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Abstract: [Objective] Dehong Prefecture in Yunnan Province is the only Camellia oleifera growing area in
the northern tropical margin of China. We conducted the study on soil and leaf nutrient content and ecological
stoichiometric characteristics of C. oleifera in this area to provide a theoretical basis for scientific fertilization
and accurate management of C. oleifera. [Method] We determined and analyzed the contents of carbon,
nitrogen, phosphorus and potassium in soil and leaves of C. oleifera by ecological stoichiometry. [Result] The
contents of organic carbon, total nitrogen, total phosphorus and total potassium in C. oleifera forest soil were

47.77, 2.56, 0.69 and 5.28 g-kg ' respectively, while the contents of available phosphorus and available
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potassium were 3.69 and 26.05 mg-kg ' respectively. The changes of organic carbon, total nitrogen and total

phosphorus in soil were synergistic; The contents of available potassium and available phosphorus in soil

directly depended on the contents of total potassium and total phosphorus. The cotents of carbon, nitrogen,

phosphorus and potassium in C. oleifera leaves were 422.09, 13.51, 0.97 and 4.92 g-kg ' respectively. Nitrogen

and phosphorus changed synergistically, and were both regulated by soil phosphorus. The growth and

development of C. oleifera was limited by nitrogen and phosphorus, of which phosphorus was the main limiting

element. The P and P : K in leaves showed homeostasis, H,, was 5.08 and Hpx was 3.26, while the other

elements and stoichiometric ratios did not show homeostasis. [ Conclusion] In order to ensure the health and

sustainable production of C. oleifera forest, the input of phosphorus should be continuously strengthened, and

the input of nitrogen and potassium should be balanced.
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Table 1 Basic characteristics of sampling sites

el e HEN)  &FE®E) HWECC) #ERm B PRUEE/AE #E

Plot Number Latitude Longitude  Slope  Altitude  Soil type Forest age Remark
“F- 11 Pingshan 1 24°50'58"  98°27'39" 20 1524 7135 4.7 9 i AR
"8 Zhongying 2 24°31'53"  98°15'32" 35 951 AR 5.1 10 i E AR
%74 Wengleng 3 24°36'8"  98°7'36" 40 1245 AR 49 9 I E AR B
78111 Zhupingshan 4 24°42'21"  98°16'10" 35 1319 7135 5.0 10 i B ARE
7% Shanghedong 5 24°5029"  98°26/'49" 35 1415 WA 46 9 I E AR B
5%¥% Guanzhang 6 24°53'56"  98°25'14" 30 1566 Wi 5.1 I E AR

fif, T4 E 3l 1A W 46 % 2 #r A% (Smart Chem 200,
AMS Alliance, Rome, Italy) il € ; K SR H K Jak
FEVE, AK KBS RRECR P — K JG 6 EEVE, F KI5
FIRUAr 66t (Agilent 200 3E [H 2GR
BRA D) MsE; 38 AP R R M- B Pt
EME .
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Table 2 Soil C, N, P, K contents and their stoichiometric ratios in Camellia oleifera forest

2.1

=320 wi(gkg") w/(mg-kg ")
Plot soc N TP TK AP AK
1 58.62+3.08b 4.03+0.47a 1.3240.16a 4.38+0.10a 6.85+0.81a 21.51+0.52a
2 36.41+4.15a 1.99+0.14a 0.88+0.24a 7.07+1.52a 4.67+1.26a 34.95+7.60a
3 43.39+2.76a 2.13+0.20a 0.42+0.03a 4.49+0.23a 2.36+0.16a 22.13+1.18a
4 49.13+5.98ab 2.49+0.58a 0.84+0.07a 3.99+0.22a 4.45+0.36a 19.57+1.18a
5 40.81+4.15a 1.78+0.08a 0.20+0.02a 4.59+0.10a 1.284+0.10a 22.59+0.56a
6 58.28+3.89b 2.96+0.23a 0.46+0.05a 7.19+0.51a 2.53+0.23a 35.57+2.55a
YJ{E Average 47.77£2.19 2.56+0.19 0.69+0.08 5.28+0.35 3.69+0.42 26.05+1.75
ﬁiﬂi C:N C:P C:K N:P N:K P:K
1 15.06+1.17a 46.66+4.94a 13.37+0.61a 3.22+0.56a 0.92+0.10a 0.30£0.04a
2 18.79+2.69a 57.27+5.17a 6.51+1.80a 2.89+0.59a 0.33+0.06a 0.12+0.02a
3 20.75+1.21a 105.06+5.79a 9.72+0.69a 5.09+0.25b 0.47+0.03a 0.09+0.01a
4 25.01+6.58a 59.93+8.15a 12.29+1.24a 2.93+0.65a 0.60+0.12a 0.21+0.01a
5 22.93+2.09a 203.98+10.52a 8.86:£0.77a 8.84+0.47¢ 0.39£0.01a 0.04:£0.00a
6 19.80+0.53a 128.6149.77a 8.13+0.18a 6.48+0.40b 0.41£0.01a 0.06+0.01a
)18 Average 20.39+1.29 100.25+11.28 9.81+0.58 4.91+0.45 0.52+0.05 0.14+0.02

