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ABSTRACT

The study was conducted to evaluate the biodiversity of phytoplankton in the full-dyke
(FD) and semi-dyke (SD) systems in Vong Dong communes, Thoai Son district, An
Giang province. Phytoplankton samples were collected in the dry season (April) and
in the rainy season (October) in 2019. Total of 30 sampling sites was selected for
collecting the phytoplankton samples. The results identified that the number of
phytoplankton species in the FD system (42 species) was lower than that in the SD
system (74 species) in the dry season, but in the rainy season, the value in the FD
system (113 species) recorded higher than in the SD system (101 species). The
Bacillariophyta and Euglenophyta were dominant in the FD system but in the SD
system, the Chlorophyta and Euglenophyta were dominat. The density of
phytoplankton in the FD system was lower than that the SD system. The average
density of phytoplankton in the dry season determined 4.980 individuals/L and 13.943
individuals/L, respectively. Meanwhile, in the rainy season, the mean density of
phytoplankton recorded 11.540 individuals/L in the FD systems and 13.550
individuals/L in the SD systems. Shannon-Weiner diversity index (H') ranged from
1.22 to 3.55 in the FD systems and 1.27-3.58 in the SD systems. The water quality in
study sites ranged from light to heavy pollution in both seasons. In general, the
density and number of phytoplankton species in the FD system were decreased. In
long-term, the paddy fields in the FD system will lose an amount of an organic
fertilizer source in the future.

TOM TAT

Nghién cuu duoc thuc hién nham danh gia sy da dang cua thuc vit néi trong va
ngodi dé bao khép kin xi Vong Béng, huyén Thogi Son, tinh An Giang. Mau thiec vit
néi dwoe thu 02 dot trong ndm 2019 vdo thoi diém mia khé (théng 04) va mia mua
(thang 10) voi téng cong 30 vi tri/dot. Két qud nghién ciu da xac dinh dwoc $6 lodi
trong dé (42 lodi) thap hon ngoai dé (74 lodi) & mixa khé, nhung vdo mia muea thi s6
lodi trong dé (113 loai) cao hon ngoai d@é (101 loai). Trong dé thi nganh tao khué va
tdo mat chiém wu thé va ngodi dé thi tdo luc va tdo mdt chiém wu thé. Mat dj thue
vt néi trong dé thap hon ngoai dé, mat do ghi nhan duoc trong dé mua khé 4.980
ct/L va ngoai dé 13.943 ct/L; va mua muwa mdt do la 11.540 ct/L va 13.550 ct/L. Chi
56 Shannon-Weiner (H') trong dé dao dong tir 1,22-3,55 va ngodi dé dao dong tir
1,27-3,58. Chat heong mudc tai cac vi tri thu mau dwoc danh gid ti 6 nhle~m nhe dén
6 nhiém ndng. Nhin chung, viéc bao dé o viing nghién ciru da lam giam so } lodi va s6
lwong thue vt noi vé lau dai sé lam mat di mot lwong phdn hitu co cho dat.
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1. GIOI THIEU

An Giang 1a tinh ¢au nguén ctua Pong bang séng
Ctru Long, hang nim phai dbi mat voi mua 1i kéo
dai tir 4 dén 5 thang, thuong bét dau tir thang VII -
VIII va két thic thang XI - XII duong lich (Bui Thi
Mai Phung va ctv., 2017). Tuy nhién, thoi diém 1
dén ciing nhu do ngap khong 6n dinh gay thiét hai
nhiéu cho hoat dong san xuat trong muia niy. Dé han
ché thiét hai do anh huong cua sy ngap li va nhu
cau ting vu theo xu hudng phat trién chung cua xa
hoi thi An Giang da diy manh xay dung céc cong
trinh thily loi phuc vu cho san xuat va dam bao an
toan cho nguoi dan ving 14, tir d6 cac cong trinh dé
bao khép kin ciing dan hinh thanh (Nguyén Vin
Thiéu & Nguyén Thi Ngoc Dung, 2014). Budc dau,
dé bao d3 mang lai nhiéu loi ich cho ngudi dan va
chinh quyén dia phuong nhu bao vé miia mang, san
Xuit dugc dam bao, bao vé tinh mang nhan dén, bao
vé co s& ha tang va phat trién giao thong (Duong
Van Nha, 2006). Tuy nhién, vi¢c san xuat thém lua
vu ba trong ving dé bao khép kin da dat ra nhiing
van dé can quan tdm nhu: su bénh c6 thé s& phat
sinh nhiéu hon nhit 1a héa chit nong nghiép dwoc
st dung nhiéu c6 thé 1am cho méi trudng bi 6 nhidém
nang hon va chat luong ngudn nudc bi suy giam.
Bén canh do6, viéc sir dung hoa chét trong ndng
nghiép khong tuan thi theo hudng dan sir dung di
1am cho hé sinh thai bi anh hudng, tac dong xau dén
suc khoe cong dong (Dasgupta, 2005). Trong khi do,
thuc vét noi (tao) trong dat lua la ngu6n phén bén
rat hiru ich cho céy trong (Vi Ngoc Ut & Duong Thi
Hoang Oanh, 2013), do tao c6 kha nang cb dinh

Bing 1. Pic diém thity vuc thu miu thuc vat noi
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phan tir nitrogen tir khi quyén thanh NH4* (Nguyén
Vian Tuyén, 2003; Vii Quang Manh, 2004) va dong
thoi 1am giau chat hitu co (Nguyén Xuan Thanh va
ctv., 2009 trich dan béi Bui Thi Mai Phung va ctv.,
2019). Két qua nghién ctru cia Duong Tri Diing va
ctv. (2008) cho rang viéc xay dung dé bao ngan li
d4 lam thay ddi diéu Kién ty nhién va anh huong dén
su phéan bd ciia cac loai thuc vat ndi va dong vat noi.
Trong d6, thuc vat ndi 1a ngudn thic in cia dong
vat phu du, cac loai 4u trung, céac loai c4, cac loai
dong vat than mém an loc (Nguy@n Thi Hoai Ha,
2010). Tuy nhién viéc so sanh cdu tric thanh phan
loai trong va ngoai hé théng dé bao khép kin van
chua duoc khao sat. Do do6, nghién ctru nay duoc
thuc hién nham danh gia sy da dang cua thuc vat noi
o khu vuc trong va ngoai dé bao khép kin.

