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Spatial Distribution Characteristics, of Sml Carbon and Nltmgen in Citrus Ol‘éi’l ar gzbn
i |/
the Slope of Purple Soil Hllly AreaI ot/ “ LV o fﬁ ]
7 o CHEN Lhm ZHAO Peng’, ZHOU Mmg hy’ TENG Jing', ZHUBo' "/ ) € ol
(1. Key Laboratmy Bf Mountam Surface Process and Ecologlca Reg‘ulanon‘. Irpﬁtule of Mountain Hazards and }mlronment Eiunese Academy of Smenreq,, Chengdu 610041
Chmd 2. Unnersrty ofChm'ese Academy of Sciences, Beljlhg,100949 Ch na.y & ] '__2:'

Abstract Smce the 19905,.3 large area of sloping farmiand-'in g pu1plé soil 'blﬂ} reglon of southwest China was, converleﬂﬁnto an orchard to prevent soil erosion,, increase sonll fertility,
anq ev aleﬁconomlc beneﬁts for .far-m,ers In order to explore the spalgal dystnbuhtfn ofseil carbon (C) and nitrogen (N) fractions on the slope of returning arable lands to citrus
orchards in plgple sq!fr hilly areas, a soil sampling event wa'arried out in a cmy;oﬂl‘@ﬁd at the Yanting Agro-ecological Experimental Station of Purple Soil, Chinese Academy of
Suences. I,d,examlne the differences in soil C and N fractions and their 1nﬂuenung factors. The results showed that the slope position had significant effects on the contents of soil total
mtrogenlh(.,TN , nitrate nitrogen (NO,™-N), and dissolved organic carbon (DOC) (P < 0.05), but the effects were not obvious regarding the total organic carbon (SOC) and ammonia
nitrogen (NH,'-N) of the soil (P> 0. 05). For topsoil (0-30 ¢m), the variation trend of soil NO, -N content along the slope was upper slope < middle slope < lower slope , whereas
the TN and DOC contents along the slope exhibited the trend of upper slope > middle slope > lower slope. The contents of soil C and N in each slope position generally showed a
downward trend with increasing soil depth (0-30 em). The contents of soil TN, SOC, NO,-N,, and DOC were significantly affected by soil depth (P < 0.05). The TN storage (0-30
em) significantly decreased from the top to the hottom within the soil slope, with a value of 2. 37, 1. 89, and 1. 62 t*hm™ (reported as N) for the upper slope, middle slope,, and lower
slope, respectively. There was no significant difference in SOC reserves along the slope, with a range from 56. 12 to 58. 48 thm™ (reported as C). Our results provide scientific basis
for understanding the spatial distribution of soil nutrients of the restored farmland in purple soil hilly areas. Our research suggests that the spatial distribution of soil carbon and
nitrogen storage should not be ignored when predicting the response of soil nutrients to land use change.

Key words: purple soil; citrus orchards; slope position; soil nitrogen (N) ; soil carbon (C); spatial variation
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50 ~70 — — 8.64+0.23ab — — 1.31£0.03h — — 14.32+1.22ah
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o (NH,-N) 55, 4 3.29 mg- kg, I fi & £ )2 fin %
SIS BEAR S B . A o (NH,-N) Y

AR OR R A ) 2% 57 4 2 (P < 0. 05) , AN i) /NG 5 B R[] —

Y AN TR £ )2 25 5 B35 (P < 0.05) ;BD F1 SWC 43

WAL G YA AR B, 5B S R AR B
B0 ~20em LR X B R EGME, N 2.4
T UL 0 (NH-N)TE 0 ~ 30 em + JZ 19742
1k 5 g A AR ], B AE 50 em - )2 35 3 & AR A
1.58 mg- kg Ji7 , B 3 0, 7E 70 em 12 E 5 F
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Table 2 Spatial distribution characteristics of soil mechanical composition in different slope positions

