2021 4 7 A ERITE K FFERCERHF O Jul. 2021
# 38k ®4H Journal of Chongqing Normal University (Natural Science) Vol. 38 No. 4

DOI:10. 11721/cqnuj20210405
FRXEBETSLTEREYRT REEMNIMNERH NI

AL F ML, BES, R
(L SRUDTAEBE A ARRE2E T SR UT 6140045 2. o iR 2% B 1L 41 A 4B 5 B
S 5 L AR 2 e R TR 00 % AR 2 B B (8 D016 TR S50 . S 610041)

BENENIFEAFREAANFTEABRIANBLLIELEAIN . [FREIXETRGRALT LEE EEZNENTH
KFAFEAMNCK: T A mAREELNL: AW 0.1 mgeg "AEAN2:H M 0.4 mg =g ' IEE)FF R LR IEE K F
(B2 Rp BEENHEEN—20~2 C.RMAB.BEENEEY —2~2C.HERLE . BERFEN—2 COAE, LN
TN L EREN T RAENEH. (ERVMEEARNATA L E AR ELRHE NP EHNEHE T AW RE
FRETHANEA T A ERmmEE, N2 ABTHEA AR T EEZTMERETE, 2% K 20,4 mg kg ' = h',
FTRETHEBENARAEL NI EMNEFTE A EZHN TR AHEN YW B2 AR A ETHMEETE> &% 21,
4.3mgekg o h L EHFEALELETHMABBEESFIKE 16,3. 1 mg+ kg '« h', MF &K EH Bl fosh I A8 A AT
WiEE LB HREDAEDERTAEN TN HAEDENEAN AR, B2 AR N2AEHAS T LEHAEN £
WEARES B KT, 516.69 mge kg ', (B RIRRANEFRABELTHHE RN AR LN ATH LA TR R AL
Bl EEMEDBHEEMFEANRT REEF AP Al S E KA R RE MR E,

KBIF ARARNABIE; L BT RAE MEN B EMTE S

hE DS . QI45.78 XERARERD A X EHS.1672-6693(2021)04-0121-08

7E 7515V =5 BT BRI Rl A 300 18] VR i 5 R S v VR A b DX R SR AR 2 T g e AR L 81 G 5 R v T e IR ot
Mo IX 32 e IR URES B I B4 30 d Ze A 17 VR it 52 R aod R A A A I ] DU AT DA % 180 d Ze Ay, VR AR 25
A 7S PR AR B2 R R ok A A R R AR A IR e A 1 2 TR R R e I S A A L AT SR AR B
IRy G A 2 BR AR R 1 AR IR B0, R T X R T BT AU 7 AR R . B £ A NS IR R e R )
AN K A T R AR AL I ) S e T e S Y T k. e S I P B R R A SR R R B T T
Tvarson 45 N5 8L Ukl ]2 52 00 17 5 Bk A AL 5T b S o A IS L 3T A 527 VR SRR S R R A ROR
HEHIMASEI . Bjork SR B VB DE T SR W R R A A 2 L o A v R e R R
R o AT X A S v R ) P g R R AR R

A DAy T 555 5 =407 B4 5 B e D R 7 Al X, R R A A DX IO T A T SR T AR R R ) AR R R
A D R A AR A U XA, A TR WL A BRI A SRR R L DR TR i, B
5 ) 2 A L SRR R R A R A R S A K R 2 o S AR A W A e TR R G A S
(R Y T e A DX R AR A T 5 R Rl O X AR A RS R E AR R D UL, TR R BT A
ST Sl IR SRS SN IR U A TR RE R C IR R T X S R O K AR WS s e T
ST BRI AR S RGER L A IR TR X R AR BB S A R 2R O . AT R AL
R BN 7 13 A S R OT AR T AR M L BRAD AR N AR L R X B T A R B . U A B
T ERE YIS X LR A I e BEAE R T R ETE LA . AN X Se S A I ] 22 4R e
AR B RS BAR A K R R AR i U A X o S B A R R B S R

W FEEH.2020-09-27 &2 B #.2020-12-25 ) £& H iR B iE] - 2021-06-30  09:38
RETA B K A RF 54 (No. 31500346) s THEIBF=BEIIMAESKE SAYRFEAMHE S LRE ASKE S EYZHERENITE
T SR ZE I H (No. KXYSWS2004) ; 4 1L Rk 3 A R #5350 H (No. 20ZDYJ0276) 5 VU 48 #8798 i BHIFIR H (No. 18ZA0245) ;
SR 27 e BH9F 35 H (No. ZZ201821 3 No. LZDP008; No. XJR17006 ; No. DGZZ202019; No. DGZZ202010)
FE—1EEEN NE. L B8R AL R T A8 A A% s E-mail: huxial007 (@ sohu. com
& AR ik - https://kns. cnki. net/kems/detail/50. 1165. N. 20210630, 0852. 006. html



