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Sy PHA;\I HI’J){ VA CUNG CAPDUONG CHAT
CUA LA PUOC (RHIZOPHORA APICULATA)

Bui Thi Nga !, R. Roijackers?va dP.T. Tam'
ABSTRACT

Mangrove litter represents a major source of nutrients and organic matter to coastal aquatic
systems. However, the dynamics of release of these substances from decomposing leaves has
been studied little at all. Here we analyzed the release of organic matter, nitrogen, and
phosphorus from decomposing Rhizophora apiculata leaves in the field and under laboratory
conditions. Both in the field and the laboratory the decomposition rate reached a maximum after
30 days of incubation. The decomposition rate and the release of organic matter were higher at
low salinity (5 ppt) than in freshwater (0 ppt) or at high salinities (15, 25 and 35 ppt).

There was no significant difference between the dry and wet season with respect to the release of
organic matter, phosphorus or nitrogen in the field, although phosphorus and nitrogen releases
tended to be higher in the wet season. The decomposition rate was always high when the leaves
were completely submersed in the ditches of the mangrove-shrimp systems than when placed on
land between the periodically flooded mangrove roots. Nitrogen and phosphorus concentrations
in the decomposing mangrove leaves reached a maximum after six months, suggesting an
increase in food quality over the first half year.
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1 GIOI THIEU

Rumng ngdp mén la h¢ sinh thai rat nang dong, tAm quan trong cua h¢ sinh thai nay la cung
cap nang lwong va vét chat cho hé thong bién va ven bién tir sy phan huy cua vat rung
(Mackey & Smail, 1996). Sy phan huy vat rung rung ngdp man, chu yé€u la 14 rung, da
dong gop luong 16n dudng chét cho thiy vic va nén day lan can (Benner et al., 1986;

Tam et al., 1990). Qua trinh phan hay cung cp phan 16n chit hitu co du trix hu'u dung
cho chudi thyc phdm ven bién (Benner & Hodson 1985; Tam et al., 1990), va chi c6 mot
ti 16 nho 1a phan huy duogc sir dung boi dong vat séng trén nén rimg (Lee et al., 1990). Sy
phan hity gdm c6 3 qua trinh chinh: dAu tién 13 sy v& vun ctia méanh 1a (do céc nhén tb vo
sinh nhu nhiét d9, luong mua...), sy tham loc (do sy pha vo cAu tric hoa hoc), va su phan
hiy do hoat dong cua vi sinh vat (Stewart & Davies 1989; Robertson et al., 1992). Su
phan huy ciing véi sy phong thich dudng chét tir 14 rung 1a chic ning chu yéu cia rimg
ngdp méan (Holmer & Olsen, 2002). Qua qua trinh phan huy nay, cac dudng chat nhu
dam va 1an dugc dua dén hé sinh thai bién va ven b1en Tuy nhién, thoi gian phong thich
nang luong va vét chat phan huy phu thudc vao téc do phan hily ciia vat rung, ma toc do
phan huy lai phu thudc vao do ngdp cua triéu, ham lugng oxy, nhiét do, loai cdy ngip
man va h¢ dong vat ti€u thu vat rung trong rung (Benner & Hodson, 1985; Twilley et al.,
1986; Steinke & Ward, 1987; Robertson, 1988; Chale 1993; Mackey & Smail, 1996).
Mit khac d6 min ciing dong vai tro quan trong c6 anh hudng dén tdc do phan hity ctia vat
rung (Steinke & Charles, 1986; Nga & Roijackers, 2002).

Nhiéu nghién clru vé su phan huy cua vat rung da dugc tién hanh & vung can nhiét dg&i
(Lu & Lin 1990; Twilley et al., 1997; Tam et al., 1990, 1998). Nhitng nghién ctru gan
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day cho thiy ring mic dd phén huy cua la c6 khac nhau gitra cac loai (Mfilinge & cong
su, 2002). Tuy nhién, sb liéu vé su phong thich dudng chét va su cung cap chat hiru co tir
14 phan huy thi chua duogc dé cap nhidu. Vi vay, nghién ctru ndy nhim muc dich khao sat
cac yéu t anh hudng dén su phan huy ciing nhu su phong thich dinh dudng tir 14 dude.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 B tri thi nghiém va phwong phap thu miu

