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Tom tit

Két qua nghién ctru kha ning hép thu cac dang mudi dinh dudng cta rong
nho (Caulerpa Ientillifera J. Agardh, 1837) cho thay khi bon don truc tiép
v&i ham lwong 3 g/m® cac mudi dinh duong NH4CI, KH2PO4 va KNOs, ¢ cac
mét do rong 0, 100, 200 va 300 g/m trong 2 ngay dau rong nho hap thu cac
mubi dinh dudng véi toc d6 cao & tat ca cac mat do rong, va cham hon trong
2 ngay tiép theo. Sau 5 ngay thi nghiém, rong nho d4 hap thu hau hét lugng
mubi dinh dudng d4 bo sung. Két qua thi nghiém ban dau cho thdy véi ham
luong cac mudi dinh dudng trén 1a 3 g/m*, mat do 200 - 300 g/m?, rong nho
c6 kha ning hap thu cic mudi dinh dudng hiéu qua nhat. Tuy nhién, toc do
tang trudng dic trung cua rong nho dat cao nhit trong diéu kién bd sung 3 ¢
NH4Cl/m®va mat do rong nho ban dau la 100 g/m?.
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Abstract

I. MO PAU

The results of study on the absorption ability of some nutrients of Caulerpa
lentillifera J. Agardh, 1837 are shown that when fertilizing separately 3 g/m?
of NH,CI, KH,PO4 and KNO3 with densities of 0, 100, 200 and 300 g/m?,
C. lentillifera absorbed the nutrients at faster rate in all the densities in the
first 2 days, and slower in the next 2 days. After 5 days of the experiment,
the C. lentillifera absorbed almost the amount of nutrients. The preliminary
results are indicated that when fertilizing separately 3 g/m® of the nutrients,
the absorption ability of some nutrients of Caulerpa lentillifera was the best
efficiency with the density of 200 - 300 g/m?. However, the specific growth
rate of C. lentillifera was the highest with 3 g of NH,Cl/m* and density of
100 g/m?.

hé sinh thai ven bién, lam noi trG ngu va
che ché cho nhiéu dong vat bién ma con

Rong bién khong nhiing déng vai tro quan  dugc xem la nha may loc khong 16 do
trong trong chudi thirc 4n, su cin bang cic  ching c6 kha niang hp thu nhanh cic mudi
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dinh dudng trong moéi truong va du trir
trong co thé dé dung dan cho cac giai doan
phét trién (D’Elia va De Boer, 1978). Rong
bién dugc danh gia 13 sy lya chon tiém
ning dé cai thién méi truong nudi thay san
vi ching it ton dién tich nudi nhung lai c6
kha ning to 16n trong viéc hap thu cac chat
dinh dudng hoa tan (Neori va cs., 2004).

Rong nho (Caulerpa lentillifera J.
Agardh, 1837), phan bd tu nhién & Pong
Nam A, Nhat Ban (quanh dao Okinawa) va
cic dao ving bién Thai Binh Duong
(Shokita va cs., 1991), rong nho con duoc
biét dén véi cac tén khic nhu nho bién hodc
tring c4 hoi xanh. Lodi rong nay c6 kha
ning thich nghi véi sy thay doi cia moi
truong song cao, chung c6 thé séng ¢ do
sau tr 40 m nudc (Taylor, 1977) hoac cé
thé bt gip & ving nudc ndng, day bun cét,
cat bun, day san ho hodc béi cat 1an bun va
X&c Vo sinh vat (Guo va cs., 2015).

Tai Viét Nam, rong nho dugc tim thiy &
ving dao Phi Quéc (Pham Hoang Ho,
1969) véi kich thude nho hon nhiéu so véi
rong nho & Philippin hay Nhat Ban va da
dugc nghién ciru vé cac dic diém sinh hoc
cling nhu thir nghiém nudi trong trong
phong thi nghiém (Trong bao céo dé tai
“Nghién ctru cac dac trung sinh ly, sinh thai
cia lodi rong nho bién (Caulerpa
lentillifera J. Ag.) nhap ndi c6 ngudn goc tir
Nhat Ban lam co so cho ky thuat nudi
trong” do Nguyén Xuan Hoa va cs. thuc
hién vao nam 2004), trong ao (Trong bao
cdo dé tai “Thur nghiém trong rong nho
(Caulerpa litillifera J. Agardh 1873) ¢ diéu
kién tu nhién” do Nguyén Xuan Vy va cs.
thuc hién vao nam 2005) va trong bé
(Nguyén Thi Ngoc Anh va cs., 2015).

