R = 0.455) ;4%
AT 5 RN 4 b A 8 9 B35 M OE (R
H-0.719 ,-0. 557) 15 5 WA 4F- 5 T8 B 1 25 1EAH G

(R = 0.766) ;& Z= W S AR IR FE 5 R AR R 98 1Y
R BERMHE(R = -0.420) ; & Z 1 V2R
L5 RURE RN 42 b A 5 56 B W 3 SR 5 (R A —-0. 634
F1-0.447) B S04 BYAFEFE 90 B35 IEA G (R =
0.705) ; Z-ZE M FEK 5 b A48 v BE 1 A= K b 2 1E A
K(R = 0.406) ; FHEMICF 5 R MR 58 14
KEBZERAMHE(R =-0.480) (E 4(a)), 1986—
2019 AEMYAERE TE B AE K 5 AR AH MR 2% R
K 5 5 A AR R T B 0 AR K I 3 BRURE DG
(R 5-0.406 F1-0.341) ; &= miRE 25
AR BE 32 28 110 - 14008 3 DA e 3 ZR 1 [ K 5
AR L AE K B EAHE (R i 0.413.0. 461,
0.465 F10.461) (K 4(b)) .
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(a) 1974—1985 4FERLAF Wb R4 448 56 B 15 22 BE SR A AH 5 2R 4L

(a) Correlation coefficients between ring width of earlywood, latewood and ringwood and season climate of 1974-1985
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(b) 1986—2019 4FFAAF WLbH Tl 24 474 5 2 15 2 B2 SR A AR 2 2R 4L

(b) Correlation coefficients between ring width of earlywood, latewood and ringwood and season climate of 1986-2019

PR R T AR TR

P means average annual precipitation; T means average annual temperature.

4 Bt BHMMeMEREESFTESENEXRY

Fig. 4 Correlation coefficients between ring width of earlywood, latewood

and ringwood and season climate

3.3. 2 MER I 5 A BRI C R

HRAfE AE WA LA B AR AR e B T AR K S 2
SR S, S HT A H I S S = H R R
(KEI5(a)), 1974—1985 4F 1A AR5 T B 5 SR Y
AHSEPER A B d. 5 244 1 F PP R S AR T
R K B AARIE(R=-0.483)  44F | H B
ERAHAER SR AR B & AHDC(R=-0.412) 5 | —

a5 H UKSE .2 4 AWNERMRIEE S FHA
B RK B AMIE R I-0.6~-0.4; b —4F
AR 4 5 A RIS R AR T A K
FAK, R H-0. 6~-0. 4;244F 1| A FHRES
e AF A48 e B AR K I 28 IEAHOC (R = 0. 523) 5 24 4F
U H BB e I B 5 Wb A B ) A K I 3 TE AR G
(R=0.482) ; 44 1 A W B IR % 5 b 4756 58 )&
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(a) Correlation coefficients between ring width of earlywood, latewood, and ringwood and monthly average climate of 1974-1985
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(b) Correlation coefficients between ring width of earlywood, latewood, and ringwood and monthly average climate of 1986-2019
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Fig. 5 Correlation coefficients between ring width of earlywood, latewood,

and ringwood and monthly average climate

TR B AR AR A 3%

HAH P 3 4 A B B, B 1974—1985 Fil 1986—
2019 HHEIBETT 5 , NS ZR s & A 3

oA I Ko/ Ak A o 57 2 R 349 B & T 4 b A
(IR R 52 B S M SC PR R, 1974—1985 4F:
SR R 2B 5 46 2R A I A DM A A
HFE 1986—2019 4F- 1 8] 2= i <0t 55 W b 2B K 1A A
MR R A 2 5 N5 T B I A S ok
F,1974—1985 AL 1 A K 5 A5 A S PR R i

4 e

K
===
RS
N B~

A R SH—=0.387 F1-0. 412; 44F 8 H 1) 5t i IR J&F
XM AR B8 B 0 AR K B S A O (R=-0. 348) ;
b AERNYAE 8 Y s IR S AR AR T R R A
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ABEFER T A AL AL R =2 08 L L 52 56 bk b 13
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B ERE R 2 b Xk A AR A B Wi 0, I ik — 2 4R
NGRS DR R R 790 N = U VAN B X B o0
FERSE a2 R TR R MR L Ll XK i
I FA TR BE A 1 4 A 4 T8 8 1) 3 2 PR )
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