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DPAC PIEM DONG VAT NOI
TREN KENH, RACH O NHIEM O CAN THO VAO MUA KHO

DUONG TRi DUNG’, NGUYEN HOANG OANH™

TOM TAT
Nghién curu sy 0 nhiém kénh rach do chat thai dé thi dwoc tién hanh hang fuan vao
liic mede 16m va nwée rong trong ngay tir thangl dén thang 3 nam 2010 trén rach Cai Khé,
thanh phé Can Tho. Két qua nganh Tring banh xe chiém 51% - 100% trong thanh phan
loai va 11% - 100% trong téng 50 lwong dong vat noi, ddc biét noi 6 nhiém cé lodi Filina
longiseta luén cé mdt do tir 30% - 93.5% trong mau.
Tir khoa: dong vat ndi, rach Cai Khé, Can Tho.
ABSTRACT
Characteristics of plankton on the polluted canals at Can Tho City in dry season
Investigating the pollution of the canals with municipal waste is carried out every
week at the low and high tides in the same day from January to March, 2010 on the Cai
Khe canal at Can Tho city. The results show rotifer takes from 51 to 100% of the species
composition and 11% - 100% of density of plankton, particularly density of Filina

longiseta usually takes 30 - 93.5% of the samples at the polluted sites.
Keywords: zooplankton, Caikhe canal, Cantho.

1.  Giéi thi¢u

Do sy d6 thi hoa, trong 10 nam tu
1999 — 2008, dan s6 & TP Can Tho ting
28,4% gip hon 4,5 1an so véi trung binh
chung ciia dong bang séng Ctru Long. Vi
vay h¢ théng rach Cai Khé thudc quan
Ninh Kiéu, TP Can Tho phai ganh chiu
chat thai sinh hoat ctia cu dan sdng ven
bo rach, chat thai tir hoat dong chan nudi,
buoén ban cua cac chg doc theo rach,
nudc thai do thi chua dugc dugce xtr Iy va
dac biét 1a hé théng kénh, rach ndi 6 ngay
cang thu hep dan do bi 1an chiém. Theo
s lidu bao céo tong két cua SO Tai
nguyén va Moi truong Can Tho nim
2009 cho théy ham Iugng COD trén rach
tang tir 9,8 ppm (nim 1999) dén 19,1 ppm

"ThS, Trwong Dai hoc Can Tho
” CN, Trwong Pai hoc Can Tho
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(nam 2002) va 19,5 ppm (nam 2005) da
cho thiy sy 6 nhiém ngay cang nghiém
trong hon.

Rach Céai Khé, 12 mot bang ching
dién hinh, sy 6 nhiém cua thuy vuc nay
da anh hudng nhiéu dén sy phat trién cia
thity sinh vat séng ¢ d6, nhat 1 cac nhém
dong vat phiéu sinh ua chat hitu co nhu
bong vat Nguyén sinh (Protozoa), Trung
banh xe (Rotatoria) va Giap xéac rau
nganh (Cladocera), lam cho chung tré
nén uwu thé (Ping Ngoc Thanh va cs,
2002). Cho nén ching dugc xem nhu la
sinh vat chi thi cho moi truong 6 nhiém
hitu co nay. Sy 6 nhiém mic du khong
lam don gian héa qua mirc cac quan xa
song ciing lam giam tinh da dang vé loai,
lam tang tinh bat 6n dinh cta quan xi d6
(Vii Trung Tang, 2007) nén su bién dong
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ciia ching c6 thé biéu hién cho su suy
giam chét luong moi truong nude.

