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SO SANH PAC PIEM MO CHUYEN KHIi
MOT SO LOAI THU'C VAT THUY SINH
TRONG MOI TRUONG NUGC O NHIEM

Trwong Hodng Pan va Biii trieong Tho'
ABSTRACT

A study on Aerenchyma characteristics of some aquatic plants under polluted water
conditions was carried out to explain the mechanisms of plant adaptation in flooding
condition, evaluating and selecting aquatic plant species in water quality improvement.
There were three treatments: (1) wastewater with Colocasia esculenta, (2) wastewater
with Hymenachne acutigluma, (3) wastewater with Eichhoria crassipes. The wastewater
used in this study was the domestic wastewater from the dormitory. The plant species was
measured the ratio aerenchyma/area at the I* and 60" day of the experiment. The result
showed that in stem the ratio aerenchyma/area of Colocasia esculenta increased 15%
and much higher than Eichhornia crassipes and Hymenachne acutigluma (10% and 5%
respectively). In root, the ratio aerenchyma/area of Colocasia esculenta increased 7%
while Hymenachne acutigluma had only 4%.
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TOM TAT

Thi nghiém vé dac diém mé chuyén khi mot 56 lodi thuy sinh thyc vdt trong moi truong
niede é nhiém nham gép phan gidi thich co ché gitip thie vt thich nghi trong ddt ngdp
niede, danh gid va chon loc lodi thity sinh trong viéc cdi thién chdt leong méi truong
niede 6 nhiém. Thi nghiém dwoc bé tri véi 3 nghiém thike: (1) nuée thai trong Mén nudc,
(2) nuoc thai tr&ng C6 mom, (3) mude thai trong Luc binh. Nguon nude thai dung cho thi
nghiém la nwée thdi sinh hoat. Ty 1¢ dién tich khoang khi/dién tich lat cdt ngang cdc lodi
cdy thi nghiém dwoc do & thoi diém bat ddau va két thic thi nghiém. Két qua nghién ciru
cho thdy Mon nude (Colocasia esculenta) la lodi c6 su gia tang ty Ié dién tich khoang
khi/dién tich lat cdt ngang than nhiéu nhdt 15%, Luc binh (Eichhornia crassipes) 10% va
Co mom (Hymenachne acutigluma) thap nhat 5%. Ty 1é dién tich khoang khi/dién tich lat
cat ngang ré ciia Mon nude (Colocasia esculenta) va Luc binh (Eichhornia crassipes) gia
tang cao nhat, tang 7%. Ty lé gia tang cua Co mom (Hymenachne acutigluma) thdp nhat
dat 4%.

Tir khéa: Khoang khi, sw thich nghi, nwéc 6 nhiém
1 GIOI THIEU

Thiy sinh thuc vét c¢6 thé phat trién ¢ nhiing ving ngap nudc va cé thé thich nghi
trong diéu kién ré thiéu oxy vi chung c6 ciu tric dic thu c6 thé ting cudng kha
nang khuéch tan oxy di vao va di ra khoi méi truong (Brix, 1994). Véi diéu kién
khi hau nhiét di nhu Viét Nam noi chung va dong bang song Ciru Long noi riéng
da hinh thanh nén tinh da dang sinh hoc cua vung. Viéc nghién ctru dac diém sinh
Iy ma dic biét thong qua ciu triic md chuyén khi c¢6 thé gop phan giai thich co ché
gitip thyc vat thich nghi trong dat ngap nude, danh gia va chon loc loai thay sinh

! Khoa Mbi Truong va Tai Nguyén Thién Nhién, Trudng Dai Hoc Cén Tho
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trong viéc cai thién chit lwong méi truong nude. Dé tai <“Pidc diém moé chuyén khi
mot s6 loai thity sinh thyc vat trong méi truong nude 6 nhiém’’ nhdm muyc tiéu
nghién ciru cdu tric mo khi & mot s6 loai thuc vat ngap nudc & dong bang song
Ctru Long.

