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Abstract

ince in the northern margin of the cultivation of Camellia oleifera in China,and to provide a theoretical basis for the management of Camellia

(1. Subtropical Forestry Experimental Center, Chinese Academy of Forestry, Fenyi,

[ Objective ]In order to understand the soil physical and chemical properties of Camellia oleifera forest in Xin County, Henan Prov-

oleifera forest land. [ Method ] The basic physical and chemical properties of soil were determined by the ring knife method, hydrometer meth-
od, straw method, and soil nutrient status system research method ( ASI). [ Result] The soil bulk density of Camellia oleifera forest in Xin
County varied from 1.02 g/cm’ to 1.75 g/em’, and the soil moisture content, capillary , non-capillary porosity , initial permeability , stable in-
filtration rate, and average infiltration rate varied greatly. The particle content ratio was approximately 6.0:2.5:1.5, and the soil texture was
sandy loam. The content of N, P, and Mg in Camellia oleifera woodland was lacking, and the content of Fe and Mn was rich. The effective P
and effective Mg coefficients of variation were 172.61% and 126.12% ,
there were significant and extremely significant positive and negative correlations between the soil physical and chemical properties of Camellia

respectively, showing strong variation. According to the correlation,

oleifera forest. [ Conclusion]Xin County Camellia oleifera forest should be managed in a targeted manner, supply N, P, Mg fertilizers in time,
control or reduce the application of Fe and Mn fertilizers, and the application of P and Mg fertilizers should pay attention to the spatial location

and rationally use the correlation between the physical and chemical properties of the soil.
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Table 1 Basic physical properties of the soil in Camellia oleifera forest in Xin County

B =N

. o fLBE 7Y s e K . ; Initial
ebr Bulk Moisture . . Total A Capillary Maximum e
densi Non capillary Capillary . Field ' S . infilra-
Index ensity content . . porosity . water holding water holding .
g/cm3 % porosity porosity o/kg capacity capacity capacity tion rate
g/kg o/kg g/kg o/k mL/min
g &/kg
e KA Maximum 1.75 35.57 51.23 56.65 60.63 475.61 526.77 597.32 56.24
He/IME Minimum 1.02 2.97 0.03 2.86 33.27 134.18 148.00 176.29 0.08
- ean . . . . . . . . .
SEHIE M 1.36 16.82 15.15 31.86 46.88 275.20 302.29 351.27 8.96
FRifE2 Standard deviation 0.17 7.00 13.21 10.27 6.59 65.76 73.07 79.25 11.52
AR5 Z 40 Coefficient 12.50 41.62 87.19 32.23 14.06 23.90 24.17 22.56 128.57
of variation // %
TBE  FHABRE o AT gy o : o
JEhT Steady Average ?ﬁ*‘m Fine powder jﬂ*ﬁ %HE]E// Mr’:f// (;FEE//
IerZ:( infiltrat- infiltra- pal't?(ie + medium p(_)owjfib:r s;:fl :alillm s(::]rze
ion rate tion rate powder
mL/min mL/min kg o/kg kg ¢/kg &/kg &/kg
e KAEH Maximum 24.27 29.93 380.05 324.45 170.04 353.78 242.41 565.24
He/IMA Minimum 0.02 0.03 72.36 52.34 6.55 89.68 63.76 48.38
SFE{E Mean 3.03 3.86 161.31 162.85 76.96 215.59 128.44 254.85
FrifE22 Standard deviation 4.94 5.98 55.93 65.73 35.54 65.28 46.81 111.74
AR5 Z 80 Coefficient of 163.04 154.92 34.67 40.36 46.18 30.28 36.45 43.85
variation // %
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BB P & IR TR B, 5 WA A AT
AP AE R TR BR T NP K JR0p 8k, T p i 3R 20 1
PRI AN AT ) —F o 3 2 T, T B bk 4
REPR RN TG R i AL R BE R, e W45l DX bk 1

FEAR RN HIER P ROR SR TR P, AP AR B 4y
12 0~102.20 0~ 1.17 mg/kg, W LEHT Bl P AT AE P
B IR . AR P AR Mg A 5 RECK T 100% , % 8L
SRR S SRR T RE N A 2 P A 5 W 181855, 5 3 K



S0 %564 WK

T A B AL S Ak AR B AL MR 5

103

PR R EITRS . A3k Mg & 520 1 A 5%, AN TR 33
16 3 AP ' AN TR , SR 1 A R B AR TR, BT 520
I Mg T

WA AST R SEA BRI 7 bn i, th 3% 3 Wl A
SN AP AT M S AR ARG He i, 53 92.59%
83.33% 74.07%., KT, 454k Fe 473 Mn 2552 5 L& 4y

5 i HE 100% ,88.89% , K WIH B R L Bk = N P Mg +
SEFRIY 5 B LI AR T, 5 UME LA A i 2 AR R T o TR
BB R Fe AR Mn 75 82 6, 4 1 el 20 i 4
IR AU, LA G 37 i e, RBHLAG0 ™ S5k A A5 3R
15,