2. PHUONG PHAP NGHIEN CUU
2.1. Thoi gian va dia diém nghién ciu

Nghién ctru dugc thyuc hién tai hai khu vuc: (1)
Ving trong dé bao khép kin (4p Son Lap) va (2)
Vung ngoai dé bao khép kin (ap Son Hoa). Dya trén
ban dd hién trang sir dung dét ctia xa, nhom da chon
ngau nhién 15 vi tri trong dé bao khép kin va 15 vi
tri ngoai dé khép kin (ngép lii bat dau tir thang 08)
dé thu mau (Bang 1, Hinh 1). Mau duoc thu 02 dot
trong nam 2019, dot 1 mau dugc thu vao thang 04
(miu duoc dai dién cho mua kho) véi tdng sé mau
duoc thu 1a 30 mau va dot 2 mau dugce thu vao thang
10 (mau dai dién cho mua mwa) véi tong sé mau
duogc thu 13 30 mau.

Vitri Toa dd (X/Y)

Pic diém thiy vuc thu miu

Khu vwe trong dé bao khép Kin (vi tri 1-15)

10°15'17"90 N Muong dan nudc vao rudng tir diém s 2 (rong: 1-1,5 m), xung quanh thity vuc chi co
105°10'50"60 E laa, mau duogc thu lac nudce dung.
10°15'25"70 N Kénh noi ddng (rong: 2,5-3 m), mau duoc thu lac thity vuc nudce ding, thiy vie ¢
105°10'49"90 E rau muong sinh song.

01 crmAn Muong dan nudc tir ngoai kénh vao ruong (rong: 1,5-2 m), gan khu dén cu, mau duogc
10°1523"10 N

01 1A thu lac thiry vue nude ding, thity v c6 rau mudng sinh sdng. Cach diém sé 2 khoang

105°10'37"00 E 400 m
10°15'18"50 N Muong dan nudc tir diém s6 3 (rong: 1-1,5 m), xung quanh thuy vyc chi c6 lta, mau
105°10'33"70 E dugc thu Iuc nude dung.
10°15'22"90 N Kénh noi ddng (rong: 2,5-3 m), mau duoc thu lac thity vuc nudc ding, thiy vuc cd
105°10"28"10 E rau muong va luc binh sinh song.
10°15'17"50 N Muwong dan nudc tir diém s6 5 (rong: 1-1,5 m), xung quanh thiy vuc chi c6 lta, mau
105°10'27"50 E duogc thu lic nude ding.
10°1520"50 N Kénh noi dong (rong: 2,5-3 m), noi tiép nhan nudc ngoai kénh bom vao; miu dugc
105°10'8"60 E  thu lic thity vire nuée ding, thuy vue c¢6 rau mudng va luc binh sinh séng.
10°15'15"00 N Mwong dan nudc tir diém sb 7 (rong: 1-1,5 m), xung quanh thiy vic chi c6 lta, mau
105°10'9"50 E  dugc thu Iuc nude dung.
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Vitri Toa dd (X/Y) Pic diém thiy vuc thu miu

Khu vue trong dé bao khép Kin (vi tri 1-15)

10°14'54"90 N Muong dan nudc vao rudng (rong: 1,5-2 m), xung quanh thuy vuc chi ¢ lia, mau

9 105°10'19"10 E dugc thu Iuc nude dung.

10 10°14'59"60 N Muong dan nudc vao rudng (rong: 1,5-2 m), xung quanh thity vuc chi c6 lia, mau
105°10'40"90 E dugc thu Iuc nude dung.

1p 10°154"19N  Muong dan nudc tir diém s6 7 (rong: 1-1,5 m), xung quanh thay vyc chi c6 lta, miu
105°10'10"17 E dugc thu Iuc nude dung.

12 10°15'3"10 N Muong dan nudc vao rudng (rong: 1,5-2 m), xung quanh thiy vuc chi cé laa, mau
105°10'58"60 E dugc thu Iuc nude dung.

13 10°15'32"90 N Muong dan nuédc vao rudng (rong: 1,5-2 m), xung quanh thiy vuc chi c6 lia, miu
105°11'4"80 E  dugc thu luc nude dung.

14 10°15'4"S0 N Muong dan nuéc vao rudng (rong: 1,5-2 m), xung quanh thiy vuc chi c6 la, miu
105°11'4"80 E  duoc thu lic nude ding.

15 10°1523"41 N Muong dan nuéc vao rudng (rong: 1,5-2 m), xung quanh thiy vuc chi ¢ lia, miu
105°11'4"66 E  duoc thu luc nude ding

Khu vuc ngoai dé bao khép Kin (vi tri 16-30)

16 10°15'40"00 N Kénh ndi dong (rong: 2,5-3 m), xung quanh thuy vuc c6 lyc binh, béo tai tuong, rau
105° 9'58"30 E mudng sinh séng, mau duoc thu lic nude chay nhe.

17 10°15'40"40 N Kénh noi dong (réng: 2,5-3 m) (cach diém s0 16 khoang 100 m), xung quanh thuy vuc
105°9'57"40 E ¢6 lyc binh, béo tai twong, rau mudng sinh séng, mau dugc thu luc nude chay nhe.

18 10°15'39"10 N Kpnh nq1 dong (rong: 2,5-3 m). Xung quanh thity vic c6 luc binh, rau muéng sinh
105°10'3"00 E  song, mau dugc thu luc nude chay nhe.

01 crm Kénh ndi dong (rong: 2,5-3 m), cling thuy vue voi diém 18 (cach khoang 250 m).

19 10 (135 3,1,,80 N Xung quanh thity vuc ¢6 luc binh, rau mudng sinh séng, mau duoc thu lic nude chay

105°10'4"70E nhe.
01 crapn Kénh noi dong (rong: 2,5-3 m), ciing thuy vue voi diém 18 (cach khoang 350 m).

20 10 (135 3,0,,50 N Xung quanh thily vire ¢6 luc binh, rau mudng sinh sng, mau dugc thu ic nudce chay
105°10'4"10 E nhe.

21 10°15'37"54 N Kénh ndi ddng (rong: 1,5-2 m), xung quanh thay vuc ¢6 rau mudng va luc binh sinh
105° 9'52"43 E song, mau duoc thu lic nudce dirng.

29 10°15'32"10 N Cung kénh ndi dong voi diém 21 (cach khoang 250 m), xung quanh thiy vuc c6 béo
105° 9'46"50 E tai tugng va luc binh sinh song, mau dugc thu luc nude diung.

