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Tém tit:

Nghién ctru Anh huwéng cia ty 1€ N/P dén sw phat trién ciia vi khuin lam (VKL) 6 cac do man khac nhau dwge thuc
hién nhim xéc dinh cac yéu t6 moi truong cé Anh huwéng téi VKL va dnh hwéng cia ty 1€ N/P dén su phat trién ciia
VKL ¢ cic dd min khac nhau trong diéu ki¢n thi nghiém. Ba loai Anabaena sp., Lyngbya sp. va Microcystis sp. chiém
wu thé dwoge phan 1ap tir cic ao nudi tdm dwoe nudi trong mdi trudng c6 cac d min khac nhau (0; 5; 10; 15 va 20
ppt) va cac ty 1€ N/P khac nhau (2/1; 4/1; 6/1; 8/1) Trong diéu kién thi nghiém, loai Anabaena sp. phat trién tot &
cac do man tir S ppt dén 15 ppt va phat trién t6t nhat & do man 10 ppt. Loai Lyngbya sp. phat trién rat manh trong
tt ca cic nhém do man, tot nhat & do man 10 ppt. Loal Mtcrocystts sp. phat trién ot & do man tir 0 ppt den 10 ppt,
tot nhit & do man 5 ppt. Loai Anabaena sp. phat trién tot nhat & ty 1€ N/P= 8/1 va do man 10 ppt, phat trién kém &
ty 18 N/P = 2/1 dén 4/1 & 46 min 0 ppt. Loai Lyngbya sp. phit trién tot nhat & ty 18 N/P = 8/1 va dd min 10 ppt, phat
trién kém & ty 18 N/P = 2/1 dén 4/1 & dd min 20 ppt. Loai Mycrocystis sp. phat trién tot nhat & ty 18 N/P = 8/1 va do

min 5 ppt, phat trién kém 6 ty 18 N/P = 2/1 dén 4/1 & d6 min 20 ppt.

Tir khoa: Anabaena sp., dp man, Lyngbya sp., Microcystis sp., ty ¢ N/P, VKL.

Chi sé phén loai: 4.5

Dét van de

Tao duoc coi la ¢6 loi cho t6m nudi boi chung giup duy
tri cac diéu kién moi truong thich hop, vira 1a nguon cung
cap oxy hoa tan vira hap thu ammonia [1], nhung khi chung
phét trién qua mirc s& gay nén sy 6 nhiém cho ao nu6i. Hau
qua ctia sy 6 nhiém 13 viéc tiéu thu oxy trong nudc va ngin
can 4nh sang xuyén qua cc ting nudc thdp hon cua mot
lwong 16n tao, chinh didu nay anh huéng dén kha ning ho
hép ctia dong vat thay san va cac dong vat dudi nude [2].

Vi khuan lam (VKL) con duoc goi la tao lam, 1a nhom
vi sinh vat nhan nguyén thudc vi khuan that c6 cau tao gan
gili voi cdu tao ctia vi khudn Gram am, phan b6 rat rong rii
trong tw nhién. Dai bo phén VKL sdng trong nudc ngot, mot
s6 phan bd trong nhitng vung nudc man giau chat hitu co
hodc trong nude lg, mot s6 song cong sinh. Nhiéu VKL cé
kha ning ¢ dinh nito va cé sirc dé khang cao véi cac didu
kién bét lgi, cho nén co thé gap VKL trén cac bé mat tang da
hodc trong viing sa mac, trong cac sudi nude nong co nhiét
d6 cao t6i 87°C, trong cac vung bién c6 ndong d6 mudi 1én
t61 70 ppt [3].

