Nghién ctru khoa hoc c6ng nghé

KHAO SAT BAM BAN HE MACRO THEO PQ SAU VA THOI GIAN
TAI TRAM NGHIEN CUU THU NGHIEM BIEN PAM BAY

NGUYEN VAN CHI, PONG VAN KIEN BUI BA XUAN, MAI VAN MINH, LE HONG QUAN

1. PAT VAN PE

Qué4 trinh hinh thanh va phét trién cua quan thé sinh vat bam ban sinh hoc
trong nudc bién phu thudc theo 2 khuynh huéng chinh: 1 - sb luong cic 4u tring
tiép xtic v6i bé mat vat lidu; 2 - cac yéu td han ché au trung 1am t6 va phat trién. Vi
tri dia Iy va mua trong nam 1a yéu t6 quyét dinh dén bam ban sinh hoc. Nghién ciru &
hau hét cac khu vuc ven bién ciia nudec My cho thdy dic trung bam ban khac nhau
theo khu vuc hoac theo mua trong cung mot khu vuc [1]. Nguoi ta thuong str dung
cac bién phap khac nhau dé chong sinh vat bam ban trén bé mit vao mua hé nhung
nguoc lai khong can ap dung bién phap nao vao mua dong. Visscher J. P. khang
dinh tdc d6 di chuyén va thoi luong di chuyén ctia bé mat vat liéu trong nudc bién
(so vo&i dung im) ty 1¢ nghich véi lugng bam ban duoc xac dinh trén chung [2]. Cac
nghlen ctru bam ban trén dia quay va hé thong 6ng thuy tinh trong suot c6 dong chay
véi tbe d6 khac nhau da khang dinh, ha van dugc tim thay & van tde dudi 0,5 knot
[1, 3]. Con ddi voi cac dia quay, ha bam & khu vuc tim dia (van téc di chuyén rat
thap) ty 18 nghich véi tbc do quay cua dia va ha chi duoc tim thay ¢ phia trong cta
dia img voi duong kinh tai d6 van tdc dai 1a 1 knot. Pac trung bé mat vt lidu cling
anh hudng truc tiép dén dic trung bam ban. Su khac nhau nay xay ra d6i v6i cac loai
vat liéu khac nhau, kha nang thdm wdt bé mat, 30 nham bé mit cia cung mat loai vat
lidu [4, 5]. Blrc xa mat troi ciing tac dong truc tiép dén qua trinh bam ban sinh hoc &
khia canh tao thuan lon hon vé mit sinh 1y cho chiing bam va phét trién, xudt phét tur
ban chat quang dudng [6, 7]. Ngoai ra, vat liéu c6 mau sac toi s& thu hit s6 lugng
bam ban nhiéu hon so v6i mau sang [8]. Phu:orng ctia bé mit vat lidu ciing anh huong
khong nho dén két qua bam ban sinh hoc. Hau hét cac tac gia déu khang dinh ring,
bé mit dudi cta cac tim mau nam ngang c6 s6 lwong sinh vt bam nhiéu hon ¢ bat
ky goc nao khac va ngugc lai voi bé mit trén [1, 9, 10]. Két qua nay duoc cho 1a do
mot s6 loai du trang thuong di chuyén bai lu:ng va hu(mg 1én trén nén dé bam vao
phia dudi ciia cac bé mit va phia trén ctia cac bé mit nam ngang ludn ton tai mot 16p
tram tich c6 thé gy khé khin cho cac 4u tring bam va phat trién. Xét vé khia canh
moi truong nudce bién, nhiéu cong trinh da khang dinh nhiét do, d6 man so voi mat
nude bién déu lién quan truc tlep dén lugng bam ban. Nhiét do va d6 min thich hop
cho qué trinh sinh san va phat trién tuong tmg tir 15-30°C va 3,0-3,5% [11]. Bai bao
trinh bay két qua khao sat anh huong cua do sau, thoi diém thir nghiém va thoi gian
thir nghiém theo thang (30 ngay) dén mirc d6 bam ban va sy ting sinh khéi sau mot
nam thtr nghiém tai Tram nghién ctru thir nghiém bién Pam Bay (Nha Trang).

2. THU'C NGHIEM

2.1. Pia diém thir nghiém: Cac mau thir nghiém duoc treo trén phao ndi dit &
vi tri nuwdc mat ¢6 do sau dao dong khoang tur 3,5 dén 5,5 m.
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2.2. Bé tri thir nghiém

2.2.1. Cac mau thir nghiém 1a cac térp mica trung tinh kich thudc 300x150x2
mm bang nhya acrylic mau den nhu tam kiém tra theo [12].

