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ANH HUONG CUA NONG PO PAM VA PO MAN
TRONG NUGC POI VOI MAT SO VI KHUAN DI DUONG
BAM TREN LA PUOC (RHIZOPHORA APICULATA)

Bui Thi Nga', Dinh Ngé My Lién’ va Nguyén Hitu Hiép®
ABSTRACT

Decomposed heterotrophic bacteria attached on Rhizophora apiculata leaves was
investigated in range of salinities 5%o and 25%o with 3 levels of nitrogen concentration
Oppm, Sppm, and 10ppm; and different leaf amounts of 0g/L, 10g/L and 30g/L in
laboratory condition. The bacterial density was higher in decomposed leaves than
incubated water. The number of bacteria was significant higher at the salinity of 5%o than
at the salinity of 25%o. The highest bacteria number was recorded at the incubated leaves
amount of 30g/L with the salinity of 5%o. There was the correlation between attached
bacteria and total nitrogen concentration in the incubated water. The bacterial
population was abundant in number and diversified in metabolic ability. Bacteria
attached on the decayed leaves increased their density considerably. The present study
indicated that attached bacteria could be nutritious food source in the decomposed food
web in the shrimp-mangrove system.

Keywords: decomposed Rhizophora apiculata leaves, bateria density, nitrogen
concentration

Title: Effects of nitrogen and salinity levels in water on density of herotrophic bacteria
attached on Rhizophora apiculata leaves

TOM TAT

Vi khudn di dwéng phan hiy ld duée (Rhizophora apiculata) dwoc khdo sdt & 2 do mén la
5%o va 25%o; voi 3 mirc do dam la Oppm, 5ppm va 10ppm; va lwong ld khac nhau la 0g/L,
10g/L, 30g/L (nudc bién véi cdc do mdn twong ung) trong diéu kién phong thi nghiém. Vi
khuan phdn hity bam trén la c6 mdt so 5 phong phii hon vi khudn trong mede ngam . Mdt
so vi khudn phdn hiy ld dwde ¢ dé6 man 5%o cao hon c6 ¥ nghia so véi dé man 25%o. Mt
$6 vi khuan di dwedng tham gia phan hity la duoc dat gia tri cao nhat ¢ leong ld 30g/L va
doé man 5%o. C6 sw twong tac gita mdt s6 vi khudn trén la duoc phdn hiy voi ham hegng
dam trong méi trwong ngdm . Sy hién dién cia quan thé vi khudn phong phii vé sé
lirong, da dang vé kha ndng trao déi chdt. Két qua nghién ciru cho thdy c6 thé vi khudn
bam trén la dwde la nguon thire an giau dinh dwéng trong chudi thirc an phdn hiy trong
hé théng nudi tém-rimg.

Tir khéa: ld dwdc phan hiiy, mdt sé vi khudn, nong dé dam

1 GIOI THIEU

Ring ngap min la rimg nhiét déi ven bién co gia tri su dung da dang va c6 vai tro
quan trong trong bao vé bd bién. Chung 13 ngudn cung cip ning luong va vét chat

! Khoa méi trudng va Tai nguyén thién nhién, Truong Dai hoc Can Tho
2 Hoc vién Cao hoc Khoa Hoc Moi Truong, Pai hoc Can Tho

3 Vién Nghién Ciru & Phét Trién Cong Nghé Sinh Hoc, Truong Dai hoc Can Tho
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cho mdi trudng bién va ven bién tir sy phan hiy cta vat roi rung (Mackey &
Smail, 1996; Nga et al., 2005). San pham ctia qua trinh phan huy hitu co dugc
nude triéu mang ra cac vung cura song, ven bién lam phong phu thém ngudn thirc
an cho sinh vat. Nhiing mau vyn cua la cay ngép man, vat chat hitu co tir thuc vat
khong chi 14 nguén dinh dudng cho 4u tring ma con 1a ngudn thirc dn quan trong
cho tom, cua, c4 truong thanh. Sy phéng thich hodc hp thu cic chét dinh dudng
nho vao qua trinh phan huy cia céc vat rung riung ngap man nho hoat dong cua vi
sinh vat (O’Connell, 1988).