Nghién ctru cua Yusoff va cong su [4] chi ra ring, ham
lugng chat dinh dudng qua cao, chii yéu 1a ham luong
phospho hoa tan, ammonia va nitrate 1a mdt trong cac trd
ngai chinh & ao nudi tém thdm canh. Khi & miic cao, ngudn
chat dinh dudng nay thuc day sy phat trién ctia thuc vat thity
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sinh, dan dén su phat trién qua muc cua cac nhoém thyc vt
ndi, hién tugng nd hoa cia tdo lam thay ddi co ban khu hé
thity sinh vat [2]. Khi P tong s cao (N/P < 5) sé& tao diéu
kién cho tao phat trién, nhét 1a nhom VKL va tao mat, véi
mat do tong tao cao nhat 13 8.628.200 ca thé/lit [5].

Vi vy nghién ctru anh huong cia do man va ty 1& N/P
trong moi trudng dén sy phat trién ctia mot s6 loai VKL
trong diéu kién phong thi nghiém la can thiét cho viéc danh
gia sy phat trién ctia VKL trong ao nudi tdm ciing nhu cac
thiy vuc khac.

Vat liéu va phuong phap nghién cuu

Loai Anabaena sp.: Mat dj ban dau 500 soi/ml, tuong
duong 5.500 té bao/ml, tat ca cac nghiém thuc déu duge bd
tri trong cung nhiét dg, anh sang va pH, nhiét d¢ trung binh
do duoc tai thoi diém 9 dén 10 gio sang 1a (34,3+0,3°C), pH
ban dau = 7,8; cuong do anh sang trung binh (1.717,1+£2,35
lux), chu ky chiéu sang 24/24 gio.

Lodi Lyngbya sp.: Mat d6 ban dau 500 soi/ml, trong
duong 5.250 té bao/ml, tat ca cac nghiém thirc déu duoc bd
tri trong cung nhiét dg, anh sang va pH, nhiét d¢ trung binh
do duoc tai thoi diém 9 dén 10 gio sang 1a (33,3+0,4°C), pH
ban dau = 7,9; cudng do anh sang trung binh (1.688,7+7,69
lux), chu ky chiéu sang 24/24 gio.

Loai Microcystis sp.: Mat d6 ban dau 8.000 té bao/ml,



s Khoa hoc Néng nghiép

The effect of the N/P ratios on the growth
of cyanobacteria at different salinities

Quang Duong Nguyen Nguyen, Phu Hoa Nguyen®
Nong Lam University Ho Chi Minh City
Received 15 June 2017; accepted 31 August 2017

Abstracts:

The study “The effect of the N/P ratios on the growth
of cyanobacteria at different salinities” was conducted
to identify the effect of N/P ratio to the development of
cyanobacteria in various saline levels in the experiment
conditions. The three prevailing species, Anabaena sp.,
Lyngbya sp., and Microcystis sp., which were isolated
from the shrimp ponds, were cultured in the conditions of
different salinities (0, 5, 10, 15, and 20 ppt) and different
N/P ratios (2/1, 4/1, 6/1, and 8/1). In the experimental
conditions, Anabaena sp. thrived well in the salinity of 5
ppt to 15 ppt and developed the best in 10 ppt. Lyngbya
sp. thrived in all the ratios of salinity and grew best at 10
ppt. Microcystis sp. thrived in salinities from 0 ppt to 10
ppt and grew best at the salinity of 5 ppt. Anabaena sp.
grew best in the N/P ratio = 8/1 and 10 ppt salinity, grew
poorly in the N/P ratio = 2/1 to 4/1 and the salinity of 0
ppt. Lyngbya sp. grew best in the N/P ratio = 8/1 and 10
ppt salinity, grew slowly in the N/P ratio = 2/1 to 4/1 and
the salinity of 20 ppt. Mycrocystis sp. grew best in the
N/P ratio = 8/1 and 5 ppt salinity, grew badly in the N/P
ratio = 2/1 to 4/1 and the salinity of 20 ppt.

Keywords: Anabaena sp., cyanobacteria, Lyngbya sp.,
Microcystis sp., N/P ratio, salinity.
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tat ca cac nghiém thic déu duoc bd tri trong cung nhiét do,
anh sang va pH, nhiét do trung binh do dugc tai thoi diém 9
dén 10 gid sang 1a (34+0,7°C), pH ban dau = 7,9; cuong do
anh sang trung binh (1.692,5+11,8 lux), chu ky chiéu sang
24/24 gio.

