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Soil dissolved organic nitrogen and enzyme activities at different
desertification grasslands in Northwest Sichuan
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Abstract: In order to explore the changes of soil dissolved organic nitrogen and enzyme activities in the process of
the alpine desertification grassland in Northwest Sichuan, we studied the dissolved organic nitrogen and the vertical distri-
bution characteristics of urease, protease, nitrate reductase and arginine deaminase. The results showed that with the ag-
gravation of desertification, all enzyme activities decreased sharply. Compared with the non-desertification grassland, the
activities of urease, protease, nitrate reductase and arginine deaminase of the grassland were decreased by 40.54% ,
30.68% .39.85% and 44.00% at O ~ 20 cm soil depth, respectively. With the increase of the degree of desertifica-
tion, soil dissolved organic nitrogen showed a declining trend. Compared with the non-desertification grassland, the soil
dissolved organic nitrogen concentrations of light desertification grassland, middle desertification grassland, serious deser-
tification grassland were decreased by 22.36% , 48.72% and 67.77% respectively, especially at the O ~ 20 cm soil lay-
er. Correlation analysis showed a significant positive correlation between soil enzyme activity and soil nitrogen.
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Table 1  Sampling of desertification grassland quadrat
ErRe) LR SRR T AIHETS FFAIE FURERTEIN
Number Desertification degree Position Community Desertification condition
E102°37'04.36” N33°10'55.23" {4k 3458 m s .
! E102°37'04.36" N33°10'55.23"  Altitude 3458 m %?*ﬁ%ﬁmﬁ % 90% ULJ: y 12 § .
KV BIs 225 em, W LR R TG, RIEA
) Nomd /rt'f p E102°37'06.68" N33°10'54.74" {3 3458 m 5,35 21 ~ 28 Flr, G-I E
on-aesertilealion — p102037'04.36"  N33°10°55.23"  Altitude 3458 m  Community coverage > 90%, av-  Non-desertification, sur-
grassland erage height > 25 cm, richness face soil has many litter
E102°35'44.01" N33°15'41.59” 4K 3458m e B B i . ’
3 . range from 21 to 28.
E102°35'44.01" N33°15'41.59"  Aliitude 3458 m
4 E102°37'06.44" N33°10'55.12" WHR 3458 m PGB FER 60% ~75%; LI BIPHHAR, £
E102°37°06.44" N33°10'55.12" Altitude 3458 m  FHEEZ) 20 em, YIFIFEEE 2 K & 7% i B Bk
J;’rw‘/l\ . . *:5"-‘7~ 18 ~22 R /I\’ﬁ/ 5 EE'A’
5 Li hiE (r/ll/f{lt tion E102°37'07.84"  N33°10'55.04" ¥R 3458 m i)L mm jn‘:;l " rﬁ] range from ]g ui}?i%dﬁﬂzi\ﬁ a-
ABHCeserIealion  p10p037/07.84"  N33°1055.04”  Altitude 3458 m oty coverage range from o obvious - deseriitica
grassland 60% to 75%, average height tion phenomenon, sur-
6 E102°35'54.01” N33°10'41.59" 3% 3458 m about 20 cm, richness range from face litter significantly
E102°35'54.01" N33°10'41.59"  Altitude 3458 m 18 to 22. reduced, and soil bared.
S s , Ak A 2
; E102°37'08.21" N33°10'54.65" 44 3458 m SPYIAE B L 40% ~ 50% %fjﬁr Eﬁ %{;i); )}f%
E102°37'08.21" N33°10'54.65" Altitude 3458 m  FHIRIEEA 15 em, WFH E S 7 e I, JD
L At g S v W
8 Medi _j ificati E102°37°07.19" N33°10'50.46" i3k 3457 m C )L'T ’ ° " Desertification is obvi-
CAMCesEICAUON 110203707, 19" N33°10’50.46"  Altitude 3457 m o WY COVErage Taige MOM o the surface litter
grassland 40% to 50% , average height ..
e b . significantly reduced and
9 E102°36'04.34” N33°11'12.88" {3k 3459 m about 15 em, richness range from formed typical desertifi-
E102°36'04.34" N33°11'12.88” Altitude 3459 m 14 to 17. . ypie o
cation grassland.
0 E102°37'09.63" N33°10'54.59" 44 3458 m SRR 20% ~ 35%, YDAV E, KRR
E102°37'09.63" N33°10'54.59" Altitude 3458 m  SEIE BEZI R 10 em, WIFPEE Ko 388, b A 7% nf
A vl . REa 2 ~ 13 . e i 7>
P Edr; (1/1 ?3 o E102°3807.447 N33°10'50.13" 4K 3459 m Eﬁﬁ ’ tjf o-13 i . i&jﬂ*&/dv -
eavy-desertiicaton E102038,07 744,, N33°]O,50. 13” Alutude 3459 m Ommunity coverage range T’Om oevere ese. 1ication,
grassland 20% to 35% , average height coarse sand increased,
2 £102°35’58.59" N33°11'10.14" 14k 3459 m about 10 cm, richness range from  and litter significantly
E102°35'58.59" N33°11'10.14"  Altitude 3459 m 9 to 13. decreased .
x2 AEEEDEM T IRIREES/ (gkg™'-2h")
Table 2 Activities of soil urease in different degree of desertifiation grasslands
+2 RULE LRI SU ] Hh B2 VDA B CIESU Al
Soil depth/em Non-desertification grassland  Light-desertification grassland ~ Medium-desertification grassland ~ Heavy-desertification grassland
0~20 0.37+0.0la 0.32+0.03b 0.26+0.02c 0.22+0.01d
20 ~ 40 0.28 £0.02a 0.24+0.02b 0.21+0.04c 0.16+0.01d
40 ~ 60 0.18£0.0la 0.16 £0.0la 0.14+0.01b 0.09+0.01c
YI{E Average 0.56 0.24 0.20 0.15