Ngoai gia tri vé dinh dudng va duoc
pham, cac nghién ciru hién nay cho thay C.
lentillifera c6 kha nang hip thu cac kim loai
nang (Cd, Cu, Pb) (Apiratikul va cs., 2004;
Pavasant va cs., 2006), hip thu chit nhuom
co ban Astrazon FGRL (Pavasant va
Marungrueng, 2006), hap thu amoni trong
moi truong nudi khi nudi ghép véi tom st
trong ao (Hamano, 2005), rong nho ciing
dugc khiang dinh c6 kha ning hip thu
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nhanh cac chat hiru co (N, P) trong moi
treong nudc nén cd kha ning lam giam
mirc 46 6 nhiém moi truong dic biét & diéu
kién phi dudng (Nguyén Hiru Pai va cs.,
2009). Kha ning hap thu mudi dinh dudng
cia rong nho ciing dugc nghién chu
bdi Deraxbudsarakom va cs. (2003); Guo
va cs. (2015 a, b); Hengtong va cs. (2016).
Tuy nhién, cac nghién ctru vé kha ning cai
thién moi truong cua rong nho chi duoc
thuc hién trong cac moi truong nudc bién
tu nhién. Muc ti€u cua nghién ciru nay
nham xéac dinh kha ning hap thu NH4/NHs,
NOs, PO, cuia rong nho trong diéu kién co
bo sung mudi dinh dudng nhim md ra
huéng két hop rong nho trong bé c& canh
nham cai thién moi trudng bé nudi trong
diéu kién nudi ca canh v4i mat do cao phuc
vu trung bay hi¢n nay.

II. PHUONG PHAP

Chon nhiing tan rong khoe manh, gdm ca
phan than bo va than ding, mau xanh dam,
khong dap nat. Cac tan rong nay dugc luu
gilr 3 ngay trong mdi truong nudc gidng bé
thi nghiém dé rong thich nghi véi moéi
truong.

Nghién ctru kha ning hip thu cac dang
mubi dinh dudng cua rong nho dugc thuc
hién trén co s¢ bod sung riéng Ié 3 loai mudi
dinh dudng 1a: NH4Cl, KH,PO4 va KNOs.
Ham luong mudi dinh dudng str dung cho
mdi dot thi nghiém 1a 3g/m®, véi mat do
rong 1a 0 g (d6i ching), 100 g/m?, 200 g/m?
va 300 g/m? Thi nghiém dugc tién hanh
trong 12 bé kinh kich thuéc (dai X rong
x ca0) 0,7 m x 0,4 m x 0,5 m (thé tich chua
nude: 100 lit) va duoc bd tri trong khu vire
cd mai che, suc khi 24/24, anh sang dugc
cung cip hoan toan boi hé théng dén véi
chu ky chiéu sang 1 10:14 va duoc do bang
may Apogee (model MQ-200, serial #
4735) dam bao duy tri 35 - 40 umol.s™.m?
(Guo va cs., 2015a). Mdi nghiém thirc duge
lap lai 3 lan véi thoi gian thi nghiém 1a 5
ngay. Sau mdi dot thi nghiém nudc bién va
rong nho dugc thay méi hoan toan & tat ca
cac nghiém thirc.



Nhiét d6 duoc do bang nhiét ké thay
ngan (d6 chinh xac + 1°C), pH duoc do
bang may pH aqua Pal+ (d6 chinh xéc
+ 0,1). B man dugc do béng khue xa ké
(do chinh xac + 1%o). Nhiét do, d6 man va
pH déu duoc do 1 lan/ ngay (ldc 10 gio)

Mau nuée duge thu 1 lan/ ngdy cuing véi
thoi diém do cac yéu tb6 méi truong bang
cac chai nhya va dugc bao quan ¢ tu dong
am sau (-40°C). Sau khi két thuc thi
nghiém, cAc mau nudc nay duoc phan tich
dong thoi boi phong Sinh thai bién, Vién
Hai dwong hoc. Kha ning hap thu amoni,
nitrat va photphat cta rong nho trong thi
nghiém nay dugc xac dinh la luong amoni,
nitrat, photphat mat di theo thoi gian so véi
ban dau (0 day bo qua phan mat di do bay
hoi, tu phan hity hodc hap thu béi cac sinh
vat phi du). Ham lugng mudi dinh dudng
duogc phan tich theo APHA, 1998.

Téc do tang truong dic trung (SGR:
specific growth rate) ctua rong nho (Shokita
va cs.,1991):

W1
100 x (IogW—O)
SGR =

N
Trong d6: SGR: Téc do tang truong dic

trung (%/ngay) Wo: Khéi luong rong ban
dau (g/m®); Wi: Khéi hrcmg rong sau thoi
gian thi nghiém N ngay (g/m?).

