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Temporal and spatial changes of microbial biomass in litter decomposition early

process in Qinghai spruce ( Picea crassifolia) forests
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Abstract: Microorganism plays an important role in litter decomposition, and the change of microbial biomass is of
ecological significance in understanding the mechanism of litter decomposition in the forest ecosystem. In order to understand
the dynamic characteristics of microbial biomass during litter decomposition process in the Qinghai spruce forest, Qilian
Mountains, we collected leaf litter samples at the crown center (CC) and crown edge (CE) by decomposition litterbags in
different times ( the early growing season and the late growing season) and altitudes (i.e., 2850 m, 2950 m, 3050 m, 3150
m and 3250 m). The temporal and spatial changes of microbial biomass carbon ( MBC), microbial biomass nitrogen
(MBN) and microbial biomass phosphorus (MBP) in litter and soil were analyzed. Temporally, the MBC, MBN and MBP
increased in the early growing season and decreased in the late growing season. On the contrary, the MBC, MBN and MBP
in soil decreased in early growing season and increased in late growing season. However, the content of MBP in soil at CE of

3050 m altitude and 3250 m altitude showed an inverted “N” shaped pattern, that is, “decrease-rise-decrease” . Spatially,
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the contents of MBC and MBN in litter were higher than those in soil at all plots, but MBP was the opposite. The contents of
MBC, MBN and MBP at the CE were significantly ( P<0.05) higher than those at the CC. In general, the contents of
MBC, MBN and MBP were the highest at medium altitude ( P<0.05) , followed by low altitude, and then the lowest at high
altitude (P<0.05). The results would lay foundation to understand the process and mechanism of litter decomposition in the

alpine mountain forest ecosystem, and further understand the structure and function of the ecosystem.

Key Words: Qinghai spruce; litter decomposition; microbial biomass; spatio-temporal scale
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BRAEH I = 82 MARE B K ( Sabina przewalskii ) , HE A = BA 45 88 M ( Potentilla fruticosa ) | %o i 55 4 JL
( Caragana jubata ) F75 PLMI ( Salix gilashanica ) 55 , B A% 324 TP E 5 ( Elymus nutans) 526+ ( Carum
carvi) FREATR (Poa pratensis) %' P HG A GG X L M ALK 25.39% , 43 A TE R 2600—3540 m 1)

Jed b H BN GRS @Eb%ﬁ@$ﬂ%ﬁ?ﬁﬁj HEEZ 5PV AR SRR R ) 2 | AR i
W SRS RGN IRAHE ™ 7EF X 18 S AR NI S 1 5 R, FE i B E B 3% 1
A 1,
R BB CPIHARIERR)
Table 1 Summary of study sites( Mean+SE)
i - é’éﬁifg AR AR P B2 0’%75%1?—&: i%ﬁi j:%i‘uﬁf"ﬁ‘;
Altitude/m Plots Laulu(lle and Canopy 4 Litter Soil bulk/ b(?ll pH
longitude closure thickness/cm (g/em®) porosity/ %
2850 cC 99°53"24"E 0.76+0.01Aa 3.70+0.08Ac 0.35+0.02Aa 63.64+6.14Aa 7.45+0.06Ab
CE 38°26'31"N 0.74+0.02Aa 2.64+0.10B¢ 0.28+0.03Ba 65.71+4.04Aa 7.79+0.05Ba
2950 cC 99°55'14"E 0.54+0.01Ad 3.70+0.09Ac¢ 0.33+0.02Aa 47.68+4.16Ab 7.83+0.02Aa
CE 38°26'11"N 0.42+0.01Bc 2.78+0.16Bc 0.29+0.03Aa 48.21+2.75Aab 7.28+0.04Bb
3050 cc 99°55'44"E 0.63+0.02Abc 2.86+0.15Ad 0.40+0.11Aa 44.85+5.40Ab 7.49+0.05Ab
CE 38°25'54"N 0.60+0.02Bb 2.06+0.09Bd 0.28+0.05Ba 66.79+4.72Ba 6.87+0.01Bd
3150 cC 99°55'08"E 0.60+0.02Ac 4.32+0.22Ab 0.31+0.02Aa 50.24+3.35Aab 7.17+0.02Ad
CE 38°25'36"N 0.56+0.02Bb 3.34+0.09Bb 0.30+0.02Aa 51.40+3.94Aab 7.77+0.04Ba
3250 cc 99°55'49"E 0.66+0.01Ab 4.94+0.09Aa 0.43+0.01Aa 40.43+4.11Ab 7.25+0.02 Acd
CE 38°25'17"N 0.57+0.02 Bb 4.86+0.05 Aa 0.41+0.09 Aa 43.94+9.66 Ab 7.07+0.02 Be

CC: M0y Crown center; CE; #E1%Z% Crown edge AN K E R i SR 2% 2 [ 1 22 57 B 3%, RRVNG FHRAC LR R I
PRBB R Z 0] () 22 57 10 3 (T K5, P<0.05)
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Fig.1 Soil physical and chemical properties of each study plot
PR R RS - REARER R E O S R e 2% 2 ) 19 22 57 1 3, S [6) /NG SRR RN [ AR B 22 I 149 26 57 1 3 ( T K9, P<0.05,n.=3)
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HEMRTE AL B HF R I AR 1 2% (CE) AR 0 (CC) REIX T 2021 4 5 WIUSCAR A Ml PN 25 45 41 7 14033 6
M RAZM B (85°C) LT B H S PRI 15 g BASLEN 1 mm, KR/NAHLS5 emx15 em BYFTEDIR N
WA 120 P74 (5 AR DMOENL B X3 AN EERE x4 YORKE) o Hodr, 1 mm FIARREHRRR 26 K 73
ANEL ST YIHE AT R T A T R TE ) 43 ik SR R AR ) DA B LB IR PR S S O e
F I URVE AR T L BRI AR T S BRI E o JRVE IR IR R R AN SR 2 R