Su gia ting ham luong dam trong 14 duéc phan huy cé thé 1a do su c¢b dinh dam
boi cac vi khuan bam trén 14 dudc (Chale, 1993; Holmer & Olsen, 2002). Tuy
nhién, vi khuan tham gia vao qua trinh phan hay 14 ciy ngdp min ciing nhu cac
nhan té trong moi truong anh huong dén hoat dong cta vi sinh vat phan huy thi
chua dugc nghién ctru nhiéu. Do vay, dé tai “Anh huong cua cac néng do dam, do
man va luong 14 ngdm @ dén mat sé vi khudn di dudng phan huy 14 dudc
Rhizophora apiculata trong dleu kién phong thi nghiém” dugc thyc hién nham xac
dinh anh huéng ctia Ao man, nong do dam trong nudc va lugng la u dén vi khuan
di dudng phan huy 14 dudc. Dé tai nhim cung cap dir liéu vé vi khuan phan huy 1a
dudce, va ciling 1a co so cho cac nghién ctru vé sir dung 13 dude dé lam giam nong
do dinh dudng trong nudc.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 B6 tri thi nghiém

La dude gia (c6 mau vang) con trén cdy, dugce hai tai RNM & Vinh Chau — Soc
Trang, cho vao thi nylon va dem vé phong thi nghiém trong vong 12 gio. Sau do,
14 duogc cit bo phan cudng, rua sach dé loai bo nhiing vat bam trén bé mit va ria
lai bang nudc dun s6i dé nguodi

La dudc sau khi rira sach dugc lam kho nudc trong diéu kién phong. Luong 14

dude dung cho thi nghiém gdm c6 3 muc d6: Og 1a/lit; 10g 1a/lit; 30g 1a/lit va ngdm

trong cac chau s voi 3 muc d6 dam 1a 0 ppm; 5 ppm; 10 ppm, cac nong do dam

nay dugc cung cip tir thitc dn CP c¢6 ham luwong protein thd chiém 40% (dam

6.25%), va 2 d6 min 13 5 va 25 ppt cia nudc bién iy tai hé thong tom - ring &

Vinh Chédu — Séc Trang. Nudc bién dugc thém nudc dun soi dé ngudi cho dén khi

dat d6 man can thiét dé bé tri thi nghiém.

Thi nghiém dugc bd tri theo kiéu thira s6 3 nhan t6 hoan toan ngau nhién véi 3 1an

1ap lai. Ba nhan td trong thi nghiém la d6 man, nﬁ“)ng do dam va luong 14 ngam u

(Hinh 1).

2.2 Phuong phap thu va phén tich miu

— Thu mau 14 dé phan tich vi sinh vat: Dung kep da tiét tring lay ngau nhién mot
14 & mdi chau. Sau khi chd khoang 1 phut cho 14 duoc kho nude thi cho 14 vao
tui nylon sach, dem can va trur di trong lugng ti nylon thi dugc trong lugng
tuoi ctia mau phan tich vi sinh.
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- Thu mau nudc phan tich vi sinh: Chai thu mau dugc khir tring sach bang nbi
autoclave. Chai thu mau dugc nhing vao chau sau 3 — 4 cm va thu 50 — 60 ml
nudc ¢ moi chau dung cho phan tich.

— Mat s vi khuan di dudng duoc phan tich theo phuong phap dém khuén lac.
Céc chi ti€u trong moi truong nude ngadm 0 14 dudc nhu pH, nhiét d§, DO va
BOD; dugc do bang may do tuong tng (bang 1)

2.3 Xir 1y s6 liéu

Sé‘liéu thu thép duoc luu trr trén phan mém Excel va dugc xur ly théng ké bang
phan mém SPSS 10.0. Phép tht DUNCAN dugc dung dé kiém tra mirc d khac
biét gitta cac nghiém thuc ¢ d§ y nghia 5%.

