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Morphology.biomass and changes in C and N contents of fine roots
in top soil of Cinnamomum camphora plantations
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Abstract: [Objective] This paper studied the morphology,biomass,and changes in carbon and nitrogen
contents of fine roots in top soil (0—20 cm) of Cinnamomum camphora plantations to provide basis for
further study of nutrient and moisture absorption of fine roots and underground distribution characteristics
of carbon. [Method] Randomly 3 pieces of 20 mX 20 m sample plots were set in 31 years old Cinnamomum
camphora plantations in the Laoban Mountain, Yucheng District, Ya’an, Sichuan Province and 5 sampling
points were picked along the “S” shape in each plot. Samples from depths of 0—10 ¢m and 10— 20 cm were
collected by soil coring method in January, April, July and October 2011. WinRHIZO 2005 root analysis

system was used to measure root morphological parameters, biomass,carbon content,and nitrogen content.
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[Result] 1) As the increase of root order from the first to the fifth,the mean diameter, biomass and carbon
content of fine roots increased gradually,while the specific root length (SRL) ,root length density (RLD)
and nitrogen content decreased. 2) The average biomass of fine roots was 793. 29 kg/hm?®,and the surface
layer (0—10 cm) accounted for 64. 66% of the total biomass. Compared with the fine roots in deep layer
(10—20 cm) , the fine roots of surface layer (0—10 ¢m) were thinner, had greater SRL and RLD,and the
carbon and nitrogen contents were larger. 3) The biomass of fine roots in spring and autumn was higher
than in summer and winter. The lowest SRL and RLD were in summer while the highest were in winter.
The mean diameter in winter was the thickest,and in summer was the thinnest. The highest carbon content
of fine roots was in winter,and the lowest was in summer. The highest nitrogen content of fine roots was in
summer,and the lowest was in spring and winter. [Conclusion) Root order had highly significant effects on
morphology,biomass,and changes in carbon and nitrogen contents of fine roots while the effects of season
were much less.
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Table 1 Soil characteristics in the experimental Cinnamomum cam phora plantations in Ya’an, Sichuan
i +J2/cm HokE/ % u /(g kg™ 2R/ (g kg™ K fif N/ (g = kg™
Plots Soil depth Soil moisture P Total C Total N Water-dissolved nitrogen
1 0~10 39. 68 4.28 9.81+0.67 1.1840. 26 0.24+0.02
2 0~10 40. 31 4.39 10.36+0. 85 1.14+0. 21 0.2540.03
3 0~10 41,17 4. 31 10.26+0. 93 0.97+0.16 0.24+0.03
1 10~20 35.21 4.27 8.17+0.49 0.83+0.13 0.2040.01
2 10~20 36.49 4.23 7.93%+0.81 0.76+0.09 0.2140.02
3 10~20 36.78 4. 30 8.03+0.77 0.77+0.11 0.214£0.02
1.2.2 mABAAEmETenE A Epson %  1999),4 N HIZEMEEMIE (LY/T 1269—1999),

5L (Expression 10000XL 1. 0) #1 WinRHIZO
2005 i F BG5BT 2 58 504 XFAS TR AR 7 2 4 AR 1)
BB FAEFE AR HEAT 2 B 3T . B R 25 AR T G2
HRCA 65 °C bR rhpk 28 48 T o, U LT i, AR
#it WinRHIZO 2005 ic 5% 19 AR 4 F 40 AR 1 42 55 4L
Wit 256 e P AR A= P it T E S AE AR 9 SRL \RLD
MR 4. SRL MIRLD Wi AR A
SRL(m/g) =K (m) /W h (g,
RLD(m/m*) =MW K (m)/ AR (m®)
1.2.3 @ik C.NAZaymle BT R4 P o
HRRE i BB L i LAR 2 i 07 L SR )5 BIURE I 2 AR R AF
AHLC FH A% IR B AN I AR (LY/T 1237—

1.3 HELEESZITSH

s ok H K & 3 A R O Microsoft Excel
2007 B At e it e Al SPSS 17. 0 Bk 4. H
One-way ANOVA Xt 25 H & 48 b 76 A ] =745 A [+)
AR AN T) 4 J2 % B 14 2 S PR AMOT 22 43 #