K2 HEBIFIMLELSEYE

Table 2 Soil chemical characteristics of Camellia oleifera forest in Xin County

Wk AP

- R AUR N gp MK ARG A RS
IrElld/e;( pH a;‘i d ’ mitter Available N Available P Available K Available Ca  Available Mg  Available S
emol/L % mg/kg mg/kg mg/kg mg/kg mg/ kg mg/'kg
e RAH Maximum 6.14 3.70 3.75 99.60 102.20 229.90 2 836.70 759.80 25.40
He/IME Minimum 4.05 0.15 0.74 5.10 0 37.90 75.90 13.60 4.50
SEH4{H Mean 4.93 1.15 1.80 29.03 8.58 89.91 684.93 120.04 13.13
i Standard deviation 0.47 0.90 0.59 22.93 14.81 40.69 607.50 151.40 4.43
A BB 9.53 78.26 32.78 78.99 172.61 45.26 83.70 126.12 33.74
Coefficient of variation // %
J5hr AR Fe HHR Cu AR Mn B Zn BB 4N 2P 4K
I;ll d:e;( Available Fe  Available Cu  Available Mn  Available Zn  Available B Total N Total P Total K
mg/kg mg/kg mg/kg mg/kg mg/kg g'kg kg &/'kg
e RAB Maximum 199.30 3.10 49.80 7.30 1.17 3.51 1.51 17.6
H/IME Minimum 32.70 0.10 7.20 0.40 0 0.92 0.15 0.46
SE-4{H Mean 84.03 1.57 26.16 2.73 0.46 2.11 0.70 6.15
HrifEZE Standard deviation 36.80 0.74 9.78 1.50 0.30 0.63 0.34 4.29
A5 2 Z K Coefficient of variation // % 43.79 47.13 37.39 54.95 65.22 29.86 48.57 69.76
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Table 3 Classification of soil available nutrients in Camellia oleifera forest in Xin County
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of samples Proportion Proportion Proportion Proportion
elements I of samples , of samples ’ of samples , of samples %

£y i B i

AR N Available N 54 50 92.59 4 7.41 0 0 0 0
AR P Available P 54 45 83.33 6 11.11 2 3.70 1 1.86
AL K Available K 54 23 42.59 22 40.74 5 9.26 4 7.41
A% Ca Available Ca 54 20 37.04 26 48.15 8 14.81 0 0
F%L Mg Available Mg 54 40 74.07 9 16.67 5 9.26 0 0
HRLS Available S 54 23 42.59 29 53.70 2 3.71 0 0
A% Fe Available Fe 54 0 0 0 0 54 100 0 0
A% Cu Available Cu 54 12 22.22 29 53.70 12 22.22 1 1.86
A% Mn Available Mn 54 0 0 6 11.11 48 88.89 0 0
A% Zn Available Zn 54 21 38.89 15 27.78 16 29.63 2 3.70
A% B Available B 54 11 20.37 26 48.15 11 20.37 6 11.11
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Table 4 Correlation of soil conventional nutrients and physical properties of Camellia oleifera forest

YT AR RYAS
iebn pH (Ec%\% ﬁ:}}rﬁ 2N &P £ K Afnﬁikcal E\?jiih /é' A p ﬂij& K
Index acid matter Total N Total P Total K nitrogen  nitrogen Available P Available K
ZH# Bulk density 0415""° -0.524"" -0.446"" -0.292" -0.421""
27K % Moisture content 0.282" " 0.276" 0.323"
JEFLBREE Total porosity -0.414"" 0.278" 0.413"" 0.361"" 0.327"  0354""
EELLBREE Capillary porosity -0.362" "
EBA LB 0.391""  0.462"" 0.302"
Non capillary porosity
e KKk i Maximum -0.314" 0.387""
water holding capacity
THEFKI Capillary -0.313"  0.337°
water holding capacity
[ [E] 457K & Field capacity -0.304" -0.375""  0.270"
Zivki Clay particle 0.440" " -0.265" 0.328" 0.283"
LTS
]}Hiij ;(Tivjﬁr + medium powder -0.359°" 0.462°"
1) Fine sand -0.495"" -0.419"" 0.293"
F1i> Medium sand -0.337"" 0.262° -0.476""
H1#) Coarse sand -0.286"

TE: # FRTE 0.05 KRN REAR, * = FIRTE 0.01 K (U 1 B E AR

Note: * indicated significant correlation at 0.05 level (both sides), #* # indicated extremely significant correlation at the 0.01 level (both sides)
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Table 5 Correlation of soil micro-nutrient and physical properties of Camellia oleifera forest
Eiztan Fi% Ca F% Mg RS FEL Fe £%L Cu A% Mn HEL Zn AR B
Index Available Ca  Available Mg  Available S Available Fe  Available Cu Available Mn  Available Zn Available B
278 Bulk density 0.351"" 0.275"
£ 7K % Moisture content 0.270" 0.279"
JEAFLIEE Total porosity -0.323"
AEBAEFLEE Non capillary porosity —0.290" -0.309"
i KA /K Maximum water holding  0.381"* 0.368"*
capacity
L FF/K & Capillary water holding  0.375"* 0.359**
capacity
[ [E] 457K 2 Field capacity 0.397"" 0.381""
1387 Initial infiltration rate -0.332"
FaB 3 Steady infiltration rate -0.373"
I ATB R Average infiltration rate -0.355"
Fiki Clay particle 0.317" 0.510"" 0.271° 0.377""
k3 + K Fine powder + medium  0.315° 0.269" 0.260" 0.337""
power
A Coarse powder 0.364" " 0.329"
Aifb Fine sand -0.295"
ifh Medium sand -0.310" -0.262" -0.271° -0.357"" -0.341""

TE: * FIRTE 0.05 K- ORI LEAR, * = FIRTE 0.01 K (BN ) 1 B F A1

Note * indicated significant correlation at 0.05 level (both sides) , # * indicated extremely significant correlation at the 0.01 level (both sides)
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