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Abstract ; The native species Bruguiera gymnorrhiza in the Futian Mangrove of Shenzhen Bay, was selected to study the
spatial distribution of root biomass. The hierarchical sampling method is adopted. The results showed that root biomass of
the B. gymnorrhiza was about 61.23 t - hm™; among which, living root biomass accounted for 86.42% , dead root bio-
mass accounted for 13.58%. For the living root biomass, the thick root (>10 mm in diameter) had the highest proportion
(84.57%) , followed by fine root (25 mm, 5.84%) , very fine root (<2 mm, 4.94%) , and the medium root (5-10
mm, 4.66% ). From the tree base to the edge of the canopy, the horizontal distribution of root biomass presented decrea-
sing trend, and the decrement was slowing down, with the root biomass of 77.54 t + hm™(the base) , 22.88 t + hm”( the

middle) and 16.15 t - hm”(the edge) , respectively. In the tree base, > 10 mm in diameter of living root biomass was
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more than 4 times higher than living root biomass in the middle and the edge. The proportions of < 2 mm living root bio-
mass to the living root biomass increased from the tree base to the canopy edge. Vertical distribution of root biomass was
mainly in the lower layer (20-60 ¢cm) , with root biomass accounted for 80.89% (the base) , 73.41% (the middle) and
71.76% (the edge) for the total root biomass, respectively. The spatial distribution of total root biomass was mainly in-
fluenced by the horizontal distance from the tree base (P<0.01), with no significant impact from sediment depth (P >
0.05). In sediments, the value of water content, bulk density, pH and electrical conductivity was (30.66+0.88) % -
(35.86+7.59) %, (1.23+0.07)-(1.40£0.00) g - ecm™, (5.75£1.49)-(7.01+0.50) S - m™ and (0.22+0.02)-(0.37+
0.12) S+ m", respectively. There was no significant relationships between root biomass and sediment properties, such
as pH, water content and electrical conductivity (P>0.05). While, significant negative correlations were detected be-
tween bulk density and different levels of root biomass, including total root, total live root, total dead root, >10 mm live
root and =10 mm dead root. It showed that bulk density was one of mean environmental factors influencing the root bio-
mass and its spatial distribution. Biomass is an important basis to evaluate the capacity of carbon sink, this research can

provide a basic reference for the further study of underground carbon distribution, reserves and turnover rate in the Fu-

36 %

tian Mangrove.
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Fig. 1 Sketch map of sampling sites in the mangrove wetland of the Shenzhen Bay
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Fig. 2 Spatial distribution of live, dead and total root biomass for Bruguiera gymnorrhiza

THE,

A, B, C.

Living root biomass, dead root

biomass and total root biomass, respectively. Different lowercase letters indicate significant differences among root biomass under different distances from

the tree base in the same layer at 0.05 level. Different capital letters indicate significant differences among root biomass under different depths at 0.05

level. The same below.
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Fig. 3 Spatial distribution of root biomass with different diameters for Bruguiera gymnorrhiza A, B, C. Basal living root biomass,

middle living root biomass and edge living root biomass, respectively; D, E, F . Basal dead root biomass, middle dead root biomass and edge dead root

biomass, respectively.
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Fig. 4 Spatial distributions of water content, bulk density, pH and electrical conductivity in sediment of Bruguiera gymnorrhiza

mm,5.84% ) >H AR (<2 mm,4.94%) >HHR (5~ 10
mm,4.66% ) . #5458 G AR A ) 1 K OF- AR Ak B
RS RS2 (81 3:A,B,C) . Hirh AR EAR
>10 mm (G AR A ) B 7 TP A0 R0 S 05 AR A ) B 1Y
55D L B KRR BN, <2 mm AR R AEY R
AHNE BE 25 Ah 136 AR A= P 1 1 EL A% 5 2 v, a3 R
5.78% ,19.45% %1 20.98% , TEHEFPIEIEH,>10 mm
FIM R A (56.52 t - hm?) B E TH TR
HRZ (P<0.05) , HLFEE REE RN, e T & )G %
Ry (K 3:A) , FEHHFRIRIET ,40~60 cm +)7
HEAA>10 mm IGRA Y & B E & T HEREGHR
W (P<0.05) (K 3:B),