Oppm

/

do man 5 ppt

Nuwéc ngim 1 la voi

Pam

10ppm

Og 10g 30g Og 10g 30g Og 10g 30g
la/L 1a/L 1a/L la/L la/L 14/L la/L la/L 1a/L
Nuwdée ngam 1 la voi
do man 25 ppt
Pam Pam Pam
Oppm 5ppm 10ppm

la/ L

10g
la/L

30g
la/L

Og 10g
la/L la/L

30g
la/L

la/L

10g
la/L

30g
la/L

Hinh 1: So' d bd tri cac nghiém thirc
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Bang 1: Céc chi tiéu phén tich, thiét bj va phwong phap phan tich

Chi tiéu phan tich Vit liéu / Thiét bi Phwong phap phéan tich
Mat s6 vi khuan diNudc mudi sinh 1y 8,5%o Phuong phap dém khuan lac
dudng Nudc cat.

Moi truong R2A agar.

Dau khoéng.
pH May do piONneer 10 Do bang may
Nhiét dg, DO May do piONneer 30 Do bang may
BOD; Thiét bi WTW TS 606 —G/2 Do bang may

3 KET QUA VA THAO LUAN
3.1 Anh huwéng ciia @9 min nuwée ngdm 14 dén vi khuin phan hiy 1a duée

Mit sb vi khuan trén 14 dude phan huy cao hon ¢ ¥ nghia théng ké & d6 min 5%o
s0 v&i do man 25%o (p<0,01). Két qua nghién ctru cia dé tai phu hop véi nghién
ctru ciia Nguyén Nhu Thanh er al. (1990) cho rang da sé vi khuan thich tGng &
dung dich c6 ndng d6 mubdi < 20%o. Vi khuan di dudng séng duoc trong nudce bién
vi ¢6 kha nang thich nghi voi diéu kién do man trong nudc, ching can Na" dé phat
trién vi day 1a yéu to can thiét de duy tri ap suit thim thau trong té bao (Das et al.,
2006). Tuy nhién ndéng d6 mudi tdi vu cho su phat trién cta vi khudn trong cac
ving ven bién nuédc 1o & khoang 5-20%0 (Mai Thi Hang & Tran Thi My Hanh,
2004). Theo nghién ciru ciia Kiéu Hiru Anh & Ngé Ty Thanh (1985) cho rang khi
ham luong mudi cao vuot qua mirc do sinh truong toi wu, thoi gian phan cit cua
mot s6 nhom vi khuén co thé bi kéo dai, trong diéu kién nay, vi khuén c6 xu huong
o gang ton tai hon 1 phat trién.

B 5%o B 25%0 E1 5%o & 25%o0
9.5 A B
6 -
9 >
E ) 5.5 4
o0 8.5 A E 5
=) =)
S g &5 4.5 -
& g 4
— — b
7.5 4 35
7 3
Hiéu khi Ky khi Hiéu khi Ky khi

Hinh 2: Mit s vi khuan hiéu khi va ky khi trén la dwéc (A) va trong nuéc (B)
Nhitng mau ty khac nhau trén moi dau cot biéu thi sy khdc biét ¢é Y nghia (p<0.01).
Két qua hinh 2 cho thdy mét so vi khuén di dudng (ky khi va hiéu khi) 6 moi
truong nudc phan huy voi 46 man 5%o cao hon so vo1 do mén 25%o, diéu nay 1a do
mat s6 vi khuén cao thi tdc d6 phan huy cua 14 dude & d6 man 5%o cao hon so voi
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& d6 man 25%o. Két qua nay hoan toan phu hop véi két qua nghién ctru cia Bui
Thi Nga et al. (2004a) cho thdy téc d6 phan huy cua la dudc ¢ do man 5%o cao hon
téc do phan huy la duéc ¢ do man 25%o. Két qua tuong tu cling dugc tim thay dbi
v6i vi khuan trong moi truong nudc ngam u ¢ néng d6 mudi 5%o c6 sO lugng
nhiéu hon so v&i nong d6 mudi 25%o (p<0,01).