122 FERFEAZEREARZEMR  http://cqnuj. cqnu. edu. cn % 38 %

BT BIROFFENE S AT BB T R e AR A e L O WS G B 8 T RLBUAS [ K SF A T R e AN
A T 2 3 R R Ak B8R0 b R Bl A 0 AR BSR4 R T S8 B A N AR oA SRUIDC AR A AL A TR T R e SR e 1
ARG RS —E RS H TR

1 MRS H*E

1.1 52 Hu iR R

ST AL T 00 )11 48 FA T B 55 S 5 s Lo ERL 4 BIF 50 B 180T A 0 F 90 T A S il L 2 2 8 b 26 32759743
AR 103°40'37", 4, 3 520 m, BFFEHAEFEIRIE N 2.8 °C.1 AR A—7.6 °C.7 AFHRHN 9.7 C,
T4 X TG, 47 35 K B 4 G I A 10827.5 h, 10 C LA B M AR SF B BUR S 428. 6 °C, 4F SF 3 B R ik 5
718 mm,BH4E 11 AR 12 AW ISR S E S, TR Ui S .18 7.55~12. 84 kg » hm ? «a ', H.
ST R R+ (pH R 5. 4~5. 8, R LR R BN 44.2~62.0 g - kg 'L BAR
BB 3.5~5.1g kg D FHLZEEEA N 63 cm YRR EE AT 2~20 cm IR )2 . DFFEHIE R
TP IRV ¥ (Abies faxoniana) 78 W #EBLAE (Sibiraea angustata) 858k BY (Rhododendron zheguense) | 2
W E 5 (Carex atrofusca) B8 (Pedicularis longiflora var. tubiformis)Z§,
1.2 Rt

TERFFEHBEPLEFE 3 4> 5 m X 10 m YR B8 25 SR M 2 B v W ) T AR AR 223500 7. 5,23 em
) PVC 8 TERE T R IR AR R IR .8 HIE M 1 MR G LAE, BiREE K 3 Ik, BIRA LA K
SR G R S S OK IR AT 7000 78 25 CCHER FRE 7 d JERIRS LRSI A 27 A 17.2 em X118 em X
6.2 co WUEEFR G R (T L BUR O 250 @) o 27 fy BAEF 90 3 L BEAT LA FAMR A A AL B . 1) CK: A BN
SMIRA2) NLAN 0. 1 mg » g " AMRE Ry AR I 0. 47 g BRIR#E :3) N2 ¥R/ 0. 4 mg « g "AMEA (4
Ty LREPINA 1. 89 g BRIR#E) . AR5 FRKF B3k 3 4 LR BEHLF- R0 7 O 3 ML L R AT LR A [ A2 T i 2
VRl AL . 1) R ZUR R < i R AT O —20~2 °C52) iR AR R R E AR ABTE FI —2~2 °C;3) FFZivR4s .
W BEQRHF N —2 C) 3 B8 Sulkava % N 77 6 FBAR IR VK A8 RS R A0 HEAT L3RG 3% .
1. 3 kR E

B FR AT D8 1 8 P B S A S AU AR W ik (MBO) R GCAE 928 8 R (MIBND (1% 52 65 73 %50 2
TR FIT L T R 50 DA R R I e 4 A S 0 R 2T A 2R A . AR SR (17 1, T B W L € 06 D 5 e 25 R A
38805 P AP L 00,1 0 5 il 25 U0 o 0 0 T DT A8 R #2505 mol « L VB R B A TR $2) T € MBC #11
MBN 5 FH i B M 35500 e 1 40 B A 0 B8 A 0 s i 3. 5- A 3R /K A R Lb (0 i 0 58 I 00 il 0 2T A 2% e S v s T
it TR i 2 DM ok S A S A
1.4 BELE S

S0 R A X L S bR R N o 23 ) DA AR U A K ST R A R R R A 5 e PR 2R X % i A A
P BEAT R 2R T3 22 93 M . JF R LSD i gt 4T Z H L4 24 p<<0. 05 W ST &5 R B A G428 . A 8ol 19
it 43 A ¥ 48 FH SPSS 16. 0 #4F5¢ B .

2 BERMSH

2.1 3 11 MBC #1 MBN B &l

5l 722 IR 32 R A U A K SF- X 38 MIBC JB 2 43 50 14 52 el A 38 B 1 A R 0 28 Ak i 35 (1 D) U R
5 22 53 B 45 SR S A R R DR 2 R B AT G A8 AR R e MIBC 20 SR 2 R X R G ok L. {HFE CK Ak
BT Yl R0 VR i S ) 50 R il kb PS4 38 MIBC B d 43 B0 0] B K T AR S VR 45 Ak B S 19 58 MIBC it & 43 48, HL 22
SHA G E L (p<<0.05),

