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Impact of decreasing precipitation on Larix gmelinii radial growth in Maoershan,

Xiaoxing’an Mountain, China
LIU Yujia, ZHU Liangjun, SU Jinjuan, WANG Xiaochun *
Center for Ecological Research, Northeast Forestry University, Harbin 150040, China

Abstract: A Larix gmelinii forest planted in 2004 at Maoershan, Xiaoxing’ an Mountain, China was taken as study
materials. In 2012, the Larix gmelinii forest was divided into three plots and four removal precipitation treatments in each
25 m X 25 m plot: 100% rainfall removed, 50% rainfall removed, snow removal and control. To observe the effect of
decreasing precipitation on radial growth of Larix gmelinii in cellular scale, the radial length and quantity of expansion cells
were measured by using paraffin section method with micro increment borer in early June and late August. Tree-ring cores
were extracted by increment borer in October, and the radial length and quantity of mature tracheids were measured to

identify the impact of decreasing precipitation on Larix gmelinii radial growth. The results showed that the radial growth of
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Larix gmelinii significantly positively correlated with monthly mean temperature at growing season, and negatively correlated
with monthly total precipitation at the end of growing season. In terms of three plots taken together, the number of mature
tracheids in snow removal treatment was the largest, followed by the control treatment, and then in 50% and 100% rainfall
removal treatment. Radial length of mature tracheids, however, did not show significant difference among four treatments.
Whereas the number and radial length of mature tracheids among three plots were significantly different. In plot 1, the
number of mature tracheids in 100% and 50% rainfall removal treatment, snow removal treatment and control increased with
the increasing of soil moisture, but the radial tracheid length did not show obviously difference. In plot 2, the radial length
of mature tracheid in snow removal treatment was significantly smaller than those in other three treatments, while the radial
length of mature tracheid in 50% and 100% rainfall removal treatments were not significantly different with that in control
treatment. In plot 3, there was no significant difference in the radial length of mature tracheid among four treatments, except
the radial length of mature tracheid in 100% rainfall removal treatment was slightly smaller than that in other three
treatments. It could be caused by lots of shade and higher soil moisture in plot 3. The data of paraffin was to investigate the
effects of decreasing precipitation on the number of cambium cell division and radial length from the cambium cells that
expand in June and August. At the beginning of decreasing precipitation (in June) , the number of expansion cells in plot 3
was decreased with the decrease of soil moisture among different treatments. At the end of decreasing precipitation ( in
August) , the number of expansion cells in plot 1 was decreased with the decrease of soil moisture among four treatments.
Our results indicated that the decrease of precipitation will produce a significant impact on radial growth of Larix gmelinii in
Maoershan, while the extent of the influence is determined by the microenvironment of tree growth. In addition, the effects

of decreasing precipitation in different seasons on Larix gmelinii radial growth are significant differences.
Key Words; Larix gmelinii; tree rings; decreasing precipitation; cambium; slicing technology
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Fig.2 Radial length and quantity of mature tracheids after polishing treatment on Larix gmelinii cores
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Fig.3 Paraffin slice image on August, 2012. Tree growth structure is complete, including the cambium ( Ca), cell enlargement ( CE),

secondary wall formation (SW) and mature cells (MC)
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Fig.4 Correlation coefficients between Larix gmelinii tree-ring index and monthly maximum temperature (7, ), minimum temperature
(T,;,), mean temperature (7") and total precipitation ( P) in three plots
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Fig.5 Variation of tracheid radial length from the beginning of the first earlywood or latewood cell in four removal precipitation treatments
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Table 1 Comparisons of mature tracheid number and length among different removal precipitation treatment

12K Radial tracheid length/ wm

FEJ7 b3 Hriw (S hRAEDRR)
No. plot Treatment Cell number ( mean=SE ) Bk B/ By fE e hrifi
Maximum Minimum Mean + SE
FEHE 1 Plotl E 50.0+4.7 a 860.2 111.1 458.9+£9.1 b
D 66.8+5.9 ab 913.7 102.0 456.6+7.2 b
S 78.3+8.1b 986.9 110.0 4243+132 a
C 80.8+4.7b 1058.2 116.8 437.2+9.8 ab
FEHb 2 Plot2 E 80.2+2.1 a 779.4 82.5 416.7£6.6 b
D 72.9+2.4 a 749.2 134.2 387.2+15.2b
S 110.0+10.0 b 761.3 80.0 326.6x11.1a
C 90.4+7.7 a 724.4 60.0 416.2+11.8 b
i 3 Plot3 E 85.3+x13.6 a 725.5 86.7 402.3x11.7 a
D 92.4£2.5a 558.4 80.0 457.2+5.3b
S 88.2+8.6 a 690.6 135.7 447.3x11.8b
C 86.4+1.6 a 596.1 60.0 456.2x13.1b

Fhab.c.d FR LSD K6 B EMEZERAHN (o = 0.05) ;C: X B, BEATAIBRKAEIE ;D 50% I TR , WA 2L R 585 S0% 55 TR RS B ke b 5
S: BEA WA TIAAFET R ML, B TATM AT E. 100% I8 FE 2, WK T _E 75 K 0 45 B T B e

Fedb 2 6 A4 D Y RATMR/ NI = T A AL B2 i C 200 S AW Bl s T E 4. £hos B
& C AW BT AN PR . )8 M 4 NEIRA MY RAMA/NEF AR E AESE L C A& TIH
b FEA . 7E 6 A28 AWM baH I P KRR /NE E LT 284k i HA 3 135544 PRk,
D 4 IR e R, MEUE b S A FREESE, D HILARRAE W E 4181 C H S EFb#ass, b c 4
FFIEERK(E ),

FEHL 3 b6 A4y S LA/ N BAR T HABALFEZH ¢ 4P i T D 4L E 4, e 5 3R E 44 .D
2 .S 1R C AP ARk . 8 A ey KA/ Lk JRAe 8 [ 4 AP (R] 22 AR AR B 3%, C
HAN D HAERCRE Bk, 76 6 AR 8 AR bita®h b, 4 AN AbFRLE PR A /NI g B AR B R MRt
Hir SHAERNREN LFHEA (K 6)

FE 3 LT RN SIS AE L X R K/ i b R — R (U B TR (8RR ) (925 A B s
RESEIEA R 225 NR2T LUE I, FE 1 DALY 5878 B LU E 41 mg &, T C 4 A0 18 B B O i T
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Table 2 Soil moisture of three different treatment plots ( Mean+SE)

=3k = fb VR E Soil moisture/ %
Plot No. Treatment 6 H June 8 H August 4EY Annual mean
FEHD 1 Plot 1 E 12.07£1.37a 9.37+1.07a 8.21+1.96a
D 21.02+3.02a 14.37+4.24b 10.15+5.29h
S — — 20.82+4.88a
C 28.13+4.78b 19.47+8.28¢ 22.86+4.88b
FEHE 2 Plot 2 E 16.60+4.36a 16.07+7.24a 5.06+2.55a
D 24.60+4.07a 17.43£6.71a 9.85+5.21b
S — — 14.21%5.56¢
C 29.87+2.16a 18.90£9.35a 24.88+6.33d
FEHb 3 Plot 3 E 28.13+3.58b 15.87+7.50a 17.35£8.95b
D 24.47+4.98a 15.07+4.30a 16.91+6.47a
S — 25.15+4.21b
C 29.47+1.61b 29.90+8.88b 26.30%5.77a

e ab c.d /R LSD A5G M2 R AR (a = 0.05)
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