. 2.2.2. Mau thir nghiém duoc trién khai ¢ 4 tﬁng do §éu so v6i mit nudc bién
lan lugt 1a: 0,6; 1,4; 2,2; 3,0 m tinh theo mép trén cﬁNa méu. D(f) sau t1‘1~0,6 -3,0 m
phu hop voi khoang d9 sau thir nghiém theo [12]. Moi tang bo tri 3 méau. Cac mau
dugc treo theo phuong thang ding, doc theo chiéu b bién (hudng bac nam) theo 3
phuong an dé khao sat:

+ Phuong 4n 1: Trién khai hang thang 12 méu thir nghiém bat dau tir
19/9/2016. Cac mau ndy duoc thu sau d6 30 ngdy va trién khai 12 mau méi cho chu
ky tiép theo.

+ Phuong an 2: Trién khai dong loai 144 mAu tai thoi diém bét dau phuong an
1. S6 mau nay dugc thu lan lugt theo tirng thang, moéi thang 12 mau.

+ Phuong 4n 3: Trién khai hang thang 12 mau thar nghiém bat dau tur
19/9/2016. Cac mau nay dugc thu dong loat & cuoi ky thur nghiém (sau 12 thang).

- Xac dinh khdi lugng bam ban bang cén truc tiép méiu thu dinh ky sau khi dé
140 nudc ty nbién o vi tri khong c¢6 nang (khoang 2 gid). Str dung can dién tir Ohaus
PA4102 sai s0 0,01 g.

- Xac dinh dién tich bam ban (hang thang) bang phan mém ImageJ.

3. KET QUA VA THAO LUAN

3.1. Pac trung moi truong noi thir nghiém

Mot sb thong s6 khi tugng va moi truong nudce bién lién quan dugc trinh bay
0 bang 1 va 2. Theo d6, mua mua thuong bat dau tur thang 9, dat dinh vao thang 12,
giam dan trong thang 1 vdi lwgng mua trung binh kha cao, kém véi do 1a lugng biic
xa mat troi giam.

Bang 1. Mot s thong s6 khi twong trung binh thang tai Dam Bay

Thong so | Nhiét d, S0 gio' niang, | Tong birc xa, | Lwong mura,
Thai gian °C h MJ/m’ mm
Thang 9 28,7 269,6 613,6 171,3
Nam | Thang 10 27,3 188,7 474,4 359,5
2016 | Thang 11 27,2 185,5 479,1 345,1
Thang 12 25,9 116,4 270,5 1128
Thang 1 24.8 121,7 139,9 417,5
Thang 2 249 179,3 478.,4 29,50
Thang 3 25,6 188,2 637,7 14,75
Nam | Thang 4 27,2 231,8 600,6 31,25
2017 | Thang 5 28,3 190,6 400,0 154,3
Thang 6 28.4 235,5 618,7 38,50
Thang 7 28,2 255,9 529,7 79,25
Thang 8 28,5 267,3 623,5 91,84
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Néng do oxy, nhiét d6 va d6 man & khu vuc thir nghiém déu tuong ddi cao,
cho phép ca thuc vat va dong vat bién bam, phat trién thuan loi [11].

Bang 2. Mot s6 thong s6 nudc bién trong thoi gian thir nghiém tai Dam Bay

Thong s6 | Nhiét d9 (°C) | PO min (%0) | PopH | Nong do O, hoa tan (mg/l)
Sau 0,6 m| 25,1 -30,3 32-34 8,1-8,4 555-6,95
Saul,4m| 26,5-29,1 32-34 8,1-8,4 5,69 - 6,86
Sau2,2m| 25,9-28,8 32-34 8,1-8,4 592-7,12
Sau3,0m| 26,1 -29,6 32-34 8,1 -84 5,83 - 6,54

3.2. Khio sit mitc dd bam ban sinh hoc theo cac thing trong nim va d9 siu

Anh dai dién cdc miu bam ban hang thang (d9 sau 1,4 m) va theo d¢ sau
(6/2017) & phuong 4n 1 dugc trinh bay trong hinh 1, 2. Ludén c6 mdt 16p bam ban
nhat dinh trén cic bé mat mau nhung c6 su khac biét vé sé lugng sinh vat macro
quan sat dugc. Tai cac thoi diém thang 9, 10/2016 va tir thang 3+8/2017 ha, hau da
phat trién thanh ca thé rd rét, kich thudc tir 2 dén 5 mm. Tur thang 11/2016 dén
01/2017, sb lugng bam bén rat it. Sinh khéi bam ban trén cac miu & d6 sdu 1,4 m va
2,2 m cling cao hon 2 do sau con lai (hinh 2).