3.2 Anh huéng ciia nong do dam dén vi khuan di dudng phan hity 14 dwéc

Két qua mat sb Vi khuan hiéu khi va ky khi trén 1a (CFU/gDW) va trong nudc
(CFU/mL) & cac noéng do dam khac nhau Oppm, Sppm va 10ppm khac biét khong
coy nghla (Bang 2). O céc nong d6 dam khac nhau vi khuan trén 14 dao dong tir
4,2x10° - 5,1x10° CFU/g DW d6i v&i nhém hiéu khi, tir 1,7x10° - 1,8x10° CFU/g
DW ddi v6i nhom ky khi. So v6i vi khuén trén 1a dudc phan huy, mat s6 vi khuan
trong nuéc ngdm U la dudc bién dong 16n hon va dao dong tur
7,9x10%-9,2x10* CFU/mL d6i v6i nhom hiéu khi va tir 1,6x10" - 2,3x10* CFU/ml
d6i v6i nhom vi khuan ky khi vi cac vi khuan séng tu do trong nudc thuong chiu
anh huong ciia sy bién dong cac yéu té moi truong 16n hon so véi vi khuan song
bam vao cac gia thé trong thury vuc (Haglund, 2004).

Theo Alavandi (1990), sy phan b ctia vi khuan trong méi truong phu thude vao su

thay ddi ctia nhiét d6 nude, dd min va mot sé yéu td hoa 1y. Trong do, nguén thirc

an cua vi khuan ciing 13 nhan t6 khong kém phan quan trong anh huéng dén mat s6

vi khuan di dudng trong méi trudng nudc.

Bang 2: Trung binh mét s6 vi khuin hiéu khi va ky khi trén 1a (CFU/gDW) va trong nwéc
(CFU/mL) & cac nong d¢ dam khac nhau

) , Néng do dam
Nhom vi khuan CV %
Oppm Sppm 10ppm
Hiéu khi trén 14 42x10° 4,8x10° 51x 10° 11,0
Ky khi trén 14 1,7x 10° 1,8x 10° 1,8x 10° 11,6
Hiéu khi trong nuéc 9,2 x 10" 8,5x 10°* 7,9 x 10° 20,7
Ky khi trong nuéc 2,1x 10" 1,6 x 10 2,3x 10" 33,3

3.3 Anh huéng ciia khoi hrgng 14 ngam 1 dén vi khuan di duwéng trong moi
truong phan hay 14 dwée

Két qua mat s vi khudn hiéu khi va ky khi trén 14 (A) va trong nudc (B) & cac
luong 14 ngdm U khac nhau cho thdy vi khuan di dudng trén 14 dudc phan hay &
10g/L va 30g/L c6 mat sd trung binh tinh theo hé s6 log lan luot 12 8,6 CFU/gDW
va 8,7 CFU/gDW dbi voi nhom hiéu khi; & nhom ky khi 1a 8,2 CFU/gDW va 8,3
CFU/gDW. Qua d6 cho thdy ¢ 2 luong 14 ngdm u 10g/L va 30g/L, mat sé vi khudn
hiéu khi ciing nhu ky khi bam trén 14 dudc khac biét khong c6 ¥ nghia. Nguoc lai
v6i nhom vi khuan di dudng bam trén 14 dudc, sb lugng vi khuan di dudng hiéu
khi, ky khi song trong nudc ngam 1 14 dudc ¢ cac mic do 14 0g/L, 10g/L va 30g/L
khac biét rat c6 y nghia (p<0,01). Vi khuan hiéu khi trong nudc ngam 0 1a dudc &
cac luong 14 0g/L, 10g/L va 30g/L c6 mat s6 trung binh tinh theo hé sb log lan luot
1a 4,5 CFU/mL; 4,9 CFU/mL va 5,4 CFU/mL; vi khuan ky khi trong nuéc ngam u
& cac luong 14 0g/L, 10g/L va 30g/L c6 mat sb trung binh tinh theo hé sb log lan
luot 1a 3,8 CFU/mL; 4,4 CFU/mL va 4,8 CFU/mL (Hinh 3).

