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1.3 Wik
1.3.1 Rt

ik 6 M IEALBE (£ 1), FAABE3 KE
B, LI A/NX, HEHETRE Y 20 4R AR L I I
N TARFE b 18 HAE Ay [ b, R b T A
20 mx 20 m, FFPHFEHZ A 3 m fE i, T
2014 4% 4 15 Hiihe, HrhEERRE, 8N
SEREIRES , — RS HOE R RE L

&1 TEEAEFE

e it JIE et
ZUE (N kg/hm®) WAL (P,05 kg/hm®)

CK 0 0

N1 75 0

N2 150 0

P 0 75
NIP 75 75
N2P 150 150

132 W7k

FAedeyE R ET - (5 A BA)) L Aededg et
A BRI (7 H 1)) FAedby& 4 v it
(9 H IA)) FEREHL N RAE LA, SR SIETE B 45
WEAR 50 cm &b, W5 “S” BUEREREH O ~ 20 em 1Y
T, BAFENECS R, FRATIRS), REEEMAR
WS E, R T 4°CUkAE T, FHTE
IR, S T RS IS 1 mm
g0, BAELE, W RS
1.4 STk

FEWERBG : 3.5- ZAHHEOKIR Ak IKEE: fe
My Le ek WERREG: BERR —ENtbek; dAMAR
B : KMnO, 2 0 BHEMUEYT S WRER
B 1,

1.5 Hdabr

M H Excel 2010 /EE], i SPSS 20.0 X %5 s if

TTHZENTAZE I, BEKFHR P<0.05,

2 GRE5SMH
2.0 TG WEALXS ARl v R A BT 1 Y

L2l
211 IR EA SRS A 1

ik A A S SR IR IR N2 A, B
REfetid AR Mo, B b AL A AR,
A LARAE LI s oAb B A MU RS 0L, 547

MUT B A, BTN R SCR i A AL &
TEVERVE N T ERIE T 0 R . 3R 2 ihExAedt g it
Pkt e AL SRR 2, 5 CK AHLL, 5
HEAAE (N1, N2) AbFRE s SA A S B R 5 0 12
i, HJEEA 7 A ZJE T CK. HUiE#iAnAL B (P)
Byt A BT YEAE 5 F 7 H#BE T CK, iH. 7 H
AFEm T CK, #EA 9 AT CK. ARt HE)
A RS S A BEST CK, HiEA 7 A2
FHER TR, B2 9 KT CKo 7 LFRA, k),
AL I A S TR A P, R RO,
{HRXFMEFARCE M H AL 3. 4 M, 4kt
PAHEATE I, A A b ) S T S PTG
T CKo N5 AEI9 H, fedtigm-wabkh 1) 4 Ak
ABHE M ORI ST R

*2 AN RN SEEENM

(0.02 mol/I, KMnO, mL/g )
pise
At
CK N1 N2 P N1P N2P
5H 3.10b 3.28b 3.29h 3.46b 3.8la 4.00a

7H 375 371b 349  41la 392a 373
9H  234a  177b  196ab  1.63b  1.8%b  137c
T Bdi)e AR RZOR A ] 2557 B3 (P <0.05) T,

2.1.2 T IEBERRERE A AR L

TIPS S AP R, s
MUBERTRE, HEIBRATARLM:, SRR BETRTGIG MxT
AR A VE . AN AR LT R bAHE
- HERERR IR AN 3 Fran . N1 ALEEAE 5 ] B3
e TR BRI, BT 7 H &ZJE, N1AE
PEXTBERR BTG PE AR EAS K, 1T N2 AbBEX B R
TEHE—E AR, P AP AR BERR GG M 2] T 7
HARB S, BT CK, NIP Al N2P AbF )&
A 7T A BEAR S BEREEENE, 2T 9 0 N2p bR
EESURC AR, W5 A%9 H, FEILyEH-FARk
Hh - SRR G M SRR I e TS R TR
XATfeEm TN S 217 H, ]AREF, A8, [E

SEIRGE R 745 - SRR IR T AR A

=3 HEREXY HIEREEREGE 1R
( Phenol mg/g )

pisiil
CK N1 N2 p N1P N2P
5H 0.31bec  0.43a 0.29¢ 0.33b 0.33b 0.34b
7H 0.33¢ 0.37bc  0.35¢ 0.42b 0.40b 0.48a
9H 0.21b 0.19¢ 0.21b 0.23a 0.23a 0.21b

Aty
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2.1.3  HHEIREEE R A

JIRFEE—FP IR, T AR A ML) 21 Bk
KM, KA B 2P e ARIR , W] AR
FAE L P APEEAN RS, R 4 BoR THE
XAt A A A SR S P A2 . N1 AT N2
Qb PR AR B IR B TS P AR S 0 1) 9 H #f R F CK, N2
RO T e, P b G R T PR DR I
TES. 7H19 A2 CK & 30% . 38% il 64%.,
N1P il N2P AbFE A pcb IR S 4 N 5 T 21 9 J ik
Fim T HALRE, JoHAET A, NIP HIN2P 40 2
923 93k 5] 0.39 F10.51 melg, MAAKH, N2P b
PEXT IR B iE PRS2 e K. NS H 219 H, fedbik
T At 9 JOR il 30 P AR S B BT R
k-