T AR NE TR R A B ) 25 5 B3 KA R P <0.05,

Note: different lowercases letters indicate significant differences at the P <0.

2.2 ARG EEEM T IEEABTLIST

i 2 3 Al FH DL FE00 ~ 60 em
it S LK T B a4, SRV AL b 4 8 28 (il
WEHZEFEE(P<0.05), H, RiMbEmENA
P P 2 1] 3% 0.88 mg-kg ™' -h~ ' AHER TR TP AL
B BE VAR HR E VDA RN B R VDA R R
3 AR T 5.19% . 19.48% 1 33.77% o 1E 0 ~
20 em )2, HHEE CIEGIE P T BRIREOL M B B,
BEVDALRERESG N, & BTS2 N R, MR T
RYDACHE 5 E VD Ak b R I 5 35 30.68 % o
Bl - JZ TR BESE N, A VDA i - B P S PR AS I

05 level .

FEAR
2.3 ARELEEEH R ERIT R B T L 4F 1T
2 4 AT AT AR VAL b, 5B VR 0 ~
60 cm T IEAHIRAE A 5 P RE T 37.11% , TP ik
FREERG I, - SRS R [l 1 1 2 B BRI A (P
<0.05), HH,1E0~20 em T2, HHE T RIILE
M FRBEVDAL P RE VDAL RN R VDb b - R A
JEU R P2 B PRAR T 14.29% .27.82% F1 39.85%
i A 2 R BN, A B TR 0 DA G A S N DR A
FEE
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Table 3 Activities of soil protease in different degree of desertifiation grasslands

+J2 R F TR VDAL B HhRE VDAL VAL HOH
Soil depth/em Non-desertification grassland  Light-desertification grassland ~ Medium-desertification grassland Heavy-desertification grassland
0~20 0.88+0.02a 0.85+0.01a 0.72+0.02b 0.61+0.01c
20 ~ 40 0.78+0.01a 0.74+0.01b 0.63+0.01c 0.52+0.01d
40 ~ 60 0.64 £0.02a 0.61 +0.03a 0.52+0.01b 0.41 +£0.04c
YIH Average 0.77 0.73 0.62 0.51
R4 TEBEMMLED TIRHEREREREES (ng g '-24h7")
Table 4  Activities of soil nitrate reductase in different degree of desertifiation grasslands
+JZ ARV IREEVDAL B LU T VDAL
Soil depth/em Non-desertification grassland  Light-desertification grassland ~ Medium-desertification grassland Heavy-desertification grassland
0~20 1.33+£0.04a 1.14+0.04b 0.96 +£0.01c 0.80+0.04d
20 ~ 40 0.95+0.05a 0.88+0.04a 0.74 +0.04b 0.61+0.01c
40 ~ 60 0.63+0.02a 0.53+0.04b 0.46 +0.02bc 0.41+0.02¢
PIE Average 0.97 0.85 0.72 0.61

2.4 FAEDUBEEMTIEESBESET LS

fiE

H 2 S nl A, B VML T 0 ~ 60 em T HEREE
T 58 2t 2 L T R B A, AN ] Vb R b - 38
KRR A 225 2% (P <0.05), H ki
B K R S 2 O e 5 T 3K 0,25 pug g
3h AT AR VL S, R VDA VL R
FE VDA b - A S R I 2t 53 0 B T 15.79%
31.58% 1 47.37% . 1£0~20 em +J2, TR AR
I8 S T AR LN B, B VD AR B e
SRR LS PR T S MR AR bR, T
VDA B AT U 3K 44, 00% o W 2 TR 3
T, AU, - SR S R I 2 Il T P EAS BT AT

