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Soil Fertility and C,N,P,K Ecological Stoichiometry of Mangroves
in Qinzhou Bay, Guangxi
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Abstract:In order to understand soil characteristics of mangroves,based on the data of 7 indexes,including
soil organic matter,available N,P,K,pH-value, total salt content and bulk density,the soil fertility and C,
N,P.K ecological stoichiometry of 9 mangrove types were analyzed in Qinzhou Bay,Guangxi. The results
showed that mangrove muddy soils were those with light bulk density and highly acidic,pH values ranged
from 3. 8 to 5. 6,whereas mud sandy and sandy soils were neutral,pH values were from 7. 2~7. 6. Salt lev-
els were high with an average of 16. 3 g/kg. The contents of organic matter, available N, P, K were rich,
with mean values of 31.6 g/kg,93.1 mg/kg,11. 6 mg/kg.and 545. 9 mg/kg,respectively. There were sig-
nificant differences among different mangrove types (P<C0. 05). The range of comprehensive fertility coef-
ficient (P;) of soil was 1.09~1. 99 (with the mean value of 1.434-0. 29),in which the soil of Avicennia
marina pure forest (type 4) was in the highest level,belonging to fertile rank (1. 8<CP;<(2. 7),while other
soil types were in the middle level (0. 9<<P,;<C1. 8). It indicated that soil fertility of mangroves in Qinzhou
Bay was effective and not barren, but available N was the limiting factor. Utilization of soil nutrients by dif-
ferent mangrove plants was different. The ratios of key soil nutrients for C/N,C/P,C/K,and N/P were 203. 1,

1 779.4,41.0,and 9. 1,respectively. There were significant differences among different mangrove types.
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Table 1 Basic characteristics of sample plots
§ - " At B SV H 44 .y S
0 B AL P Fh op: 4 PREL ‘ 4 v PR AR - 24 5
AR/ a Ji J(BF + 100 m—2) /m /cm /m
1 K AL (Aegiceras corniculatum) 16 Ay 155 2.1 3.7 1.1
2 HAAER — 2R 16 A 104 1.4 2.4 0.5
3 /Hﬂﬂ:ﬂ — G % ifF F (Sonneratia caseo- 16.13 TR 5946 ¢ 13) a1 59 17
laris)
4 [ H 4 (Avicennia marina) 27 e i 93 2.2 4.7 1.7
5 AR+ 16,27 e R 103(55 = 48) 1.5 4.2 2.5
. L e - . ~
6 *I;]Z»;b‘ﬁj+Hﬁ B2+ Fk Al ( Kandelia obvol 16.27.12 R 84(72: 9+ 3) 9.4 5.8 L6
ala
T OAEE 20 i 97 0.5 2.8 0.9
8 M AE# -+ 1 16,20 Yax Yoy 105(58 = 47) 0.6 2.2 0.9
9 FE R AEN PO 25,16,12 PRE  27(07:5:5) 1.7 5.6 2.2

SRR CURE A ST o AN R VIR LR
x2 TEEMESRTE

Table 2 Classification standard of soil property
+ 1R X, X, X,
HHL/ (g kg™ 10 20 30
A N/(mg « kg™ 1) 60 120 180
A P/(mg+ kg™ D 5 10 20
A K/(mg » kg™ D) 50 100 200

2 HEREHRMN

2.1 Rk TEEAHER

TP AE 8 A AL AR AR 2 I B AEAE D 3 2
F(P<C0.05), THEAHBTEH 9. 4~55.5g -
kg ' EIMEN 31,6 g« kg L AR YE R K, L rp 28 A
4 AR A 6 M AR R+ o RO IR 2
MRA PR & ¥ 55.5 g« kg 'L HIF—3&
AU LT AREE VR L U B £ A AL & = & TP kv
Je T 4 AL C & 5 A P 5 09 728 1 B A — 3L
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T HEHA N &R 47.4~149. 6 mg « kg ',
FIME N 93,1 mg « kg ' H A A 4 B B A AR
(P T4 Fr i e 28 7 (I ek (W B +) &
HEL, B PAT6.5~17.7 mg « kg ', EHH

it 11.6 mg - kg ' H A 1 AR AR AR Sl Ak 288 2
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s PHIRE] 545.9 mg » kg 'L (H & A 2 JH] 2
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ZHCH 1.31~2.59, FH{H K 2. 0440, 56,45 F &
Bk 27.3% ., Horp@ial N e b 250E SRR, B
I %% B2 LA T B30 15 66. 7 % , 42 XoF 21 bk 380
AR S NGOISE 9

