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Table 1  Effect of long-term intensive management of Phyllostachys praecox stands on basic soil properties (0 ~20 cm)
S aEabsgi] o A LT 2R e T A R
Duration of intensive (H,0) Organic matter Total N Total P Alkalytic N Available K
management (a) (gks™") (sks™") (sks™") (mgkg™") (mgkg™")
1 5.76a 24.82b 2.06b 0.48b 93.48b 88.56b
15 4.13b 86.51a 3.58a 1.87a 427. 8a 335.7a

1 Note: [a] — ) 51 AN [E TR R AN 2L L E L ZE S B# (p <0.05) , Different letters within the same column mean significant differ-

ence at p =0. 05 level according to Duncan’s Multiple Range Test

®2 KHEAZLEWNEMHLIEREEERERNZID

Table 2 Effect of long-term intensive management of Phyllostachys praecox stands on soil labile carbon pools

N7 E I KA BLIR POK AT LR TR W A= ) ik b B Ak
Duration of intensive Water-soluble organic C Hot water-soluble organic C Microbial biomass C Readily oxidizable C
management( a) (mg kg™") (mgkg™") (mg kg™') (gkg™")
1 14. 62b 379.2b 246. 8a 3.01b
15 43.48a 689.3a 203.5b 6.58a

7 Note: [d] — 3 Ei it AN Rl F R R R B Bk Z R L E LK E R 5% (p <0.05) , Different letters within the same column mean significant differ-

ence at p =0. 05 level according to Duncan’s Multiple Range Test

£33 KPKAZLENEMHRIEFTRSHRAS B LHZ M

Table 3  Effect of long-term intensive management on percentage of different carbon fractions in the soils under Phyllostachys praecox stands

B Ay 2B ) ft ik bk Jot S I5 b B L , ) 95
B - _ R =
Duration of intensive Alkyl C 0-alkyl C Aromatic C Carbonyl C Aromaticity
Alkyl C / O-alkyl C
management (a) (%) (%) (%) (%) (%)
1 14.4b 49.5a 22.9a 13. 2a 0.29¢ 26.4a
15 29.7a 48.3a 7.9b 14. 1a 0.6la 9.2b

7E Note : [f] — 5 17 AN R 78 £ m B B 2k L H L% 5% B % (p <0.05) , Different letters within the same column mean significant differ-

ence at p =0. 05 level according to Duncan’s Multiple Range Test
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Fig. 1 Solid-state > C NMR spectra of soil organic carbon in the soils under Phyllostachys praecox stands subjected to 1 and

15 years of intensive management
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x4 KBEEHELENEMHRLIBERTEESEEEN

Table 4 Effect of long-term intensive management of Phyllostachys praecox stands on contents of different forms of N in the soil

N7 E IR KA LA WE Y A YRR SR [EEOY A

Duration of intensive management (a) WSON(mg kg™") MBN(mg kg™ ") NH," -N(mg kg™ ") NO; -N(mg kg™")
1 23.33b 86.48a 0.17b 6.43b
15 65.76a 54.92b 2.38a 30. 74a

¥ Note: [d] —F) Ei P45 AN EF R KRB BN EE L TR E R % (p <0.05) , Different letters within the same column mean significant differ-

ence at p =0. 05 level according to Duncan’s Multiple Range Test

x5 KBEALENEMHLIERRESHSENZW

Table 5 Effect of long-term intensive management of Phyllostachys praecox stands on contents of different forms of P in the soil

B 2 2 E I ] A Rk A HLBE A= A= 1

Duration of intensive management (a) Available P (mg kg ") Organic P(g kg ™") MBP(mg kg™')
1 51.18a 176.738a 58.62a
15 435.8b 491.258hb 45.31b

1 Note: [a] — 5 54 1 A [F) PR R Rt 225 L2 E L 2 5 B 3% (p <0.05) , Different letters within the same column mean significant differ-

ence at p =0. 05 level according to Duncan’s Multiple Range Test
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EFFECT OF LONG-TERM INTENSIVE MANAGEMENT OF PHYLLOSTACHYS PRAECOX
STANDS ON CARBON, NITROGEN, AND PHOSPHORUS POOLS IN THE SOIL

Zhang Tao" > Li Yongfu""*" Jiang Peikun''> Zhou Guomo''?> Qin Hua"’ Lin Lin"?
(1 Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, Zhejiang A & F University ,
Lin’an, Zhejiang 311300, China)
(2 Joint Laboratory of Forest Soil and the Environment, Zhejiang A & F University and ISSCAS, Lin’an, Zhejiang 311300, China))

Abstract To study effect of long-term intensive management of Phyllostachys praecox stands on C and nutrients pools
in the soil, soil samples were collected from two adjoint Phyllostachys praecox stands that had been subjected to intensive
management for 1 and 15 years, separately, in Lin’an County, Zhejiang Province. Different forms of C, N, and P pools
were determined and spectral characteristics of soil total organic carbon were analyzed using the nuclear magnetic reso-
nance (NMR) technique. Results show that in comparison to the Phyllostachys praecox stand, 1 year under intensive man-
agement, the stand 15 years under intensive management was 248.5% , 197% , 81.8% , and 116% higher in soil total
organic carbon, water-soluble organic C, hot water-soluble organic C, and readily oxidizable C (ROC) , respectively, but
17.6% lower in MBC content. Solid-state NMR spectroscopy of soil samples showed that alkyl C and O-alkyl C dominated
soil organic C in Phyllostachys praecox stands. Compared to the Phyllostachys praecox stand 1 year under intensive manage-
ment, the stand 15 years under intensive management was significantly higher in soil alkyl C content and alkyl C to O-al-
kyl C ratio (A/0-A) (p <0.05), but much lower in aromatic C content and organic matter aromaticity (p <0.05), and
however remained unchanged in O-alkyl C and carbonyl C. Moreover, in comparison to the Phyllostachys praecox stand 1
year under intensive management, the stand 15 years under intensive management was much higher in soil water-soluble
organic N, NH, -N, NO, -N, available P, and organic P (p <0.05), but 36. 5% and 22. 7% lower in microbial biomass
N and microbial biomass P, respectively. In conclusion, long-term intensive management helps build up carbon pools and
nutrients pools, but significantly affects activity of the soil microbial activity and stability of the organic carbon in the soil.

Key words Phyllostachys praecox ; Intensive management; Carbon pool; Nitrogen pool; Phosphorus pool; NMR