S6 litu duoc xur Iy va phan tich bang
phan mém Microsoft Excel va phan tich
phuong sai (ANOVA). Gia tri p < 0,05
dugc xem 1a khac nhau ¢ y nghia thong ké.

I1l. KET QUA VA THAO LUAN
1. Méi truong bé nudi

Két qua cho thiy cac yéu té nhiét 46 dao
dong trong khoang 29-30°C, pH tir 7,8-7,9,
d6 man tir 34-35%0 va anh sang déu nam
trong khoang phu hgp cho su sinh trudng
ctia rong nho (Trong bao co dé tai “Nghién
ctru cdc ddc trung sinh 1y, sinh thai cua loai
rong nho bién (Caulerpa lentillifera J. Ag.)
nhap noi ¢ nguon goc tir Nhat Ban lam co
so cho ky thuat nudi trong” do Nguyén
Xuén Hoa va cs. thuc hién vao nam 2004).
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2. Kha niing hap thu amoni

Két qua thi nghiém dugc trinh bay &
Hinh 1.

Cu thé, sau 24 gio thi nghiém (ngay 1),
ham lugng amoni giam nhanh & nghiém
thitc ¢6 rong. Tdc dd hap thu amoni 1a 25 -
44% tuong duong v&i ham lugng amoni chi
con lan luot 535 pg NH,/l, 458 pg NH,/I
va 413 pg NH4/l & cac mat d6 rong lan luot
100 g/m?, 200 g/m? va 300 g/m? so véi 733
1g NHy/I & nghiém thice ddi ching. Két qua
nay cho thiy rong nho c6 kha ning hap thu
amoni véi toc do cao trong thoi gian ngan.

Tir ngdy thir 2 dén ngdy tha 4, mic du
ham lwong amoni giam khong dang ké ¢ tat
ca cac mat do rong va cO sai khac so véi
nghiém thirc d6i chiing nhung lai khong c6
sai khac c6 y nghia thong ké giira cac mat
d6 rong (tdc d6 hap thu chi dat khoang 38 -
54%) twong Ung v&i ham lwong mudi dat
446 - 362 pug NH4/1, 402 - 337 pg NH4/l va
397 - 342 pg NH,/l & mat o 100 g/m?, 200
g/m? va 300 g/m?so véGi 720 - 678 pg NH,/I
(dbi ching).

Két qua cho thiy sau 5 ngdy thi nghiém,
ham lugng amoni chi con 127 - 179 ug
NH4/1 tuong trng khoang 80% luong amoni
so voi ban dau (ngdy 0) va sai khac cé y
nghia théng k& (p < 0,05) so voi 678 pg
NH,/l & nghiém thirc d6i ching (twong tng
lugng amoni chi giam khoang 9%).

Kha ning hap thu amoni cia rong nho ty
¢ thun v6i mat dg rong, tuy nhién két qua
thi nghiém ciing cho thay khong c¢6 sai khac
thong ké vé kha ning hap thu amoni giita
mat do 100 g/m’ (dat 75%), va 200 g/m’
(dat 76%) nhung cé sai khac v6i thong ké
v6i nghiém thirc c6 mat do rong 1a 300 g/m?
(dat 83%) p < 0,05.

Két qua tuong tu ciing dugc ghi nhan
voi Ulva lacatus (Neori va Shpigel, 1999),
3 loai rong cau (rong cau chi, rong cau that
va rong cau cudc (L€ Nhu Hau va cs.,
2005), Kappaphycus alvarezii (Doty)
(Pham Van Huyén, 2007), tuy nhién kha
ning hap thu amoni cia rong nho trong thi
nghiém nay cham hon so vai rong xa lach
Ulva reticulata va Ulva papenfussii
(Nguyén Xuan Hoa va cs., 2001).



—e—Bdiching -8 100g/m2 - -A- 200g/m2 —x— 300g/m2
1000.0
eno.0
i g
= hY
g 600.0 \\\
4000 Y~ .::_-%____.__#\ _____
R
200.0 N
AN |
>
0.0

MGAY O NGAY 1 NGAY 2 NGAY 3 NGAY 4 NGAY §

Hinh 1. Kha ning hap thy amoni ctia rong nho (C. lentillifera)
trong dicu kién thi nghiém
Fig. 1. Absorption rates of N-NH, by C. lentillifera in experimental condition

3. Kha niing hip thu mudi nitrat

Két qua sau 5 ngay cho thiy: ham luong
nitrat trong cac nghiém thirc c6 rong déu
giam manh va sai khac c6 y nghia thong ké
S0 Véi d6i chung nhung lai khong sai khac
thdng ké giita cac mat do rong (Hinh 2).

