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Abstract: To determine the relative contribution of fungi and bacteria to soil N,O production in Phyllostachys
edulis and broadleaf forest ecosystems and to further study the impact of forest type on soil N,O emission when
converting from a broadleaf forest to a Ph. edulis forest, an incubation experiment with soils collected from dif-
ferent forest types was conducted. Four broadleaf and Ph. edulis forest with similar topograph were selected
randomly, and toplayer (0-20 cm) soils were sampled. Soil phospholipid fatty acids (PLFAs) were extracted
and analyzed to measure the soil microbial biomass. To study the relative contribution of fungi and bacteria to
soil N,O emissions, a selective inhibition experiment with addition of different antibiotics (streptomycin and/or
cycloheximide, and an antibiotic-free control) was established using a random complete block design. Soil wa-
ter content was adjusted to 90% water-filled pore space and N,O production was measured by gas chromatogra-
phy after 7 h of incubation. Student’s i-test and Pearson’s correlation were used for statistical comparisons and

correlation analyses, separately. Results indicated that fungal biomass was significantly and highly correlated
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with soil organic matter content (R* = 0.965, P<<0.01) and significantly and negatively correlated with pH (R?
= -0.752, P<<0.05). No significant differences for N,O flux between Ph. edulis and a broadleaf forest were
found. For the two forest types, fungi contributed significantly more (P<<0.05) to soil N,O fluxes (40.8%—
56.2% with Ph. edulis and 8.0%—62.8% for the broadleaf forest) than bacteria (9.0%-33.4% with Ph. edulis
and 12.6%-32.4% in the broadleaf forest). The correlation analyses showed that the fungi and bacteria for
these two forest types had similar N,O flux patterns (P<<0.01), but they were not correlated to biomass. Thus,
the conversion of a broadleaf forest to Ph. edulis did not increase the N,O flux; denitrification activity of specif-
ic fungal species may also play a more important role in soil fungi originated N,O emissions than the fungal
biomass.[Ch, 2 fig. 2 tab. 28 ref.]
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Table 1 Soil parameters of Phyllostachy edulis and broad-leaved forest

. EERING e B R AL/ AR/ AR/
ﬁé‘i‘m PH {ﬁ 1 o 0 -1 -1 -1
(g-kg™) (g-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™)

MB-1 522 +0.0la 1060 +1.17 a

MB-2 5.02+00lb 1140 +023 a
SEAUELN

MB-3 522 +0.02a 1072 +048 a

MB-4 496 + 0.0l ¢ 11.71 + 1.08 a

124 + 0.12 a 29.60 £ 6.38 a 60.50 + 4.77 a 41.83 +234a 10.81 £0.05 a
1.16 £ 0.09 a 28.89 + 7.53 a 60.17 + 6.66 a 5407 £251b 1132+181a
1.18 £ 0.14 a 30.23 + 11.21 a 49.17 + 425b 4261 +1.13a 1095+091 a
133 £ 0.11 a 25.12 + 6.44 a 57.67 + 0.58 ab 55.11 £ 278 b 11.68 + 1.81 a

BL-1 445+ 0.0l a 1239 +0.16 a
\ BL-2 4.60 £ 0.0l b 1440 +0.72 a
e bt e

BL-3 4.66 + 0.0l ¢ 12.10 +0.11 a

BL-4 479 £0.01d 1341 +2.18 a

125+ 024 a 3870 £ 836 a 52.00 + 3.61 a 54.07 £2.51a 12.65+0.61 a
1.33 £ 0.10 a 46.93 + 10.25 a 4450 + 589 a 3844 +251b 1351 +19 a
1.29 + 0.06 a 47.72 + 7.13 ab 42.00 + 12.17 a 43.39 + 3.41 ab 11.25 + 1.12 ab
1.26 £ 0.13 a 5540 £ 497 b 38.17 +3.06 a 4495+ 1.78 ab 9.58 £ 0.81 b

BCXS ¢ K P H 0.032 0.012 0.377 0.023 0.023 0.641 0.608
YT s A B IR, [ ) AN [ 5 R e i ot ) 22 S ik B 8 35 K (P<<0.05) o BT AR I AR 22 8] 9 25 7 28 B X AR A
¢ R H A