23 10°1525"90 N Muong dan nud6ce (rong: 1-1,5 m), xung quanh thuy vie ¢6 béo tai tugng va luc binh
105° 9'44"40 E sinh song, mau dugc thu luc nudc ding.

o4 10°15"25"60 N Muong dan nud6ce (rong: 1-1,5 m), xung quanh thuy vire ¢ béo tai tugng va luc binh
105°9'53"10 E sinh song, mau dugc thu luc nudc ding.

o5 10°15'40"10 N Kénh n(}iﬁéng (rong: 2,5-3 m), xung quanh thiy vuc c6 luc binh, rau mudng, béo tai
105°10'10"70 E tuwong, mau duoc thu luc nudc dung.

2 10°15'35"40 N Cung kénh néi ddng voi (j‘iém 25 (cach khoang 150 m), xung quanh thuy vyc c6 rau
105°10'10"70 E muong va luc binh sinh song, mau dugc thu luc nude ding.

97 10°15'37"60 N Kénh noi ddng (rong: 2,5-3 m), xung quanh thuy vuc chi c6 luc binh sinh séng, mau
105°10'15"10 E dugc thu Iuc nude dung.

28 10°1529"80 N Kénh noi dét}g giap véi song 16n (rong: 2,5-3 m), xung quanh thuy vyuc cé luc binh
105°10'17"70 E sinh song, mau dugc thu lac nude chay.

29 10°15'44"70 N Kénh ndi dong (rong: 2,5-3 m), xung quanh thity vuc ¢ luc binh, bong sung sinh
105°10'7"30 E  sOng, mau dugc thu luc nudc chay.

30 10°15'45"70 N Kénh noi dong (rong: 2,5-3 m), xung quanh thiy vuc c6 luc binh sinh song, mau dugc

105°10'17"90 E thu ltc nudc chay.
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2.2. Phwong phip thu va phan tich miu
2.2.1. Mdu dinh tinh

Phirong phdp thu: Ding luéi thu thyc vat ndi co
mét ludi 25 pm va miéng vot 1a 30 cm. Pt miéng
ludi chim dudi nuéc khoang ¥ tién hanh kéo ludi
theo hinh s6 8 hoic zigzag sao cho lugng nuéc qua
lugi thuc vat nhiéu nhat. Sau d6, mau thu dugc chua
trong lo nhwa 100 mL, ¢é dinh mau bang formol tir
2 - 4% (Vi Ngoc Ut & Duong Thi Hoang Oanh,
2013). Ghi nhan lai dia diém, thoi gian, loai mau thu
1a dinh tinh trén cac lo mau.

Phirong phdp phdn tich: Mau dinh tinh dé ling,
dung ng nho giot hut phan can liang & day lo, sau
d6 nho 1-2 giot 1én miéng lame va day lai bang
lamelle, quan sat dudi kinh hién vi & vat kinh 10X,
40X va 100X cho dén khi khong phat hién dugc loai
méi trong mau. Céc loai thuc vat ndi duoc dinh danh
dura trén cac tai lidu da duoc cong bd vé dic diém
ciu trac, hinh thai va phan loai chi tiét dén cap do
loai nhu Duwong Puc Tién va V& Hanh (1997),
Nguyén Vin Tuyén (2003), Shirota (1966).

2.2.2. Mdu dinh lrong

Phuwong phap thu: Dung x6 dung nudce dung tich
10 L, dong 10 x6 (twong ung 100 L) cho vao luéi
thuc vat noi tai mai vi tri thu mau va loc nuée qua
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ludi. Sau d6, mau dugc cho vao lo nhya 100 mL, ¢6
dinh bang formol tir 2-4%. Ghi nhan lai dia diém,
thoi gian, loai mau thu 1a dinh lugng trén cac lo mau.

Phirong phdp phan tich: Mat do thuc vat ndi
dugc quan sat dudi kinh hién vi ¢ vat kinh 10X va
xac dinh mat d6 tao theo tén nganh bang buong dém
Sedgwick-Rafter theo phuong phap cua Boyd and
Tucker (1992). Mat do thyuc vat noi duoce tinh toan
theo cong thirc (1):

X X 1000 X Vg
N x A x Vit @

Trong d6: Y 1a s6 c4 thé thyc vat ndi trong 1 L
(cé thé/L), X 1a 6 lugng ca the thuc vat noi cua loai
y trong cac 6 da dém, Vg 1a thé tich mau c6 dac
(mL), N 12 6 6 dém, A la dién tich 6 dém (1 mm?)
va Vyla thé tich thu thyc t€ (100 L).

2.2.3. Mdu nusc

Y =

Mau nuée duoc thu va bao quan theo Thong tu
s6 29/2011/TT-BTNMT va cung thoi diém voi thu
mau thyuc vat ndi, véi tdng sé mau thu duoc 1a 60
mau. Sau d6, miu duoc bao quan va van chuyén vé
phong thi nghiém cua Khoa Méi Truong va Tai
nguyén Thién nhién, Truong Pai hoc Can Tho dé
phan tich chi tiéu NH,* (mg/L) bang phuong phap
chuan Standard Method (APHA-4500-NHs.F)
(APHA, 2005).

Hinh 1. Cac vi tri thu miu khu vuee trong dé (1-15) va khu vure ngoai dé (16-30)
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2.3. Phwong phap tinh toin va xir 1y s6 liéu
2.3.1. Chi sé da dang sinh hoc Shannon-Weiner
(H)
Chi s da dang sinh hoc Shannon-Weiner (H’)
cua thyc vat noi duge tinh theo cong thirc:

H'= —YL,PixInPi(2)

Trong d6: Pi = ni/N, ni 1a mat d¢ cua loai/giéng
i va N 1a mat do tong cong. Tét ca sb liéu sau khi
tinh toan chi sb da dang sinh hoc thi dugc danh gia
theo tai liéu ctia Stau et al. (1970) trich dan bai Dang
Ngoc Thanh va ctv. (2002), Lé Van Khoa va ctv.
(2007), trong d6 chét luong nude duoc chia theo 5
mitc d6 6 nhiém dua trén chi s& H' khi chi s H' >
4,5 thi méi trudng nudc rat sach; 3 <H'<4,5 thi moi
truong nudc sach; 2 < H' < 3 thi mdi trudong nudc
hoi 6 nhiém; 1 < H' < 2 thi méi trudng nude 6 nhiém
va H' < 1 thi méi trudng nudc rat 6 nhidm.