DR 71 38 )5 69 R R B FH & F AL £ F 8 % (P < 0.05, Duncan’s %)
1)Different lowercase letters in the same column indicate significant differences among plots (P < 0.05, Duncan’s test)
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SOC MIN:P Z R 3%, #Hh 1 16 1) SOC &%
EWARE S THARM, b S NP BES

HARFEH . 138 SOC ¥{E 47.77 ¢'kg™', TN %M
2.56 g-'kg ', C:N #J1# 20.39, C:P ¥JMH 100.25, ¥
T E I R AR A A X TP {H
0.69 g-kg ', ICTVLPEE ! I A Fid X, $3 Hh [H +
HeIE" R AR AE X ; TK 18 5.28 g'kg s

£ ANIE = & 3= T M NES R T = D PAS/ Y R
AR T B I RV AR AR X
AK {5 26.05 mg-kg ™', K T H Ay 3 FhfE X
AP ¥ 3.69 mg-kg ', = T VLV KA B i 5 P
X, I T Hp B (A L AR A R X
NP 418 4.91, Hi b B e a1 J HoAth it 7 b
X (3 2. % 3).
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Table 3 Average soil C, N, P, K contents and stoichiometric ratios of other camellia oleifera planting regions and China
X35 wi(gkg w/(mg-kg™
Area SOC TN(gg)TP TK AP (ggl)kl( C:NC-PN-P
11754817 Jiangxi Province 4.14 44.16
L7848 K15 B0 Yongxiu 22.99 1.79 1.14 3.91 1.59 85.57
County, Jiangxi Province
WA % 11 2™ Changshan  9.32~16.52 6.25~10.52  92.20~97.50
County, Zhejiang Province
TR A B 1.22~2.40 0.42~1.01 1.83~11.07 1.31~16.29 57.13~132.44
Xin County, Henan Province
i e X 17.37 1.52 0.36 5.43 11.23 57.20 5.00
Subtropical camellia region
o ] g (e 11.20 1.06 0.65 16.6 24.7 11.90 61.00 5.20

Average value of soil in China

FH 4 AT 50, VAT S RE LA B K. NIKL PiK
SNHA TR SATTE L E RIS RE, B 5 A K
EEDEBNEE S T H AW D, #5 1. 20 4 B NIKL

P:K BEBARE & THR . Wt C 3H1E
422.09 g-kg ', K 414 4.92 g-kg ™!, WALTF rh E M Fr
BE" > Je HoAyh AR X s N 2{E 13.51 g'kg s

#Fz4 EFEMHE C. N, P, KRSRHAEITEH"
Table4 C,N, P, K contents and stoichiometric ratios in Camellia oleifera leaves

