N A SR 201342 1 24k H2
Chinese Journal of Applied Ecology, Feb. 2013,24(2) . 338-344

EMYREEZEAMMRIEREZT UK
BRERI I

RIRR

wERE X

BosREWH F M8 &KW AFH

|
(LPGARN R A/ T A T F RS U5 A EE 52802, B 330045)

W OE RANEEREMPVCEREMERE, 20 T LEAK WL BN KK G-
BEAMGBEEREAT R L BT NENEASLE A7 LEF R REXTHT. EREN,
A LIE L ENEA BN TR AT E A7-F8 R R AME 7 L FARTF K A,
WHUANERANE, FHAMERSHUERAMES EEKFHOERAE ERE. Ak
A PR NH, =N £ (8 A K F 5 B v Ao NO,™-N 8y SO B B 4R 5. L B AT 1
HREAAHT K2R L EARAMER RBHMERARET ER, B o425 n 3t
NH, *-N# F i, 8 D 2t NO,™-N Fn % T L& 6y Holk.

XER BT K AFF N AFARME FHEECTHAR TEAKL

XEHS 1001-9332(2013)02-0338-07 HEHEKS Q948.113 XEKFRIRAE A

Effects of Phyllostachys edulis expansion on soil nitrogen mineralization and its availability in
evergreen broadleaf forest. SONG Qing-ni, YANG Qing-pei, LIU Jun, YU Ding-kun, FANG
Kai, XU Pei, HE Yu-juan (Jiangxi Province Key Laboratory for Bamboo Germplasm Resources and
Application, Jiangxi Agricultural University, Nanchang 330045, China).-Chin. J. Appl. Ecol. ,
2013,24(2) ; 338-344.

Abstract; By the methods of space-time substitution and PVC tube closed-top in situ incubation,
this paper studied the soil mineralized-N content, N mineralization rate, and N uptake rate in Phyl-
lostachys edulis-broadleaf mixed forest (PBMF) formed by P. edulis expansion and its adjacent ev-
ergreen broadleaf forest (EBF) in Dagangshan Mountain of Jiangxi Province, China. There existed
the same spatiotemporal variation trend of soil total mineralized-N ( TMN) content between the two
forests. The annual average N mineralization rate was slightly lower in PBMF than in EBF. In
PBMF, soil N mineralization was dominated by ammonification; while in EBF, soil ammonification
and nitrification were well-matched in rate, and soil nitrification was dominated in growth season
(from April to October). The N uptake by the plants in PBMF and EBF in a year was mainly in the
form of NH,*-N, but that in EBF in growth season was mainly in the form of NO, -N. These find-
ings indicated that the expansion of P. edulis into EBF could promote the ammonification of soil N,
weakened soil nitrification and total N mineralization, and also, increased the NH,"-N uptake but

decreased the NO, -N and TMN uptake by the plants.

Key words: Phyllostachys edulis expansion; nitrogen mineralization; nitrogen availability; ever-
green broadleaf forest; Dagangshan Mountain of Jiangxi Province.
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Fig.1  Average monthly rainfall ( I ) and soil temperature
(Il') in 5 cm depth in Dagangshan Mountain, Jiangxi Province
in 2011.
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Fig.2 Effects of Phyllostachys edulis expansion on the content
of NH,"-N, NO, -N and mineralized N (meanzSE).

EBF. & &% & H Ak Evergreen broadleaf forest; PBMF': 7 R AS K
Phyllostachys edulis-broadleaf mixed forest. A:0 ~ 10 em; B: 10 ~
30 cm. I [A] The same below.

Table 1 Effects of Phyllostachys edulis expansion on soil properties (mean+SE, n=15)

W = B HHUR WAL o W
Forest Soil layer Total N Organic matter C/N Bulk density
type (em) (g-kgh) (g-ke") (g-em™)
EBF 0~10 0.96+0. 18b 24.95+4. 74be 15. 06+0. 90a 3.92+0.05a 1. 12+0. 06ab
10 ~30 0.28+0.07¢ 4.84+1.09¢ 9.96+0.41b 4.06+0. 08a 1. 33+0. 00b
PBMF 0~10 1.61+0.37a 49.78+5. 81a 17.99+0.51a 3.70+0. 10b 0.91+0.07¢
10 ~30 0. 62+0. 16bc 17.20+2. 63be 5.93+1.15b 3. 69+0. 40b 1. 14+0. 19ab

EBF. & Ak Evergreen broadleaf forest; PBMF; 77-[# TRACHR Phyllostachys edulis-broadleaf mixed forest. [a] 41 Fp AN ] B 28 7 AN ) 4 2 R

[f] 22 50 i ( P<0. 05) Different letters meant significant difference in the same column at 0. 05 level. “FIA] The same below.
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Fig.3 Effects of Phyllostachys edulis expansion on soil ammonifi-

cation rate, nitrification rate and mineraliatzion rate (mean+SE).
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Table 2  Effects of Phyllostachys edulis expansion on soil annual net N ammonification, nitrification and mineralization

(mean+SE, n=15)

MR T2 HraE Vi A i Bk TR/ BA
Forest Soil layer Amminification Nitrification Mineralization Mineralized-N
type (em) (kg hm™2 - a!) (kg hm™2 - a!) (kg +hm™2 - a) /total N (% )
EBF 0~10 52.19+£15.99ab 45.57+13.95a 97.76+27.71a 9.1+3.3a
10 ~30 18.09+11. 83¢ 14. 05+5. 16bc 32.15+18.67¢ 8.6+2.7a
PBMF 0~10 62.96+27. 34b 1. 99+0. 66¢ 64.95+24.73h 4.4+1.2b
10 ~30 27.32+13.92be -4.73+1.70¢ 22.57+8. 74c 3.2+1.2b
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Table 3  Effects of Phyllostachys edulis expansion on the
annual net uptake of NH,"-N, NO, -N and mineralized-N
(mean+SE, n=15)

o LR AER SR TbLA
Forest Soil layer NH,*-N NO;™-N Mineralized-N
type (em)  (kg-hm?2-a™") (kg-hm?2-a™") (kg hm?-a™)
EBF 0~10  56.41+22.84a  48.46x44.48a  104.87+31.74a
10~30  31.96x18.94h  22.49£9.04b  54.45:12.77b
0~30  88.37+32.21  70.95:24.42  159.32:42.45
PBMF  0~10  63.74+20.07a  3.94x0.55¢  67.68x14.44h
10~30  33.08:13.37h 2.7£2.76c  35.78:11.04hc
0~30  96.82+30.12 6.64+2.34 103. 46:+34. 56
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* P<0.05; * * P<0.001.
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