2.3.2. D¢ dong déu Peilou (J°)

Do dong déu dung dé tinh toan mirc do dong déu
Cua cac loai trong quan xa va dugc tinh theo cong
thrc:

P =H/InS (3)

_ Trong do: H’ 1a chi s6 Shannon — Weiner; S la
) lpai thuc vat néi. Gia tyi J’ nam trong khgéng tur
0 dén 1, khi gia tri cang gan 1 thi ca thé c6 so luong
phan bo cang dong déu (Pielou, 1966).

2.3.3. Phuwong phdp xit Iy 56 liéu

S lidu dugc nhap va tinh toan bang phan mém
Microsoft Excel 2016. Cac gia tri vé& o phong phu
va s6 loai dwogc x4c dinh dya trén chi s6 da dang sinh
hoc H' (Shannon & Wiener, 1963) va mirc do tuong
ddng cua loai J' (Pielou, 1966). Sir dung phan mém
IBM SPSS Statistics 20.0 phién ban cho Windowns
dé thyc hién thong ké mo ta va vé& do thi bang phan
mém OrginPro 2019 (OriginLab, Northampton,
MA, USA).

3. KET QUA VA THAO LUAN

3.1. Thanh phin loai thuc vt ndi trong va

ngoai dé khép kin

Két qua phan tich thanh phan loai thyc vat ndi &
khu vuc trong dé va ngoai dé vao mua kho da phat
hién duoc 42 loai trong dé va 74 loai ngoai dé thudc
4 nhom nganh tio (Bang 2) bao gém tao khué
(Bacillariophyta), tao luc (Chlorophyta), tio mét
(Euglenophyta) va tdo lam (Cyanophyta) (Hinh 2).
Trong d6, nganh tao khué & khu vuc trong dé chiém
vu thé véi 19 loai, chiém 45,2% va thap nhat 1a
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nganh tao lam c6 7 loai (chiém 16,7%) nhung tao
lam khong chénh 1&ch 16n so véi tao luc va tao mat
v6i mdi nganh c6 8 loai (chiém 19%). Khu vuc
ngoai dé, nganh tao luc va tio mét chiém wu thé véi
t6ng 6 loai dugc phat hién 1a 24 loai (chiém 32,4%)
va 23 loai (chiém 31,1%), tiép theo 14 tao khué co
15 loai va tao lam 12 loai. Két qua nghién ctru ciing
da ghi nhan dugc mot s6 loai tao xuat hién thuong
xuyén vao mua kho ¢ khu vuc trong dé bao gom:
Oscillatoria limosa (tao lam), Euglena elegans (tao
mét), Navicula gracilis va Navicula placentula fo.
Rostrata (tao khué); va khu vuc ngoai dé bao gom:
Oscillatoria irrigua (tao lam), Euglena oblonga,
Euglena spirogyra va Phacus alata (tio mat),
Scenedesmus javanensis va Eudorina elegans (tao
luc). Theo nghién cuu cia Pao Thanh Son va
Nguyén Thanh Tung (2013), gidng Euglena thuong
Xuat hién va phat trién manh trong cac thuy vuc co
céc hop chit hiru co dang phan huay, ching to khu
vuc canh tic ndng nghiép da c6 dau hiéu méi truong
nuée bi nhim ban va méi trudng giau dinh dudng.
Diéu nay ciing phi hop vai didu kién thyc tin, khi
cac canh dong ruong sir dung phan bon trong canh
tac néng nghiép thi s& din dén viéc tich tu dudng
chat va day 1a didu kién thuan loi dé nhom tao nay
thich ing véi diéu kién dinh dudng dé phat trién
nhanh. Nhin chung, vao mua kho khu vuc trong dé
c6 nganh tao khué cao hon so vdi ngoai dé, tuy nhién
nganh ta0 lyc, tio lam va tao mét thi ngoai dé cao
hon so véi trong dé, nguyén nhan 1a do viéc sir dung
nhiéu phan bén trong canh tac lta 3 vy di lam gia
tang nong d6 dam (N), lan (P) trong mdi trudong dat,
va diéu nay ciing dugc chig minh trong nghién ctru
cua Bui Thi Mai Phung va ctv. (2017) v6i ham
lwong tong N va tong P khu vuc trong dé huyén
Thoai Son cao hon ngoai dé. Nghién ctiru ctia Huynh
Thanh Ptic (2014) ciing cho thay lwong phan bon
NPK duogc stir dung ¢ trong dé cao hon so véi ngoai
dé vai cong thirc bon phén (kg/ha/vu) 1a 130 kg N —
90 kg P20s — 60 kg K20 (trong dé) va 120 kg N — 70
kg P20s — 50 kg K0 (ngoai dé). Ngoai yéu t6 N va
P thi sit (Fe) cling anh huong dén su phat trién cua
tao khug, cu thé ¢ cac thity vuc c6 ham luong Fe cao
thi tao khué phat trién tot (Dwong Tri Diing, 2009)
va nghién ctiu ciia Vit Ngoc Ut va Duong Thi Hoang
Oanh (2013) cting phat hién khi trong mdi truong
nude c6 ndng do Fe tir 2-3 mg/L thi nhém nganh tao
khué phat trién tot nhung ddi véi cac nhom tao khac
thi thuong gy chét hodc hu hai va sy phat trién cua
tao khué twong quan thuan véi nong do nitrate
nhung twong quan nghich véi ammonium (Boyd &
Tucker, 1992), diéu nay cho thdy ham lugng Fe co
kha nang cao ¢ trong dé.
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A ®)
T'ao luc
8 (19%) T'do khué

15 (20,3%)

T'a0 luc
24 (32,4%)

l'ao khué
19 (45,2%)

a0 lam
7(16,7%)

T'd0 mit
BELIS) l'ao lam

12 (16,2%)

Tao mat
8 (19%)

Hinh 2. Téng s6 loai thuc vét ndi trong dé (A) va ngoai dé (B) & mia kho
Béng 2. Danh sach céc loai thuc vat ndi trong va ngoai dé trong 2 mia
Mua khé Mua mwa

TT Tén loai Trong dé Ngoaidé Trongdé Ngoai dé

Nganh tdo khué (Bacillariophyta)

1 Amphipleura pellucida +

2 Amphora lineate + +
3 Coscinodiscus radiatus +

4  Cyclotella comta +

5 Cyclotella kutzingiana +

6 Cyclotella striata +

7  Cyclotella striata var ambigua +

8 Diatoma elongatum +

9 Fragilaria contruens + +

10 Fragilaria intermedia +

11 Fragilaria oceanica fo. Typica +

12 Frustulia rhomboids +

13 Grammataphora angulosa +
14 Grammataphora serpentine +

15 Mastogloia danseii +
16 Melosira granulata var angustissima + +
17 Melosira granulata var. Valida + +
18 Mougeotiopsis calospora +

