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Abstract; To investigate the effects of nitrogen deposition on activities of soil enzymes ( B-D-glucosidase (BG) , Peroxidase
(PER), Polyphenol oxidase (PPO), B-N-acetylglucosaminidase (NAG) , Acid phosphatase ( AP)) involved in carbon,
nitrogen, and phosphorus cycles in soils with different moisture content, we conducted a pot simulation experiment in 2017.
In the experiment, cuttings of Populus cathayana Rehd were used as plant materials and a randomized block design of two
factors ('soil moisture and nitrogen deposition) was applied. The soil moistures were 40% (W40), 60% (W60) , and 80%
(W80) of field capacity, respectively; and nitrogen deposition levels were 0 (NO), 4 (N4), and 8 (N8) g Nm™Za™',
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respectively. When the soil moisture reached the predetermined moisture content, the simulated nitrogen deposition
treatment was started. The soil samples were collected at 6 h, 24 h and 3, 7, 14, 31, and 62 d after nitrogen deposition for
the determination of soil enzyme activity. The results showed that the reduction of soil water content decreased significantly
the activities of BG, NAG, and PPO, which have the lowest values at W40. Soil moisture had no significant effect on the
activities of AP and PER. Nitrogen deposition inhibited the activities of G, NAG, and AP, and the inhibitory effect was
greater with increasing nitrogen concentrations, while it has no significant effect on the activities of PER and PPO. No
interaction effect between water moisture and nitrogen were observed on the activities of five soil enzymes. The activities of
these five soil enzymes varied greatly at 7 d or 14 d, and then gradually stabilized with the extension of treatment time.
During the two-month experimental period, the activities of five soil enzymes in different water and nitrogen treatments
showed a “rise-fall-rise-fall” bimodal pattern. This study can provide better understanding for nitrogen deposition effects on
the ecological processes of carbon, nitrogen, and phosphorus cycles in forest ecosystem soils under different water

conditions, and also supply guidance for forest management.
Key Words: nitrogen deposition; soil moisture; time dynamics; soil enzyme
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Fig.1 Dynamics of B-D-glucosidase activities in different soil water content after nitrogen fertilization ( mean+ SE)

W40 W60 W80 43| Sy d5c A FH ] 5 7K 1Y 40% 609 Fil 80% ;NO N4 N8 23315 0.4 8 g N m™2 a™!

http ; //www.ecologica.cn



19 ShffE A AR AT T 178 7 g L b i - S A 64 3h 25 5

N4 1 N8 1T/ N 78 W80 /K /FAbH R | BG 1 M e e 34t IRAE 7 d, FL0gff 43 5k 15.5 . 11.53 [ 11.46 pmol kg™
h™' 76 31d TR, S HERRESE 7—10 pmol kg™ h™' 247,
2.1.2 PER F1 PPO 1% sh 528 (L ARE

K 2 Frzn , PER TEPETEIGZ 14 d WAL, 14 d J5 Bl Ad BRI ) A9 ZE KO8 A0 A4, 78 SEEG I a) , 4% 4b
PR PER 16 M 3L AR 2 XA 2 7 i ZERE 2 1 K5 20 BT, SR R R 76 7 d R 14 d i S0 B T3 R 0
NOW60 . NOWS0 . N4W40 N4W80 N8W40 il NSW60 AbHH  PER 164 = dts U BHAE 1 d, HIgAH 5051k 733.5 .712.7
888.1.611.7.,683.1.,980.2 wmol kg™ h™', NOW40 N4W60 FI NSW80 4 T PER I 1 =yl HH BAAE 14d , HIGA(E 4
WK 633.2.597.8 .596. 1umol kg™ h™' . AACFREILE 31 d BT 2%, Had P E 1E 300—400 wmol kg™ h™',

R, PPO JEPE AR 14 d NZETREEK, 14 d J5 BEAL BERS [A] 5 E 4 72 48 A (181 3) AE B H AR
551, 5 ALY PPO TG PR A 2 ISR /i FE it AU | RIS BT 285 TR 7E 7 d 3 14 d B SGAF)
Fl%E . NOW40 NOW60 NOWSO Il NaW40 4B, PPO 7 P & 06 H 0 7 7d, FL0&(H 2 51 A 319.09,394.29
417.14 314.45 wmol kg™ h™", NAW60 H1 NAWS0 Ab34 PPO 1 i st R AE 14 d, HAAE 235914 329.03 \521.55
wmol kg™ h™"  N8W40 N8W60 1 N8WS0 AbFHH  PPO I Ik myiés t BRAE 1 d, FLIGAH 23 91 Jy 420.57 592.04 ,444.58
pmol kg™ h™' o AALFHIGLE 31 d #aTPAa, HYE PEERELE 100—200 wmol kg™ h™'

NO N4

1000 1000

800 800 -

600 600 L

400

| |
70 0 10 20 30 40 50 60 70
Hst ] Time/d

200

1000 |

800

TR ALY Peroxidase/(umol kg™ h™')

-0- W40
-O- W60

600 -~ W80

400 -

200 | | | | | | | J
0 10 20 30 40 50 60 70

Bt i) Time/d

B2 FEKERLGETEENEENE(FHEARER)