273



Tap chi Khoa hoc 2010:14 269-277 Truong Pai hoc Can Tho

Theo nghién ctru cua Haglund (2004), c6 nhiéu xéac thuc vat trong thuy vuc s€ tao
ra nhiéu bé mat cho vi khuan bam vao giap chung phat trlen nhanh va c6 sé luong
cao trong moi truong, day cing la nhom vi khuan c6 tdm quan trong d6i véi su
tudn hoan carbon cua thuy vuc. Theo Rath et al., (1993) va del Gior &
Scarborough (1995) cho rang ti I¢ vi khuan hoat dong tang theo ndng do chat dinh
dudng, su cung cap cac dudng chét vao moi trudng co tdm quan trong ddi voi su
phat trién mat s6 cua vi khuan trong thay vyec.

10g1 & 30g/1 0 0g/l 10g1 B 30gl
8.8 - A 6 R
z E
] 2
) O
& @
%D —
—
Hiéu khi Ky khi Hiéu khi Ky khi

Hinh 3: Mt s6 vi khuén hiéu khi va ky khi trén 14 (A) va trong nuéc (B)

3.4 Moi quan hé giira nong d9 dam, khoi lwong 14 ngam i@ khic nhau véi mat
do vi khuan di dwdng trong nwéc ngam u

Két qua nghién ctru cta dé tai cho thay c6 su twong tac giita luong 14 va nong do
dam 1am anh huong dén s6 luong vi khuan di dudng trong nudc 1 14 dude. Bang 3
cho thdy trung binh mat sb vi khuan trong nudc ngdm u & nghiém thirc c6 luong 14
30g/L nhiéu hon so véi & luong 14 10g/L va thip nhat 1a ¢ nghiém thirc khong c6
ngam 14. Tuy nhién & ndng d6 dam cao (10ppm) thi mat sb vi khuan trong nuéc &
nghi¢m thuc c6 lugng 1a 10g/L va nghi€ém thirc khong c6 ngam 14 khac bi¢t khong
dang ké, nguoc lai & nghiém thirc c6 ndng d6 dam thi nghiém Oppm va Sppm thi vi
khuan c6 mat sb cang cao ¢ nghiém thirc ¢ luong 14 ngdm U cang nhiéu.

Tom lai, lugng 14 dudc ngdm u cang nhiéu thi vi khuan trong moi truong ngam u
c6 mat sb cang cao, ké ca khi moi truong ngadm u khong co bd sung dam. Mat s vi
khuan cao c6 thé 1a yéu t6 1am tang tbc d6 phan huy 14 dudc & nghiém thirc co
luong 14 ngdm 0 nhiéu.

Bang 3: Trung binh mit s vi khuin trong nwéc ngam i 14 dwée (CFU/ml) & cac ndng do
dam va khoi lwgng 14 ngdm 1 khac nhau

Khbi luong 14 ngdm 1

Nong 46 dam 0g/L 10g/L 30g/L CV%
Oppm 1,3x10*° 42x10*° 1,5x10°® 26,9
5ppm 9,9x 10°° 4,6 x 10*° 1,1 x10°° 27,5
10ppm 2,1x10"° 37x10%° 9.9 x10** 24,9

Nhitng gid tri ¢é mdu ty khéc nhau thi khdc biét nhau vé mdt thong ké ¢ mirc y nghia 5% theo phép thir Duncan.
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3.5 Mot s6 dic diém ly-héa hoc ciia nwée ngam i 1a dude
3.5.1 pH

Qua trinh phan huy 14 cay ngép mén lam tang pH trong mdi truong nudc phan huy
(Steinke & Charles, 1986). Két qua thi nghiém ciing tim thiy gi4 tri pH tang theo
thoi gian phan huy 14 dude. Khdi luong 14 ngdm U nhiéu thi pH ting nhiéu, thé
hién ¢ hinh 4. Trong thoi gian phan huy la dudce, gia tri pH trong nuéc ngam u dao
dong tir 7,48-8,25, khoang gia tri nay phu hop cho sy phat trién cua vi khuan trong
moi trudng nudc (Nguyén Dirc Lugng & Nguyén Thi Thuy Duong, 2003).

pH —e—0OgL —a— 10g/L ---A--- 30gL
8.5
g |
7.5 A
7 I I I I I I 1
0 7 14 21 28 35 42 49 56
Thoi gian ngam u (ngay )

Hinh 4: Bién dong gia tri pH theo thoi gian phan hiy 1a dwéc & cac khoi lwong 14 ngim
khac nhau

