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Study on Soil-Stem-Leaf Nutrients and Stoichiometry Ratio of Lumnitzera Species at Different Areas
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Abstract
Mangrove Reserve and Lingshui Xincun Port as research objects, to understand different areas soil properties and effects of two Lumniizera spe-

Taking the soil nutrients, stem and leaf nutrients and stoichiometry ratio of Lumnitzera littore and L. racemosa in Sanya Tielugang

cies. The results showed that the soil pH of Sanya and Lingshui areas were between 6.49 and 8.67, respectively, and the total N and total
P contents were lower. However, the N content of former was higher than that of the latter, and the P content was lower than that the latter. A-
vailable K content was rich in K type in Sanya ( >155 mg/kg) , available K content in Lingshui reached K-minimum (125-155 mg/kg). The
N and P contents in the stem of L. littore and L. racemosa were lower than Ca content. It indicated that the stem could absorb Ca content. The
leaf Ca contents of L. littore and L. racemosa were highest in Sanya, which were 46.07,14.98 g/kg, respectively. The leaf Ca content of L. lit-
tore was higher and the N content of L. racemosa was higher in Lingshui. The N/P ratios of different species were lower than 14, which indica-
ted that two species were restricted by N. The results of PCA analysis showed that there were also significant correlations between soil—stem—
leaf N, P, K and other contents of L. littore and L. racemosa. The same tree species had different responses to soil, stem, and leaf factors and
stoichiometric ratios in different regions, indicating that soil factors had different absorptive capacities for plant nutrients in different regions.
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Table 1 Source of materials
Ak SRAEH S SRR A A 45 S
M PR REolufe SR

Speci Collecting ~ Average tree Average Average crown
Species location height // m DBH //cm m
A =\ 5.20+0.46 34.80+2.48 6.30+0.55
L.littore (5 2.59+0.34 4.68+0.57 3.57+0.79
i 24 =N 5.40+0.68 23.90+1.79 5.52+0.87
L.racemosa Bk 4.86+0.76 17.46+1.54 4.67+0.49

1.3 WEFE A pH PSS B E s A BB iR
SMATERRIREN A - B E s 4 N T IR - 28080 S 75
I 5 34 N AR 9 HBORR 0 o 5 4 P S 40T A 42 i — 5
BP0 E s AL P BRSNS ISR BT L (27 &
K SRR Rl — K7 i 5 WA 43 DI 016 BE VR I 5 5 AL K
FH C R LI — KN T WML 53 D606 BE 1 5 Ak 75 R
JHHL R . HAAIN e 712 WSk 14, B A7 03
At 3 A PAT OB AR Rl i B A E 2523
FEPRE A N B RR — WU A I 28 — 2 1R T 7 1 5
42 P BRR — UK A - PR L (R E s 4 K B IR -
XUEE KT 2~ JIA ST A L BE I E 5 Ca Mg Zn Cu
Fe Pb(4xtt) 1T AL S 5 I e oL Bkl . H.
MRIE I 2 DU SCHR [ 141, BT A FLAE S A 3 A 47, IO
PIENE R AL i e e 25 2
14 BURSH AP A NP K Ca Mg & f R BUR &
i ,N/P Ca/Mg Ca/K  K/Mg 2% H i i ., % ] Microsoft

Excel 2010,SPSS 21.0( statistical product and service solutions)
I Canoco MM AT AT RAE AL B S G804
2 HBR5HH
21 AMMXEEEBAMRE  diR 2 i, Bk
pH A T =30, JR B 398 s Pl DX L 34k 35 2 7
1.00% L) o =MEERIPHELIRE bR 1 AR OR3P X R A LTS
O 29.86 g/ke, ZEREIK (4.66 g/kg) B 6.4 47, W] =Bk
b AL A RO R

N ZIBHY T i = REFR TR Z — T A Kt
b M A, SRR R E R St
B N SR 0.74 g/kg, Bk 1584 N 545 0.26 ¢/kg, J@
A S TR e A TR W R BN YUK R P
Mo DX b seAe N A AR, A A ik RIS A R0y
Yl " AHLE, = 0 LSRR N 55 14 44.27 me/kg, Bk
T IEBRAE N S 18.77 mg/ kg, ¥ g TP RYOKF-