TR AR TG A AR R, FERRYE BB AT AR A e AR g, B AR PR X B . AT HLIT
%%WE@% ANHEERER, PRV HAFE B 2 )5 58 R A PR REAR, i Bk 1

BERE AR 5 EEAYURAMMR R, BIRERAEYESERAE A TR EE, e R
FIES
k2 EMfHEAMHKLTEREDE
Table 2 Soil microbial biomass of Phyllostachy edulis and broad-leaved forest
T EL B/ 2 T AR W) 1/
P s N ST/
(nmol - g™) (nmol-g™) (nmol - g™)
MB-1 31.06 + 4.80 a 352+ 025a 12.13 £ 0.88 a 029 £ 0.02 a
A MB-2 2475 £ 3.96 a 3.80 £ 045 a 11.80 £ 2.54 a 0.33 £ 0.07 a
7 MB-3 2350 +4.25a 375 £ 0.26 a 1294 + 135 a 0.29 £ 0.05 a
MB-4 2722+ 175 a 4.04 £ 0.63 a 1141 £ 1.19 a 0.36 + 0.08 a
BL-1 26.67 + 4.76 a 412 £0.55 a 11.56 £ 2.00 a 037 +0.11 a
- BL-2 2698 +2.23 a 4.83 £0.55a 12.99 + 0.82 ab 0.37 £ 0.04 a
i)
BL-3 3427 + 493 ab 4.10 £ 0.30 a 1465+ 0.71 b 0.28 £ 0.03 a
BL-4 36.05 +3.34 b 426 £0.29 a 1491 £ 0.56 b 029 + 0.02 a
YT R B P, IR R R R R — MO AN [ R 3t 22 T 22 7 36 3 i 3 KOF- (P<<0.05) .
23 HAEKREESANIT M

ANTRI AR5 - 338 A% [r) — Tl ob 2 AN [ A 3t 22 1) 4 A0 T 2608 HE T 2 R A7 AR B R 22 57, Herh B AT 4k MB-
1 R+ 398 48000 UHE M B i, UG MB-4, BL-3 K BL-4 Z5kEHL, MB-2 fil BL-1, BL-2 Z5RE MY
A SR B A A (B 1) o ARSI BT A R 338 S A0 0 S HR G 8 -5 A BIF 58 P e 4363000 5 1) 988
TIERAPE BB B AN RIEEAA WA S VPN R AR, RS OkE . AE. pHIE. A
PUBUBT i 20 0, RAEHE 4S5 551 TR, ASBIESE AN T bk 23 6 22 ] — b 3 A [l A 3t 22 ) A7 A 1Y) R 22
S, ATRESE 2 Fh LR N R L R e Y, R R 1 Tk — B TS geibai R M. BAT
AR ] - bR - S8 SR I ST i A 5 22 S (1=-0.574, P=0.606) o 75 LTE XS 2R AR 1 53 S AL I S HE T
T DR AR T, R S R N A D S P, @ﬁ@%%ﬁﬁwﬁﬂ:ﬁ?m”%—A
RHEN R XL 2 FOR ARG, itk R RE R SR BARE LR (K D), XaTRER 2 f
RT3 SR A R HE T B A 25 S ) BRI

TCAE 2 AL R B | 7 R b e R N0 2 Rl A= 2K, 3 3 o 1 e SR I S HE G
(P<<0.05) [RJIFESIT 2 Fh it A2 200 38 S8 A 0 S HE I 1 1 10 1) R AE 739%0~83% , (HJE: ] — #R A3 119 AN [F]
M 22 ) A S 2 S, TP A e AR T R T 14 A BT S A M AR HE T 1 4 R A A
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Figure 1 N,O fluxes in Phyllostachy edulis and broad-leaved forest soils

MR, B 22550 16 2 B iR, BR T A s A (MB-2, BL-1), HAlPr A + 305 A ik
W CHE 0E Y 3 A (P<<0.05) . WnAE BATAR RS, FUTE 6 b U0 I AU HE O BTk R R
40.8%~56.2% , % i T AT (9.0%~33.4%) o [ia] bk - 18 vt 22 B R)RE ) R, TR NS - 8 4R Ak R HE AR
DIRRFEy 38.0%~62.8% , T I b1 HRHE N 12.6%~32.4% (18 2), HAET, AR EY, ERMESR
S5 TP TR AR TE T M AL ZCHE AR DTRR SR F R DL R EHE I AE S RS, FIRE, ERE S5
DG £ 3 A WA HE B ST LA R A S RGP AR E BRI 22 72 BT bR o -
R LA S N R TR BE A —HF, TR -5 20 B0 498 010 0 CHE 1) ST kR i A  — I 22 5