Nghién ctru sy phén hiy 14 dudc (Rhizophora apiculata) trong phong thi nghiém: la dude
gia (mau vang) duoc thu tir ciy rimg 7 nam tudi. La ndy dugc dem vé phong thi nghiém
trong vong 12 gid. Can khoang 30 gam 14 dudc ngam trong chau sir 10 lit. Nudc ding dé
ngam 14 dudc duoc 1ay tir rimg ngap man két hop nudi tdm quang canh, nudc nay duoc
pha lodng dé dat duoc cac d6 man khac nhau 1a 0%o, 5%o, 15%o, 25%o va 35%o. Thi
nghiém duoc bd tri hoan toan ngau nhién trong diéu kién co suc khi (cung cip oxy) va
khong c6 suc khi. MOdi nghiém thirc 13p lai bon 1an. Mau 1a phan huy duoc thu & cac
thoi diém 0, 30, 90, 180, 270 va 360 ngay. Nhiét do va do min dugc ghi nhan hing
ngay. Céc chiu thi nghiém duoc cung cap thém nudc mdi ngay dé dam bao d6 min cua
nudc trong mdi nghiém thirc.

Nghién ctru sy phan huiy 14 dude ¢ ngoai ddng dugc thyc hién trong sudt mua kho va mua
mua (2001-2002) tai Lam truong Klen Vang, huyén Ngoc Hién, tinh Ca Mau, Viét Nam.
Tinh Ca Mau (ban ddo Ca Mau) nam ¢ vi tri TAy Nam ctua Pong Bang Song Ctru Long va
¢ bd bién dai. Khi hau ¢ ddy co 2 mua rd rét: mia mua (tir thang 5 dén thang 11) véi
lugng mua nhiéu va nhiét d6 kha cao (27,60C); va mua kho (tir thang 12 dén thang 4)
mua rét it va nhiét do thap hon (27,10C). _Rimg ngdp méan 6 ban dao Ca Mau la két qua
clia sy tai sinh ty nhién va rimg duoc trong vai loai uu thé 1a loai dude (Rhizophora
apiculata). Phan Ién dién tich rimg dugc st dung dé nudi t6m két hop. Nghién ciru duoc
thuc hién ¢ khu rirng c6 dién tich khoang 10,7ha trong d6 khoang 1,9ha 1a muong dao.
Cac muong c6 d6 sau khac nhau (tir 1,2- 1,5 m); d6 rong trung binh khoang 12 mét. Cac
muong dao bao quanh cac 16 rung dudc. Nguén nuée trong hé théng tom ring duge trao
d6i 2 1an/ thang, thong thudng vao ngay 13- 17 va ngay 27- 3 am lich.

Thu 14 dude gia & rimg 7 nam tudi, cAn 50 gam 14 cho vao mot thi vai mong (20cm x
27c¢m) ¢6 miac ludi 1a 0,015mm.  Nhiing tai nay dugc dat trong r6 béng nhya, 6 nhya
duoc bao k¥ bang ludi nhwa voi kich thuée mac ludi 0,4mm.  Cac 10 nay duoc dat & gan
day muong va gan 1é dudc trong hé thong tom - rimg két hop. Mau I4 phan huy dugce thu
& thoi diém 0, 30, 60, 90 va 150 ngay sau khi ngdm. Thi nghiém duoc tién hanh véi 3
lan lap lai.

2.2 Phan tich mau

Céc manh 14 phan huy trong chau (phong thi nghiém) va trong tai vai (ngoai tu nhién)
duoc thu can than, cac 14 nay duogc rua k¥ va nhe dé 1am sach nhirng vat chat bam trén bé
mat 1a. L4 sau khi rira sach, duoc chia 1am hai phan bang nhau; mét phan dugc sdy o
600C cho dén khi trong luong khong doi (trong vong 4 -5 ngay), sau d6 dem nghlen min
dé phan tich tong dam, tong lan, natri, kali, canxi va magie theo phuong phap chuén hién
hanh; phan con lai duoc sdy ¢ nhiét 46 1050C lién tuc trong 24 gio' dé xac dinh luong
chét kho, ham lugng chét hiru co 1a su chéch 1éch trong luong trude va sau khi nung mau
o nhi¢t do 5500C lién tuc trong 3 gio.
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2.3 M6 hinh phén hiy va cach tinh sy phéng thich dinh dudng

Ham sb mii Wi = Wo x e & (Olson, 1963) duoc sir dung dé xac dinh téc d6 phan huy.
Trong do: W 1a Iugng chat kho cua 14 phan huy ¢ ngay thu t.