Phwong phdp bé tri thi nghiém

Khao sat tang truong cuia VKL nuoi trong moi truong co
ty 18 N/P khéc nhau, thi nghiém dugc bé tri gdm 20 nghiém
thire, bién s6 d6 min tuong g véi 5 muc (0, 5, 10, 15, 20
ppt) va bién sb ty 16 N/P voi 4 muc (2/1, 4/1, 6/1, 8/1), v6i
3 1an lap lai. Cac nghiém thirc déu dung chung méi truong
Walne (c6 ty 1€ N/P = 4/1), cac nghiém thic co6 ty 1¢ N/P =
2/1; 6/1; 8/1 duoc pha béng cach bod sung thém N hoac P vao
mdi truong Walne cho dung ty 16 [bd sung P bang potassium
phosphate monobasic (KH,PO,) va N béng sodium nitrat
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(NaNO,)]. Tét ca cac nghiém thitc déu dugce bd tri voi 3 lan
lap lai.

Chi tiéu theo doi

~Ma§1t d0 cta VKL theo don yi té ba}o/ml, bién dong sau
moi 2 ngay, tr ngay 0 (ngay bo tri) dén ngay thur 12 1a két
thac thi nghiém.

Phwong phdp xir Iy va phan tich sé li¢u

Céc s6 liéu sau khi thu thap, xtr 1y bang cac phuong phap
thong ké nhu phan tich twong quan va hdi quy voi hé sd
tuong quan Pearson, phan tich phuong sai, tuong quan da
bién, sir dung tric nghiém Duncan, Bonferroni. Vi s6 lidu
gbc 1a s6 dém va phan bé rat rong nén khi xir Iy thong ké da
dugc chuyén vé dang logarit, phdn mém thong ké sir dung 1a
SPSS 19.0. B6 thi dugc v& bang phan mém Excel va SPSS
19.0.

Két qua va thao luan

Sw tang truong ciua loai Anabaena sp. trong moi
truong co ty I1é¢ N/P va dp man khdc nhau

Két qua phén tich thong ké anh huong giira cac ty 16 N/P
va 6 man khac nhau dén ting truong cua lodi Anabaena sp.
cho théy, mat do trung binh cua loai Anabaena sp. & nghiém
thirc c6 ty 1¢ N/P = 8/1 va do man 10 ppt dat cao nhét va
¢6 ¥ nghia théng ké (P < 0,05). Mat do trung binh cua loai
Anabaena sp. 6 2 nghiém thuc c6 ty 1€ N/P =2/1 va d6 man
0 ppt, ty 16 N/P = 4/1 va d6 man 0 ppt dat thap nhét, giira 2
nghiém thirc nay khong c6 su khac biét c6 y nghia thong ké
(P>0,05).

Bang 1. Mat do trung binh Anabaena sp. trong moi truong
c6 ty 18 N/P va dé man khac nhau.

N/p Mt do trung binh Anabaena sp. (x 10° té bao/ml)

AZ'm 0 ppt 5 ppt 10 ppt 15 ppt 20 ppt

Ul 122,51:40,60° 600,05:40,60% 1.535.96£40,60%  403,98:40,60%  168,82£40,60°
41 118,69+ 0,60™  590,85+40,60™ 1.570,45+40,60  431,91+40,60%  169,86+40,60%
6/1  152,28+40,60% 663,51+40,60% 1.773,74+40,60%  806,48+40,60%  227,95+40,60
8/1  188,67440,60 912,76+40,60™ 2.050,00+40,60 1.049,96+40,60% 263,02+40,60*

Ghi cha: S6 liéu trong béng la gia tri trung binh tong cac lan thu mau +SE.
Cac g|a tri trén cang mot hang (a,b,c,d,e) va mot cot (x,y,z) néu co cac
ky tu giong nhau thi khac nhau khong co y nghla théng ké (P > 0,05). Két
qué thong ké 1a clia cac 8 liéu da chuyén vé dang logarit.