FT 4 HEPEXY - EERREEE R RE
( NH,-N mg/g )

Ak
CK N1 N2 p NIP N2p

Ay

5H 0.20¢ 0.23¢ 0.26b 0.26b 0.29a 0.31a
7H 0.21e 0.25d 0.24d 0.29¢ 0.39b 0.51a
9 A 0.11e 0.12d 0.14d 0.18¢ 0.19h 0.21a

2.1.4 L IFERERERGRS M AR L

- v g AR A T R A A0, T LA AL
Mo+ gerh SRR, 2RISR
o — MO0 N0 Sk, WA G M b
w, BRI LRAE AR YR PRSI, At nT RLPESY £
e e e Y (WA G i WD O = | A VN
Hiy A SRR R T M R AN 5 TR, N1AITN2 Ab B
TR RERE BRSPS CK T B8k (R 5 H N2
5 CKZERBEI ), 5 CKML, PAMEERS
TR EEREREG M, RS, 79 A, e T CK
74.4% . 71.9% F189.2% . N1P il N2P &b F (1) AR Hi
FEEARE S ME 2 T N1 N2 RN CK AR BE, NIP 4b
PR TR, A5 H 39 H 43l ke CK & 88.7% .
73.2% F1 127.8% A b ENEREGE M2 A H 14
et AT e Tt = Ja B AR a3

x5 HEREXY HIEEAEESEMERSM ( Gle mg/g)

LiSE]
Ay
CK N1 N2 P N1P N2P
5H 29.38d  30.34d  36.86c  51.25b  55.45a  49.14b
7H 36.55¢  35.33¢  3633c  62.84a 63.32a 52.98b

9H 21.76d  2322d  22.04d  41.18b  49.57a  31.57c
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2.2 JtA. BEAEXT AL v AN AR S A M B
5[5
221 IR ECER AR

6 Nt NERT AL T P bRl - A0 PR AR 1Y
oA, B AN (N1 FTN2 Ab 3 ) 38 /0 T Ao+
b AN AR, EAEREAE (P AREE ) XFHIGH
W, EBEECME (N1P AT N2P AbH ) ] DL 3
KAk 3 AR, 757 ARl CK &
49.5% F 83.5%, N2P AbHF)C I, HE]T
9 [, HEICRA BTN, IEFEIEE, 5HR17 A
B PR Il - S TR RS i T B W 22, HEA 9 A, B
I

F 6 HEEXTIEAFESEMNN
( % 10%fu/g DW )

sl
Hy
CK N1 N2 P NIP N2P
5H 1.11c 0.88d 0.93d 1.08¢ 1.49h 1.90a
7H 1.09¢ 0.86d 1.04c 1.33be 1.63b 2.00a

9H 0.88cd 0.74d 0.80d  0.86¢ 0.92b 1.01a

222 HHORL R AR

&7 it M A AL 7 I b bR - i 2 T 4k
IS, 5 CK AL, N1 AT N2 &bk Hb o i
LA s ARMANZ, HRT 79 A, A
AT CK Aash. 1 P AL B il 26 s $0 it A 5 A
7 H B4 T CKo NIP ORI N2P A S [ M s 4k
R 5 219 H & FHABAEMT AL EE, N2P 4b
PR TE I . NS HEI9H, It tkib
M 2 R SRS B TR IR, 9 ik E R
fI1E.

®7T FEENIIERZERENFN
( x 10%cfu/g DW )

Jb3E
CK N1 N2 P NI1P N2P

Hy

5H 5.05d 521¢ 5.35¢ 6.13b 6.42a 6.65a
7H 6.34bc  6.43bc 6.13¢ 7.63b 7.95b 8.50a
9 A 3.35b 2.68¢ 2.55¢ 3.55b 4.60a 4.75a

223 TEREEGENEL

AL P PRI+ S FC BB AL, BEAE A4
A2 8 FTan, N1ARPEAE 7 1o A &8 T Ak
MR B ARCE, PARERN S H B9 A HREH
W, 787 A4yiA%] 8.63 x 10° cfu/g DW, NI1P
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Ab B A L TR B AE 3 AR BT CK. A
It CK, N2PAb¥Rdsghn 7 @ cE, HEARKLP
APRE R . NS T EI9 A, fedbyg it papici 435 F
P e BT R RS, Xl RRE T S
A BRI SIRA TR I, 19 H B SR
A NERIARM T LI S8, TLITE S
IR I ok NENGE s 2

®8 MEEMIEEEHENZN
[ x 10’ cfu/g DW ]