Trong 2 ngdy dau, ham luong nitrat hau
nhu khong thay d6i & nghiém thuc doi
ching (van duy tri mac 1.790 pgNOs/l)
nhung da glam dang ké & tat ca cac nghiém
thirc c6 bd sung rong nho, tuwong tng chi
con 613 pgNOs/l, 614 ugNOs/l va 651 ug
NO3/1 d6i véi nghiém thirc c6 mat do rong
la 100 g/m?, 200 g/m?va 300 g rong/m? (p
<0,05).

Két thic thi nghiém, ham lugng nitrat ¢
tat ca cac nghiém thic c6 rong déu giam
manh va sai khac théng ké so véi d6i ching
(p < 0,05). Sau 5 ngay, rong nho da hap thu
khoang 80% lugng nitrat trong thoi gian thi
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nghiém va ham lugng nitrat & nghi€m thirc
c6 mat do rong nho 300 g/m’ giam 16n nhit
(chi con 423 pgNOs/l), ké dén 1a 200 g/m?
(dat 440 pgNO3/l) va thip nhat & mat do
100 g/m? (con 517 pgNOs/l) trong khi d6
gia tri ndy 1a 1.796 pgNOs/l & ddi chimng.
Két qua ciling cho thdy ham luong nitrat
trong nghiém thirc d6i chung ting nhe
khong dang ké (khoang 2%) do su chuyén
hoa cac nitrit va amoni trong nudc bién
thanh dang nitrat theo chu trinh nito trong
nude vi khéng cd tdc dong ctia rong nho
trong mo1 truong nudi.

Két qua vé thoi gian hap thu nitrat cta
rong nho trong thi nghiém nay phu hop véi
nghién ctru trén rong céu (L& Nhu Hau va
cs., 2005) va rong sun (Pham Van Huyén,
2007) nhung cham hon so véi rong xa lach
Ulva papenfussii (Nguyén Xuan Hoa va cs.,
2001).
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Hinh 2. Kha ning hap thu nitrat cua rong nho (C. lentillifera)
trong dicu kién thi nghiém
Fig. 2. Absorption rates of N-NO; by C. lentillifera in experimental condition

4. Kha ning hiap thu mudi photphat
(P-PO.%)

Mic di khong c6 su sai khac théng ké vé
ham lugng photphat gifta cac nghiém thirc
c6 mat d6 rong thi nghiém khac nhau (p
> 0,05) nhung két qua thi nghiém cho thiy
rong nho c6 kha nang hap thu photphat cao
S0 v&i dbi chirng (Hinh 3).

Sau 24 gio thi nghiém, c6 su giam manh
vé ham lugng photphat ¢ nghiém thirc co
mat do rong 1a 200 g/m? (chi con 1.346
HgPOL/N), tiép theo 1a 1.416 pgPO4/I (mat
d6 rong 300 g/m?) va cudi cing 1a 1.569
HgPO,/l (mat do rong 100 g/m?) va sai khéac
c6 y nghia thong ké (p < 0,05) so véi ddi
ching (dat 2.117 pugPO4/l). Sang ngay thi
3, ham lugng photphat c6 xu hudng giam ti
Ié nghich véi mat do rong trong bé thi
nghiém. Két qua ¢ ngdy thtr 4 lan luot 1a
1.024 pgPO4/I, 1.018 pgPO4/I va 908
HgPO./1 d6i voi mat do rong theo thir tur
100 g/m?, 200 g/m* va 300 g/m? trong khi
d6 ham luong photphat & dbi ching c6 xu

huéng ting khoang 3% véi ban dau (dat
2.146 pgPO4/1). Sau 5 ngay thi nghiém rong
nho d4 hip thu khoang 60% luong photphat
b6 sung ban dau.