Wo 1 lugng chit kho ¢ thoi diém ban dau.
k 1a toc do phan huy (ngay -1)
t la thoi gian ngdm u (ngay)
Luong dudng chat phong thich (mg.g-1.ngay -1) tir 14 phan huy dugc tinh toan dya vao
cong thirc: NUTRIENTt(released) = (DWo*NUTRIENTO0)-(DW*NUTRIENT?)
Trong do: DW, 1a trong luong khé ciia mau & thoi diém ban dau
DW: 14 trong luong kho con lai ¢ ngay thu t
NUTRIENT, 1a ham luong dudng chit ban dau.
NUTRIENT; 12 ham lugng dudng chat & ngay thir t.
t 1a thoi gian ngdm U (ngay)
2.4 Phwong phap thong ké
S liéu duoc xir 1y va thong ké bang chuong trinh SPSS 10.0; ANOVA dugce sir dung dé

so sanh sy khéc bi¢t gilta cac nghiém thuc. Trudc khi kiém dinh ANOVA, céc sb liéu da
duoc kiém tra phan bo chuan bang kiém dinh Tukey.

3 KET QUA

Dong thai phan huy cua 1a dude trong phong thi nghiém va ngoai ddng o6 cung khuynh
huéng, ma & d6 toc do phan huy cao nhit vao thoi diém 30 ngay ngam 1, su phan huy
giam nhanh & thang ké tiép va giam dan dan vao nhiing thang sau d6 (hinh 1). Tdc do
phan hiy dat toi da khi nuéc ngam 14 c6 d6 man 5%o & didu kién c6 suc khi va khong suc
khi (hinh 1a, 1b). O thoi diém cudi ctia qua trinh phan hay, tbc do phan hiy khéng khac
biét gitta miia mwa va mua kho. Tdc do phan hity khac biét c6 y nghia khi 14 dudc phan
huy gan day ao so vdi 14 dude phan hity gan ré dudc, va su phan huy 1a duéc kha nhanh &
vi tri gan ddy ao vao miia mua ciing nhu mia khé (hinh 1c).
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Hinh 1: Tdc dd phan hity 14 dwéc theo dd min trong diéu kién c6 cung cip oxy (a), khong cung cip
oxy (b) va sw phan huay la dwéc theo mua va vi tri dat 1a (c)

Tbc do phan huy trung binh va cuc dai dat gia tri 16n hon c6 y nghia & diéu kién d6 man
thap so v6i d man cao (hinh 2).
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Hinh 2:Téc dd phén hity trung binh (a) va téc d phan hity cwe dai ciia 1a dwéc (b) trong diéu kién do
méin khac nhau.

Su phong thich chét hiru co nhiéu nhat & 46 min 5%o c6 khac biét so véi cac dd min con
lai, tuy nhién sy cung cap dam, va lan thi khong khac bié¢t gitra cac do man (bang 1).
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Bang 1: Sw cung cip dudng chit tir 14 dwée phan hity trong phong thi nghiém
(mg.g-1.ngay-1).

P06 man Chét hitu co Pam Lan

0 52.5a -0.012a 0.0012 a
5 82b -0.015a 0.0012 a
15 57.3a -0.011a 0.0013 a
25 55.1a -0.013 a 0.0014 a
35 57.8a -0.010a 0.0015 a

Trong diéu kién ngoai dong sy phong thich dam va 1an c6 khuynh hudng cao hon vao
mua mua so voi mua kho (bang 2).

Bang 2: Sw phéng thich duong chit tir 14 dwée phan hity ngoai dong
(mg.g-1.ngay-1).