TEVEAR T H 2 <10 mm JEAR 2 ¥ & 5 AE MR A=
YR L 43 50 R 61.59% (FE#B) L 43.66% ('
W) 83.12% (%) ;=10 mm FEHLAE My & B 5 1L
1535900 38.41% (F:HB) .56.34% (HH) . 16.88%
(B%), FEFIBFBNLE 40~60 mm L2 9, HiE
<10 mm FEARAE Wi W2 T A% =10 mm AYBEAR
(P<0.05) (&1 3:D #13:F), 7E40~60 mm [Pl
JRJeH, HAR =10 mm FEAR A= 9 0 3 v T BB A
H%%(P<0.05) (8 3:E),

2.3 KiBEUBTEREMREZ B HHZMN

JEIEE KR K pH M SR A2 1b 55 R

(30.66 + 0.88)% ~ (35.86 = 7.59)% ., (1.23
0.07) ~(1.40 + 0.00) g - cm™.5.75 + 1.49~7.01
0.50 F1(0.22 + 0.02) ~0.37 = 0.12 S - m"' (K 4)
FHAF 0~20 em +)ZAYEPR A E B EHMK T 20~40 cm
+J2(P<0.05) , 3% 40~ 60 ecm + 20 pH BEH
F0~20 cm F120~40 ecm +J2 (P<0.05) , HHB 0~
20 em T2H SR EEILT 20~40 F140~60 cm +
JZ(P<0.05), #1%20~40 cm + /21 pH B EFMKT
40~60 cm 1JZ(P<0.05) ,

MR AT LUE 1, SR A ) 32 KPR 5
M i % (P<0.01), {EMRAYEZKFIERE (P<
0.05) FIRRE (P<0.01) IS, B4 2~5 mm (P<
0.01) MIEA2>10 mm (P<0.01) i35 H 4= 45 32 7K
SRS AR S T EAR <2 mm TR RRAE Y%
TREE 2 #K (P<0.05)

TR 2 T LIE V& /K & pH FIH 380
W AE Wi A — WS {H 4 R0k 3] 1 2 7K1
(P>0.5), RIEAES SRR EYERARE )
WRRAY RS W E fAE(P<0.05) . TEARIREYH
PR AE 5 EHA>10 mm G M EZ =10 mm
FEARA Wi 5 3 SR O (P<0.05) o ARBIAR R XT
JEC YR 25 T AR ) M 1 BH S5 JIC I8 25 B 2 5 i) AR AR

RS ) FEIRE RN 52—,

H+ +



384 OO0 W

36 %

x1 KEREFKFEEBRNABIRE

EYMEZMANEEZFTEST
Table 1 Two-way ANOVA of effects of sediment depth,
Horizontal distance and their interactions on root

biomass of Bruguiera gymnorrhiza

IKVEE S NI TR BE
AR SRR Horizontal Sediment
. . . HxS
Source of variance distance depth
(H) (S)
SRR 26.647 # 3.004 1.574
Total root biomass
SIEARE Y
Total living 45.288 * * 3.714 * 2.459
root biomass
<2 mm (LR) 2.537 4.418 * 0.833
2~5 mm (LR) 28.542 * * 3.301 0.726
>10 mm (LR) 50.154 * * 3.261 2.639

TR AR R FE 22000 F(E; LR, TG+ P<0.05, # 3+ P<0.01,
Note: Data were F values; LR. Living root; * P<0.05, #** P<0.01.

®2 REEAMERSARRREEMENEXESN
Table 2 Correlation analysis between sediment
physicochemical properties and root biomass

of Bruguiera gymnorrhiza

Lo~ =1 237 3%
A Water Bulk Electrical
Sediment pH densi ductivi
feature content enslty3 con u(‘ttl\lllly
(%) (geem™) (S-m")
SARA YR 0.155 0.152 -0.477 = 0.184
Total root
biomass
WY 0.197 0.121 -0.424 * 0.141
Total living
root biomass
FEAR A=Yy -0.158 0.223 -0.462 * 0.294
Total dead
root biomass
<2 mm (LR) 0 -0.165 -0.156 0.04
2~5mm (LR) 0.112 -0.004 -0.301 0.019
5~10 mm (LR) -0.031 0.148 -0.316 0.179
>10 mm (LR) 0.219 0.133 —-0.429 = 0.143
<10 mm (DR) 0.113 0.306 -0.375 0.301
=10 mm (DR) -0.275 0.133 -0.417 = 0.232

7E: LR. J5#; DR. LR ; = P<0.05,
Note: LR. Living root; DR. Dead root; * P<0.05.
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