Nhin vao cac quy chuan Viét Nam
(QCVN) vé méi truong nude nhur QCVN
08: 2008 vé chat lugng nudc mat,
QCVN 11: 2008 vé nuéc thai cong
nghiép ché bién thuy san, QCVN 14:
2008 vé& nuéc thai sinh hoat, chua thiy
chi tiéu sinh vat ngoai tror gid tri
coliform. Trong cic bao cdo dién bién
chat lugng moéi truong TP Can Tho ciing
chua thdy quan tric céc chi tiéu nay, cho
nén bén canh vi¢c danh gia moi truong
bang cac chi tiéu 1y hoa, thi viéc tim ra
dic diém thich nghi cia sinh vat trong
moi truong dé danh gia chat luong moi
truong nuoc, dac bié¢t 1a dong vat phiéu
sinh cling 1a mgt nhi¢ém vy can thiét dé c6
thé dwa vao d6 danh gia nhanh moi
truong trén nhitng vung c6 kha nang 6
nhiém.

Nghién ctru dic diém phiéu sinh
dong vat trén rach Cai Khé caa TP Can
Tho ngoai viéc tim ra cac dic trung riéng
ciia dong vat phiéu sinh trong diéu kién
thity vuc bi 6 nhiém, dé tai con dong gop
co sO khoa hoc trong viéc danh gia nhanh
su 6 nhiém ngudn nudc trong thanh phd

DR

dua vao ciu tric cua quﬁn xa dong vat
phi€u sinh trén thuy vuc do.
2. Phuong phap nghién ciru
2.1. Chon vi tri va dinh ky thu mdu
Trén rach Cai Khé doan tir noi tiép
nbi song Hau dén cau Nguyén Vin Cir
dugc chon 5 vi tri dé thu mau, cac vi tri
ndy bao gém: diém sd 1 c6 toa do
0583804 va 1110147 (WGS 84): khu vuc
nay nhan nudc thai tir 16 md giét mo gia
suc va cac hd dan séng doc theo rach, &
day co cac cong nho xa thai do nguoi dan
tw 1am; diém s6 2 c6 toa do 0584569 va
1109837 (WGS 84): noi nay nhan chét
thai rdn va nude thai sinh hoat cua cac ho
dan séng trén nha san doc con rach duoc
thai truc tiép xuéng rach va cac hoat
dong san xuét khac nhu chin nudi, budn
ban; diém s6 3 c6 toa do 0585599 va
1110077 (WGS 84): noi nay c6 nhiéu
cdng x4 thai ra rach Cai Khé tir cac tuyén
duong trong ndi 6 thanh phd; diém sb 4
co toa do 0586453 va 1109958 (WGS
84): noi nay c6 cac duong cong din nudc
mua va nude thai d6 xuéng rach Cai Khé;
diém s6 5 c6 toa do 0587067 va 1109868
(WGS 84) day 1a ngd ba néi tiép giap
giita rach Cai Khé véi song Hau (hinh 1).
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Mau phiéu sinh dong vat duoc thu
thap theo 2 loai la dinh tinh va dinh
lwong voi chu ky 1 tudn 1 1an va 1 ngay 2
lan vao con nudc 16n va rong trong ngay.
Viéc nghién ciru duoc tién hanh trong 12
tuan tir ngay 07-01-2010 dén ngay 25-03-
2010. Trén timg vi tri khao sat 1y 100 1
nuée loc qua luéi phiéu sinh c¢6 mat ludi
1a 59 pm lam mau dinh luong. Chi lay
nudc mat & do sau tir 0-50 cm. Ca mau
dinh tinh va dinh lugng duoc gilr trong
chai nhya 110 ml. C6 dinh miu ngay tai
hién trudong bang formol thuong mai voi
ham lugng formalin trong mau 1a 2 - 4%.
2.2. Phwong phap phan tich

Mau dinh tinh dugc phan tich dya
vao tai li¢u phan loai cua Shirota (1966),
Ding Ngoc Thanh va cs (1980, 2001) dé
xac dinh gidng loai. Mau dinh luong
dugc dém toan bd bang budng dém
Bogorov, sau do tinh sb lugng theo cong

1000x
1%
hay ) lugng dong vat noi (ca thé/m3), X
1a s6 ca thé dém duogc trong mau nudc va
v 1a thé nuéc (lit) da thu ciia mau.