19 Navicula Americana + + +

20 Navicula cancellata +

21 Navicula cuspidate ++ ++ + +
22 Navicula gastrum + + ++ +
23 Navicula gracilis + + +++ ++
24 Navicula granulata fo rostrata

25 Navicula placentula form jenisseyensis + + + +
26  Navicula placentula fo. Lanceolata + +
27 Navicula placentula fo. Laticuscula +

28 Navicula placentula fo rostrata + ++

29 Navicula radiosa +

30 Navicula rhynchocaphala + + +
31 Nedium affine + +

32 Neidium affine var. amphirhynchus +

33 Nitzschia acicularis + +
34 Nitzschia filiformis +

35 Nitzschia lanceolata +
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TT Tén loai Mua kho Mua mwa
Trong dé Ngoai dé Trong dé Ngoai dé

36  Nitzschia longissima + +

37  Nitzschia longissima var reversa + +

38 Nitzschia philipinarum +

39 Nitzschia pungens var atlantica +

40 Nitzschia ricta +

41 Nitzschia sigma + ++ +

42 Nitzschia sigma var interc + +

43 Nitzschia vitrea +

44  Pinnularia gibba

45  Pinnularia nobilis + + +

46  Pleurosigma elongatum

47 Pleurosigma fasciola +

48 Pleurosigma naviculaceum +

49 Pleurosigma rectum +

50 Pleurosigma rigidum var. incurvata +

51 Pleurotaenium baculoides +
52 Rhopalodia gibba + +
53 Rhopalodia vetricosa +
54  Stauroneis anceps + + + +
55 Surirela tenera +
56 Surirella biseriata +
57 Surirella elegans + + +
58 Surirella robusta var splendida + ++
59 Surirella tenera +
60 Surirella robusta +
61 Surirella robusta var splendida +
62 Synedra affinis +
63 Synedra tabulate +
64 Synedra tabulata var grandis +
65 Synedra ulna + +

Tong s6 loai 19 15 46 23

Nganh tio luc (Chlorophyta)
66 Actinastrum hantzschii lagern + +
67  Ankistrodesmus facatus + + +
68 Chodatella quadriseta +
69 Chodatella subsalsa + +
70 Closterium acerosum +
71  Closterium acerosum fo. Ractum +
72 Closterium acutum + + +
73  Closterium calosporum +
74 Closterium cornu var javanicum + + +
75 Closterium dianae var. Mimis +
76  Closterium ehrenbergii ++ +
77  Closterium gracile + +
78  Closterium porrectum + + +
79  Closterium porrectum var angustatum + + + +
80 Closterium rectangularis +
81 Closterium rectimaginatum + + + +
82 Cosmarium vitiosum var oriential + +
83 Crucigenia fenestrate + +
84 Crucigenia rectangularis + +
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TT Tén loai Mua kho Mua mwa
Trong dé Ngoai dé Trong dé Ngoai dé

85 Echinosphaerella limnetica +

86 Eudorina elegans + ++ + +

87 Eudorina unicocca + +

88 Gonatozygon aculetum + +

89  Oocystis borgei +

90 Pachycladon umbrinus +

91 Pandorina minodi +

92  Pediastrum biradiatum ++ +

93 Pediastrum tetras + +

94  Pleodorina califoniaca + + +

95 Scenedesmus bijuga + +

96  Scenedesmus dimorphus + +

97  Scenedesmus javanensis + +++ +

98  Scenedesmus obliquus ++

99 Scenedesmus quadricauda ++ +

100 Selenastrum gracile +

101 Sphaerocystis schroterii + +

102 Spirogyra profilica + +

103 Staurastrum cuspidatum var.divergens fa minus +

104 Staurastrum dejectum +

105 Staurastrum megacanthum var. Kalimantanum +

106 Staurastrum wildemanii +

107 Tetraedron lobatum var subtetrraedricum + + ++

108 Zygnemopsis americana +
Téng so loai 8 24 19 32
Nganh tdo lam (Cyanophyta)

109 Anabaena circinalis + + +++

110 Anabaenopsis elenkinti +

111 Aphanocapsa pulchra + + + ++

112 Aphamzomenon flos-quae + + +

113 Chroococcus giganteus +

114 Chroococcus limeticus + + +

115 Hyalotheca mucosa +

116 Lyngbya contorta ++ ++ + +

117 Merismopedia elegans ++ +

118 Microcystis aeruginosa +

119 Nocstoc linckia + +

120 Nodularia spumigena var minor +

121 Oscillatoria Formosa + +

122 Oscillatoria irrigua +++ +++ ++ ++

123 Oscillatoria limosa + ++ +++ +++

124 Oscillatoria princes ++ +

125 Phormidium moile + +

126 Polycystis incerta +

127 Spirulina major + +

128 Spirulina princes +

129 Synechocystis aquatilis + + +

130 Trichodesmium lacustre + + + +
Téng so lodi 7 12 16 16
Nganh tido mit (Euglenophyta)

131 Euglena acus ++ + +
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TT Tén loai Mua kho Mua mwa
Trong dé Ngoai dé Trong dé Ngoai dé

132 Euglena acus var rigida + + ++

133 Euglena acutissima + ++ ++

134 Euglena caudate + +

135 Euglena deses +

136 Euglena deses var tenuis +

137 Euglena ehrenbergii +

138 Euglena elegans +

139 Euglena geniculata +

140 Euglena granulate +

141 Euglena hispida +

142 Euglena hyaline + +

143 Euglena klebsii + + +

144 Euglena minima + + +

145 Euglena oblonga + ++ ++ ++

146 Euglena oxyuris + +

147 Euglena pisciformics +

148 Euglena proxima + + +

149 Euglena pseudospiroides +

150 Euglena rostriferan. sp + + +

151 Euglena rubra + + ++

152 Euglena spendens +

153 Euglena spirogyra ++ + ++

154 Euglena spirogyra var abrupte acuminata +

155 Euglena spirogyra var marchica +

156 Euglena velata +

157 Lepocinclis fusiformis +

158 Lepocinclis ovum var globula +

159 Phacus acuminate + + + +

160 Phacus acuminate var iowensis + + +

161 Phacus alata + ++ ++ ++

162 Phacus heilikoides ++ + +

163 Phacus longicauda + ++ ++

164 Phacus oblonga +

165 Phacus pleuronectes + + +

166 Phacus torta + + +

167 Strombomonas fluviabilis + +

168 Trachelamonas lagenella +

169 Trachelomonas +

170 Trachelomonas armata + + +

171 Trachelomonas hispida + +

172 Trachelomonas lagenella + + +

173 Trachelomonas volvocina + + +
Tong s6 loai 8 23 32 30

Ghi chu:
- Lodi xuat hién tai rat nhiéu diém: +++
- Lodi xudt hién tai nhiéu diém: ++
- Lodi xudt hién tai it diém: +