Két qua nay cho thiy rong nho c6 kha
ning hip thu photphat cham hon so véi
amoni va nitrat. Két qua nay phd hop véi
nghién ciu trén rong cau cudc
Gracilariopsis bailinae Zhang & Xia
(1991), sau 2 ngay b6 sung KH,POj, thi toc
d6 héap thu cua rong ciing chi 12 49% (Pham
Vin Huyén va cs., 2007). Tuy nhién, két
qua nghién ctru trén Ulva papenfussii lai
cho thay chi sau 4 gio rong d4 hap thu hon
60% photphat trong modi truong (Nguyén
Xuén Hoa va cs., 2001) va sau 2 ngay rong
sun hap thu 30 - 60% luong photphat theo
khbi lugng rong (Pham Vin Huyén, 2007),
sau 3 ngay rong cau chi, rong cau thit va
rong cdu cudc dd hap thu hau hét luong
photphat trong moéi truong nudi (L€ Nhu
Hau va cs., 2005).
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Hinh 3. Kha ning hap thu photphat cua rong nho (C. lentillifera)
trong dicu kién thi nghiém
Fig. 3. Absorption rates of P-PO, by C. lentillifera in experimental condition

5. Toc dd ting trwéong dic trung Cia
rong nho

Két qua thi nghiém cho thiy téc do ting
trudng dic trung cuia rong nho tang ti 1¢
nghich v6i mat do rong trong tat ca cac moi
truong dinh dudng.

Khi bd sung NH,CI rong nho c¢6 téc do
tang trueong dac trung cao dat 3,45%/ngay;
3,08%/ngay va 2,86%/ngay ddi voi mat do
100 g/m?, 200 g/m? va 300 g/m. Nhung c4c
gia tri ndy lan luwot 1a 2,38%/ngay;
2,35%/ngay; 2,04%/ngay khi bd sung
KNO; va 1,5%/ngay; 1,2%/ngay; 1,23%/
ngay khi b sung KH,PO,, nhu vay, rong
nho ¢ kha ning tang truong tot trong moi
truong gidu amoni (Bang 2).

Két qua cua thi nghiém trén chi ra rang,
rong nho cé kha nang dugc nudi va sir dung
dé hap thu amoni, nitrat, photphat trong cac

hé thong nudi tudn hoadn trong nha. Picu
nay ciing cho thiy tiém ning trong viéc
thiét ké hé théng loc bang cach st dung
rong nho bén canh cic hé thong loc sinh
hoc truyén thong chi dia hoan toan vao loc
vi sinh nhu hién nay. Do c4c bé nudi hién
tai, ngoai luong thirc n bd sung cho sinh
vat nudi hang ngay con phai ké dén lugng
I6n chat thai ciia chinh cac vat nudi ciing
nhu qué trinh phan giai ctia ca hé thong nén
lugng amoni, nitrat va photphat dugc giai
phong va tich luy s€ anh hudng tdi suc
khoe vat nudi nén kha niang két hop rong
nho trong h¢ thong loc tuan hoan s& mé ra
hudng mai trong quan Iy moi truong nude
bé nuoi, dic biét 1a hap thu cac mudi amoni,
nitrat va photphat ma loc vi sinh chua xir 1y
duogc trong hé théng nudi tai Bao tang Hai
duong hoc hién nay.
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Béng 2. Téc do ting trudng dic trung cua rong nho trong diéu kién thi nghiém
Table 2. Specific growth rate of C. lentillifera in experimental condition

SGR (%/ngay) 100 g/m? 200 g/m? 300 g/m?

B6 sung mudi amoni 3,45" + 0,080 3,08° 0,128 2,86° + 0,066
B6 sung mudi nitrat 2,39° + 0,250 2,35% + 0,243 2,04° +0,135
B6 sung mudi photphat 1,50° + 0,146 1,23°+0,171 1,23+ 0,101

Ghi chu: cac ky hiéu so mii khdc nhau trén ciing mét hang biéu thi sw sai khdc c6 ¥ nghia thong ké

(p < 0,05). S6 liéu trinh bay 1 trung binh + SE
IV. KET LUAN

Khi bon don cac dang phan bon NHCI,
KH,PO4 va KNO3 trong 5 ngay thi toc do
hip thu cta rong nho tdt nhit dbi véi
amoni, tiép d6 1a nitrat va hap thu cham
nhat d6i v6i photphat & tat ca cac mat do
rong. Tuy nhién, & mat dé 200 - 300 g/m?
kha niang hip thu mudi dinh dudng cua
rong nho dat hi¢u qué nhét.

Tbc @0 ting trudng cta rong nho dat cao
nhat trong diéu kién bd sung 3 g NH,CI/m®
v6i mat do rong nho ban déu 1a 100 g/m®.

Loi cam on. Bai b4o st dung két qua cua
dé tai co so nim 2016, phong Ky thuat nudi
sinh vat bién, Vién Hai duong hoc. Chung
t6i Xin guri 1061 cam on dén ThS. Phan Minh
Thu va phong Sinh thai bién da gilp do
phan tich cac ham luong mudi dinh dudng
trong thi nghi¢m.
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