2 PHUONG PHAP NGHIEN CUU
2.1 B6 tri thi nghi¢m

Thi nghiém duoc bd tri hoan toan ngau nhién véi 3 nghiém thae va 10 1an lap lai
tai khu thi nghiém Sandset, ky tic xa Long An, Pai Hoc Can Tho tir thang 82010
dén thang 10 — 2010.

EE N = e el e E e e

Cura vao

N1

- Nudec thai sinh hoat + Mén nué6c (Colocasia esculenta)

Nuée thai sinh hoat + Cé6 mdm (Hymenachne acutigluma)

- Nudec thai sinh hoat + Luc binh (Eichhornia crassipes)

Hinh 1: Bb tri thi nghi¢m
2.2 Phuwong phap phan tich

Str dung phuong phap nhuém hai mau (phuong phap son phen — lyc iod) va tién
hanh quan sat bang kinh hién vi quang hoc (Model CHIOMOF; NO 0C21811;
Olympus optical Co., LTD. Japan) cac md thuc vat.

Céch nhudm hai mau (Ha Thi L& Anh, 2000):

- Nguyén tic clia phuong phap nhuém hai mau khi vi mau duoc nhudém bang dung
dich pham nhu¢m hai mau son phén — lyc iod, son phén da nhuém mau hong vach te
bao bang cellulose va lyc iod nhu¢m xanh véch t€ bao tam mdc to.

- Céch thyc hién: MAu vat sau khi dugc cét thanh 14t mong sé lan luot ngam vao cac
dung dich sau:

+ Nudc javel 15 phut dé loai ndi dung té bao
+ Rira nude cho sach javel (it nhat 5 1an).

+ Ngam vao acid acetic 5 phut dé tiép tuc loai ndi dung té bao va lam sach
nudc javel con sot lai

+ Rira nurde it nhat 5 1an cho dén khi khong con mui acid acetic.
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+ Nhudm bang phim nhudém son phén- lyc iod 3 phut.

+ Rira nude cho sach pham nhudm va giit phau thirc trong nudc
Chua y: Luén luén dé phau thuc trong dia kinh dong hd, chi dung bng nho giot dé
rira va thay do6i nuéc hay dung dich trong dia. Tuyét doi khong dung kim nhon
dung vao phau thtrc vi khi cac phau thirc bé sé khé quan sat.
Céch quan sat va tinh dién tich khoang khi chtra khi:
Vi mau sau khi nhudm s& duoc dua [én may chup hinh ki thuat s6 Olympus 7.2
mega pixels dugc két noi véi kinh hién vi Olympus dé tang d6 phong dai.
Khoang khong chira khi hién thi trén cac hinh chup co6 d6 phéan giai cao dugc
khoanh ving. Sau d¢, ching s& duoc quét lai ¢ do phén giai 300dpi. Phan mém
Corel PhotoPaint nham lam tang cuong d6 twong phan cho hinh anh trude khi
dugc chuyén sang phan mém Maplnfo 10.0 dé s6 hoa va tinh toan dién tich khoang
chtra khi/ tong dién tich 1at cat ngang.
2.3 Phwong phap xir Iy s6 liéu
Str dung kiém dinh T-test va Anova trong SPSS dé xtr 1y s6 liéu.
St dung excel va sigmaplot dé vé hinh, biéu do.
St dung Corel PhotoPaint nham lam tang cuong do tuong phan cho hinh anh ciu
trac mo chuyén khi va Mapinfo 10.0 dé tinh toan ty 1¢ dién tich cac khoang
khi/dién tich 1t cat cac loai cay thi nghiém

3 KET QUA VA THAO LUAN

3.1 Pac tinh nwée thai dung cho thi nghiém

Dic tinh nudc thai luc cung cip cho thi nghiém co thé anh huong dén kha ning
thich nghi, song va phat trién cua cac loai cay. Do d6, viéc thu va phan tich nudc
thai trudc khi tien hanh nghién ctru da dugc thuc hién, két qua dugc trinh bay &
bang 1

