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Spatial distribution of soil nitrogen under the influence of drainage gully on alpine peat-
lands. ZHU Yao-jun', MA Mu-yuan'*, GUO Jia', MAJI Cuo’, ZHUOMA Jie’ (' Research
Institute of Wetland , Chinese Academy of Forestry, Beijing 100091, China; > Management Bureau
of Zoige Wetland National Nature Reserve, Zoige 624500, Sichuan, China).

Abstract; The spatial distribution characteristics of nitrogen in peatland soil around a drainage
gully were analyzed to clarify the impacts of drainage gully on alpine peatland under the back-
ground of global change. The results would provide decision support for ecological restoration of
degraded peatlands in Zoige plateau. A drainage gully was selected in the Zoige Wetland Nature
Reserve as study area. Soil samples were collected on both sides of the drainage gully by ring
knife. The contents of total nitrogen and alkali-hydrolyzable nitrogen in the soil were measured.
The results showed that soil total nitrogen content was 0.34-21.86 g - kg™, with an average of
11.26+6.22 ¢ - kg™". Soil alkali-hydrolyzable nitrogen content was 28.35-1965.60 mg - kg™', with
an average of 889.53+470.31 mg - kg™'. Soil nitrogen content was lower at higher altitudes and
decreased along the direction of water flow in gully. The ratio of alkali-hydrolyzable nitrogen to
total nitrogen was positively correlated with elevation. There were differences in nitrogen content
between different distances in the direction perpendicular to the gully. The total nitrogen content
was higher at sampling sites close to the gully, but with no statistical significance (P>0.05). The
alkali-hydrolyzable nitrogen content on the left bank with lower elevation was smaller than that on
the right bank. The alkali-hydrolyzable nitrogen in the surface soil near the ditch was the lowest
(P<0.05). The ratio of alkali-hydrolyzable nitrogen to total nitrogen showed a “V” shape on both
banks, decreasing first and then increasing with the distance from the gully. Both soil total nitro-
gen and alkali-hydrolyzable nitrogen were the highest in the surface layer and decreased with the
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soil depth. The distribution of soil nitrogen on the continuous block of terrace swamp decreased

with the elevation. The surface soil nitrogen content was the highest, and the vertical change

trend was inconsistent with the soil depth. Generally, drainage gully significantly reduced soil

nitrogen content in the surface layer in the peatland. The impact of drainage gully on spatial

distribution pattern of soil nitrogen in peatland varied with the distance from gully.

Key words: drainage; gully; alpine peatland; total nitrogen; alkali-hydrolyzable nitrogen.
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Table 1 The basic information of the sampled lines

T 2 g A WE W SIS

No. Longitude Latitude ~ Elevation Ditch  Ditch Distance
(m) depth  width from the

(em)  (em)  ditch head
(m)

S1 102.948704°  33.610783° 3484 50 300 0

S2 102.948359°  33.610633° 3481 110 320 35

S3 102.948076°  33.610519° 3479 130 340 64

S4 102.947528°  33.610472° 3476 80 540 116

S5 102.946836°  33.610452° 3473 80 550 178

S6 102.946261°  33.610285° 3471 70 290 234

S7 102.945489°  33.610047° 3469 20 340 311

S8 102.944517°  33.609935° 3466 60 220 401

S9 102.943092°  33.609635° 3463 110 520 536

SI0  102.940069° 33.608703° 3454 130 500 840

S11 102.936439°  33.607596° 3447 90 650 1188

ZNETREB L Bk $E 5~15.25~35,45~55 .65~
75.85~95 em It 5 ANTRIE, KU 50 D1~ D5,
A7 5 A FOR U A A
1.3 A 5 a2

3 2% (total nitrogen, 455 K TN, T [A]) Kk H
P A&, B & (alkali-hydrolyzable nitrogen, A-
N) RS 5L E . FH SigmaPlot 10.0 & Excel
2010 B TEAR 537, FH SPSS 18.0 #EATH{E Y 5.
R ZE T 2253987 (one-way ANOVA) FIZH HE(LSD)
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K1),

- SR 7 L B 28.35 ~1965.60 mg - kg, F
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4R Sample line

1 NEHEZIHEREHBREE
Fig.1 TN and A-N content of 11 sample line profiles
I NSk a, b, o, d BTE0.05 K N 2R REME, TR,

Note: The letters a, b, ¢, and d are the significant differences at the 0.05 level. The same below.
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Fig.2 Soil TN and A-N content at different distances from the ditch
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Fig.3 Vertical variation of soil TN and A-N contents

*2 TEIERSENSEFHE
Table 2 Characteristics of soil profiles at different depths

[ SRAR  WWARR | BWAER
Soil TN content A-N content A-N:TN
layer (g-kg™) (mg - kg™") (%)

D1 14.30£6.80a 1127.32+349.44a 8.53+£2.70
D2 12.06+£6.25a 948.81+476.74b 8.55+2.35
D3 10.64+6.34ab 856.14+510.29b 9.37+4.91
D4 10.12+6.79b 812.84+501.78bc 9.22+4.85
D5 9.45+6.73b 687.04+451.12¢ 9.43+5.84
3 it it

3t SRR A R LA AT I, U P i A
ARG FEA AR, TETE O8I 1 S 32 BERR
HTETR o, W A R AR S R G RIGLE T1

S A R AR S R G Rk A A7 B 71 (Mitsch et al.,
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IARHE T RN & B 37 AL %5 ( Dgrge, 1994 ; Martin et al. ,
1997 ; Downing et al.,1999) , -+ 36 fi# & £0 45 L HL
BRESA MESE) LG KBHIAEILSR (&%
R Mt S K A ) | 2 T IRA R T i s o
FEY) ol W A SR FH B 4 4 R SR A T
TR AR IR F 1955 AR LR HEAK , HEK 8 42
KR H] 1200 km , R0 e s 78 3 m AR i 20
hm? , o5 445 7R 25 1 b T ALY 40% (8% L )45, 20005
Zhang et al.,2014) , A UL ARG HE KA R E
BCH — M E B ARAE . HIERZ LA P RIE
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