Két qua phan tich cho thay thanh phan loai thuc
vat nodi trong mua mua da phat hién dugc 113 loai
trong d€ (cao hon mua kho 71 loai) va 101 loai ngoai
dé (cao hon mua kho 27 loai) (Hinh 3), v&i s loai
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dao dong tir 9 dén 40 loai & khu vuc trong dé va tir
9 dén 44 loai ¢ khu vuc ngoai dé. Trong d6, nganh
tao khué chiém uu thé & khu vic trong dé véi 46 loai
(chiém 40,7 %), tiép theo nganh tao mat 32 loai, tao
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luc 19 loai va tdo lam 16 loai. Khu vuc ngoai dé thi
nganh ta0 lyc va tao mat chiém wu thé véi sb loai
twong rng 1a 32 loai va 30 loai, cao hon so véi loai
tao khué (23 loai) va tao lam (16 loai). Theo Vii
Ngoc Ut va Duong Thi Hoang Oanh (2013), nganh
tao mét phan bo rong rii trong cac loai hinh thiy vuc
nudc ngot, ddng lua nude tinh, wa méi truong giau
dinh dudng hay 6 nhiém hiru co. Bén canh do, tao
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mét thudng dugc dung 1am sinh vat chi thi cho méi
truong giau dinh dudng hiru co (Pao Thanh Son &
Nguyén Thanh Tung, 2013), diéu nay cho thay ca 2
khu vire déu c6 hién twong giau dinh dudng hitu co.
Nhin chung, s loai thuc vat noi trong dé va ngoai
dé & mua mua c6 xu hudng cao hon so vi mua khod
va nghién ctru nay ciing phu hop véi két qua nghién
ctiu ciia Pang Hitu Thang (2013).

(A)
Tao luc
Tao khué 19 (16,8%)

46 (40,7%)

Tao lam

Tao mit
32 (28,3%)

16 (14,2%)

(B)
Tao khué Tao luc
23 (22,8%) 32(31,7%)
Tao mét
NG " Tao lam
16 (15,8%)

Hinh 3. Téng s6 loai thuc vat néi trong dé (A) va ngoai dé (B) 6 miia mua

Nhin chung, & khu vic ngoai dé, sy trao doi
nudc gitra cac thuy vue dugc dién ra tét hon & khu
vic trong dé va diéu do c6 thé dan dén thanh phan
loai & ngoai dé da dang hon trong dé. Bén canh do,
trong mua mua, sO lodi ctia 04 nganh tao cao hon so
v6i mua kho, cu thé nganh tao lam va tao mat trong
dé c6 xu hudng tang 1én va cao hon so véi ngoai dé,
nguyén nhén 1a do trong muiia mua qua trinh trao doi
nuéc gitta cac thiy vuce trong dé duoc dién ra thuong
xuyén, diéu d6 da lam gia tang s6 loai cling nhu sur
da dang thanh phan loai ciia cic nganh tao.

3.2. Thanh phin loai va mat d thuc vat ndi

trong va ngoai dé khép kin

Téng s6 loai thuc vat ndi ghi nhan duogc trong
mua khd ¢ ngoai dé cao hon so vdi trong dé (Hinh
4). Sb loai trong dé tai cac vi tri thu mau khong ¢
su chénh léch 16n, véi s6 loai dao dong tir 9 — 24

40 4 ,
(A) I Tio khue [ Tao mit[ | Tao lam[__ ] Tao luc

354

@
S
1

N
a
1

S6 loai thyc vat ndi (loai)
5 08
1 1

i
15}

3}
1

loai. Trong khi d6, & khu vire ngoai dé, s6 loai ¢6 su
dao dong kha 16n gitra cac vi tri thu mau, véi s6 loai
dao dong tir 8 — 36 loai. Trong 04 nganh tao phat
hién, nhém nganh tao khué va tao mat ludén chiém
vu thé & cac vi tri thu miu trong dé, va nhom nganh
tao luc va tao mét chiém wu thé & khu vure ngoai dé.
Nhin chung, tao mét ludn hién dién trong ca 2 khu
vuc nghién ciru véi s loai chiém wu thé hon cac
nganh tao con lai, nghién ctru da phat hién mot s6
loi tao mat thuong xuét hién trong muia kho & 2 khu
vuc 1a Euglene, Phacus va Trachelomonas; day 1a
cac loai chi thi cho mac do 6 nhiém hitu co (Lam
My Lan, 2000). Bén canh d6, nganh tao lam c6 sb
loai thdp trong 04 nganh tao nhung su hién cua loai
Oscillatoria & hau hét cac diém thu mau, diéu do6 cho
thiy ving nghién ctru ¢6 ham lwong hiru co cao
(Wehr et al., 2003).

409 (A) I Tio khué [ Tio mét[ | Tio lam[__] Tao lyc
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Vi tri thu mau trong dé
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Vi tri thu miu ngoai dé

Hinh 4. Thanh phan loai tai cic diém thu miu trong dé (A) va ngoai dé (B) & mua khd
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Két qua nghién ctru cho thiy sb lugng thuc vat
n6i mua kho tai 15 diém thu mau trong dé thap hon
S0 V&i ngoai dé, véi mat do trong dé dao dong tur
1.700-11.550 ct/L va ngoai dé dao dong tur 4.750-
25.650 ct/L (Hinh 5). Mat d6 thuc vat ndi trung binh
trong dé dat 4.980 ct/L thap hon ngoai dé gap 3 lan
voi mat do dat dugce 1a 13.943 ca thé/L, diéu do cho
thdy viéc bao dé da lam giam sy phong phu ciing
nhu mét d6 cia cac nganh tao ¢ trong dé. O khu vyc
trong dé, nganh tao mit chiém uu the véi 33,5%
tdng sé mat do, cac nganh con lai gdm tao luc, tao
lam va tao khué co ty 1é lan luot 14 23,7%, 23,5% va
19,3%. Bén canh d6, & khu vuc ngoai dé, tao lam
chiém ty 1 cao nhat 29,9% trong tong sé mat do,
tiép theo 1a tao luc 29,5%, tao mat 22,1% va tao
khué 18,5%. Nghién ctru cuia Hazarika et al. (2012)
da cho thiy nganh tio lam dong vai trd quan trong
trong hé sinh thai thuy vuc, 1a sinh vét so cip trong
moi trudng nudc giup cung cdp ning luong cho
14,000
12,000
10,000
8,000 4
6,000

