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Decomposition characteristics of the fine root of Phyllostachys edulis and

Dicranopteris pedata in southern Sichuan
REN Lining, LIU Shirong™ , CAI Chuju, WANG Yi, WU Qipin, GUO Mingming
International Centre for Bamboo and Rattan, Beijing 100102, China

Abstract: This study revealed the single and mixed decomposition characteristics of fine roots in bamboo forest and its
understory vegetation, explored the potential mechanisms of interaction and function between them, and provides a
theoretical reference for the rational management of understory vegetation in Moso bamboo forest. The fine —root in situ
decomposition and nutrient release processes of Phyllostachys edulis and understory vegetation ( Dicranopteris pedata) in
Changning, Sichuan, were investigated using a litter bag, and our test period is 1 year.Our results showed that (1) the
initial chemical components of the fine roots of P. edulis and D. pedata were significantly different. The C content and C/N
and C/P ratios of P. edulis were significantly higher than those of D. pedata (P<0.05), while the N content, P content,
and N/P ratio of D. pedata were all higher than those of P. edulis (P<0.05). (2) The decomposition coefficients (k) of P.
edulis and D. pedata were 0.66+0.04 and 0.42+0.41, respectively. The rate of fine-root decomposition of P. edulis was
higher than that of D. pedata. The soil temperature was positively correlated with the decomposition rate, and it was the key
environmental factor affecting the decomposition rate of fine roots. (3) The C, N, and P nutrients showed a net release,

and the release rate of C in P. edulis was higher than that in D. pedata, while the release rates of N and P in D. pedata were
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higher than those in P. edulis. (4) The fine-root mixtures of P. edulis and D. pedata had no significant effect on the
decomposition rate and release of P, but significantly promoted the release of C and inhibited the release of N at the initial
stage of decomposition. The characteristics of single fine-root decomposition and nutrient release were different between P.
edulis and D. pedata. No significant mixed effect of decomposition rate was observed, but the mixed effect of nutrient release
showed different stages and directions ( positive or negative ). The understory vegetation affected the nutrient cycle of the

bamboo forest ecosystem by affecting the release of nutrients from the fine roots.

Key Words: Phyllostachys edulis; Dicranopteris pedata; decomposition of fine root; nutrient release; mixing effects
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Table 1 Stand characteristics of Phyllostachys edulis

Beabgi s /¥ Density/ T Hie Y i WK
Sample number (kk/hm?) Mean DBH/ (cm) Slope/ (°) Altitude/m

1 4850 9.98 <5 889

2 5450 10.59 <5 884

3 5900 9.36 <5 901

4 5350 10.13 <5 896

5 4525 9.90 <5 893

6 4550 9.81 <5 891
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Table 2 Initial chemical composition of fine root

]

[ =]
T E, MR

KA B C/ AN/ 79 AL e Lt AL
Types (¢/kg) (¢/kg) (¢/kg) C/N c/P N/P
ENT P. edulis 599.38+0.34a 8.85:0.01b 0.1180.001b 67.76=0.06a 5095.70+47.30a 75.20£0.71h
AL D, pedata 412.07+0.09h 22.81+0.06a 0.2230.001a 18.06+0.05b 1845.44+9.14b 102.15+0.69a

B A FIE AR ER 2E (n=6) , W FI B R R A ] 5 BRI b ] 22 53 .3 (P<0.05)
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Fig.1 Single fine root decomposition rates and nutrient dynamics duiring decomposition
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Table 3 Regression analysis between dry weight residue of fine root and time

S 2 p2 I fie % Sl B P A
S [ *Ei/%’s'?ﬂ.IR ﬁﬁ%’:??d'z .Jrﬁ b n\fn@ 95% It 1]
Tyne FEaquation Correlation Decomposition Time of half Time of 95%
pe q efficiency rate decomposition/a decomposition/a
BAT P. edulis y=1.0524¢ 0154 0.8967 0.66+0.04a 1.07+0.06b 4.64+0.28b
T D. pedata y=1.0412¢70101 0.9137 0.42+0.41b 1.68+0.14a 7.26+0.59a

Bl NP B AR R 2 (n=6) |, [RISVBAEREARA AR 78R8 IR 22 5% 8. 3% (P<0.05)

ETHT AR (C) VA (N) JBE(P) TR AR RS, i 40AR I (C) VA (N) B (P) JTLEY
FHUABTCIRES . M 1 4R, BAT RIS EEANAR Rk (C) RIS BN 34.38% F1 54.26% , A (N) 45541
H 70.08%F1 46.79% , B (P ) TG RN 5K 42.44% F1 38.35% , EATHMRER (C) BHCH % 08 5 T1E 48 (P<
0.05) , A (N) B (P) BACE AN R AT R (K1) .
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Fig.2 Observed and expected mass and nutrient remaining in mixtures fine root

 FERIME S5 R 25 55 8 5 (P<0.05)

http ; //www.ecologica.cn



6 2 R

B
i

Eild 38 &

2.4 PREEH T X A0AR 43 iff (1) 5 i)
IS5 R - 55 AR T B R Z ] A AH G A AT 2R B, B AT RIS EEARAR 1) T SR 40 R 5 ML A I IR AR G
(P<0.01) , 5 HEEE/KETCWEMIECR(FK L),

x4 ARTERRESTESKERENXER

Table 4 Relationship between dry mass loss of fine root and soil water content and temperature

S - 3EIK 53 Soil water content L HEEFE Soil temperature
Type %R . WX RM .
Correlation coefficient Correlation coefficient
BT P. edulis -0.300 0.155 0.681** 0.000
12 D. pedata -0.169 0.430 0.603 " 0.002
* # P<0.01
3 g
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(U R NE Ry N i = O 1 1 8
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AR PRI AR ER (C) & i B i Tro AR (R 1) 45 SR A BATAIR Ak B AGH R B 3 P (/1) A"
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(P) BRI FAE R 2408 ) ABFFTH, BAT AL EEANMAR B LL (C/P) 43514 5095 Fil 1845, i & K T i A
1B, BT AR (P) R BN EHHREL
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21 A2 ( Picea rubens) 3 FRTEY S LWHNR A IF 78R 0 IR A 0 FORTES AR | AR R IR, 7656 2 4F
I A AR EROR ) 5 A B9 2 V& R V5 90 45 LR A 5 A i b6 9 A4~ A R BA R IR 1E
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