FoME 1 PSRN, 4 P 508 0.13~1.53 g/kg,
S e PSR T AR K e P Oy
0.22 mg/kg; /K LA P &N 16.22 me/kg, 1] =+
HEATR P SR AR, 5 4 EK bR A i M b, =+
WA K T REE, B RKTE, mEKeE K &l
13.78 g/kg, BIUGUKF-o B K SR ke K LA &
FEbR RGOS R K AR b, =
DAY - 8 B 2 K 3% & 4 202. 86 mg/kg, A E K 7Y
(>155 mg/kg) , B /K3 IX - e AL K 550 144.13 mg/kg,
Mg K A1 (125~155 mg/kg) .
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Table 2 Comparison of soil physical and chemical properties in two regions

AHLIT 4N 4P 4K N AP AL K Aethit
i X H Organic Total Total Total Alkaline Available Available Total salt
Area p matter nitrogen phosphorus potassium nitrogen phosphorus potassium content
g/'kg g'kg g'kg g'kg mg/kg mg/kg mg/kg %o
=i Sanya 6.49 a 29.86 a 0.74 a 0.08 b 2548 a 44.27 a 1.32b 202.86 a 1.50 a
27K Lingshui 8.67 a 4.66 b 0.26 b 022 a 13.78 b 18.77 b 16.22 a 144.13 b 1.01 a

T [RIB/INE SRR R AN [ X 22 5k 5] 19 35 (P<0.05)

Note ; Different lowercase letters in the same column indicate significant differences in different regions( P < 0.05)

22 FNMRARENMHRTE MTESEE  KLE
IR, =W ABK LA 2SR TR & AR B/ NMEF 1
N Ca>K>N>Me>P, 8t & & 8 MK B/NEF 5 Fe>Pb>
Zn>Cu, i = AZE LK TCR & MK B/ NMETF R Ca>
K>N>Mg>P , Bk M4 R iR & it MR E/MIESF 2 K>Ca>
N>Mg>P, i ot & & BN K B/MEF R Fe>Pb>Zn>Cu
(#£3),

I 2 M8 R 3R], = W4T 2422588 Ca Zn 1 Pb 5t
2 TR K, 1 N Cu Fl Fe &8 35K TR K = A2
LI N P K Ca Fl Zn & 1t 10 35 0 TRk, Fe it R EHILT
Bk (A1 DX ] ) Mg Cu FiT Pb 5 22 A

R A A Zh B S R AR B, HAL o R & ]

S TR B 2R L e 4 AT ] —
RIFPFEAR R LI i RO R & AR —E 25 5. — R
IKEIZEM ¥ DL Ca & ik iR s , 4351 0 46.07 11,11 g/kg, H.
S HBIX Ca 52 0 R T K 5 T A X e e R A LA
Fe frifici, oK) Fe SR E ST =W, BRAKMKLNZ
MR N FIAE P RESTR S & T X, o R
Cu il Fe i B & & T =W,

S HIX AR ICR A4 Ca iy, N 14.98 g/kg,
4 K HHERZ MRt R U4 Fe &R (41.17 mg/kg) ,
Pb &K BRI XA R TR W L4 N & fe, R
934 g/kg, 4 Ca T WK Z; M EILER L Fe & B &
(135.39 mg/kg) ,Pb SRR Z(FE4),



110 GR A 2020 £

£3 AMBRIREMHEER TSR

Table 3 Comparison of the stem nutrient of L.littore and L.racemosa in two regions

oy ot X KIEETCE Macroelement // g/ kg IR TCE Trace element //mg/kg

Tree

species Area N P K Ca Mg Cu Zn Fe Pb
LA = 4.01£041b 0.69+0.22 a 11.16£2.04 a 2549+2.77 a 1.06£0.03 a 4.08+044 b 13.92+247 a 44.63+350b  17.26+2.28 a
L.littore Bk 8.85+0.94a 0.89+0.10a 11.15+1.30a 11.29+1.02b 232+0.09a 6.64+0.32 a 854+1.77b 186.75+61.23 a 1591+1.72 b
iz =W 479£0.16 a 1272006 a  9.43+154 a 13.13£1.05a 1.79+0.23 a  3.37£0.59 a 749+£0.87 a 38.29+7.11b  10.96+0.47 a

L.racemosa Bk 314x007b 027+003b  7.84x047b 680£027h 1.79+008a 3.22+021a  656x052b 5559+892a  1041x027 a
3« B/ NG SRR R 2R ] — WA AR R B X Y 22 57 14 21 i 25 (P<0.05)