4,000 4

Mat do thuc vat ndi (ca thé/L)

2,000

0 -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Vi tri thu méiu trong dé

(A) —=— Tio khué —e— Tio mit—A— Tao lam —¥— Tio luc

2,000
’ ]
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nhitng sinh vat bac cao, ngoai ra con dong vai tro
trong viéc duy tri va tang do phi nhiéu cua dit trong
céc rudng lua, nho vao kha niang cb dinh dam. Bén
canh d6, nganh tao lam con cung cap mot lugng 16n
N va P can thiét cho sy phat trién cua cay laa (Singh
et al., 2014). Do d9, viéc gia tang mat d6 tao lam
trong khu vuc dé bao khép kin 1a rat can thiét nham
cung cap ngudn ning lugng cho sinh vat bac cao va
bo sung ham luong dinh dudng cho dat. Nhin chung,
khu vuc ngoai dé c6 mat do thuc vét ndi cao hon so
V6i trong dé va didu nay ciing phu hop véi két qua
phan tich ham luwong dam N-NH,* tai 15 vj tri thu
mau, khu vuc trong dé c6 gia tri dao dong tir 0,14
dén 4,30 mg/L va ngoai dé dao dong tir 0,56 dén
4,94 mg/L. Piéu d6 cho thidy ham lugng N trong
nudc & cac thily vuc ngoai dé cao hon so vai trong
dé va day ciing 1a nguyén nhan dan dén mat do cua
04 nganh tao ngoai dé cao hon so vdi trong dé.

14,000 - .

(B) —=— Tao khué —@— Tao mit—A— Tao lam —¥— Téo luc
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Hinh 5. Mt d thuc vat ndi trong dé (A) va ngoai dé (B) & mua khd
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Hinh 6. Thanh phin loai thuc vat néi trong dé (A) va ngoai dé (B) & mua mura

Két qua nghién ctru cho thay tong sb loai trong
mua mua & khu vuc trong dé dao déng tur 9-40 loai,
V6i cac loai thudng xuit hién tai cac diém nghién
ctu la Oscillatoria limosa, Navicula gracilis va

Navicula placentula fo. Rostrata. Khu vuc ngoai dé
6 sb loai dao dong tir 9-44 loai, vé6i 6 loai c6 tan
Sudt xuét hién nhiéu tai cac vi tri 1a Oscillatoria
limosa va Anabaena circinalis. Nhin chung, trong
muia mua, khong ¢ su chénh léch vé sb loai giita
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trong dé va ngoai dé. Trong do, nhom nganh tao
khué va tao mat ciing chiém uu thé ¢ khu vuyc trong
dé va nganh tao mét va tao lam ciing chiém wu thé
trong khu vuc ngoai dé; va sy hién dién thuong
xuyén cua loai nhu Euglene, Phacus va
Trachelomonas thuc tao mét va Oscillatoria thuoc
tao lam 1am cho moi trudng nudc & cac thay vuc cd
ham lugng chat hitu co cao (Wehr et al., 2003) va
dang trong qua trinh phan huy (Edward et al., 2010).

Két qua nghién cttu cho thay trong muia mua sd
lwong thyc vat noi trong dé ciing thap hon so véi
ngoai d€, voi cac gia tri trong dé dao dong tir 1.300
dén 31.400 ct/L, véi gia tri trung binh 11.540 ct/L
va khu vuc ngoai dé dao dong tir 3.750 dén 28.900
Ct/L, véi gia trj trung binh 1a 13.550 ct/L (Hinh 7).
S6 lwong trung binh cua 04 nganh tao trong mua
mua khong c6 sy chénh léch lon gitra trong dé va
ngoai dé, trong khi d6 vao mua kho & ngoai dé cao
gap 3 1an so véi trong dé (Hinh 5). Diéu d6 cho thay
trong mua mua, cac thuy vuc trong dé bao cé sy luu
thong nude thuong xuyén thong qua qua trinh bom
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thoat nudc, day ciing 1a nguyén nhan dan dén ham
lugng dinh dudng c6 trong nudC cua cac thuy vuc
cling duoc trao ddi va lam cho mat do thyc vat noi
khong co6 sy chénh 1€ch I6n trong mua mua. Mat do
thuc vat ndi trong miia mua (Hinh 6) ¢ khu vuc
trong dé co nganh tao khué va tao mat chiém wu thé
V6i 32,3% (tao khué) va 31,8% (tao mat), tiép theo
1a tao lam chiém 26,7% va thap nhat tao luc chiém
9,2%. Khu vyc ngoai dé c6 mat do tao lam dat gia
tri cao nhit (chiém 47,4%), tiép theo 1 tao mat
chiém 30,8%, tao luc chiém 13,3% va tio khué
chiém 8,5%. Nhu vdy, trong mua mua, mat do tao
ngoai dé cao hon trong d€ nhung khong co6 su chénh
léch rd rét nhu trong mua kho, diéu nay cho thiy mat
do thuc vat néi & khu vuc trong dé vao mua mua da
gia ting dang ké. Két qua nay phu hop véi két qua
phan tich ham lugng dam N-NH,* trong nudc tai 15
dia diém ¢ khu vuc ngoai dé ciing c¢6 xu hudng cao
hon trong dé véi cac gia tri dao dong tir 0,28 dén
2,52 mg/L va trong dé dao dong tir 0,28 dén 1,82
mg/L.