Fig.2 Dynamics of Peroxidase activities in different soil water content after nitrogen fertilization ( mean+ SE)
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Fig.3 Dynamics of Polyphenol oxidase activities in different soil water content after nitrogen fertilization ( mean+ SE)
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Fig.4 Dynamics of B-N-acetylglucosaminidase activities in different soil water content after nitrogen fertilization ( mean+ SE)
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Fig.5 Dynamics of acid phosphatase activities in different soil water content after nitrogen fertilization ( mean+ SE)
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FEEAI R, WA N BT BC I, E Z MR E W BAEM (R 1), Bk S, 18y
KBRS REAR T BG I T, B 5K A RBEAR, BG TG PR MBI, 76 W40 B A 2 ek, i
X BG A 2 AR i b v B R RSO B, R 1 AT UE H, TTADTRRIRAE T (NO)
5 W80 ML, BG I TEAE W60 W40 Z51F 43 WA T 9.1% F1 14.7% ( P<0.05) ; BRI EIE N4 RS, 5
W80 M I, BG T HEAE W40 SRR 7.5% (P<0.05) , W60 TG i 35 25 5 AT BE7E N8 RSN, 5 W80 A
b, BG 7E W40 44 BEIK T 19.1% (P<0.05) ,W60 2253 AR . £ W40 KRS T, 5 NO ML, BG T% T7E
N8 AbHET  BEAIK T 16.7% (P<0.05) ,N4 AbPETC I 3 2% 5 78 W60 /KAIRA T, 5 NO Mt , BG 1 M:7F N8 Ab¥f
T, BEIE T 8.8% (P<0.05) ,N4 To it 225 ; 7F W80 /K/MIRE T, BG TG PELE N4 N8 AbHI T, 4 MK T 10.4%
F112.2% (P<0.05),
2.2.2  PER Fl1 PPO {4 X5 7K 204k B ) i i

1 AT LAE W N WXN 32 BAE X PER 16 M5 JC & 52 0 ; 7238488 301 (8], W XF PPO JiE A
EFM TN WXN B3 EAE XS PPO {E IR 50 (£ 1), SRS, B KE NI R Z R T
PPO &, B4 58K 53 A ZCHERBE AL, PPO TEHZMFRAL, 76 W40 BHARIRAL, d3 1 v LA, TV
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RAT(NO) , 5 W80 ALt , PPO IitE7E W40 W60 K/ 4 T i & 25 AU N N4 IRE T, 5 W80
FHEG, PPO 1 HETE W40 KA 55 B T 37.7% (P<0.05) , W60 5 W80 AH Lt I JG i 38 2% 5 . R UL KMk 2 Hy
N8 IRAF, 5 W80 A, PPO Vi TEAE W40 A1 W60 24 i 25

R 1 KR E &I L IREE T IE (AR EIR) RAESTER

Table 1 Mean of soil enzyme activity in each treatment during the experiment and results of two-way ANOVA

s - D~ 24 W 11 il FUk Ry Z Wy A AL B-N-Z Ik W e Wl 17 iy P 1 i
Treatments B-D-glucosidase / Peroxidase/ Polyphenol oxidase /  B-N-acetylglucosaminidase /  Acid phosphatase /
N W (pmol kg™ h7") (pmol kg™'h™") (pmol kg™'h™") (pmol kg™'h™") (pmol kg™'h™")
NO W80 10.174+0.21a 527.440+24.76a 288.553+3.52ab 5.531£0.06a 8.535+0.15a
W60 9.245+0.21b 442.373+36.65a 266.093+6.26ab 5.454+0.35a 8.485+0.53ab
W40 8.6760.2bc 406.386+32.31a 242.851+8.31ab 4.559+0.21b 8.146+0.63ab
N4 W80 9.112+0.32b 463.094+73.21a 315.007+45.22a 4.823+0.14b 8.305+0.50b¢
W60 8.585+0.23bc 464.151+64.06a 255.205+14.03ab 4.635+0.18b 8.1730.37h
W40 8.430+0.16¢ 527.814+33.47a 196.073+6.16b 4.485+0.16bc 8.089+0.45ab
W80 8.9340.25b¢ 510.63212.35a 277.447+24.72ab 4.765+0.47h 8.094+0.51ab
N8 W60 8.429+0.26¢ 524.189+34.52a 287.442+23.63ab 4.640+0.40b 7.492+0.43¢
W40 7.225+0.12d 465.121+33.27a 213.510+4.18b 4.007+0.37c 6.959+0.06be
W 24.933**" 0.359ns 5.578" 13.985 """ 1.223ns
N 20.379 % 0.518ns 0.905ns 14.416 " 9.257**
WxN 2.075ns 1.046ns 0.611ns 1.447ns 2.836ns

N: % Nitrogen; W: 7K Water. N[A] FHE 3R A HIE] 22 53 B3 (P<0.05) ; * = # , P<0.001; # * , P<0.01; * , P<0.05; ns; 22 F A B3 ; ns,

not significant

2.2.3  NAG 5 PE 78X 7K UL BE B i 17

W AN ¥ 25520 T NAG I, 3 Z R T R B M BAE (£ 1) o SRS, £ K 2 1 AL
FIEAR T NAG 161k, B 33K 3 A L AIFRAR , NAG 15 PR W R AR, 75 W40 Ik BB A% . i 6 NAG 15
PEA 0 B a4 R T L B e B R R0, RSO R, R 1 AT RUE R EAEVIRERE T (NO) , 5
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