Ab
CK N1 N2 P NIP N2p

Hy

5H 6.30b 6.56b 5.77c 7.32a 5.96¢ 7.13a
7H 7.75b 8.30a 8.63a 8.63a 7.00¢ 8.25ab

9 A 5.50b 6.30a 5.88b 6.33a 5.13¢ 6.25a

3 wie

- BT S ke A g v A A A W L R Y 1) R
SR, R EM R EE R —, R
Y FERE I — AN E SRR L TEMOR A KA
HA, it A A 6T Tl 4 s AN R AR K, E A
FWE RS, U B it A B e Lol T e T B
T CKo ABEECMEALEE (NIP A1 N2P) #&m T +
et AL S REE M, i ELAE 7 R AR B S s
8, (MR A KIS, oS S PR
Ko BEEMARI A, il AT AL T FEE b TG 14 ) 52
M) sk P A, T L U T )RR TR, X AT R
JERE R IR A HERS , RUBE RO B AR TR R A
KRG W g, A e R AR B

SR B A AR, R S M R AR A
o5 H it AT Ak B G R S M R AN K, 7 A
B A T s, BT 9 H T AL BT R IS PR
KRR R, JUHUE PLONIP AT N2P AR B, 31X
SR T X AR B R B A R B, M
[V RE MR 5 T SRR P B AR DY )
N TARSEAT T RIS, WFFT 4l R R it A
WP AT LG S AR T, X S A IS
—2,

AW SBZRE Y TR . RAREKSE
ZAHEE T, AT g A B
M 7E 5 A ek RBLH R, ULIARAE YR IR e
BT MORARZR, AT LB 42 R IR R ) 77
4o HEAAEALEE G E N T AN, AR AR A

FN, TR ZRFREE A SIS, A
LB T AR AN 75 SRR, BT AN A 5K
FEAE PR IR I T ZAE o LA A X L TR S 1) 5 ]
R, U BT A EUBE ] BE S I T A, R
S0 U BT ZEAH T L AN T T O 2 A, AU IO
XF 3 FE D BCR AR AT T AR, 7 R RUE Y
BB E T 5 M9 H ASWF5E e AL AL 2 N1P A1
N2P 4b P 3 0 T S RO R R, BN
i 0L K IR Y% AN BEAT T ARG, 4R
B AE AR T 2 Al N TAR e E a4, U
FANER . R A B, SR T R R RE
LN . X—E5R 5 AR RA—, THER
F Tt AR G2 1+ R B AN — 80, AE A 5T P i
PEEAY 20 AFEAEL T4 P bR b Il 0y 550R i i AE
PR T R Y M A R R R B
T o 9 - HEREE MR A MBSO AR AT 5 A
7H, XATREREH TR KSR RN PE
BECA A 1 S0

4 Z5ig

T HEAN [ e B8 s 48 vy 1 e S A S Tl 0 e
WERRTEIG T JORTE TG VRO RERE R TG s AN IR At e
Ab R AL AR L SR R R,
RNERER T AT AR, NIP ALSEREAR T R
IR

fedbis A b SR IR AN BRI AR bt
PR AR KA ERAN, AR A AR — [t
FRE, % SR AN R B TR AC A AT LA
IRy S B S 7 e e o 2 e U o 4 G
Py, Seftedticm bkt iR, CAFRIERRA
TAREE A RS HOR SRR
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Effects of nitrogen and phosphorus fertilization on soil enzymatic activities and microorganism in Larix principis—
rupprechtii plantation

ZHAO Hai-yan ( Gansu Province Pingliang Academy of Agricultural Sciences, Pingliang Gansu 744000 )

Abstract: In order to study the effect and function of fertilization on soil biological characteristics in Larix principis-
rupprechtit plantations, we chose 20 years old Larix principis-rupprechtii plantation in the Nantan nursery garden of Taibai
county in Shaanxi province as the experimental sites, and set up different fertilization treatments, and studied the effect of
different fertilization treatments on soil enzyme activity (sucrase, urease, phosphatase, catalase) and number of microorganisms
(bacteria, fungi, actinomyces) by combining field sampling and indoor analysis. The result showed that all fertilization
treatments enhanced soil activities of catalase, phosphatase, urease and sucrase. Nitrogen and phosphorus combined treatment
had the greatest effect on enzyme activity in May and July. All fertilization treatments enhanced soil actinomycetes number,
nitrogen and phosphorus combined application had the most obvious effect. Applying only nitrogen reduced the number of
bacteria, and 75 kg/hm’ nitrogen and 75 kg/hm” phosphorus treatment reduced the number of soil fungi. Soil enzyme activity
and soil microbial quantity increased first and then decreased with the promotion of month. The result of this study showed
that applying fertilizer could improve soil biological characteristics and effectively alleviate the fertility decline of 20 years old
Larix principis-rupprechtii plantation

Key words: Larix principis-rupprechtii; fertilization; soil fertility ; soil enzyme; soil microorganism
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