Xét su bién dong mat do cua loai Anabaena sp. nudi céy
trong diéu kién thi nghiém theo ngdy thu mau, mat do cao
nhat dat duoc 1a (4.127,05+459,00)x10° té bao/ml & nghiém
thirc ¢o6 ty 1€ N/P = 8/1 va d6 man 10 ppt vao ngay nudi thu
12. Méi truong kém thuan lgi nhét cho sy phét trién ctia loai
Anabaena sp. trong nghién ctru nay la ty ¢ N/P=2/1 va 4/1
¢ do man 0 ppt, ¢ trong mdi trudng nay, hinh dang soi cta
Anabaena sp. cling bi phan cat nho hon binh thuong (bang
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Hinh 1. Sgi Anabaena sp. khde manh va sgi bi phan cit
nhé (d¢ phdng dai x 40).

Vao ngdy nudi cdy tha 6, mat do trung binh loai
Anabaena sp. dat cao nhit & nghiém thirc c6 ty 18 N/P = 4/1
va do man 10 ppt; tir ngay thu mau thtr 8 dén ngay thu mau
thtr 12, mat d6 trung binh loai Anabaena sp. dat cao nhat &
nghiém thirc ¢6 ty 18 N/P = 8/1 va do man 10 ppt, ké dén
1a nghiém thirc c¢6 ty 1¢ N/P = 6/1 va do man 10 ppt. Dicu
nay cho thdy, di méi truong c6 d6 man phi hop nhét cho sy
tang truong loai Anabaena sp. 1a 10 ppt, nhung néu ty 16 N/P
khong tang 1én 6/1 dén 8/1 thi véi moi truong ban dau co ty
1¢ N/P = 4/1, mat @6 trung binh lodi Anabaena sp. tuy van
co tang truong theo thoi gian nhung mét d khong cao, day
1a vin dé rat c6 y nghia khi van dung vao thuc té nudi tom.

Sw tiang truong cia loai Lyngbya sp. trong moi truong
co ty 1¢ N/Pva djp man khac nhau

Gidng nhu véi loai Anabaena sp., két qua phan tich
thdng ké anh hudng giita cac ty 18 N/P va d6 man khac nhau
dén tang truong ciia loai Lyngbya sp. cho thiy, mat do trung
binh cua loai Lyngbya sp. ¢ nghiém thtc co6 ty 1€ N/P = §/1
va d6 man 10 ppt dat cao nhat va c6 y nghia thong ké (P <
0,05). Mat do trung binh cua loai Lyngbya sp. ¢ 2 nghi¢m
thirc c6 ty 1€ N/P = 2/1 va d0 man 0 ppt, ty 1&¢ N/P =4/1 va
d6 min 0 ppt dat thap nhat, giita 2 nghiém thirc nay khong
¢6 su khac biét c6 y nghia théng ké (P > 0,05) (hinh 2).

Do man
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Hinh 2. Bién dong mat do trung binh loai Lyngbya sp.
trong mdi trudng c6 ty 1é N/P va dé man khac nhau.
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Xét su bién dong mat do cua loai Lyngbya sp. nudi cay
trong diéu kién thi nghiém theo ngay thu mau, mat d¢ cao
nhét dat dugc 13 (4.012,18+164,00)x10° té bao/ml & nghiém
thirc ¢6 ty 1¢ N/P = 8/1 va do man 10 ppt vao ngay nuéi thir
12. Méi truong kém thuan lgi nhét cho sy phat trién ctia loai
Lyngbya sp. trong nghién ctu nay la ty 1&¢ N/P = 2/1 va 4/1
0 do man 20 ppt.

