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Impact of simulated climate warming on the radial growth of Larix gmelinii in

northeast China

LIU Yujia,GU Zhuoxin, WANG Xiaochun *
Center for Ecological Research, Northeast Forestry University, Harbin 150040, China

Abstract: Climate warming has been widely reported across the globe, especially in high-latitude regions. There is an
increasing body of evidence that a temperature increase would greatly affect tree growth and forest ecosystem. To simulate the
effects of climate warming on the radial growth of Larix gmelinii, eight-year-old young trees in Dailing, Sunwu, Songling,
and Tahe (from low to high latitude) were transplanted to Maoershan ( the lowest latitude) in 2004. We collected the
micro-growing cores from the main trunks and segments of the branchlets from trees growing at the four transplanting origins
and the one transplanting destination in the growing season of 2013. The enlarged and mature cells in main trunk and
branchlet in each year were identified, and their sizes and quantities were measured by paraffin section methods. The results
showed that the size and quantity of enlarged and mature cells in the Larix gmelinii trunk increased with the simulated
temperature increase, but the radial growth increment of the main trunk did not respond to the temperature increase. In the
early part of the growing season (June), the quantity of mature cells in Dailing was significantly higher than that of the
other two groups, whereas the cell number in August was relatively lower, indicating a pattern of continuous growth. In the

late part of the growing season (August) , the size and differentiation number of enlarged cells in the transplanting origin of
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Songling was 5 wm and 4, respectively, whereas these values were 9 pm and 7 in the transplanting destination
(Maoershan) , representing a nearly 2-fold increase. The size of mature cells in the transplanting origin of Songling was
larger than that in the other two groups, which may be related to the change in water status. Temperature increase didn't
directly change the physiological characteristics, such as plant growth period, which might be controlled by genetic factors.
We found that the branchlets were more affected by the temperature increase than the main trunk. The radial growth of Larix
gmelinit, including the diameter, number, and growth period of the tracheids, is expected to decline when global
temperature increases, especially during epochs with the contemporary precipitation decrease. Our provenance experiments
provide important original data to benchmark the predictions on the climate warming effects on Larix gmelinii growth and

forest ecosystem changes in northeast China.

Key Words: Larix gmelinii; tree rings; global warming; cambium; slicing technology
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Table 1 Primary characteristics of habitats in the original and transplanted sites for Larix gmallinii

JE b
HH L o
Original sites Transplanting site

Ttems ™ - — —

il VR N 0] I8 LI
6 Latitude/ (°N) 47.05 49.13 50.43 52.31 45.24
2% Longitude/ (°E) 128.54 127.12 124.25 124.39 127.28
FHJIRE Mean temperature/C 2.5 -1.6 -3.4 -2.4 3.1
AERE K Total precipitation/mm 575 540 600 463 629
TCFEH] Frost-free period/d 115 90—120 100—110 98 120—140
T HHGEEE (A+B J2) Soil depth/em 9.8+24.3 20.7+79.3 6.9+19.2 7.5+11 11.2+27.3
EHEE Soil ype/mm Wik WEEL BRESIHRE e ek
A% Base diameter/cm 3.42+0.57 4.36+0.71 2.62+0.3 1.17+0.2 3.2+0.21
SEHR T Height/m 30.6+3.6 29.9+2.9 172£13 7.7£1.2 2.5+1.4
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Table 2 Comparisons of the enlarged cell number and size at original and transplanting sites (M: Transplanting site, Y: Original sites)

R Y% Cell number (mean = SE) (N) YIS/ Cell size (mean = SE) /pm
Site 6 H June 8 J1 August 6 7 June 8 H August
A DL (M) 11.0£0.33 15.420.84 15.5+0.44 15.3+0.70
HA DL (Y) 11.9+0.63 — 15.120.68 —
VR SW (M) 10.0+0.65 7.4%1.47 16.9+1.32 11.9+1.55
VR SW (Y) — 8.1+0.80 — 10.6+0.96
FAI SL (M) 12.3+0.34 7.5+1.67" 14.9+0.42 9.9+1.95*
FAIE SL (Y) 12.3+0.43 4.5+0.34 16.8+0.22 5.120.22
FAT TH (M) — — — —
& TH (Y) 13.2+0.53 7.60.34 16.4+0.47 12.8+0.60
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Fig.4 Comparisons of the enlarged and mature cell size and number at braches of Larix gmelinii from different transplanting sites
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Fig.5 Comparisons of the enlarged and mature cell size and number at braches of Larix gmelinii from original sites
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Table 3 Comparisons of the enlarged and mature cell number and size at original and transplanting sites ( M: Transplanting site, Y: Original

sites)

8 P RKANAE Enlarged cell (mean + SE) SN Mature cell (mean + SE)
FE b I ; ey 5
Site i Number (N) K/ Size /pum i Number (N) K/ Size /pum

6 J1 June 8 H August 6 1 June 8 H August 6 J1 June 8 H August 6 J1 June 8 H August
g DL(M) 7.0+£0.23 8.1+0.40 4.4£0.15 6.0+£0.25 2.3+0.13 7.8+0.24 8.2+0.46 12.3+£0.38
e DL (Y) 9.7+0.36 " 14.1+0.28" 6.2+0.16 " 5.7+£0.21 5.3+0.22° 10.6+0.29 " 13.7£0.42 " 12.4+0.20
FNR SW(M) 6.2+0.27 5.3+0.53 4.2+£0.20 4.2+0.14 2.3+0.21 7.0+£0.25 9.2+0.57 10.1+£0.33
IR SW(Y) — 10. 9+0.27* — 4.8+0.23 — 7.8+0.23 — 12.2+0.20 "
A SL (M) 7.2+0.25 8.2+0.39 5.1+0.12 5.4+0.23" 1.9+0.22 10.4+0.97 " 10.4+0.53 12.1£0.52
FAIE SL(Y) 9.4+0.26 " 10.7+0.34 " 5.8+0.15" 3.5+0.13 3.9+0.20" 5.5+£0.16 14.3+0.27 " 11.6+0.17
BT TH (M) — — — — — — — —
FE TH(Y) 8.3+0.23 9.0+0.34 5.6+0.19 4.7+0.16 2.7+0.11 6.5+£0.15 13.4+0.31 12.4+0.22

Ferp s« RSN 2 57 B3 (P < 0.05)
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