x®3 T EBAMR

Table 3 Soil physicochemical properties of mangroves (mean= Se)
“ i ope 2l v L 73
*E R AL ,/"(gﬁ'ylzﬁ‘) /(gH'*lI(Lg(ll) /(mf:&kg D] ,”(mlf?ﬁkgp L) /(mlf'i&k: L) M /(ili]igml) /(g?rci )
1 R 35.04+4.4d  20.3+2.65  130.9+9.7ef  6.54+0.7a  571.9+16.1c 5.6+0.4b  13.3+0.7c  0.98+0.01b
2 A — e 32.242.7cd  18.7+1.6cd  77.0%12.3abc  7.04+1.1a  262.7432.4a 3.840.2a  7.240.4b  1.15+0.0dcd
3 Hil 61— TC eI 35 33.1%F1.6cd  19.2740.9cd 58.6E5.0ab 8.840.8a 200.9416.0a 4.140.2a 4,840.3a  1.1440.02¢
1 pPEE 55.543.5¢  32.242.0e  149.6+3.4f  17.7+1.4c  1001.0459.4e 4.140.4a  38.940.90  0.9240.01a
5 MM+ 24.0+2.9bc  13.9%1.7bc  94.7412.0cd  14.741.1bc  651.2428.9c 5.640.2b  21.4+4.0e  1.0840.01c
6 ;E%+%T+D%%+ 55.542.5¢  32.24+1.de  118.145.5de  15.9+1.1bc  662.2440.7c 3.940.5a  25.04+1.6e  0.8840.03a
T 14.5+1.3ab  8.440.7ab  47.44+5.2a  13.64+1.1b  336.6423.2b 7.640.1c  8.740.3b  1.1840.03de
8 FAEW A 9.4%1. 3a 5.4740.7a 75.3411.8abc 12.840.1b  433.4413.4b 7.6+0.1c  11.4£0.4c  1.2240.01e
9 ;g%ﬂm{ﬂxﬁ 25.4%1.lcd  14.840.6cd  85.944.5bc  7.540.2a  792.8419.4d 7.240.1c  16.1£1.5d  1.1540.01b
AR TR LRGSR %R BEHE=0.05), TH.
x4 AWK ITEEHRY
Table 4 Soil fertility coefficients of mangroves
% P4 PR ER I

1 HLE N e P i K R

1 AR A6 3.00 2.18 1.31 3.00 1.44

2 HAAE A — Ze v 3.00 1.28 1.39 3.00 1.34

3 Hil A6 R — TC I R 3.00 0.98 1.76 3. 00 1.27

4 [ER=gr 3.00 2. 49 2.77 3. 00 1.99

5 HRFERE + B 4 2. 40 1.58 2.47 3.00 1.51

6 H A8 -+ [ B 4 -+ B O 3.00 1.97 2.59 3. 00 1.75

7 =g 1.45 0.79 2. 36 3.00 1.09

8 M AEA + 1 B e 0. 94 1.26 2.28 3.00 1.11

9 P R A A - Rk 2.54 1.43 1.51 3. 00 1.36

CIA AR R IR ZE G L ) RECEAE R R 1. 09~
1.99,FI{E M 1. 4340, 29, 2 R R %K 20. 3%, &
ISR 3N A 22 5 . R4 3B AE 1 73 b o
(RO AR A BRI OB P HR KN
1,99, Hi 3 THRIR (1. 8<<P,<<2. 7). HAth 2K FI 8
J& T — K BT & L Z0A AR A AT J7 — i fid A
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Table 5 Classification standard of soil fertility
£ il ik LA R EGE
1 RIEIR P;=2.7
I e % 1.8<P;<2.7
I — 0.9<P;<1.8
\} A P;<<0.9

2.3 AW tTEESTEEITELR
AR ZE B LT AR £ 3 19 AR Stk 22 i B e C/N,
C/P.C/K.N/P £R B & (P<C0.05) , R AKX,
il =

413 C/N K 86.7~335.7,F 203. 1+76. 0,45
ZRh 37. 4% ; 138 C/P Sk 426. 3~3119. 9,1y

1779.4+941. 8, Z2A R R K R 52. 9% ; 13 C/K N
12.5~100. 6, FH {8l 41. 0429, 0, A8 B R ¥ N

70.8%; 14 N/P K 3. 5~21. 1, F¥E R 9. 1+
5.1, 5 RHN 56. 300, Hop28H 3 fAEW — T
e 2R A AR R HER C/NLC/K ek, M2 A 1 Hi
AR Eidk C/PUN/P fe kK, 87 8 [ i 58+ i A A TR
LI PR +) C/NLC/P.C/K Jd /N, N/P AUHE K
TR T AR T . AT WK [F] 2SR Y £
PRV %o 3R 43 1) 43 B R AS [A] (36 6)
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Table 6 Soil ecological stoichiometry ratios of mangroves (mean= se)

gl THE V% 41K C/N C/P C/K N/P
1 Hil 26 7 157. 6=18. 44b 3119. 94240, 22¢ 35. 143, 48ab 21.1+2.72d
2 Hil 4E A — 2R B 259. 8421, 87c 2836. 5+210. 20¢ 73.7+5. 88¢ 11. 0£0. 24bc
3 il 16 4% — TG I g 5 335.7423.56d 2236.0+136. 55b 100. 612, 65d 6.7+0. 15abe
4 SpEs: 215.2412. 19bc 1832. 4+135. 38b 32. 644, 08ab 8.540. 49abe
5 A B W AR 147.848.99ab 941.8+87. 85a 21.2+1.73a 6.4+0. 45abc
6 P15 398 -+ A A6 B -+ B 273.9418.57cd 2037.0+65.91b 48.9+3.18b 7.5%+0. 56abe
7 5 45 179. 42413, 66b 622. 6442, 48a 25. 543, 70ab 3.5+0.12a
8 1B 498+ i A6 86.7+14. 63a 426,357, 75a 12.5+1. 60a 5.9740.92ab
9 [ B 39+ A A6 B+ RO 172.144. 82b 1961. 9494, 37b 18.6+0. 82a 11.4+0. 46¢

