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Effects of Warming and Precipitation Exclusion on Fine Root Biomass,
Morphology and Nutrient Characteristics of Cunninghamia lanceolata
Saplings

WU Fan!?, XIONG Decheng!?*, ZHOU Jiacong'?, WEI Zhihua'?, ZHENG Wei!?, ZHANG Li'?,
YANG Zhijie'?

(1. Fujian Provincial Key Laboratory for Plant Eco-physiology, School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China; 2. Fujian

Sanming Forest Ecosystem National Observation and Research Station, Sanming 365000, Fujian, China)

Abstract: In order to reveal the effects of global warming and changes in precipitation pattern on the below-
ground ecological processes of forest ecosystems in the mid-subtropical regions of China, two-factor test of soil
warming and isolating precipitation on Cunninghamia lanceolata was conducted at the National Field Station of
Forest Ecosystems and Global Change in Sanming, Fujian Province. The results showed that compared with
control (CT), the total fine root biomass of C. lanceolata saplings treated with warming (ambient+5 C, W),
precipitation exclusion (ambient —50%, P) and W+P (WP) were significantly reduced by 35.7%, 51.7%, and
59.1%, respectively; the total fine root biomass treated with P and WP was significantly reduced by 24.9% and
36.4% compared with W treatment. W, P and WP increased specific root length (SRL) of 0—1 mm fine roots,
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while the specific root area (SRA) of 0—1 and 1-2 mm fine root had no significant changes. Compared with the
CT, W had no effect on fine root N content, C/N and 6'°N; P increased fine root N content and decreased fine root
C/N; WP increased fine root N content, 6'°N, and decreased fine root C/N. Therefore, adjusting the
morphological characteristics of surface fine roots might not be the main strategy for C. lanceolata saplings under
the dual environmental stress of global warming and precipitation reduction in the future. Compared with the

increase of temperature, the precipitation reduction might be the main environmental factor affecting the fine root

biomass and surface chemical element distribution of C. lanceolata saplings.

Key words: Soil warming; Precipitation exclusion; Fine-root biomass; Nutrient; Nitrogen isotope
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Fig. 1 Effects of warming and precipitation exclusion on soil temperature and moisture. CT: Control; W: Warming; P: Precipitation exclusion; WP: Warming+

precipitation exclusion. Different letters upon column indicate significant differences at 0.05 level.
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Table 1 Biomass of Cunninghamia lanceolata saplings for all the treatments

BY B K R HAE S AR S A A B
Wil (P<0.05), o HH 34 5 0 25 B 7K 11 5 ik 1A &2
K (P<0.01)(E 2).

MBI 3 EIL, W, P AT WP AHE 0~1 mm 4
8 SRL ¥ 8.3 75 F CT (P<0.05), W AL FE ) 1~2 mm
YHHE SRL & # KT CT (P<0.05), 1fj P Al WP 4bFH
1) 1~2 mm 4R SRL 5 CT A3 76 i 3 72 7:(P>0.05);
W. P fl WP ZbFEf) 0~1 F1 1~2 mm 40HE SRA 5
CT ¥JTC B2 % 5 (P>0.05) . 115 F1 e 25 B /K 6 AR
&L SRL Al SRA P52 AN 25 (P>0.05), TIARZ0T
AL SRL FI SRA ) 52 i 351K BB 2. 3 7K 1 (P<
0.01), HAWRANFEET R B AR DL SRR 25 % K
AR AE HAE X 4HHREL SRL F1 SRA FRI5 M 25

£ Biomass XtH#E Control (CT)

i Warming (W)

[ 55 F% 7K Precipitation exclusion (P) WP

Hb_I= Above-ground (kg/m?) 3.772+0.359b
1R Below-ground (kg/m?) 0.887+0.064a
S Total (kg/m?) 4.660+0.423b

3.648+0.16b
0.868+0.028a
4.516+0.189b

3.169+0.139¢
0.778+0.022a
3.947+0.143¢

4.839+0.453a
1.070+0.074a
5.910+0.528a

M7 L Root shoot ratio 0.237£0.006a 0.238+0.002a 0.223+0.005a 0.245+0.002a

[T HHE J5 AN IR 7 BF R 7R 22 57 1. 2 (P<0.05)

Data followed different letters at the same line indicated significant difference at 0.05 level.

R 2 BRI B B 7K B I AZ ELAR X 4R R XU 2R 7 22 0

Table 2 Effects of warming, precipitation exclusion and their interaction on the fine roots by Two-Way ANOVA

A5 Variation ¥ Warming (W) kB B% 7K Precipitation exclusion (P) WxP

MRS A5 Fine root total biomass <0.000 1 <0.000 1 0.02
C 0.070 0 <0.000 1 0.14
N <0.000 1 0.720 0 0.19
C/N 0.560 0 <0.000 1 0.08
ZFaEFIHLE Nitrogen stable isotope 0.110 0 <0.000 1 0.12
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Fig. 2 Effects of warming and precipitation exclusion on fine root biomass. CT: Control; W: Warming; P: Precipitation exclusion; WP: Warming +precipitation

exclusion. L: Soil layer; Different letters upon column indicate significant differences at 0.05 level.
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Fig. 3 Effects of warming and precipitation exclusion on fine root morphological characteristics. CT: Control; W: Warming; P: Precipitation exclusion;

WP: Warming + precipitation exclusion; D: Diameter class. Different letters upon column indicate significant differences at 0.05 level.
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Fig. 4 Effects of warming and precipitation exclusion on carbon and nitrogen contents and &' Nof fine roots. CT: Control; W: Warming; P: Precipitation

exclusion; WP: Warming + precipitation exclusion. Different letters upon column indicate significant differences at 0.05 level.
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