Note ; Different lowercase letters in the same column indicate that the difference of the same tree species in different regions is significant( P < 0.05)
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Table 4 Comparison of the leaf nutrient of L.littore and L.racemosa in two regions

P X FKAEICZE Macroelement // g/ kg IR ICZ Trace element //mg/ kg

Tree

species Area N P K Ca Mg Cu Zn Fe Pb

AR = =W 657056 b  0.70+0.04 a  9.99+2.35 a 46.07+7.41 a 3.09+0.16 a  2.85+036b  7.96+0.72a  39.20+5.58 b 13.95+1.20 a
L.littore BEk  9.55£1.09 a 0.86+0.06 a 824+1.34a 11.112094b 3.76+049 a  4.64+0.31 a 6.07£0.92 a 135.50+1643 a  10.07+0.47 b
Wiz =\ 651£039b 0.74£0.05a 820+0.08a 1498+1.18a 4.94+020a 2.60+0.14 a 6.06£043 b  41.17£1.09 b 10.90+0.30 b

L.racemosa Bk 9.3420.18 a  0.63x0.05a 7.37+0.81 a 8.18:+048 b 4.51£0.10 a  245+0.06 a  835x045a 13539+1552a 16.11x0.94 a
1 : [R5 /ING F-BEAR R R R [R]— R R ZEAS [ b X1 22 5738 31 . 3 (P<0.05)
Note; Different lowercase letters in the same column indicate that the difference of the same tree species in different regions is significant( P < 0.05)
23 BANMROIHMFMBTE HUZTRITERRE WX BEEGTEW(6.57), RS Al i 2251 oK HIE
WA E Rl WFTEA R IX TRt 2s s IRTasid, =W Ca/K K/Mg Fl Ca/Mg & T
BOR, =20 M2 2588 Ca/Mg (23.77) \K/Mg (110.35) #i Bk, (5 N/P L FRBK.
Ca/K(1.01) ¥ 25 THK  [E R KL= 250 N/P (9. 88)
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Table S Comparison of stem stoichiometry of L.littore and L.racemosa in two regions

?Ijj species i\{%g NP Ca/Mg Ca/K K/Mg

AN =i 6.57=1.77 b 23.77%0.16 a 234x1.52 a 10.35£1.52 a
L.littore (73N 9.88+0.66 a 4.92+0.03 b 1.01+0.78 b 4.87£0.78 b
Hizs =T 3.76+0.34 b 7.39+0.11 a 1.42+0.21 a 5.20+£0.21 a
L.racemosa Bk 11.4620.11 a 3.80+£0.03 b 0.87+0.05 a 4.36+0.05 b

T : [FIF/INE SRR R R [R] — R R AN [ 4 X 14 22 5735 51 8 3% ( P<0.05)
Note ; Different lowercase letters in the same column indicate that the difference of the same tree species in different regions is significant( P < 0.05)
ML R E (3R 6) LMt N/P 72 1.15~4.82,K/Mg Oy 1.64~3.19, J7 2204 R & W], =0
8.77~13.79, #4/NT 14, UK 2 AN E2 2 N IRE. = 20802 MR i Ca/Mg, Ca/K Fil K/ Mg 24988 255 T K
WL Ca/Mg Oy 14.78, ZBE K AL 5 472 A Ca/K
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Table 6 Comparison of leaf stoichiometry of L.littore and L.racemosa in two regions

ffjspecies %ﬁ N/P Ca/Mg Ca/K K/Mg

AR =i 9.25+1.86 b 14.78+0.47 a 4.82+0.65 a 3.192+0.65 a
L.littore Bk 11.08+0.15 a 2.98+0.24 b 1.41+0.41 b 2.25:0.41 b
Hiz= =i 8.77+0.19 b 3.02+0.15 a 1.82+0.08 a 1.6620.08 a
L.racemosa b7k 13.79+£0.07 a 1.82+0.20 b 1.15£0.21 b 1.64+£0.21 a

T« [AIF/INE TR R R R — A P A [ X922 57 81 2.3 (P<0.05)

Note ; Different lowercase letters in the same column indicate that the difference of the same tree species in different regions is significant( P < 0.05)
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Fig.1 PCA analysis of soil-stem-leaf of L.littore (A) and L.racemosa (B) in two regions
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Table 7 Recommended resistant tree species for different site environments
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