Bing 1: Pic tinh nwéce thai sinh hoat liic bit du thi nghi¢m

Théng s6 hoa hoc Pon vi Trung binh QCVN 08:2008 (cot B)
DO mg/l 0,59+0,02 >4
COD mg/1 97,18+0,45 30
N téng mg/l 78,46+0,66 -
P tong mg/l 8,76 + 0,09 -

Gid tri trung binh + St.E

Thanh phan nudc thai sinh hoat nghién ctru c6 dic tinh yém khi chira ham lugng
céc chat dinh dudng kha cao: ham lugng dam tong TN va lan tong s6 TP c6 gid tri
trung binh lan lugt 1a 78,46 mg/l va 8,76 mg/l. Ngoai ra nudc thai con mang tinh
chat yém khi thé hién qua lugng oxy hoa tan DO trung binh thap (0,59 mg/l). Ham
lugng COD trong nudc thai trung binh 1a 97,18 mg/l (cao 31an) so v&i nong do
COD cho phép 1a 30 mg/l quy chuan k¥ thuat qudc gia vé chat lwong nudc mat
QCVN 08:2008/BTNMT (cot B: nudc thai st dung cho cac muc dich khac).
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3.2 Céu tritic md khi (nhu md xop) trong than - 14 cac lodi ciy thi nghi¢m

Do co ciu cac md chuyén khi trong than nén thyuc vat ngap nude co kha ning van
chuyén oxy tir khéng khi xudng ving ré gop phan thic diy qua trinh nitrate hoa
dién ra ¢ 16p bé mat 16p ré& (Brix, 2003) va Kadlec et al (1996). Theo Brix (2003)
thi Say (Phragmites australis) vin chuyén 5-12 g O,/m*/ngay.

bé giai thich co ché van chuyén khi cta thuc vat, viéc giai phau va khao sat nhu
moé x6p (md chuyén khi) trong than cia Mén nuée (Colocasia esculenta), Luc binh
(Eichhornia crassipes), CoO mdm (Hymenachne acutigluma) da dugc tién hanh.
Theo Brix (1992) dé han ché sai s6 tinh toan, viéc nghién ciru mé chuyén khi nén
duoc xac dinh theo hé sb dién tich khoang chtra khi/dién tich 1at cét ngang vi cac
mod ndy c¢b cdu trac qua nho. Vi vdy trong pham vi nghién ctru cua dé tai dién tich
khoang khi cta cac loai cdy thi nghiém dugc qui ddi vé hé s dién tich khoang
chtra khi/ dién tich cua lat cat ngang.

Két qua giai phiu cho thdy cac t& bao nhu mo x6p ciia Mon nuée, Luc binh, Co
mom c6 vach celluloze mong, thuong chi ¢6 16p chung (16p so 1p) ma khong phan
hoa vach héu 1ap (Nguyén B4, 2006), doi khi 16p so lap co thé phat trién day nhu &
C6 mdm. Cac té bao nhu md x6p ¢6 nhiéu hinh dang khac nhau: hinh da giac, hinh
nhiu canh gin tron, sip xép khit nhau hay chira cac khoang tréng goi 1a khuyét
(khoang khi). Cac khoang khi trong than ctia Mén nude, Luc binh, C6 mdm rit to,
hién dién nhiéu c6 ty 1¢ dién tich khoang khi / dién tich 1t cit ngang dao dong tir
48,31% - 60,53%.