Vit chat hitu co Pam Lan
Mua kho 95.2a 0.014 a 0.001a
Mua mua 939a 0.019a 0.003a

Két qua nghién ctru cho thiy rang ham lugng lan trong 1a dang phan hiy gia ting c6 ¥
nghia trong sudt thoi ky phan hiy ca hai mua. Khi 14 phan hay duoc 120 ngay ham
luong 1an cao hon ¢ ¥ nghia vao mua ning so véi mua mua (hinh 3a). Ham luong dam
trong 14 dudc phan huy co khuynh huong cao hon trong mua kho, va ham luong dam cao
hon c6 y nghia véao giai doan cudi so v6i lic méi bat dau phan hiy sudt mia nang va mua

(hinh 3b).

18 4

0.9
08 Mua kha 161
5 °
> o7 5 1
-
é 0.6 g’ 12 1
& £
T os 104
2 . 8 .l
.;% : <
—_ 0.3 4 :g’ 61
% 0.2 E_E ]
T 4
0.1 % Py
T
0
0 30 60 90 120 150 0 ' ' ' '
0 30 60 90 120 150
Thai gian ui(ngay) Thai gian ui(ngay)

Hinh 3: Ham lwgng lan (a) va dam (b) trong la dwéc phan hiy & Ca Mau.

Dua vio s6 liéu trung binh vét ryng cua ring ngdp man la 2.21 g.m-2.ngay-1 (Nga et al.,
in prep). Su cung cap dudng chat tir rirng dudc 7 ndm tudi & Ca Mau vao mua mua cao
hon mua kho (bang 3).

Bing 3: Su cung cip dudng chit tir 14 dwéc ciia rirng 7 nim tudi & Ca Mau, Viét Nam.

Thanh phan  Trung binh  Trung binhdinh  Trung binh dinh  Cung cap dudng  Cung cap dudng
dinh dudng  vatrung dudng cung cap dudng cung cdp  chat vao mua kho & chat vao mua mua
(9.m-2.ngay trong mua kho trong mua mua RNM Ca Mau & RNM Ca Mau

1) (mg.g-1.ngay-1) (mg.g-1.ngay -1) (mg.m-2.ngady -1) (mg.m-2.ngay -1)
Chathtruco 221 95.7 a 942 a 211.6a 208.2 a
bam 221 0.014a 0.019a 0.031a 0.042 a
Lan 221 0.001a 0.003 a 0.003a 0.007 a
Kali 221 0.054 a 0.062 b 0.118a 0.136b
Natri 221 0.157a 0.180b 0.347a 0.398 b
Canxi 221 0.027a 0.078b 0.061a 0.171b
Magié 2.21 0.024 a 0.027 a 0.054 a 0.059 a
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4 THAO LUAN

Trong qué trinh phan huy rét nhiéu sinh vat co6 tac dong 1an nhau, va qua trinh phuc tap
nay bi anh huong qua lai boi cac yéu t6 1y hoa hoc nhu nhiét d6, 4m d6 va d6 man. Trén
thue té, toc d6 phan huy 14 cay ngdp man cao hon ¢ nhiing vung c6 vi do thip hon (bang
4). Tu két qua nay cho thay rang tde do phan huy phu thude vao nhiét do, vi nhié¢t do anh
huong dén hoat dong ctia quan thé sinh vét phan huy va dong vat khong xwong séng cd
vai tro ¢t vun. Vidy, & vung nhi¢t d6i thuong c6 nhiét d¢ cao hon quanh nam, gitip lam
ting hoat déng ctia cac quan thé sinh vat duoc lién tuc dwa dén két qua lam gia ting su
phén huy (Steinke & Charles, 1986).

Bing 4: Toc dd phan hily ciia 14 cdy ngip min trén thé gioi.

Qudc gia (mua) Vido Loaiciyngdpmin  Tocdd  Thoigian Tailiéu tham khao
phan huy phan hay
(per day) t% (days)
Shenzhen, China 22031” Aegiceras corniculatum0.0146 48 Tam et al., 1998
(summer) Kandelia candel 0.0516 13
Saikeng, Hong Kong 22005” Aegiceras corniculatum0.0065 107 Tam et al., 1990
(winter) Avicennia marina 0.0126 55
Kandelia candel 0.0164 42
Fujian, China Avicennia marina 0.1155 6 Lu and Lin, 1990
(summer) Kandelia candel 0.0385 18
Avicennia marina 0.0277 25
Fujian, China (winter) Kandelia candel 0.0124 56
Mai Po, Hong Kong Kandelia candel 0.0114 61 Lee, 1989
(winter)
Queensland, Australia 19017° Rhizophora stylosa 0.0178 39 Robertson, 1988
Avicennia marina 0.063 11
Ceriops tagal 0.0257 27