3.5.2 Néng do oxy hoa tan, nhiét do

Qua bang 5 cho thdy ndng do oxy hoa tan trong nude kha 6n dinh theo thoi gian.
Tuy nhién, DO & d6 min 25%o luén thap hon DO & d6 min 5%o. Nhiét do trong
moi trudng phan huy 14 dude bién dong khong nhleu va dao dong trong khoang tur
27,6-29,3°C. Nhiét d6 trong moéi truong ngdm u nam trong khoang nhiét do thuén
loi cho su phat trién cta da sb vi khuan phan huy 14 duéc (Nguyén Dic Lugng &
Nguyén Thi Thuy Duong, 2003).

Bang 5: Gia tri trung binh nong dd oxy hoa tan va nhiét d9 ¢ cac dd min khac nhau

Thoi gian ngam Oxy hoa tan (mg/L) Nhiét d6 (°C)
U (ngay)
D6 man 5%o Do man 25%o PO man 5% D06 man 25%o
0 5,7 5,0 29,3 29,2
7 5,3 4.4 28,7 28,7
14 3,8 3.3 27,8 27,8
21 4,9 4,5 29,0 29,0
28 4,7 4,3 28,4 28,3
35 4,6 4,1 27,9 27,9
42 4,9 4,4 27,6 27,6
49 5,0 4.4 28,2 28,2
56 5,6 4,8 27,6 27,6
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Nhin chung céac gia tri BODs; pH; DQ va nhiét do giiéu on dinh trong subt thoi gian
thi nghiém va phu hop v&i su phat trién cua vi khuan di dudng.

3.5.3 Nhu cdu oxy sinh héa — BOD (mg/L)

BOD 6 ngay dau thi nghiém c6 gid tri rat cao vi c6 tir nguén dam bo sung. Luong
dam bo sung cang nhiéu thi luong oxy can thiét dé vi khuan phan huy cac chét hitu
co cang cao. Sau 56 ngay ngam u, BOD ¢ cac nghiém thirc ¢6 noéng d6 dam khac
nhau tré vé nhitng gia tri gan bang nhau, dao dong tir 6,5-9,3 mg/L. Gié tri BOD &
cac nghiém thire c6 khoi luong 14 ngdm U khac nhau sau 56 ngay phan hay dao
dong tur 7,2-9,3mg/L (bang 4).

Bang 4: Gia tri trung binh caa BOD (mg/L) trong ngay diu va ngay cudi thi nghiém & cac

nong do dam va luwgng 1a ngidm @ khac nhau

Thoi gian Nong d6 dam Khéi lugng 14 ngdm 0
ngam u
Oppm Sppm 10ppm Og/L 10g/L 30g/L
Ngay dau 2,8 55,0 104,6 54,1 54,1 54,1
Ngay cudi 9,0 8,6 6,5 7,2 7,6 9,3
CV=339%

4 KET LUAN VA KIEN NGHI
4.1 Két luan

Vi khuan di dudng tham gia phan hay 14 dude trén 13 va trong nude & d6 min
5%o c6 mat s6 cao hon & d6 man 25%.. Dicu nay cho thay khi 14 dudc duge ngdm &
d6 min cao (25%o) gy anh hudng dén hoat dong cua vi khuan. Ngoai ra, luong 1a
dudc ngdm U cang nhiéu thi vi khuan di dudng trong nudc ngdm G cd mat sb
cang cao.

Céac ndng d6 dam trong nude ngam 14 dudce khong anh hudong dén sy khac biét
vé mat sO vi khuan trong moéi truong ngam u la dudc, nhung do man cua nudc
ngam va lugng 14 dudc khac nhau thi vi khuan c6 méat s6 khac nhau.

4.2 Kién nghi

— Khéo sat mat sb vi khuan di dudng phan huy 14 dude véi thoi gian dai hon dé
tim hiéu sy bién dong cua quan thé vi khuan trong toan bo qué trinh phan huy
la dudec.

— Can tién hanh cac thi nghiém tiép theo dé xac dinh cu thé thanh phan ching
loai cac loai vi khuan c6 trong moi truong phan hay 14 dudce.
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