Hinh 2: khoang khi & than Mén nudéc cit Hinh 3: khoang khi ¢ thAn Mon nuéc ciit ngang
ngang quan sat bang vat kinh X10 (mien vo) quan sat bing vat kinh X10 (mién tru trung tim)
_ : - :
B6 g6
B6 libe
Hinh 4: khoang khi é than Luc binh ciit Hinh 5: khoang khi & than Luc binh ciit
ngang quan sat bang vat kinh X4 ngang quan sat bang vat kinh X10
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Nhu mé tay
Hinh 6: khoang khi & thin Cé mém Hinh 7: khoang khi & thin C6 mdm
cat ngang quan sat bang vat kinh X4 ciat ngang quan sat bang vat kinh X10

Vi tri danh déu (*) & cdc hinh la mé chuyén khi
Bang 2: T¥ 1& dién tich khoang khi / dién tich it ciit ngang than-la cac loai thuwc vat thi nghiém
% Ty 18 dién tich khoang khi / dién tich lit ciit ngang thin

Loai cay Truée thi nghiém K&t thic thi nghi¢ém
Mbon nude 45,52+0,95ns 60,53%1,71b(*)
Cé mdm 42,83+1,15ns 48,31+1,39a(*)
Luc binh 41,98+0,98ns 52,23+1,10a(*)

Gid tri trung binh + St.E; (ns) khong khac biét, (*) trong cung mét hang khac biét 6 p<0,05 qua phép thir T-test
cac ky tw (a-c) trong cung mot cot khac biét ¢ p<0,05 qua phép thir Duncan, (ns) khong khac biét

Trong cung nghiém thirc theo thoi gian, ty 1¢ dién tich khoang khi/dién tich 14t cat
ngang than c6 khac biét & mirc y nghia 5% qua phép thir T-test. Khi bét dau thi
nghiém ty 1& dién tich khoang khi/dién tich lat cit ngang than giita cac cdy thi
nghiém khong co su khac biét vé& y nghia thong ké tuy nhién tai thoi diém két thiic
thi nghiém (sau 60 ngay) ty 1€ nay c6 su khac biét gittra Mon nude (Colocasia
esculenta) so v6i Luc binh (Eichhornia crassipes) va Co mdm (Hymenachne
acutigluma) & mic 5% qua phép thir Duncan. Két qua nay phu hop nhitng cac
nghién citru trude day cua Allen (1997), Armstrong er al., (1991), Jackson and
Armstrong (1999), Grosse and Frick (1999): cau trac mé khi va co che van chuyen
khi phu thudc vao dic diém cua ting loai thuc vét khac nhau khi trong trong méi
trudng 6 nhiém.

18 c
16
14
R 12
f; 10 . )
‘:_ a a B NOn e
= 6 T S mom
a B Luc hinh
2
a T
NMon nudc Cémoém Luc binh
Nghiém thire

Hinh 8: Sy gia ting ty I¢ dién tich khoang khi/dién tich lat ciit than-14 ciia Mén nuéc, Luc
binh, C6 mom sau 60 ngay thi nghi¢m
Mobn nudc (Colocasia esculenta) 1a loai cé sy gia ting ty 1€ dién tich khoang
khi/dién tich lat cat ngang than nhiéu nhat 15%, ké dén 1a Luc binh (Eichhornia
crassipes) 10% va Co moém (Hymenachne acutigluma) thip nhat 5%. Két qua nay
phi hop véi viée giam ndng d9 cac chat 6 nhiém trong nudc thai nhu da trinh bay
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& trén (Mén nu6e (Colocasia esculenta) 13 loai c6 kha ning loai bo chat 6 nhidm
cao nhat trong ba loai thiy sinh thyc vat thi nghiém).

Ngoai ra két qua giai phau méau thuc vat ¢ ba loai cdy thi nghiém cho thay c6 su
hinh thanh xoang ti€t va céac tinh thé tiét dy trir trong xoang ti€t cia Moén nudce
(Colocasia esculenta) va Luc binh (Eichhornia crassipes).

| chita chat =
tiét '

Hinh 9: Xoang tiét chira chit tiét ¢ than Luc  Hinh 10: Xoang tiét chira chét tiét & than
binh cat ngang, quan sat bang vat kinh X10 Mon nuéc cat ngang, quan sat bang vat kinh