0 loai Lyngbya sp., anh huong cua ty 1€ N/P 1én sy tang
truong rat rd nét, tir ngay nudi cdy cho dén ngay két thuc
thi nghiém, cac nghiém thuc c6 ty 1¢ N/P = 8/1 mat d¢ trung
binh cua loai Lyngbya sp. phat trién manh hon cac nghiém
thirc c6 ty 16 N/P thdp hon trong tat ca cac do mén khao sat.
Diéu nay cho thiy trong gidi han ciia nghién ctru, ty 18 N/P
ty 16 thuan v6i su phét trién cta loai Lyngbya sp.

Sw tang truong cua loai Microcystis sp. trong moi
truwong co ty Ié¢ N/P va dp man khdc nhau

Két qua phan tich thong ké vé mbi quan hé giira cac
ty 18 N/P cho thay, mat do trung binh loai Microcystis sp.
dat cao nhét & nghiém thac co ty 1€ N/P = 8/1 va d) mén 5
ppt, cao tiép theo 1a & nghiém thic co ty 16 N/P = 6/1 va do
mdn 5 ppt, tuy nhién gitra hai nghi¢m thurc nay, sy khac biét
khong co ¥ nghia théng ké (P > 0,05). Mat d6 trung binh
loai Microcystis sp. thip nhét cac nghiém thirc c6 ty 16 N/P
=2/1 va N/P=4/1 & cuing d0 man 20 ppt va gitra 2 nghiém
thirc nay, su khac biét ciing khong c6 y nghia thong ké (P >
0,05) (hinh 3).
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Hinh 3. Bién dong mat do trung binh Microcystis sp.
trong moi trudng c6 ty 1&é N/P va dé man khac nhau.

Xét su bién dong mat do cua loai Microcystis sp. nudi
cdy trong diéu kién thi nghiém theo ngay thu mau, mat do
cao nhit dat duoc 1a (4.040,44+286,00)x10° té& bao/ml &
ngay nudi cdy thir 10. Mbi truong kém thuan loi nhit cho sy
phat trién cua loai Microcystis sp. 1a ty 18 N/P = 2/1, N/P =
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4/1 va d6 man 20 ppt.

Déi véi loai Microcystis sp., trong pham vi nghién ciru,
do cac nghi¢m thitrc co6 ty 1€ N/P = 8/1 va N/P = 6/1 khong
khac biét co y nghia théng ké (P > 0,05) nén anh hudng
cua ty I¢ N/P cang 16n, khi ty 1€ nay tang dén 6/1 thi mat do
trung binh ctia loai Microcystis sp. da tang 1én rat cao.

Thdo ludn

Xét vé ty 18 N/P =2/1 & tat ca cc thi nghiém, khong thay
¢6 su tang 1én co ¥ nghia thong ké (P > 0,05) & tit ca cac
loai VKL khao sat so vai ty 18 gdc 1a N/P = 4/1 (m6i truong
Walne). Nghién ciru cua [5] cho rang, khi P tong SO cao
(N/P <5) s¢ tao diéu kién cho tao phat trién, nhat 1a nhom
VKL va tao mit. Theo chung t61, s& di c6 su khac biét nay
vi trong ty nhién, rat nhidu loai tao cung phat trién trong
mot thuy vue, khl ty 1&¢ N/P glam Xuong, nhiing loai khong
6 kha nang b dinh dam s& thiéu dinh dudng va tu suy yéu,
nhudng chd cho VKL. Con trong diéu kién thi nghiém nay,
tuy ty 1¢ N/P giam nhung 1a do ting P chit N van khong thay
d6i, voi chi mot loai VKL, hién twong nay khong xay ra.
Nhan dinh nay ciing phtt hop véi mot sd tac gia khac nhu
[6], khi N/P cao, tac P ciia moi truong thip, té bao doi hoi
cung cap P, luc nay téo luc chiém wu thé hon cac nhom khac
boi kha nang sinh truong cao hon cua chung, khi ty 16 N/P
thip, mot s6 VKL c6 thé phat trién manh vi chiing ¢6 kha
ning tong hop nito cua khi troi. Tuong tu, nghién ciru cia
[7] cho rang, VKL c6 mbi lién hé chit ché véi ndng do N va
P trong thity vire hon 14 cac loai tao khac. Piéu nay c6 nghia
la chung c6 thé canh tranh manh hon cac nhém tao khac &
diéu kién moi truong N va P bi giéi han. Con theo [1, 8, 9],
nhu cdu P khong 16n nhung P 14 yéu t6 khong thé thiéu dugc
trong qua trinh nudi tao. Téo silic, VKL va tdo luc phat trién
manh ¢ ham luong P tir 0,1 mg/l, phat trién yéu ¢ ham luong
0,005 mg/1 [10]. Trong thi nghiém cua ching t6i, vdi 0,3 ml
moi truong Walne (chira 3,97 g/l P) cho mét binh nu6i tdo
chira 300 ml méi truong, ham lwong P trong 1 binh tao t6i
thiéu bang 1,19 mg/l cho tit ca cic nghiém thirc, nhu vay
ham luong P & tat ca cac nghiém thirc di ludn cao hon nhu
cdu, do vay khi ting thém ciing khong thiy khac biét.