2.5 AAVHEEE T IETAEENETLI
fiE

H# 6 AT, B VL33 0 ~ 60 em AT
PEA VLA R BRI T B0 a3 AN RV 4k 5 b+ 3
A AEIASEEREE (P <0.05), i, £V
A H AT A LR S B e AT IR 20.6 mg kg
TR E L FEBEVE RV RN B Yk
T IR TE A VLA S RN TR T 22.36% .
48.72% M 67.77% . 1£0~20 em T2, IR 1
AP T BRI RN B ., VAR EE R, w]
BPEANLA S RS AR TR E ), ST
A5 AT I 35 55 64.76% o Bl - 2 IR G, &%
UL ST R ML S ARG .

®5 FREEEDMMEMTIEERBRREIEBEEE (1gg'-307")

Table 5 Activities of soil arginine deaminase in different degree of desertifiation grasslands

+JZ R H BRRE VDAL B Hh RE VDAL VAL
Soil depth/em Non-desertification grassland  Light-desertification grassland ~ Medium-desertification grassland Heavy-desertification grassland
0~20 0.25+0.01a 0.21 +0.03b 0.18+0.02¢ 0.14+0.01d
20 ~ 40 0.19+0.02a 0.16+0.02b 0.14+0.04c 0.10+0.01d
40 ~ 60 0.12+0.01a 0.11+0.01a 0.09+0.01b 0.06+0.01c
YIH Average 0.19 0.16 0.13 0.10

Fo6 TAREEBEMMEMTEAAEENEIE (mgkg™')

Table 6  Contents of soil dissolved organic nitrogen in different degree of desertifiation grasslands

T2 RIPALH RV LB SRERU AR ) VAL E
Soil depth/em Non-desertification grassland — Light-desertification grassland ~ Medium-desertification grassland Heavy-desertification grassland
0~20 20.6+1.23a 14.98 +0.76b 10.13+0.47¢ 7.26+00.17d
20 ~ 40 8.48+0.78a 8.24+0.58b 5.31+0.32¢ 3.05+0.24d
40 ~ 60 6.19+0.89 4.18+0.84a 2.64+0.86b 1.07+0.35¢
YA Average 11.76 9.13 6.03 3.79
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2.7 TEBEREEEEEEXESHT
FASCIIAT AR IA , 25 e JORI A P Dt A

Contents of soil microbial biomass nitrogen(MBN), NH;* — N

A A RN RS T IR (PN - CA B 7/ h L T RS
HEAPARY RN B EAMAHG(P <0.05) (£ 7). H
R R S S A AR Y E R AT
PEAPLE R AH S R B UR =, 3 535 %) 0. 868.0. 850,
0.789 1 0. 701, B AR 5 & H g IR Bl L Y IR 348 D
ity K 24 2 Mt 2 1 AF OC R B4 13k 0.737.0. 841,
0.868%1 0.838, K W] IR R H GG MR VIAH L

R7T TEEZSEEEEXON

Table 7 Correlation analysis of soil nitrogen and enzyme activities

EPRR TEEA LA

i H AR AR Microbial Dissolved
Ttem NH,* =N NO;~ - N biomass organic
nitrogen nitrogen
W Protease 0.737° % 0.720" " 0.640" " 0.578" "
ik Urease 0.841"" 0.815" " 0.749" * 0.676" "
Fﬁ@&ﬂjﬁﬁ% 0.868" " 0.850" " 0.789" * 0.701* "
Nitrate reductase
ez A= A G A
R R IBL 2 0.838" " 0.823" " 0.751" " 0.691" "

Arginine deaminase

T v = A5 0.01 AR CRN)_E B FHIK .

Note: * * , significant correlation at P <0.01.
3 9 ik
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O, HE T B R M A S R AT T 42 I
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AR IR P R T T, R 2 S ER R
ARSI | 1 At i R i DI ROR 2 5 2
ML EREAC, 76 0 ~ 20 em )22 M L A B . 1 B
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H1 TR YDA i e AR IR e SR Y AR
FERREE F A0 T - 6 3 Sk U8 TR B R+
SRR ) 70 WAL , ST G A% L SRR P52 B

ARSCHIESE ]I 2 B, B v Aokt 2 S B0t 3 mT
A PR AR DEEAE Y A K
T EB AR IR TCHLR N E, 10416 2 5T R
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