St. Lucia Estuary,
South Africa (warm)

29030’ Bruguiera gymnorrhira 0.0123 56
Avicennia marina 0.0213 32

Steinke and Ward,
1987

St. Lucia Estuary, 29030’ Bruguiera gymnorrhira 0.0077 90

South Africa (cold) Avicennia marina 0.012 58
Victoria, Australia ~ 38020° Avicennia marina 0.0087 80 Van der Valk and
Attiwill, 1984
Sydney, Australia 33046’ Avicennia marina 0.0124 56 Goulter and
Allaway, 1979
Kunduchi, Tanzania Avicennia marina 0.0045 154 Chale, 1993
Phuket Island, 7049’ Rhizophora apiculata 0.0173 40 Boonruang, 1978
Thailand Avicennia marina 0.0347 20
New Zealand 36018’ Avicennia marina 0.0188 37 Albright, 1976
Florida, USA 27041’ Rhizophora mangal 0.0128 54 Fell etal., 1975
Ca Mau Peninsula, 8031° Rhizophora apiculata 0.011 60 The present study
Viet Nam

Mackey & Smail (1996) tim thay toc d6 phan huy vao mua hé cao hon mua dong & khu
rimg dong nam Queensland. Nghién ctru cia chung t6i chi ra rang téc d6 phéan hiy gan
day ao cao hon c¢6 y nghia vao mua kho so voi mua mua, diéu nay co thé do nhiét do vao
mua nang cao hon mia mua. Hon nita, ndng do oxy gan day ao cao hon _trong mua kho,
va thong thudng su phan huy 14 ciy ngdp min xay ra nhanh hon trong diéu kién hiéu khi
(Mall et al., 1991; Mfilinge et al., 2002).
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Téc d6 phan huy 14 dude (gan & dude) cao hon vao mua mua so véi mua kho. Két qua
ctia chung t6i phu hop véi nhitng nghién ctru trude diy cho thiy rang mua mua diéu kién
am d6 thuc dy su phan huy 14 dude (Twilley et al., 1986; Flores-Verdugo et al., 1987).
Nudc o vai trd quan trong d6i v6i su phan hay cu thé 1a téc do phan hay cao hon khi 14
duoc ngdp trong nudc hoan toan (gan day ao) so v6i gan ré dude (14 chi ngdp theo tridu
hay khi mua 16n). MSbi truong 4m uét giup gia ting hoat dong cua vi sinh vat phan huy
va tir d6 dua dén tdc d6 phan huy cao (Cundell, 1979; Fell & Masters, 1980; Woitchik et
al., Dick et al., 2000). Diéu nay c6 thé do bai vi khuan dong vai trd chinh trong sy phan
huy chit hitu co, chiing thich hop trong diéu kién moi truong thiéu oxy (Levinton, 2001).
Téc do phén huy cao thuong xay ra trong mua mua co thé gia tang sy hitru dung cua cac
dudng chét trong thay vuc d6i v6i thily sinh vat. Trong thuc té, ning sut tom cao hon co
¥ nghia vao mua mua so voi mua kho ¢ 1am truong Tam Giang 3 va 184 ¢ Ca Mau
(Johnston et al., 2000).

Cac sinh vat bam
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Hinh 4: Chudi thirc iin trong hé thng Tém-Rirng & Ca Mau, Viét Nam.

D6 man thap 1a diéu kién thuan loi cho su phan huy (Steinke & Charles, 1986; Mall et
al.,1991). Trong nghién ciru cua chung tdi cho thay rang sy phan huy la dude phu thuge
vao d6 man. Tdc d6 phan hiy cao khi dd min thap, va dat t6i hao trong diéu kién phan
huy 6 d6 méan 5%o. Thuyc ra co ché ciia qua trinh phan huy kha phuc tap, nhung c6 1€ la
do tinh nhay cam ciia ndm ddi véi d6 man, boi vi nAm 1 tic nhan quan trong trong tién
trinh phan hiy va chung thuong bam trén cac vat thé chét (Townsend & cong su, 2000).
C6 rat it nghién ctru vé anh hudng ctia d6 man ddi v6i hoat dong ctia ndm trong qua trinh
phan huy vét rung rung ngép man (Hyde & Lee, 1995).  Tuy nhién, Hyde (1992) két luan
rang su phan bd va phat trién cac loai nim c6 thé bi han ché vao chu ky d6 min cao va
khi d6 mén cao hon c6 thé kim ham hoat dong cua ndm. Tai Ca Mau, chung t61 ghi nhan
duogc khoang d0 man trong mua mua la 4 - 9%o va trong mua kho 1a 17 -25%o.. Vi thé,
trong mua mua sy phan huy nhanh khéng chi do d6 am cao ma con do d6 man cta nude
thap.