Trong ba loai nghién ctru, mat do trung binh cua hai loai
Anabaena sp. va Lyngbya sp. dat cao nhat & ty 16 N/P = 8/1,
50 v4i ty 18 N/P = 6/1 thi su khac biét nay 14 c6 ¥ nghia thong
ké (P < 0,05); nhung ¢ loai Microcystis sp., du mat d¢ trung
binh dat cao nhét & ty 1€ N/P = 8/1, nhung so voi ty 16 N/P
= 6/1 thi sy khac biét nay khong c6 y nghia thong ké (P >
0,05), diéu nay phu hop véi két qua nghién ctru cua [11],
VKL cb dinh dam (4dnabaena sp. va Lyngbya sp.) thuong
phat trién manh trong méi truong c6 ty 1& N/P cao hon so
v6i cac loai khong cb dinh dam (Microcystis sp.). Su khac
biét trong ty 1¢ N/P gifra cadc nganh va ho cta phicu sinh thuc
vat cling khac nhau dang ké.

Trong thi nghiém nudi cay loai Microcystis sp. khi mat
do trung binh tang dén khoang (4x109 t€ bao/ml) vao ngay
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thu mau thr 10, thi sau d6 mat do giam lai, trong khi véi
loai Anabaena sp. va loai Lyngbya sp., dén ngay thu mau
thir 12 méi dat duoc ngudng mat do nay, c6 thé day la mic
gi6i han vé mat do trong diéu kién nuéi cdy cia nghién ciru,
theo chiing toi, c6 thé luc nay dinh dudng trong méi trudng
khong con da dé VKL phat trién thém.

Trong diéu kién thi nghiém, do0 man va ty 1€ N/P ¢o
anh huéng 16n dén sy phat trién cua cac loai VKL. Loai
Anabaena sp. va lodi Lyngbya sp. phat trién t6t & 6 man 10
ppt va ty 18 N/P 1a 8/1, nhung loai Anabaena sp. phat trién
kém & ty 18 N/P=2/1 dén 4/1 va d6 man 0 ppt, loai Lyngbya
sp. phat trién kém & ty 18 N/P = 2/1 dén 4/1 va d6 man 20
ppt. Déi v6i loai Microcystis sp. lai phat trién tot & do man
tir 0 ppt dén 10 ppt, tot nhit & d6 médn 5 ppt véi ty 18 N/P =
8/1, phat trién kém & ty 16 N/P = 2/1 dén 4/1 va d6 man 20
ppt. Vi vay day 1a co s& dé& quan Iy moi truong nham han
ché su phat trién ciia VKL, phuc vu nudi trong thiy san noi
chung, con tdm ndi riéng.
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