Wi 5 7 T A TR R R ) 3 RN AR R A K T 9 B, £ 8 MIBN R A B0 2 B I A R (2> L FE TR
FUR R AT N2 AbFR 2 4 F 38 MBN Ji 20 B . 35 516. 69 mg » kg ' SR 45 M CK AL B4 & F %48 b
efiK. 4 101,29 mg « kg ' A E 25 Hras LR SN A S AKX 15 MBN i@ o 80 St %8 X b
FR 52 (p<<0. 01) » V5 il 28 Y% WRE B8 LA B2 9 A 5% i [ 3R 19 28 AR AT+ 18 MIBN BT 5 43 2500 5% il N B 46 1 2



%4 WOELE RS TR EE B AT R E A AN R A N B v 123

7, 1600
NP 3 AT LT HE B2 S U U A AT 4 © 1500 sk
i I 25 O S 4 T B MBC 5 S ao v DR
MBN F i 5 43 5 Al (MBC = MBND ¥ 3% # % S 1300
G B 3 T 2 43 W 45 R 8/ S U A KT S 1
Xt 4 MBC + MBN A 55 1% 2 31 59 3 § T
(p=0.05) . B2 Vi i " ik W B2 9 3¢ ] — 51 s CK % R B 0 4 B AL T NI N2 b 0 A 0.1 A

TR A KT 9 13 MBC « MBN BIK E5E g ot i e b 3m  B0o  h 30 F J 45 f — 20~ 2 °C IRt
AR A 34, AR TG XU IR 2 7 22 20 B 45 SR 00 S8 7 Rl b B 1 0 A (S L — 2~ 2 °C L B SEVR G5 (IR R 0 — 2 °C
A 2 S W L % A S B 2 A AR FH R RS AR IR IR K S S A B A 7 7 R R O A
+ 3 MBC : MBN ({5 0 A EL A G5 3 F 26 2 %, B 1) 22 5 B e 2 5 X (p<0. 05) s R /NG 7848 38 [l — 28 1 18

. N . - JBE Rl b T AN TR A S T I T A T B ) 2 S B B R R
S AE TR AR CK pA A IR (AT, T J

RHEMBC + MBN R 35 15. 245 22 2L B ORBARINRE N I MBC R 5 8% 0
N2 AL B 5 . £ 4 MBC = MBN /). X Fig. 1 Effects of freeze-thaw and external nitrogen input on
7 2.63, soil MBC mass fraction
7;0 600 Aa Aa Aa N AaAab
Y W LR - W LR
E 400 o A S E AL
= O ZA R - O Izl
§ 200 § 6
ﬂ@
E ’ CK N1 N2 ’ CK N1 N2
B A T SN R AL B
B2 FEfsMEEREAILE MBN RES ML 3 EEASME R @R £ MBC : MBN K&
Fig. 2 Effects of freeze-thaw and Fig. 3 Effects of freeze-thaw and
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soil nitrate mass fraction
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Response of Mineral Nitrogen Pool and Microorganism to

External Nitrogen Input in Alpine Soil under Freeze-Thaw Alternation

HU Xia'?, YIN Peng', PENG Yanjie', HUANG Jiao'
(1. College of Life Science, Leshan Normal University, Leshan Sichuan, 614004 ;
2. Ecological Restoration and Biodiversity Conservation Key Laboratory of Sichuan Province,

CAS Key Laboratory of Mountain Ecological Restoration and Bioresource Utilization,

Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)
Abstract: [ Purposes | The effects of external nitrogen input and freeze-thaw alternation on alpine soil ecology were studied. [ Methods ]
Alpine soil samples were collected from the eastern edge of Qinghai Tibet plateau. And then the effects of simulated external
nitrogen input (CK: no exogenous nitrogen was added. N1: added 0.1 mg * g~ ' external nitrogen, N2: added 0. 4 mg * g ' external
nitrogen) and freeze-thaw alternation (severe freeze-thaw: temperature range — 20~ 2 °‘C, mild freeze-thaw: temperature range
—2~2 °C, continuous freezing: keep the temperature at —2 °C) on soil microbes and mineral nitrogen pools were investigated.
[Findings | The applying of exogenous nitrogen input did not affect the quantity of soil fungi significantly, but significantly increased
the population of bacteria, as well as catalase and cellulase activities. The two enzymes were most active (20 and 4 mg » kg”' « h™ !,
respectively) under N2 treatment. Freeze-thaw alternation also had significant influence on catalase and cellulase activities. And they
were most active (21 and 4.3 mg * kg ' « h™', respectively) under severe freeze-thaw treatment. while under continuous freezing
treatment, the lowest activities (16 and 3.1 mg * kg ' * h™', respectively) of these two enzymes were observed. As the degree of
freeze-thawaggravated and amount of exogenous nitrogenincreased, MBC did not change significantly, while MBN greatly increased.
The content of MBN was 516. 69 mg * kg ' under severe freeze-thaw and N2 treatment, which was the highest among all treatment.
[ Conclusions ] The changes of soil microbial community and activity, as well as mineral nitrogen pool will be influenced by nitrogen
deposition and freeze-thaw cycle, which will cause substantial changes to plant growth and distribution.

Keywords: external nitrogen input; freeze-thaw alternation; soil mineral nitrogen pool; microbial quantity and activity
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