FEHb wi(gkg") .
Plot C N = P K €N
1 433.15+26.76a 15.52+0.88a 1.09+0.10a 4.60+0.52a 28.96+1.56a
2 416.60+20.15a 17.51£0.81a 1.15+0.05a 4.48+0.44a 22.72£1.17a
3 443.51+10.55a 12.66%1.19a 0.99+0.03a 5.16£0.42ab 40.05+5.66a
4 435.36+28.34a 13.11+1.32a 0.97+0.05a 3.86+0.51a 30.29+3.28a
5 420.86+13.12a 10.60+0.88a 0.82+0.07a 6.41+0.66b 37.04+4.34a
6 383.08+34.64a 11.65+0.33a 0.82+0.02a 5.03+0.41ab 33.75+4.71a
¥IMH Average 422.09+9.46 13.51£0.56 0.97+0.03 4.92+0.24 32.14+1.90
Frith . . . . .
Plot Cc:P C:K N:P N:K P:K
1 430.96+29.00a 92.59+10.95a 14.62+1.16a 3.50£0.31b 0.25+0.04b
2 348.27+9.87a 95.18+13.68a 15.26+0.63a 3.99+0.26b 0.27+0.02b
3 456.37+14.73a 89.47+12.30a 12.90+1.31a 2.46+0.19a 0.20+0.02ab
4 418.76+28.25a 110.29+26.95a 13.42+0.86a 3.61+0.54b 0.26+0.03b
5 472.22+55.13a 70.89+4.58a 12.95+0.40a 1.73+0.21a 0.13+0.02a
6 466.82+43.93a 78.54+4.99a 14.15+0.45a 2.38+0.22a 0.17+0.01a
¥I{E Average 432.23+15.49 89.49+5.77 13.88+0.36 2.95+0.19 0.2140.01

1)) 5 45 J5 89 R 7 /B F AR R A HUR £ 5+ 2. 3(P < 0.05, Duncan’s %)

1)Different lowercase letters in the same column indicate significant differences among plots (P < 0.05, Duncan’s test)
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P ¥J1H 0.97 g-kg ™', ¥WHan H EM FIED, CCNYY HEKX; NIP BME 13.88, & T Wil (i yh 25 Fil
8 32.14, B0 HAh 25 FhRE X ; C:P ¥MH 432.23, X, i H AWM MM X NIK 214 2.95, P:K 1
LGB! A AE X, R TR AS R {H 0.21, PIE X E WL LIRS AHEX (R 4. K 5),

x5 HttUmFMEXSHEMAFEECO N Py KEERLFITEL

Table 5 Average leaf C, N, P, K contents and stoichiometric ratios of other camellia oleifera planting regions and China

X 35 w/(g'kg")
C:N c:p N:P N:KP:K
Area C N P K
VLA KBEM  457.20~499.90 17.23~19.80 1.21~1.30 24.46~26.55 368.98~395.68 13.96~16.29
Yongxiu County,
Jiangxi Province
WL w1 BB 11.66 1.65 11.69 7.03 1.00 0.14
Changshan County,
Zhejiang Province
RI&-Tieeli PR 503.47 13.49 0.77 39.33 701.86 18.05
Subtropical camellia
region
[ {2 461.60 20.20 121 15.09

Average value of

leaves in China

2.2 GHFTI|IAIHRA Co Ny Py KBESKFET B A S AT RIS R TR AR

BEZ [ER) X R R ARISHHE REARE o
HRPEI W45 R, 2k 14 SOC 5 TN, JH 55 I R ST SR A A R R W,

TN5S5TP. TN 5 AP. TP 5 AP.TK 5 AK EHFE N.P 5+ TP. AP A F SR EEMXLR, H T

FZIEMERR (K6 METFANEP AFEFE KS5HECP. NP AEFEEEMHLRXR, LM

MEXRR, HEATERALEEMERRZR(ET): T HHHEESESICE G &I E A AL
#F6 EXLIEC. N, P. K SERUFITELLZ EMHEESH"

Table 6 Correlation analysis between C, N, P, K contents and stoichiometric ratios in Camellia oleifera plantation soil

13 Soil  SOC TN TP TK AK AP C:'N C:P C-K N:P N:K P:K
SOC 1
TN 0.771** 1

TP 0.248 0.564** 1

TK  —0.081 0.069 0.195 1

AK  —0.081 0.069 0.193 0.893** 1

AP 0.246 0.566**  0.839*%* 0.196 0.194 1

N -0.164 —0.632** —0.382* -0.326 —0.324 —0.389* 1

*P 0.001 -0.333  —0.778** —-0.110 -0.106  —0.774** 0.287 1

K 0.668*%* 0.498** 0237 —0.696** —0.697** 0.237 0.086 —0.101 1

- P 0.064 -0.119 -0.752** —-0.052 —0.050 —0.746** 0.010 0.928** —0.128 1

K 0.650%F  0.859%* 0.508** —0.405* —0.406*  0.510%* —0.463** —0.332 0.792%* —0.175 1
K 0352 0.561** 0.872** —0.278  —0.281 0.869** —0.200  —0.708** 0.599** —0.704** 0.714** 1
1) “*” 2 FE00SKFREEME, “**” X FI0.01KF B FAH0 % (Pearsoni®)