9/2016 10/2016 11/2016 12/2016 1/2017 2/2017

Trudce
khi thur
nghiém

32017 42017 52017 62017 72017 82017
Hinh 1. Anh dai dién cic miu thu nghiém ¢ d¢ sau 1,4 m theo phuong an 1.

0,6 m 1,4 m 2,2 m 3,0m
Hinh 2. Anh chup cdc miu thir nghiém & d6 siu khac nhau, thang 6/2017
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S6 liéu téng hop vé sinh khdi va dién tich bam ban sinh hoc hé macro hang
thang duogc thé hién trén hinh 3, 4. Két qua khao sat cho thiy c6 sy thdng nhit tuong
dbi gitra sinh khéi va dién tich bam ban. Sinh khdi va dién tich bam ban hang thang
& mua kho cao hon so vi mia mua. Theo cong bd cua cac nghién ctru tai Miami,
Floria, My, sinh kh6i bam ban u6t trén cac miu plastic dao dong tir 4 dén 24 g/144
in® (tir 43 dén 258 g/m®) [3]. Nhu vy, s liéu vé sinh khbi bam bén tai noi khao sat
0 do sau 1,4 va 2,2 m cia nhom tac gia vao mua kho tham chi con cao hon & Miami.

Pay 1a két qua tong hop ctia nhidu nguyén nhan ma chu yéu 1a do thiéu anh
sang, do birc xa mat troi it va mua nhiéu, lién tuc vao mua mua. Thiéu anh sang
khong nhiing 1a nguyén nhan truc tiép han ché vé mat sinh 1y cua sinh vat bam ban
[6] ma con han ché hién tugng quang dudng cia ching [7]. Mac khac, ciing do mua
nhiéu nén do hién twong ddi luu tai mot sd vi tri nhat dinh, d6 man bi giam cuc bd
ciing 12 nguyén nhan dang ké.
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Hinh 3. Biéu d6 thé hién sinh khdi bam bén theo thoi gian (thang / nam) va do sau

0,6m —e—1,4m 2.2m 3,0m
b(g 40
- il

Ra) 35 "

E 30 4 _— =

NS 25 . 7

o 20 N 7 -

= o N 4 7 ol

[ B &2 [ . N _— 4

N 10 N >

= 5 X —

@ 0 g o ——

A 9,2016 10 11 12 1,20017 2 3 4 5 6 7 8

Hinh 4. Biéu d6 thé hién dién tich bam béan theo thoi gian (thang / nim) va do sau

O pham vi d¢ sau tur 0,6 m cho dén 3,0 m, mic du khong c6 su thay ddi 16m vé
dd sau nhung van c6 su khac biét vé sinh khéi va dién tich bAm ban ma chu yéu o
cac thang mua khé. Theo cac nghién ctru da cong bd & trong khoang do sau nay, moi
truong cho phép tao ra dac trung bam ban tuwong tu nhau [11]. Tuy nhién cic mau &
d6 séu 0,6 m van c6 sinh khdi bam ban it hon, c6 thé duoc giai thich dya vao anh
hudng cua viée di chuyén tuong dm gitta mau va moi truong do song khién nuéc
ludn trugt trén bé mit va do cac miu nay ciing chiu sy rung ldc nhiéu nhét do dao
dong cua phao gy ra [1, 2]. Nguoc lai, dién tich bam bén it hon trén cic mau & do
sdu 3,0 m co thé do nhan dugc it 4nh sang hon & nhiing thoi diém dinh tridu va dé bi
tac dong boi cat, tram tich ddy tai thoi diém day tridu gy kho khan cho céc au tring
bam va phat trién.
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3.3. Khao sat su ting sinh khoi sau mdt nim va theo mua thir nghiém

Két qua bam ban trén cac mau thir nghiém tir thang tht 2 tr& di déu c6 dién
tich bam ban ting, s ca thé ciing nhu sinh khdi ting 1én 5 rét (hinh 5, 6). Toc do
tang sinh khéi ciia quan thé bam ban gan nhu tuyén tinh chiing t6 sinh vat bam phat
trién déu din ca vé sb lugng va kich thudce va khong co su khac biét rd rét giita cac
mau thir nghiém & cac d6 sau khac nhau tir 0,6 dén 2,2 m.