B)

—&— Tao khué —@— Téo mit —A&— Téao lam —v— Tao luc
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Vi tri thu miu ngoai dé

Hinh 7. Mt d9 thuc vat noi trong dé (A) va ngoai dé (B) & mia mua

Khi so sanh s6 lwong thuc vat néi theo mua (mua
kho va muia mua) trong cung khu vue (trong dé hoac
ngoai dé) thi c6 su khac biét I6n ¢ khu vyec trong dé,
cu thé vao mua mua trung binh mat do tao cao gap
2,5 1an so v6i mua kho, nhung khu vic ngoai dé thi
khong co sy thé hién rd voi cac gia tri gan bang
nhau. Nhu véy, sé lwong thuc vat ndi & khu vuc
trong dé thap hon so véi ngoai dé va diéu nay ciing
cho thdy viéc bao dé da lam giam di sy phong phu
vé thanh phan loai thyc vat ndi ciing nhu giam di
nang suét sinh hoc so cip cua thiy vuc. Bén canh
d6, s6 lugng ciia nganh tao luc trong dé ludn thap
hon so v6i cac nganh tao khac ¢ ca 2 mua. Vit Ngoc
Ut va Duong Thi Hoang Oanh (2013) cho rang tao
Iuc phat trién tt trong cac thuy vue nudc nong Véi
nong d6 dam N-NH,* tir 0,1 dén 1 mg/L. Két qua

181

phéan tich ham lugng dam N-NH,* tai 15 diém thu
mau cho thay mua kho c6 ham lwong dam cao hon
SO V&1 mua mua, voi gia tri trong mua kho dao dong
tir 0,14-4,94 mg/L va muiia mua c6 gia tri thip hon
dao dong tir 0,28-2,52 mg/L, diéu d6 cho thiy ham
lugng NH4 trong nudc & khu vyge trong dé khéng phu
hop cho su phat trién cua tao luc va ham lwong NH,
ngoai dé thap hon da gitp gia tang sd loai, sé luong
cling nhu thanh phan loai cua cac nhom nganh tao &
khu vuc trong va ngoai dé vao mua mua.
3.3. Chi sé da dang sinh hoc va dd dong déu
thuc vat ndi trong va ngoai dé

Két qua nghién ctru cho thay chi s6 H' (Hinh 8A)
khu vyc trong dé mua kho dao dong tir 1,22 dén 3,01
va ngoai dé dao dong tur 1,52 dén 3,45; mia mua dao
dong tir 1,39 dén 3,55 & khu vuc trong dé va tir 1,27
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dén 3,58 ¢ khu vuc ngoai dé. Piéu do6 cho thiy khu
vire ngoai dé co chi s6 H' cao hon khu vyc trong dé
nhung khong c6 sy chénh léch I6n vé chi s H' trong
mua mua. Tinh da dang cia thanh phan thyc vat noi
clia ving trong va ngoai dé bao dugc thé hién thong
qua chi s6 da dang sinh hoc Shannon-Weiner (H'),
chi s H' cang cao thi thanh phén loai cang da dang
va murc 46 6 nhiém cang thap (Nguyén Thi Kim Lién
va ctv., 2020a). Két qua nghién ctru cua Zheng et al.
(2007) da phan muc chit lvong nudc dwa vao chi s6
H' nhu sau: khi H' > 4,5 1a nuwdc sach, H' tir 3,0-4,5
12 6 nhiém nhe, H' tir 2,0-3,0 1a 6 nhiém trung binh,
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H' tir 1,0-2,0 14 6 nhidm nang va H' < 1,0 14 6 nhidm
rat nang. Nhu vay, dua vao két qua chi sé H' cho
thy chat luong moéi truong nuéc & khu vie trong dé
¢6 dau higu 6 nhiém nhe dén 6 nhiém nang trong ca
2 mua, khu vuc ngoai dé ciing ghi nhan két qua
tuong tu, voi mirc d6 6 nhiém ca 2 mua tir 6 nhiém
nhe dén 6 nhidm nang. Theo mic d6 danh gia cua
Stau et al. (1970) trich dan boi Lé Van Khoa va ctv.
(2007), Pang Ngoc Thanh va ctv. (2002) thi chat
lugng nuée & trong va ngoai dé c6 mirec do 6 nhiém
dén hoi 6 nhiém.
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Hinh 8. Chi s6 Shannon-Weiner (A) va do dong déu (B) trong dé va ngoai dé giira 2 mua

Két qua cho thay chi sb dong déu J' ¢ 2 khu vuc
nghién ctru khéng c6 su chénh 1éch lon gitia cac vi
tri thu mau véi khu vuc trong dé bién dong tir 0,56
dén 0,98 (mua kho) va tir 0,46 dén 1,27 (mua mua),
gi4 tri trung binh mua kho va mua mua lan luot 1a
0,79 va 0,88. Khu virc ngoai dé c6 chi s6 J' bién dong
tir 0,69 dén 0,96 (muia kho) va tir 0,51 dén 0,96 (mua
mua) voi cac gia tri trung binh 14 0,88 va 0,81 (Hinh
8B). Chi s6 dong déu cho thdy mirc d6 phan bé cua
céc ca thé giira cac loi trong quan x4 sinh vat, chi
s6 J' cang cao cac sinh vat phan bd cang dong déu,
mirc d6 6 nhiém nudc cang thép va tinh da dang
thanh phan loai cang cao (Nguyen Thi Kim Lién va
ctv., 2020b) va khi gia tri cang gan 1 thi ca thé co s6
lwong phan b cang dong déu (Pielou, 1966). Nhu
vay, két qua nghién ciru cho thdy khu vuc trong dé
va ngoai dé c6 chi s6 déng déu gin nhu nhau va
khong ¢o6 su chénh 1éch Ion.

4. KET LUAN

Tong sb loai thuc vat ndi cia cac vi tri thu mau
trong dé thip hon so voi ngoai dé ¢ ca 2 mua.
Nghién ctru di phat hién duoc 4 nganh tao xut hién
trong ca 2 khu vuc, trong d6 nganh tao khué va tao
mit chiém wu thé trong khu virc dé bao khép kin va
ngoai dé bao thi nganh tao luc va tao mét chiém uu
thé. Trong mua kho, mat do thuc vét ndi trong dé
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thip hon gan 3 1an so v&i ngoai dé, nhung trong mua
mua thi mat do thuc vat ndi trong dé va ngoai dé
khong c¢6 su chénh léch I6n. Chi sé H' cho thay chat
lugng nudce trong ca 2 khu vyce nghién ctru dugc ghi
nhan tir 6 nhidm nhe dén 6 nhiém ning (ngoai dé)
va 6 nhiém trung binh dén 6 nhiém nang (trong dé).
Chi sé ddng déu ciing cho thay ca 2 khu vuc déu co
chi s6 ddng déu gan nhu nhau va khong c¢6 su chénh
léch 16n. Nhu vay, viée xay dyng hé thong dé bao
khép kin dé phuc vu cho san xuat nong nghiép & khu
vuc nghién ctru da lam cho sy da dang cua thuc vat
ndi (s6 loai, thanh phan loai, mat d6) & khu vyc trong
dé thp hon so véi ngoai dé.
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Pé tai nay dugc tai trg boi Dy an Nang cap
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