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Abstract Mlcroblal carbon use efficiency (CUE) refers tosthe (C I‘Fansfonnatlon to microbial biomass from e uplake The stud\ of 'soil microbial CUE fis very 1mp0rlant for 4
=

understanding the soil. C cycle. Here, CUE, C and C ., were megfred using the '*0-H,0-DNA alyﬂmg method-at'§ix elevational sites (980-1"765.m) in" Daiyun

Mountain, a subtrdpical monfae forest, to understand the vtiation Lhdl:_ﬂcterlshm and influencing mechanisms. The results showed that; CUE varied from 0. I to 04 and

growth 3

C, sand g, but negatively correlated with ¢C0O, , indicating that CUE increased with

1nc'reased linéatly with elevahon CUE was positively cor‘rel‘ated with«C arotth > Crcspini

elevatlﬁﬂn by increasing mlcrobla giowth and inhibiting respiration and temperatlue “as the first controlling factor for the elevation variation in microbial CUE in the subtropical
forest t:cosvstem g r e

Key words ;temperature ; soil element stoichiometric ratio; soil-microbial stmchlomemc imbalance ; subtropical region; montane forest
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Table 1~ Summary of sité characteristics along the elevation-gradient ..‘“"“ _—
WK /m R/ C e HFh | W A |
\ ke LA Pinus mas.s“;)niana TAmb. . - i
Lol BT YE 2 PARE! d
980 18.89 bt {tbf(% - HILFS Pinus taéwanensisr'Hayatq e 5
y P e astanopsissgarjesii Hemsl., ) ays o7 s
e > | 17.98 . f‘“? %ﬁtﬁ 22 5L Castanopsis/fargesii “,-’J‘_% —
| §200 T 17.65 At ke S g | s 8 LT
| 1306 - 17.08 GRS kbR 6 wHE
1587 15.52 PRI | BRI Cyperus fotundus L. HHE
¥ lpes | =14, 54 T e : B

-"-d-

FEY R SIS ARE £, /NI 0 ~
20 cm [WRJZ L5, PR E K ARG Y 51TR A K
— IR A AR A4S I RUPAT S 5 R R
(4 = 88 5 Wy, — 13 F AR, e 4
PRALYE B, — it 2 mm 0% J5 B T 4°C vkFE H, IF
P T B RUE W A W A ) CUE /9 T
iﬁﬁﬂ'

HIEEAPK (SOC) . BA (TN) A ICE S
i ( Elementar Vario MAX, pii E) . OB
(TP) % HCIO,-H,S0, &> I JHiELL 7 3h 4y
Hr{ (Skalar San ++ , Skalar, fif *%) W %Z. + 3 pH
FIFH pH 31 (STARTER 300, OHAUS, Z[E) W&,
KL H5:1.

TEEBEY A YRR (MBC) . A (MBN) il
B (MBP) 505 S 28550 e . R A LK
3K (TOC-VCPH/CPN, HZA) MiE Bl h A
BB & it , 3% 22 it 80 73 BT A (Skalar San ++ , fif
) MERRE T N & . MBP {1 0.5 mol-L™'
Y] NaHCO, #24¢ (IRIEZAT7H I pH £8.5) , H
LA M (Skalar San ++ , fif 22 ) M & I& 42

R P & MBC,MBN il MBP %7 1IE 2 505 50
0.45,0.54 1 0.40™), 4 Bk W aR-A (C:
Nitance ) T8 (C: P,y ) AFEFILE (1) A1
(2)Dﬂ‘

€ Nibatance

C:P,,. = (SOC/TP)/(MBC/MBP)
fAEY) CUE M5E 51T
HIERE Y CUE W & ] FH 0-H,0-DNA 7 ic
WL e e 2 mm 0, Foh AR R
TS S P AR AR I K T AR KR
60% , £ 25°C 35 35 P JA. B Fild% 52 J5 1 450 mg (LA
+it) HHEE T 2 mL WM K EE N 99% 1Y
S0-H,0 F RS A /N i A B4 35 /NI, LA 1 3k
HRT0 F IR E 20% , [FVREF X BE Ao ACHE [R] (4R
()R8 T KK A IR R A _E R RIR AT 4TI
IZE | ST BN E 50 mL B b, % BB . 18
TEREIERA 25°C K5 5% 24 h J5, AN 50 mL K5 37 Ik H
10 mL AR A 5 i AOMH 5 4L (SHIMADZU GC-
2030) Mz CO, HeBE, I 3r RUELH 2 mL /NS $2 3K
134 DNA.