SRR IS, L6 2 FiobRor BN TR RE b 22 ], - 9T TR R A DN AR I UHE G S 1 ST R A
B ER 25 (P<0.05), e BATAR LS, RS0 W A HEBGE & 28 FFE# MB-1(P<<0.05), {Hj&
MB-3 A Hi 11 1 1 B0 A0 A0 W2 HE BTk Rk B 56.2% , W2 T MB-1 KR H B HE 5T kR (49.7%
P<0.05), TiFERAM AR, BL-3 A1 BL-4 #1458 000 A HEBGE 7 835 5 F (P<0.05) 53 4k 2 4
ARt P () B, G A I R HE Tk DT R e k3 v TR BL-1 i BL-2(P<<0.05)
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Figure 2 Contributions of fungi and bacteria on N,O fluxes in Phyllostachy edulis and broad-leaved forest soils

W T AE A A HEOE S T L AV B S B W A ) i R AT Pearson AHOC3 AT AR L
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BB R B AR O o (EARTE R AR, JU0H S o ST W R CHE G it 5 AR W i 2 ) A i 35
Kbk, BEUIAE Y EIT AR D A B GE S A OGN R . i T A SRR 1Y TR B4 R RN S AT A
HEAT RS ARAE R, 40 2 R K i ) B8 Fusarium spp. ELAT B3 19 S8 A0 0B R 0 00 IR, ECHIIO R
A A HE T DR 32 5 5 B RE v SR E R R SIS A TR PEAH G . A R ATD AR N A W W b 22 RE 1 L e
TiRe B PR = 5 45 Uy T R 2E— 2D B9 T SR A A T = S sk S HOG Y e I R . DUAE A BIESE 4 R 3R
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DRTHE . SR ARG RN AR, A58 A B 59 E0 R RIVAR B A A0 I S HE G 4 55 4 pHL B3
AWFEMKRKR, KATRES AR ZE pH EEOVEA K. B, HEAMT R AR E & 5
BREEARORMOMERR, REIFARE (R=-0.673, P=0.067). #H, AW EE RS NO-NE i
FRFK R BEH S I T, NO-N A 732 (R i TR, 38 Dl 4 A 0 S60RE L i ok ™

3 Ah5RE

YA R IR IR 25 R R . OISR AT ML Rt bk, BLR#E 2 3 AUk W R R 3 %
TR 5 (A MBI R A BRI AT B0 S T R G B, A R W LT S AN TR 4 A
SV 258 HIE OGS F5k A Yo Sk % 5 (3D L TR A0 0 T A 0 R UHE RS AE AR 8L, L5 A 0 02 A A DG

UTAFR, BATMAS WA R BRI [ I, 220 R AR AN . RS, A 40%~50% 1 AT AR
FATRAMAENRE . 5RBRIREMIL LS BT, RALE BTN S EES 5ORBUN IS BRA R 2%
B, SRR RO RIS SR . AR R AL E R ] DL — e R BB AT B e Y, R
B>, (Hd AR, (AL B T B AT AR T AR A R HEoE R, BT
AR 3 I 2 A Y R 3 B A BT B T 4 1 2 2 e 5, (H R A TENLRI AT 2 . AT
PUANBABE | R LA K SN it P 45 1 2 2 ) - 98 T R v S R AN D RE S, 4 T X 3 A A M ™ AR
TERZW o ABEFEH, FATHIEE S J AR B ATARBEAT THFSE, (HIRAS R 428 4 BR LA S 228 9 B X B AT
PR 58 I R A U R Xt HE T B R 8 R e R S, A R AT R SE N BV A A R N T2 B AT AR
PEATRAE, AT S REVERN RIS IC T BORBE TS H M AE RN, Feile N T 28 RS R G A A HE
TR B TR o D e 3 R S A S R HE O X TR B S B AT AR 28 WA R AR, 0 TR A E
Prpk, il ek RS R B+ BB R
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