Theo Nguyén Ba (2006), Kowalewicz va Esau (1980) trich dan bai Ha Thi Lé Anh
(2005), té bao chira cac tinh thé tiét 1a san pham cua sy ling dong cac chat thai.
Két qua nay ciing phu hop v6i nghién ctru ciia Dang Hoang Hiép (2010) khi thuc
hién b suu tap giai phﬁu cac loai thuc vat thudc 1op Ngoc lan (Magnoliopsida) &
moéi trudng 6 nhiém c6 nhiéu kim loai. Nhu vdy & ddy Moén nudc (Colocasia
esculenta) va Luc binh (Eichhornia crassipes) da hap thu cac chat dinh dudng
trong moéi truong nudce thai sinh hoat va dy trir lai thanh cac tinh thé tiét trong té
bao nhu mé x6p dé st dung cho sy phat trién sinh khdi cdy théng qua su gia ting
cac chi tiéu sinh hoc nhu chiéu dai ré, chiéu cao than, trong luong kho dong thoi
lam gidm cac chit 6 nhiém trong nudce thai sinh hoat nhu TP, TN, COD.

3.3 Céu triic mé khi (nhu mé xdp) trong ré cac loai ciy thi nghiém

Tuong tu nhu & than, két qua giai phiu va khdo sat khoang chira khi trong ré cac
cay thi nghiém cho thay cé sy hién dién rat nhi€u ctia cac khoang khi va cac
khoang nay rat dac thu cho cac loai cay thuy sinh so véi cac cay trén can.

Hinh 11: Khoang khi & r& Mén nuéc cit Hinh 12: Khoang khi ¢ r& Mon nuéc cit
ngang quan sat bang vit kinh X4 ngang, quan sat bing vat kinh X10 (mién vo)
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Hinh 13: Khoang khi & r& Luc binh Hinh 14: khoang khi ¢ r& Luc binh
cat ngang, quan sat bang vat kinh X10 cat ngang, quan sat bang vat kinh X4

R& con phat
trién tir tru
trung tim

Hinh 15: Khoang khi & ré C6 mdm cit Hinh 16: Khoang khi & r& C6 mém cit
ngang, quan sat bang vat kinh X4 ngang, quan sat bang vat kinh X40

Vi tri danh déu (*) & cdc hinh la mé chuyén khi

Xét vé hinh dang, cac cac té bao nhu mod xép & ré cua Mon nudce, Luc binh, Co
mdm chu yéu la dang ban, tai dai dic trung khac voi ciu tao hinh da giac, hinh
nhiéu canh gin tron nhu ¢ than. Hinh dang dic trung nay cua cac khoang khi s&
phu hop véi chiic ning cua ré hon trong viéc hap thu cac chat dinh dudng trong
mdi truong. Theo Grosse (1989) vai ciu tao dic thu & r&, khi duoc van chuyén tur
phdn ngon di vao than, ré, ving xung quanh ré& thong qua mo khi, gitip ting kha
nang néi va cho phep thue vat mang oxy tir khong khi xudng 14 va than roi dén hé
thong ré trong moi truong yém khi. Tuy nhién, két qua giai phiu cau trac te bao ¢
1é céc cdy thi nghiém khong tim thiy dwoc xoang tiét véi cac tinh thé tiét duy trir
trong xoang nhu ¢ thdn cia Moén nu6e va Luc binh. Nhu vay ré cuia cic cay thi
nghiém chu yeu giit vai tro hap thu cac chit dinh dudng, lam gia bam cho hé vi
sinh vat phat trién va phong thich oxy van chuyén tir khong khi gop phan thuc day
qua trinh khoang héa cac chit 6 nhiém, cai thién méi truong nudc con than s& 1a
noi du trit cac chit 6 nhidm dugc hap thu tir r& cho viéc phat trién sinh khéi.