2 4
Hinh 5. Anh dai dién mau theo phuong an 2 ¢ d¢ sau 1,4 m (thang thir nghiém)
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S thang thir nghiém (tir 19/9/2016)

Hinh 6. Biéu db thé hién sinh khdi bam ban theo thoi gian thir nghiém va d6 sau

Chi riéng mau & do sau 3,0 m c6 sinh khdi bam ban thuong thap hon va thay
d6i khong déu dan. Piéu nay do cac mau nay thudng chiu diéu kién lang dong trim
tich cao, dong nudc ngﬁm tir sudi 1am han ché sinh vat bam phat trién. Mic du vao
cac thang mua kho bam ban cam tng (trong 30 ngay dau) 14 thap nhét trong nam
nhung trén dd thi hinh 6, téc d6 phat trién sinh khéi vin manh nhét 1a do giai doan
nay, cac sinh vat hé macro da bam 6n dinh va ting truong manh. Sau 7, 8 thang, sinh
khéi ting khong déng ké, tham chi c6 thé giam do mot s6 hau bi chét, 16p vo va
phan than bi tach dan khéi mau.
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Bang 3. Sinh khéi tAm kiém tra theo phuong an 2 (g/m?) va phuong an 3 (£%)

S6 | 0,6m| 06m | 1.4m| 14m | 22m| 22m | 3m 3m
thang| (PA2)| (PA3) | (PA2)| (PA3) | (PA2)| (PA3) | (PA2)| (PA3)
2 678 | 426,4% | 412 | +121% | 589 | +7.8% | 478 +2.5 %

1700 39% | 1478 | +48% | 1411 | +£12,7%| 955 | +38,6 %
2311 4.4 % | 2111 | £16,96% | 3189 | +3,4% | 1449 | +10,2 %
3690 | +2,4% | 3213 | +1,93 % | 3573 3,5% | 1623 -6,7 %

[V, T N SN IR VS )

Ngoai ra, thoi diém dat mau cling anh huong dén tc do tang sinh khdi ¢ giai
doan ban dau. S liéu trinh bay ¢ bang 3 cho thay hau hét cic mau trién khai vao
thoi diém mua kho (phu:ong an 3) c6 do tang smh khdi cao hon so v6i cac mau trién
khai vao mua mua. Két qua nay 1a do cac mau trién khai theo phuong an 3 c6 loi thé
phat trién ban dau nén ching nhanh chong ting truong. Tuy vy, sau hon 5 thang
thir nghiém, sinh khéi theo phuwong 4n 2 va 3 1a twong dwong nhau.

4. KET LUAN

- Bam ban sinh hoc ban dau (thang dau tién) dién ra thuén loi hon vao céac
khoang thoi gian tir thang 3 dén thang 9 (mua kho) va cao hon tir 2 dén 4 14n so voi
cac thang con lai (mua mua). PJ sau ¢ 1,4 m va 2,2 m tai phao thir nghiém & Pam
Bay thich hop cho thtr nghi¢m bam ban sinh hoc do dién ra manh hon va én dinh
hon so vo1 ¢ @0 sau 0,6 m va 3,0 m.

- ,T(A)c do tang sinh khéi c}ién ra manh va hau nhu tuyén tinh trong khoang tur thang
thir 3 dén thang thtr 7, sau do toc do tang cham lai va khong dang ké cho dén 12 thang.

- Mtic 46 bam ban ¢ nhitng thang dau tién (sau 2,3 va 4 thang) phu thudc vao
mua trién khai dat mau (dat miu vao thang 9 - mia mua cho gi tri thap hon so véi
dat vao thang 4, 5, 6 - mua khd). Tuy nhién sau 6 thang, mutc sai khic nay khong
con y nghia.
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SUMMARY

INVESTIGATION OF MACRO BIO-FOULING IN TIME AND DEPTH
AT DAM BAY MARINE RESEARCH AND TESTING STATION

The initial bio-fouling occurred more favorably in the months from March to

September and 2 to 4 times higher than the rest. The testing conditions were most
stable at depth of 1.4 m and 2.2 m compared to 0.6 m and 3.0 m. The biomass
growth rate was almost linearly observed from 3™ to 7" months, then slowed down
and was negligible up to 12" month. The level of bio-fouling in the first 4 months
depended on the seasons (biomass of samples have been immersed in September
lower than that of samples immersed from April to June). However, after 6 months,
this difference is not significant.

Keywords: Bam bdn macro, sinh khéi, dién tich bam ban, thoi gian thir nghiém.
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