= (SOC/TN)/(MBC/MBN) (1)

(2)
1.3
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14 DNA F|H DNA {5 & 2 5 ( Fast DNA
SPIN Kit for Soil ). DNA & £ ] Qubit 4 Fluorometer
M %E (Invitrogen, 3E[E) ,DNA #"°0 £ J&F ] MAT253
RUFSE A7 2R LR I 3% 4% ( Thermo MAT 253, 3
B IE . B2 H 30 WL $E LAY DNA B TAR AR
LT 60°C T4 2 h 5 EHLINE. UEY CUE, Wt
WA (C,pn) TR (C,piion) « FOEL
EWAER (quon) TR (¢CO,) FNH A
A

B0 TE R WP AT I (at% ) WX
(3):

W%, = at% ggq XA +0.2 x W 3)
abe W+ A
K, at% g B A G300 8 45 0 3] A+ B8 b A9 FR 2 K
970 AR XS 3= BE AR (mL). W o I E K &=
(SWC, mL), 0.2y HERF K0 MR,

REER A A 9 L DNA (DNA 0 |.Lg)

W (4):

DNApmduccd :Olotal X (at% cccccc /100) X
A 100 100 I =
-~ S W%, 3021/ -'(”

ﬁEP Omﬁ}:ﬂ«;F* DNA 2 U LR Q"A"é(t&g)
at%c ppppp jil*TlEﬁénu %%TTIE#DHE’JWO $VE@2§
i 31. 21 K+ HEPE Y DNA '43 0 E’J%‘Z
(C29’H ®24NISP>

j:i%%fzti% DNA é‘i%ﬂi%&ﬂi%i%gﬁﬁ
R (fia) 8 MBC BRLL DNA REE.

BUE R LG nge (goh) 7]
AR (5) .

_ fDNA X DNAproduued X 1 000

Cgrnwth - DW N (5)
K, DW Sy T (g) 0 MIEIRITT] (h).
BICE 0 3 il OF W 6 [ € B C 3L
ng- (g-h) ~' ]I (6) -
_ D(CO,) pxM,
Crespiratinn - DW X I R x T X Vhs X 1 000 (6)

K N R FRE R (), p WRAET
(kPa) ,M, J C FAHXT 3 F i fE (12.01 gomol '),
R HFIAR A0 8.314 J- (mol-K) ™' ], T RS 4k
Y Xt B (295.15 K), Vi, A AR (L),
D(CO,) AE; 3% 24 h W] CO, W R ( x
10°°) 38 m=k (7).

(V,. =0.005) x C-t, +0.005 x C,

Vhs

D(CO,) =

C-ty, (7)
A, Cty F Ct, 53 9 R HEFE UG (1) RN G

.r"

(tyy) BFIARE CO, MREE ( x107°). C, A10.005
ﬁﬂﬂﬁﬂ%ﬂﬂ (ty) BFEEFRIEAY CO, VR EE ( x

T FEIRAE (L) . A CURD 315 L 5L
(8).
Cgruwth

growth respiration

LA W 2E K [ g, LG/ MBC 3T,

ng-(pg-h) '] FE IR K [ ¢CO,, L C/ MBC it,
ng+ (pg-h) 1AW (9) FX(10) .
9gowth = Cgrow(h/ MBC (9)
qC0O, = C, i’/ MBC (10)