Bing 3: Ty 1¢ dién tich khoang khi / dién tich 14t ciit ngang ré cac loai thue vat thi nghiém

% Ty 1¢ dién tich khoang khi / di¢n tich lat cit ngang ré

Loai cdy Trudc thi nghiém K&t thic thi nghi¢m
Moén nude 43,18+0,25b 50,04+0,94b (*)
Cé mdm 41,98+0,43a 45,64+0,77a (*)
Luc binh 44,04+0,07b 51,12+0,43b (*)

Gia tri trung binh + St.E; (ns) khong khac biét, (*) trong ciing mgt hang khac biét ¢ p<0,05 qua phép thir T-test
cac ky tw (a-c) trong cung mét cot khac biét ¢ p<0,05 qua phép thir Duncan, (ns) khong khdc biét
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Hinh 17: Sy gia tang ty 1¢ dién tich khoang khi / dién tich lat ciit ré ciia Mén nuwéce, Luc binh,
C6 mom sau 60 ngay thi nghiém

O thoi diém bat dau va két thiic thi nghiém Cé mdém (Hymenachne acutigluma) 1a
loai ¢6 ty 1¢ dién tich khoang khi/dién tich 1t cit ngang ré thap nhét trong 3 loai
thuc vat thi nghi€m, va c6 sy khac biét c6 v nghia théng ké so voai ty 1€ dién tich
khoang khi/dién tich 1at cit ngang ré ctia Mén nudc (Colocasia esculenta) va Luc
binh (Eichhornia crassipes). Xét trong cung nghiém thirc theo thoi gian thi ty 1¢
dién tich khoang khi/dién tich lat cét ngang ré c6 su khac biét & mirc 5% qua phép
thir T-test & tat ca cac loai. Méon nu6c (Colocasia esculenta) va Luc binh
(Eichhornia crassipes) 1a hai loai c¢6 ty 1& gia ting cao nhit, cu thé Mon nudc
(Colocasia esculenta) tang tur 43,18% lén 50,04% va Luc binh (Eichhornia
crassipes) tang tir 44,04% 1én 51,12%. Theo Armstrong (1979) cac mé chuyen khi
& 18 giit vai tro rat quan trong ddi voi da sb thuc vat, dac biét la thyc vat song trong
dat ngap nudc thudng xuyén va moi truong cé nong do oxy thap. Chinh céu tao
dac biét cia mo6 khi da giup cho cac loai thuy sinh thuc vat bac cao séng duoc
trong diéu kién thiéu oxy bang cich dwa oxy tir khong khi di qua than roi dén ré
thong qua mo khi. Hay néi cach khac mé khi (nhu mé x6p) 1a con dudong trao doi
khong khi giita phan thyuc vat trén mit nude va dudi nude dé tao ra mot ving oxy
chung quanh 1é va 12 méi truong hiéu khi cho su hoat dong cua cac vi sinh vét
tham gia vao viéc loai bod chit 6 nhiém.

4 KET LUAN VA KIEN NGHI

4.1 Két luan

- Mbn nudc la lpéi cc,') su gia tang ty 1¢ dién tich khoang kh‘i/dién, tich ’lét ct
ngang than nhiéu nhat 15%, ké dén la Luc binh 10% va C6 mom thap nhat 5%.

- Ty 1€ dién tich khoang khi/dién tich lat cit ngang ré‘cﬁa Mén nu6e va Lyc binh
gia tang cao nhat, tang 7%. Ty 1¢ gia tang cia C6 mom la thap nhat dat 4%.
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Kién nghi

Tiép tuc nghién ctru twong quan giita mo chuyén khi va dic diém tang truong
cia Mén nudc (Colocasia esculenta), Luc binh (Eichhoria crassipes), Co mdm
(Hymenachne acutigluma) dé thong qua d6 1am chi thi sinh hoc cho mai truong
6 nhiém.

Tiép tuc mo rong nghién ctru dac diém mo chuyén khi cia Mén nuée (Colocasia
esculenta), Luc binh (Eichhoria crassipes), Co mém (Hymenachne acutigluma)
trong cac loai nudc thai khac nhu nude thai thuy san, nude thai chan nudi.
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