Ham lugng dam va lan trong 14 dudc gia ting trong sudt giai doan phan hity. Dinh dudng
dugc phong thich hoidc dugc hip thu trong qua trinh phan huy 13 két qua cua su khoang
hoa, su thu nhan va léy di dudng chat nho hoat dong cua sinh vat, sy hoan chuyén cua
nam va céc qué trinh vo sinh khac (O’Connell, 1988). Chung t6i tim thay ham lugng dam
dat gi tri cao nhit & thoi diém ngam 0 120 ngay va sau d6 giam dan. Nhiéu nghién ctru
trude day ciing tim thiy sy gia ting va sau d6 giam ham lwong dam trong qua trinh phan
hay 14 cay ngdp man (Steinke et al., 1993; Lee, 1989; Tam et al., 1990). Su gia ting ham
luong dam trong 14 dudc phan huy co thé 1a do su ¢ dinh dam boi cac vi khuan bam trén
14 duéc phan huy, va do cac hop chit chira nito kho phéan hity (Robertson 1988; Chale,
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1993). Pam ¢ dinh boi vi sinh vat cudi cung dugc khoang hoa va phéng thich vao moi
truong va dua dén giam luong dam. Viéc gia ting dam va 1an khi 14 dudce phan hay co
thé gia tang chat lugng thirc dn cua 14 dudce, vi thé 1am cho 14 dudce phan hiy tré nén hp
dan hon cho sinh vat thiy sinh. Két qua nay phu hop véi nghién ctru vé sy bam cua dong
vat day trén 14 cay ngdp man (Zhou, 2001), tac gia da chi ra ring sinh vat day bam vao 1a
cdy ngap min thay d6i theo thoi diém khac nhau cua sy phan huy: khong c6 sy sdng bam
ctia sinh vét trong giai doan 10 ngay dau phan huy, tiép theo 1a thoi ky chuyén tiép 10 —
30 ngay, cudi cung 1a thoi ky bam cao nhat cua sinh vat (30- 60 ngay). Nhitng dong vat
bam nhu vay 1a ngudn thirc an chu yéu cho dong vat thuy sinh trong hé thong nudi tom-
rimg, dic biét 13 tdm. Vi viy, gia ting ham luong dam va 1an trong sudt thoi gian dau cua
sw phan huy dong vai tro quan trong hinh thanh chudi thirc an-phan hiy cho thiy vuc va
cho tom (hinh 4). Thyc té, phan huy la qua trinh quan trong. Théng qua qua trinh nay,
rimg ngép min cung cip ngudn thirc in doi dio dudng chat cho thuy sinh vat va nhiéu
loai thiry san c6 gia tri thuong pham (Tomlinson, 1986; Laegdsgaard & Johnson, 2001)

Di nhién, dam va lan duoc phong thich trong qué trinh phan hity cudi ciing s& dugc hap
thu lai boi cay dudce (Steinke at al., 1993; Lu & Lin, 1990). Dé co su hiéu biét thau dao
vé tinh bén virng cta hé thong nudi quang canh tdm-rimg, diéu quan trong can nghién ctu
va 1am sang t6 su can bang vé cacbon va dinh dudng.

CAM TA

Nghién ciru nay 1a mot phan ciia ¢& 4an MHOS vé quan 1y tong hop ngudn tai nguyén ven
bién Pong Bang Song Ctru Long. Day 1a chuong trinh hop tac giita Truong Pai hoc
Wageningen, Ha Lan va Truong Dai hoc Can Tho, Viét Nam. Nghién ctu dugc tai trg
bdi NUFFIC.
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