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Effects of latitudinal transplanting on temperature sensitivity of leaf dark respiration for Larix
gmelinii. WAN Li-na'®, WANG Chuan-kuan"?, QUAN Xian-kui'** (' Center for Ecological Re-
search , Northeast Forestry University, Harbin 150040, China; *Ministry of Education Key Laborato-
ry of Sustainable Forest Ecosystem Management, Northeast Forestry University, Harbin 150040, Chi-
na).

Abstract; Exploring the temperature sensitivity of leaf dark respiration is of significance for under-
standing forest carbon cycling and its response to climate change. However, its intra-specific varia-
bility and seasonality are not clear yet. In this study, we measured the temperature sensitivity coeffi-
cient (Q,,) of leaf dark respiration for Dahurian larch ( Larix gmelinii) that were transplanted from
four latitudinal sites (i.e., Tahe, Songling, Heihe, and Dailing) in a common garden. Our specific
aims were to explore the seasonal dynamics of (),, and compare differences in (,, among the indivi-
duals from the four latitudinal sites. The results showed that the Q,, for the four sites exhibited simi-
lar seasonal trend, with the maximum (), in the middle growing season. The inter-site difference in
Q,,was significant, ranging from (1.48+0.01) to (2.15+0.03). Furthermore, the inter-site differ-
ence showed the same pattern across the whole growing season, i.e., the warmer and lower latitudi-
nal sites, the higher Q,,. The Q,, was significantly and positively correlated with foliar nitrogen con-
centration and soluble sugar concentration, and mean annual temperature and mean annual precipi-
tation in the transplanting sites. These findings suggested that the inter-site variation in @, and its
seasonality could be mainly attributed to the foliar nutrient concentration and adaptation of trees to
the climatic conditions of the transplanting sites, which should be considered in modeling and pre-
dicting responses of forest carbon cycling to climate change.

Key words: climate change; Larix gmelinii; adaptation; transplant; common garden.
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Table 1 Geographical, climatic, soil and tree growth characteristics of the 4 original transplanting sites of Larix gmelinii

Tk LhEE ZE BRI EEHROKE BEH Py 4% TR 4L
Transplanting Latitude Longitude AMT MAP (m) DBH TN TP
site (°) (*) (C) (mm) (cm) (g-kg™") (g-kg™)
Hr s Dailing 47.08 128.90 1.34 621.27 7.45a 15.21a 5.17a 0.75a
] Heihe 49.22 127.20 0.62 554.08 7.39a 15.52a 2.64b 0.65b
FAIS Songling 50.72 124.42 -0.54 525.36 5.04b 5.88b 2.07¢ 0.52b
& Tahe 52.52 124.65 -2.30 463.44 3.01c 4.48c 1.24d 0.38¢

AMT: Annual mean temperature; MAP: Mean annual precipitation; H: Height of tree; DBH: Diameter at breast height; TN: Total nitrogen concentra-
tion of soil; TP Total phosphorus concentration of soil. [FIPIAR NG FZHRERR 4 DR Fk Iﬂjtg‘—jﬁ%( P<0.05) Different lowercase letters in the
same row indicated significant difference among four transplanting sites at 0.05 level.
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Fig.1 Temperature response curves for leaf dark respiration (R, ) of Larix gmelinii trees transplanted from four sites in different grow-

ing-season stages (mean+SE, n=4).

ES. A=K ZwH Early growing season; MS: R ZFEH Mid growing season; LS: HRKZERH Late growing season. DL s Dailing; HH: 287

Heihe; SL: #3105 Songling; TH . AW Tahe. F[A] The same below.
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Table 2 Summary of the repeated measures analysis of variance for the characteristics of leaf dark respiration and nutrients
of Larix gmelinii trees

SH AL Treatment A 7 Season AL B XA 4K ZE Treatmentxseason
Parameter F P F P F P

Qo 39.40 <0.01 708.19 <0.01 7.14 <0.01
R 24.00 <0.01 88.61 <0.01 3.15 <0.05
Rys 12.57 <0.01 157.57 <0.01 3.24 <0.05
R, 13.42 <0.01 135.96 <0.01 2.74 <0.05

N 70.21 <0.01 192.06 <0.01 2.45 <0.05

SS 154.76 <0.01 1040.01 <0.01 2.86 <0.05

Q1o MENTIEL R E MUK R AL Temperature sensitivity coefficient of dark respiration Ry, : I KIEIFIGHE S Maximum dark respiration; Ry s: 15 CH5
I3 R Dark respiration measured under 15 °C 5 Ry, : 25 CHEIFHHE R Dark respiration measured under 25 °C ; N; &R Nitrogen concentration ;
SS.: HEMEMIEE Soluble sugar concentration.

PR Q. 5 R RW], Q FTE R FEW TR (R 2.2 BHIT WP EURE RS AR AL PR L 4

2),4 DREARAL B QB RAEY) HH BAE A K B rp MLLETEM RN A R, Ryis R s F1 Q0 Y AT
ARSI I 22 5 A8 B (& 2).0,, /7L TETE TS (32 2) AEE KW, Bk 1 1
$7(1.48+0.01) ~ (2.15£0.03). WA B B RBYR,,. R MR L MH , B3 A
3 -
J
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_ 2.5 _
‘” 2.0 :‘”
B E
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2 1.0 g
A 4
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0
24
4

DL HH SL TH DL HH SL TH
3R M Transplanting site

B2 D%y AN i O R U R R (Q,) IR IF MR (R, ) (15 CREIFIEE AR (R, () (25 °C 5 Il R
(Rys) RIRPE(N) AT VERE U (SS) BRI B B RIAS A b 7

Fig.2 Comparisons of temperature sensitivity coefficient of dark respiration (Q,,) , maximum dark respiration (R, . ), dark respira-

demax
tion measured under 15 C (R, ,5) , dark respiration measured under 25 °C (R, ) , nitrogen concentration (N) and soluble sugar con-
centration (SS) of Larix gmelinii needles among 4 transplanting sites and 3 growing-season stages (mean+SE, n=4).

ANIFNE FREF IR Rl — A R AN [ A 4 2 B Be ) 2 5 3 AN [R) KRS S R R 7R [R)— A 1 2 B Be AN [) A% B Ml ) 22 53¢ Wl 350 (P<0.05) Different
lowercase letters indicated significant difference among growing-season stages for one transplanting site, and different capital letters indicated significant

difference among transplanting sites in the same growing season stage at 0.05 level.
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Fig.3 Relationships between temperature sensitivity coefficient of dark respiration (Q,,), nitrogen concentration (N) , soluble sugar

concentration (SS) of Larix gmelinii needles and annual mean temperature ( AMT) , mean annual precipitation (MAP) of the trans-

planting sites (mean+SE, n=12).
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Fig.4 Relationships between temperature sensitivity coefficient
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3

of dark respiration (Q,,) and nitrogen concentration (N) , solu-

ble sugar concentration (SS) for the Larix gmelinii needles.
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