1) “*” indicates significant correlation at the 0.05 level, “**” indicates significant correlation at the 0.01 level (Pearson method)

o Z Z o a 0
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Table 7 Correlation analysis between C, N, P, K contents and stoichiometric ratios in Camellia oleifera leaves
M Fr Leaf C N P K C'N C:P C'K N:P N:K P:K
C 1
N 0.102 1
P 0.322 0.734** 1
K 0.141  —0.195 -0.272 1
C'N 0.350 —0.870**  —0.520* 0.134 1
C:P 0334 —0.684**  —0.773%* 0.127 0.732%* 1
C'K 0.329 0.163 0.163 —0.861**  —0.031 0.012 1
N:P —0.196 0.664**  —0.011 —0.037 —0.850**  —0.290 0.115 1
N:K 0.025 0.687** 0.585**  —0.774*¥*  —0.641**  —0.471*  0.772%%* 0.395* 1

P K 0.116 0.437* 0.669**  —0.828**  —0.374 —0.457 0.872*%*  —0.056  0.887** 1

1) “*” A FE005KFRFAK, “**” £ T/0.01K-F 2 %48 % (Pearsonik)

1) “*” indicates significant correlation at the 0.05 level, “**” indicates significant correlation at the 0.01 level (Pearson method)
A HICER AR R R IE (K 8)o # Hp 4 5.08, Hp:x N 3.26(K 1), HARTTR 5%

WERAS TS RRW, WA A P 58 TP, HEIAR & NRESEHE.
A PiK 5L P BA NARSHRE, WARSTR

# 8 MEMEFLEC. N, P, K ZERUFETELZ ENEX SR

Table 8 Correlation analysis of C, N, P, K contents and stoichiometric ratios between Camellia oleifera plantation soil and
leaves
iy + 1 Soil
Leaf SOC TN TP TK AK AP C'N C:P C:K NP N:K P:K
C -0.262 —0.073 0326 -0.123 -0.124 0331  -0.134 -0.333 0.085 —0.336 0.087  0.347
N —0.280 —0.027 0.497*%*  0.17 0.166 0.488** —0.036 —0.607** -0.161 —-0.647** —-0.021 0.416*
P —0.247 —0.049 0.495*%*  0.108 0.106 0.487*%*% —0.054 —0.587** —0.075 —0.650%* 0.023 0.401*
K —0.168 —0.151 —0.266 0.036 0.032 -0.260 —0.031 0.385%  —0.267 0.411*  —-0.202 —0.276
C'N 0.069 -0.016 -0.328 -0.193 -0.190 -0.319 —0.138 0.380 0.078 0.432 0.033 —0.241
cC:P 0.045 0.027 -0.261 -0.147 -0.143 -0.255 —0.166 0.290 —0.013 0.409 0.032 -0.174
C K -0.041 -0.066 0.186  —0.133 —0.133 0.183 0.173 -0.373 0273 0452 0.077  0.252
NP -0.101 0.043 0.199 0.113 0.110 0.194  -0.002 -0.253 —0.127 —0.240 —0.003 0.193
N K -0.071 0.046 0.457*  0.024 0.025 0.450*  0.049 —0.622** 0.128 —0.683** 0.120  0.436*
P K 0.001 0.056 0.412* -0.032 -0.030 0.406*  0.028 —0.561%** 0213  —0.627** 0.153 0.395%

1) “*” RRE00SKFZFMMK, “**” F7E0.01KF 2 F 48X (Pearsonik)

1) “*” indicates significant correlation at the 0.05 level, “**” indicates significant correlation at the 0.01 level (Pearson method)
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Fig.1 Stoichiometric homeostasis characteristics of Camellia oleifera leaves
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