1.4 Bt

FIH BRI 2R 5 25 43 Bk Sen i 4ot S8 A M A=
PSR VI 3 A A W 8 S SR R
F: 1 1 Ducan /fthiﬁaﬁlﬂ@%ﬁiuﬁlfﬂéﬁ%ﬁ %Uﬁﬁ
B/ e 0l A4y W BCAE B CUE, €, 4570, Lo
G o T qCO, BEHFIR AR B 172 1E %ﬂﬁ(é% CUE
BE Cis Choion» Gunthr P qCO, 1345 45 %'JFH
Spearman M5 PEAT BT WA o A B CUE Cgmmh
Crpion ~ Gt 1 COY S3ASH B3 4 T iz
B U ST UG I CUE ., C,, . €L e J
e M qCO, I FTHE, i f éﬂﬁi’bk}ﬂ SPSS
19. 0 #fd HifT. "

) EBEENE

2.1 TIERUE . SR AR Y RN R Y
AN B VAR 1 A5 £

SOC., TN, TP, MBC, MBN #l MBP Fifiif34k 715
BTG AR 8 C: NI WA, RIEC: P
SerihnfE i (3R 2). W3R 15 MBC: MBN Al
MBC: MBP 7#7E 5B 5200 (P <0.001) , 34k I 7R %%
R (1306 ~1765 m) /NT AL (980 ~
1143 m) . XTI B A B EZm (P <
0.001) ,%&{k b @=ifEdk (1306 ~1765 m) KT
(980 ~1143 m).
2.2 AW CUE | Az A 58 I 08 35 6 bl v ¢ 11
RIS R NE S

FJZ 0 ~20 em HIEHAEY) CUE AR S IX ]
0.1~0.4 (K1), HREHEHR ML K1
(a), R =0.28, P=0.001)]. 52 AR, E
CUE B B 3 mimidiZh B’ 1 (b), R =0.25, P
=0. 001 ]. fA= 9 %) Az A 00232 TR0 W 3R 46 Bl g 4% 1T
BWmikE2 (a), C,p: R2 =0.57, P <0.001,
Copiraion: B2 =0.53, P <0.001]. g, BEEEHETH5 725
A RE, ¢CO, BEMEHRIE MM FREL K 2 (b), R
=0.18, P=0.01].
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Table 2 Soil chemical properties and soil microbial biomass of the Daiyun Mountain
LHEBH T /m P .
980 1143 1204 1306 1587 1765

pH 4.70 £0.00 4.75 £0.00 4.73 £0.01 4.75 £0.01 4.52 £0.01 4.68£0.02 56.110 <0.001
®(S0C)/g-kg™! 46.08 £0.14  48.16 +1.95 52.59+0.94 57.19+1.68 59.31+£0.68 68.25+0.62 47.452 <0.001
o(TN)/g-kg ™! 3.11 +£0.01 3.18 £0.08 4.00 £0.01 3.37+0.35 3.89 +0.07 4.91+0.02 20.111 <0.001
o(TP)/g-kg ™! 0.33 +£0.02 0.28 £0.01 0.38 £0.01 0.37 £0.01 0.41 £0.00 0.56 £0.00 67.151 <0.001
©(MBC)/mg-kg ™! 333.83 £25.99 592.81 £12.16 466.92 +11.04 598.43 +12.70 614.50 +28.70 827.45 +27.32 60.947 <0.001
©(MBN)/mg-kg ™! 29.30+4.13 141.68 £7.58  49.43 £4.90  27.07 £6.40  98.60 £9.96 136.85+15.12 29.113 <0.001
©(MBP)/mg-kg ! 97.59 +3.14  80.74 +3.79 126.01 +£8.36 146.20+7.39 207.94 +44.08 118.29 +1.80 5.709 0.001
C:N 14.83 +0.01  15.14+0.23 14.82+0.75 16.33+0.71 14.45+0.78 13.89 +£0.06 2.312 0.069
C:pP 142.10 £8.91 174.09 £13.90 155.65 +9.57 148.77 +13.82 134.72 £4.72 122.48 +1.34 3.282 0.018
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