F2 ABRMERNBEE (T ELbRUEDR)
Table 2 Initial chemical properties of leaf litter of Qinghai spruce tree( Mean+SE)

WK Altitude/m B C/(g/kg) AN/ (g/kg) W P/ (g/kg) fi/ A C/N /W C/P AR/ A Lignin/N
2850 513.29+3.66 AB 11.97+0.27 B 1.36+0.02 AB 42.92+0.68 B 377.52+3.34 C 22.95+0.40 B
2950 513.65+3.07 AB 11.75+0.16 B 1.31£0.03 B 43.74+0.32 B 392.33+5.85 BC 23.4420.18 B
3050 503.40+2.44 B 13.16£0.29 A 1.20+0.01 C 38.27+0.66 C 418.39+3.03 AB 22.50+0.25 B
3150 518.24+6.49 A 12.96+0.23 A 1.22+0.03 C 39.98+0.21 C 423.87+4.94 A 23.87+0.29 B
3250 520.48+2.89 A 10.17£0.34 C 1.39£0.03 A 51.26+1.46 A 375.54%5.10 C 30.77£0.79 A

RRKRG FEARFA R & 2 [0 22 5 3% (T4 55, P < 0.05)

2021 4F- 6 H A —UCRFE, 25 , B H RERE R —IK, 2 2021 45 9 H HA), 3L REE 4 Ik (6—9 AftE
ARKEE) BRI R EE AR BORIA YA R - 55REE T T 0—10 em HHERE S O 5t i
JE R 5 048 T J7 10 L5 R ) R IRIEDAS S HIERE A C S R R M C R O A 348, &
TV JEA BT DR A 3R 1] S 50 5 )5 7 RIS - 80°C VKA IR AF . REAERY 3 IR TS WAt S I T RUE Y AE Y= 1
WSE, R R 2 0, — B LRET N 2 mm FLARROTH , B 2 1 38 vh o] 0L p A M B AR (AR 22 A0
) AT DL R AT LR -SSR A (an i B ke ) 5 ) S5 AR T 4°C vKAR T, TR W A W e e L AU A4
SE 3 03— EAERR SR AR AR R BT = IR T AR A I AL B A A A 5
1.3 Ik

FREL4°C N ORI TS IR L 45 1 g s LU E D A i . TR | 30 W A= W ik ( MBC)
FIA(MBN) SR FH &5 25K, SO, 12 05 BRI > B Rl 2415 25 F o0 R A TRl A s A v, 25
LW T 25°C 2% 24 h T, sk B 07, A 40 mL 0.5 mol/L K,SO,, ¥ 20 min J5 i3, 43 %1% H
K, Cr,0, %8 4k-FeSO, I 12 v AP i 9L R G 202 %€ MBC #1 MBN &, MBC 11 MBN (568 2800590 E,,
(0.38) "7 | E(0.45)" . VHTEY) A 0 A M B ( MBP ) SR S0 B 25 -NaHCO, R4 I ™) . F4h

IMTEHUE (P) KA E P AGHRBURICR , A2 S A AR L S2 U P 2E(EDR M IEAR BRI | f i o6 DA BE H5e
FHCEL(0.4) 5 MBP, SrBral R LIAE Y LR T E A SRR,
1.4 Hdmibpe

JAEHE R Excel 2019 HEATAEAEFIRESE R R 4.1.0 FRPX BRI T SBUG T MATF G IES 5010
FOJ7 2250 PERE B0 A B R A T e 3 . TR VEIRISAR AT R 4.1.0 S8, T 2 A0 L b B8 1400k T A0 b if i 3
N R EEZE SRR /NE P HRRIR (P<0.05) o SRJE R HIELIN 3 5 22 90 A RO A2 1 223 ( Duncan ) #5472
R, 3BTRSl O T30 % DA S SBURE IR 1] () B A 0 A i 1) 25 5

2 HRE5SH

2.1 FHilg s MR R T A Y A e sh A
2.1.1 TR e R Y 2 ) AR

s TE] EA(FE 2) %S Ry MBC & 35 T b i MBC & 2, W e i 2k MBC & HE 3 23 (P<
0.05) & TR0 MBC & (3250 m P71 3150 m TR B3840 o ZERHE oG, J 75 T i MBC
SRAE 3150 m W E e (P<0.05) , HoONTER 2950 m(P<0.05) ,7F 3250 m B FH A% (P<0.05) , BTN &,
I 3150 m>2950 m>2850 m>3050 m>3250 m; +3E 1K) MBC & & LB ALY AR fb B . e e 2k,
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JH7E P MBC % i 7E 3050 m i 35 i (P<0.05) , Hk M4k 2950 m, 7 3250 m i 3 /K (P<0.05) , Gk
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Fig.2 Spatial changes of microbial biomass carbon (MBC) in the leaf litter and the soil under Qinghai spruce forest
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Fig.3 Temporal changes of microbial biomass carbon ( MBC) in the leaf litter and the soil under Qinghai spruce forest
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Fig.4 Spatial change of microbial biomass nitrogen (MBN) in the leaf litter and the soil under Qinghai spruce forest
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Fig.5 Temporal changes of microbial biomass nitrogen (MBN) in the leaf litter and the soil under Qinghai spruce forest
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