+RERE o(BHR)(2 ~ 0.02 mm)/% w(BPR)(0.002 ~ 0.02 mm)/% o(FH) (< 0.002 mm)/%
fem Bk e BF ¥ I Hirh BT i Horp BT
0~10 24.39+1 47Aab 27.67£2.3Aab 26.98:0.56Aa 58.66+3.26Aa  59.53:3.69Aa  58.04x4.04Ab  16.95:127Ba  12.80+2.16Ah 14.99+1.15ABah
10~20 26.60£0.98Ah 23.25¢136Aa 25.39:1.47Aa 58.01+4.11Aa  68.29+4.24Bh  58.16+4.56Ab  15.390.69Ba  8.46+1.67Aa  16.45+1.29Bh
20 ~ 30 2049:1.23Aa 24.78+2.10Aa 37412588 6256+2.09Ba  67.75:2.27Bb  51.65+2.17Aa  16.95201Ca  7.74:0.99Aa  10.94+0.86Ba
30~ 50 — — 29.15+0.87a — — 56.79+2.98ab — — 14.06+2.12ab
50~ 70 — — 2774385 — — 59.84+3.49) — — 11.4241.39%
DA KRS T8k 3R 6l — 2 A8 6] i 407 ] 26 53 35 (P < 0. 05) , RIH)/ING T 8: 7R i) — B AR ) 4 J2 1) 9 22 5 1 35 (P < 0. 05) ; “—"RmZ
T REREAG LR
®3 WEMTERENTEVEERZBNNEEZHFESF"
Table 3 Two-way analysis of variance to test the effects of slope positions and soil layers on soil physical properties
Wi H pH BD SWC A b A BhkE
e fir 0.400 0.000™ 0.043 0.000"™ 0.000™ 0.001"
TR 0.574 0.0017" 0.205 0.004™ 0.000™" 0.002™"
el x LR 0.918 0.099 0.441 0.000™ 0.000™" 0.012"
D) * 3R W FH VK P <0.05, 3R % PEKF P<o0.01 .
Yol W0~30cm LIENOSNGHIFEREER  SRFAEEADEER(P<O. 057 , El.aw%ﬁ;é_
(P<0.05),ﬂﬁﬁi%ﬂ@&“ﬁtt%ﬁd\,oﬁ 10 em B, Bl A g TR I G 5 NO, Né‘%fﬁ

1 )2 NO, -N & W% 5 T 20 ~ 30 em )22 . Fhifio
~ 30 em F: J2 NOL-N B REHY T | b B g,

Ai}iﬁﬁ’]éﬂﬁﬁﬁ T 3 67 + 5 DOE % éﬁﬂw
I 2 E%wmocwﬁzﬁsm ﬁgﬁéﬁ’f

10 ~ 10 em 482 o (NO; N)f%/l\iﬂzﬁﬂi@;,ﬁi - 30 e g2 1 oV £ £, T AR 3D om
114 74 mg: kg" }?Bﬁﬁiﬁ%fuﬁ’mﬂ%ﬁ%ﬁ): iFU?%Zﬁ{R?AﬁT 4 R 1E 20,76 ~ 214’_.}
s L 2 () Ehvﬁﬁuodé’cmif‘uec mg- kg @ﬁ&fﬁ{aﬁlyﬁl 2()). .
é.‘i/mg ke™! Erit/mgkg! fri/mgkg™!
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Fig. 2 Spatial distribution of NH,"-N, NO,™-N, and DOC contents along soil layers at different slope positions
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Fig. 3 Spatial distribution of TN and SOC contents, and C/N along soil layers at different slope positions -
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Fig. 4 Spatial distribution of TN and SOC storages in 0-30cm soil layer at different slope positions
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Table 4 Two-way analysis of variance to test the effects of slope positions and soil layers on soil C and N nutrient contents
i H TN soc C/N NH,'-N NO,™-N DOC
Wefr 0.037" 0.697 0.510 0.394 0.000" 0.003"
TEHE 0.045" 0.042" 0.189 0.468 0.000™ 0.011°
Yol x BRI 0.880 0.934 0.986 0.258 0.011" 0.794
D) *FoR W F K- P < 0. 05, ##F Rl i K P<0.01
x5 WEHTEWEMRMC.NFSSENEXER"
Table 5 Correlation matrix of physical properties and C and N nutrient contents of slope soils
pH swce BD b g ki NH-N  NO,-N DoC TN soc  CIN
pH 1
SWC -0.380 1
BD 0.161 -0.245 1
[ -0.117 0.112 0.375 1
AL 0.495 0.077  -0.102 -0.736" 1
Bk -0.558 -0.256  -0.339 -0.241 -0.479 1
NH,-N  -0.245 0.424  -0.297 -0.203 -0.005 0.269 1
NO,-N  -0.802"  0.305  -0.023 0.113 -0.357 0.367 0.168 1 -
DOC -0.202 0388  -0.887"  -0.577 0.376 0.209 0.279 0.070- 1 4 -
TN -0.375 0347  -0.949"  -0.324 -0.006 0.429 0317 (7 0.117 0.884" | N
SOC  -0.363 0592  -0.853"  -0.008 20010 0142 0289) ge0i13§ 0784 0873" g
C/N 0.335 -0.373 0.878™ 0.538 L -0.217  -0.386 —0.249'“ 4:-0.236| 'l‘—0.901” —0.905*1,---‘“—0;;6% 1;”

1)#* R IR F K- P <0.01
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Fig. 5 Relationships between SOC and TN contents, and between SOC and TC storages on the slope
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Fig. 7 Effects of soil physical properties and sampling positions on TN and SOC storages based on variation partitioning analysis (VPA)
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