2 AR5
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Table 2 Seasonal average diameter,SRL,RLD and biomass of Cinnamomum cam phora fine roots in Ya’an, Sichuan
Yy ARK /(m« g 1) SRL
Seasonal 1 94 1-order 2 %% 2-order 3 9% 3-order 4 %% 4-order 5 9% 5-order
# 72 Spring 25.434+1.97 a 17.16£1.55 a 8.71£0.62 a 3.4040.19 a 2.17£0.12 a
H Z Summer 58.6244.65b 25.56+1.91b 18.024+1.57 b 7.83+£0.59 b 3.49+0.47 b
FZ Autumn 39.76+3.63 a 17.63+1.60 a 10.45+0.84 a 4,324+0.48 be 2.9740.36 ¢
£ Zx Winter 23.12+5.21 a 14.07+1.98 a 7.34+0.79 a 2.697+0.21 a 1.0740.17 a
W WK% E/(m+m RLD
Seasonal 1 %% 1-order 2 %% 2-order 3 4% 3-order 4 % 4-order 5 4% 5-order
# % Spring 6 216.304+127.36a 5 766.51+106.87 a 4 987.53+87.45 a 4 146.93+66.38 a 3900.704+51.83 a
B Z Summer 10 051.74+159.17 b 8 250.66+146.78 b 7 965.234+138.25b 6 482.97+125.36 b 5 738.474+120.36 b
k2 Autumn 6 833.454129. 14 ac 5 945.77£117.64 ac 5 406.54489.81 ac 4 929.53£67.34 ac 4 400. 7653, 27 ac
& Z= Winter 5 605.04480.36 ad 5 299.70+68. 37 ad 4 276.28+53.61 ad 3 401.71446.54 ad 3 412.01+41. 26 ad
7 B 4% /mm Diameter
Seasonal 1 %% 1-order 2 %% 2-order 3 %% 3-order 4 %% 4-order 5 %% 5-order
# 7 Spring 0.42740.02 a 0.55+0.03 a 0.76+0.01 a 0.95+0.03 a 1.404+0.11 a
X 2 Summer 0.3040.05 b 0.2640.02 b 0.3640.07 b 0.4540.08 b 0.6640.01b
FkZ Autumn 0.40%£0.11 ac 0.58%0.02 ac 0.78+£0.04 ac 1.0440.13 ac 1.4940. 26 ac
& Z& Winter 0.61£0.07 d 0.67+0.05d 0.81£0.06 ad 1.414+0.26 d 2.10+0.43d
Ay H:¥)#t/ (kg » hm™?) Biomass
Seasonal 1 %% 1-order 2 %% 2-order 3% 3-order 4 %% 4-order 5% 5-order
#Z Spring 26.64+3.92 a 43.32+4.19 a 143.82+17.31 a 295.22+14.47 a 341.22422.67 a
B Z Summer 47.52+3.81b 80.08+21.78 b 187.21+11.12 ab 218.90+10.46 b 296.364+21.25 ab
FkZ Autumn 36.86+8.96 ac 71.1847.97 be 139.26+28.71 ¢ 313.04+39.09 ac 391.82427.92 ac
£ 2 Winter 10.04+3.76 d 24, 88+16.48 ad 89.62411.13 cd 194.904+17.17 d 221.26415.91d

T« [F 5B 5 e AN [N PR R R 2257 B35 (P<C0.05) . % 3 [,

Note: Different lowercase letters within each column mean significant difference at P<C0. 05. The same for Table 3.
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Table 3 Average diameter, SRL.RLD and biomass of Cinnamomum camphora fine roots in
Ya’an,Sichuan at different soil depths
Soil depth 1 4% 1-order 2 4 2-order 3 4% 3-order 4 9 4-order 5 4% 5-order
0~10 42.76+2.96 a 23.72+1.69 a 12.7940.71 a 5.47+0.39 a 2.9240.16 a
10~20 39.64+2.16 a 17.47+1.33 a 10.4640.59 a 4.037£0.21 a 1.9540.08 a
- HER AT /em MWK %E/(me+m %) RLD
Soil depth 1 4% 1-order 2 4 2-order 3 4% 3-order 4 2 4-order 5 4% 5-order
0~10 8§ 771.11+127.63 a 7 773.44+98.74 a 6 347.24+70.31 a 5 728.96449.18 a 5 728.964+49.18 a
10~20 3.860.19%69.49 b 3544,34£52.16 b 3133.32+48.74 b 2997.04+49.53 b 2997.044+31.27 b
T E /cm B #%/mm Diameter
Soil depth 1 %% 1-order 2 % 2-order 3 %% 3-order 4 % 4-order 5 2% 5-order
0~10 0.44+0.01 a 0.474+0.04 a 0.62+0.07 a 0.86+0.12 a 1.2440.18 a
10~20 0.42740.01 a 0.56+0.04 a 0.74740.07 a 1.06+0.15 a 1.5840.23 a
FIERE /cm AW/ (kg « hm ™ ?) Biomass
Soil depth 1 2% 1-order 2 2% 2-order 3 4% 3-order 4 2% 4-order 5 %% 5-order
0~10 20.80+3.92 a 34.66+6.19 a 94.06+12.34 a 169.84+20.14 a 193.62429.71 a
10~20 9.46+2.81 b 20.21+£4.11b 50.93+7.35b 80.68+12.47 b 119.05+21.92 b
%1 BEMSHHERMRSRLRLD AGE C.N S BN E S
Table 4 Variance analysis on effects of root order and season on SRL,RLD,diameter and C and
N contents of Cinnamomum cam phora fine roots
AR Sk R AR K MR % B H*%E C&&s N & & ESL7/be
Source of variation SRL RLD Diameter C content N content Biomass
FHRF <C0.000 1~ <0.000 1*~ 0.005 4"~ 0.031 6" 0.021 2" <0.000 1*~
Seasonal X Root order
Z=75 Seasonal 0.160 7 0.273 9 0.020 1* 0.042 1% 0.752 6 <C0.000 1~
¥ Root order <C0.000 1~ <0.000 1*~ <Z0.000 1~ <Z0.000 1~ <C0.000 1~ <Z0.000 1*~

T * FRZEFMERF (P<0.05) ;5 » » IR R B (P<0.0D),
Note: * means significant difference (P<C0.05); * * means highly significant difference (P<Z0.01).
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Seasonal and soil depth differences in contents of C and N of the first to the fifth order fine roots in Ya’an, Sichuan
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