3 Hik gtk

8 pH (X 438 3% 45 (10 A R0 RV B0 R
R MAR K, LD AR 9 TR /R AR
AR A B ORI N B e SO L I LB Ak
WHTE S BRTIR N, 1 DARS R 7% 45 4 2 23 1
OB =7 e SN T 73 /A w SR < e w=
TR S B, 4 pH X R TR L T
B TS ) LA AR -8 pH H R 3. 8~7. 6, H g it
5 AP AR R R T VD R VD IR R A e Pk JE
TEMRYER R . VW PR -8 pH RNk,
ARE S HARAE N R AT R AMTLR
AR 78 I 98 L 43 A O . 20 B MRS 6 A ok it b A
Y. Rere AR R B AR W BUER A T O T e R
Oy — R 0.50%~2.00% , B ik3. 573 %1%,
ARG 9 NI LR LIS R L Y
H16.3 g kg !,

MR ITCRE PN 2R AR A L .
AL N PO K& i w28 2 )
FHEREES. X5 AW HRE -8, a
PR -8 7= A AR B IEAE 8 R R R R
F 38 4 58, Ry B HLSR RS FR 0 R B R
FAEAl . IR TRRR M AESE B R R R R,
REA 250 I 2 A LR [ A OB e 36 m +
BENPUK S0 a2 M TR 28 B A 21 A AR VR
HOR VR N U TR A - R 4 5 6) A ML L sk N,
MR PO K & i TV i v e i 4 (R
7.8.9), HRIZRLTMAE M Ve It + b A KA i A
WFoE 2B AW 5 + 18 37 4 Z IR0 AF 76 AH B4 1 1 6
AP mAYE XN L EANEMN SRS =
B LI AR R LR AR T REL(P) R L 4T
WK HERE 7 — B B IR K AR FTRS  H AR AR Y
109 ~1. 99, FEARNE I3 4R B0 AL T — M Bl b AR 53
Jbat 13 FAR A 1 IE J1 R B WRh 0. 87 ~1. 851,
A R IR R A K SR LK

JGE REfE SR A B K Ab & W AR R A S5 2 A
wah. R K A SO e aE . K & &
MR EE AR D SRR B 5~ 7 Y R IERF A AT
PR AR 0 R B RE R 28R ORI 4 T ik E D 4
SRINRER . POCR R MR i E A ROCR
ZUR AR S P i A S [ T il AR bR 0 Pk
Z RN BL . AT BE S L0 AR 00 iR A B R BE A ) Il A
A AR PEAT G . AL N & i IG5 i) 21 4%
MAEEAE B EZ R R BN & 8 B 1 O
Fra—BMAESRG L8 N Fm = g,
X AAES NOCRMAREA K, 1N FZORET £
A LU AR R AT IR DT A ) T 4

8 AL E T i R BE S e - SR S R BN
it o AR LR AR e A AL S LA A [R]
HM 2 ] 22 5 B 3 (P<C0. 05) , 3 B 20 MR R 7% 2
BYAS TR % 4 38 % 43 09 23 TE A A W) C/NLC/PLC/
K. N/PEH{H K 203.1,1779. 4,41, 0.9. 1, & Fbf
ARG R Ho /N P T 4
HER - B (H (10~ 12)57, 24 £ e ob T AL R RS
B C/N 2 SER N A 8 442 AR 4 b A e T 21
AR B R BB D RE . TR 2K B B £ AR BRAE v
Tt 0 A s i i L T el vb e o L R
JIE 77 9 A8 A ML R AR — B, 3 ] iR 5 T o A A Z0 A
MRARAE A G X 37 70 B R F T R A % A B
FEAR W] LU bR A A BIL R 258 IR U R MR S
THE LU RN 5 B FIObR A3 f 2 4 e v AR DG

BN LD ARAE DR L V0 8 A v B S vh 2 e
AR A [R] 28 B 14 21 AR A P L A N
AP R K SE R0 B8 AR TR L9 S S YA Z1 4 bR
THEA PR 4 AR 18 e 1 S BB R L T
M 21 A% AR A T Y T 2 TR 3R AL N A [R] 26 Y
P8 £ R AR 5 T - 3 57 0 9 20 T R UL A T AR
BT E BN T A £ AR R O R R IS B
A R HENE ) A AR T B R A ST 2D A ) 2R
T TR v ZH IS PR RS 5 A D SR S . G T AL
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