Chi s da dang duoc tinh theo cong

thirc cua Shannon-Weaver

thiec D =

trong do: D 1a mat do

H'= —Z p,In p, trong do6 p; 1a ti sO gitra
s6 luong loai thir i voi tong s6 lugng sinh
vét n6i phan tich dugc.
2.3. Phwong phdp xir Iy két qud

Két qua phéan tich duoc trinh bay
thanh bang va sap xép theo nhom sinh vat
(Ludwig va Reynolds, 1988), sau d6 danh
gia sb loai, tAn suét xuat hién va su bién
dong sb luong cta chung.
3.  Két qua va thao luan
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3.1. Bién dong thanh phin loai dong
vt noi trén rach Cdi Khé

Két qua da xac dinh dugc 79 loai
dong vat ndi trén rach Cai Khé, trong d6
Protozoa c6 21 loai, Rotatoria c6 41 loai,
Cladocera co 10 loai, va Copepoda c6 7
loai. Nganh Rotatoria c6 sd loai nhiéu
nhit chiém 51% tong s6 loai dong vat ndi
da phat hién trén rach. Cac loai thuong
xuat hién trong céc lan thu mau va trén
cac diém thu mau 1a: Asplanchnopus
multicep, Asplanchna sieboldi,
Brachionus falcatus, Brachionus urceus,
Brachionus  angularis, Brachionus
calyciflorus, Hexarthra
Metadiaschiza trigona,
vulgaris, Filinia longiseta, Pompolyx
sulcata, Rotaria neptunia, Keratella
tropica, va Lecane luna. Chung la nhiing
loai thudng phan bd trong cac thuy vuc
gidu chat hiru co, nudc cbéng ranh, cic
thuy vuc nhidm ban nuéc thai sinh hoat
(bang Ngoc Thanh, 1976). Nganh
Protozoa c6 s loai kha phong phi, chiém
26,6% tong sb loai dong vat ndi da phat
hién. Cac loai thuong xuat hién bao gdom:

mira,
Polyarthra

Tintinnopsis angulata, Difflugia
acuminata, Difflugia oblonga,
Centropyxis aculeate, Centropyxis
constricta, Centropyxis ecornia, va

Arcella vulgaris. Su ton tai va phat trién
ctia cac loai nay cho thiy thiy vuc nay
dang trong tinh trang 6 nhiém hitu co. Pa
phat hién dugc 10 loai cia b Gidp xac
rau nganh, trong do6 cac loai thuong
xuyén xuét hién ciing 1a nhiing loai chi
thi cho moi truong giau chat hitu co
(Duong Tri Diing, 2003). Phan bo Giap
xac chan chéo ¢ sb loai it nhat, chiém
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8,9% trong tong s6 loai dong vat ndi phat
hién duoc, cac loai nay luan phién xuat
hién trén cac vi tri va dot thu mau.
3.1.1. Thoi diém con nudc lon

Thoi diém con nude 16n, sd loai
dong vat ndi bién dong réat 16n trén timg
vi tri khao sat. Moi trudng cang 6 nhiém
thi s6 loai cang it va it cd su khac biét
gilta cac diém khao sat. S6 loai c6
khuynh huéng giam dan theo thoi gian
khao sat. Két qua vé su bién dong sd loai
dong vat ndi trong con nudc 1on dugc thé
hién trong hinh 2.

Qua hinh 2 cho thiy thanh phan
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loai bién dong rat nhiéu, tuy s loai thay
doi tir diém nay sang diém khao sat khac
nhung riéng diém s6 5 ludn c6 s6 loai
thap d6 1a do sy kém da dang cua céc loai
thuoc nganh Dong vat nguyén sinh,
Trung banh xe va bo giap xac rau nganh.
Vi tri khdo sat sd 5 1a nga ba tiép giap
gilta rach va song Hau nén chét luong
nudce tot hon, it co loai ua hitu co ton tai,
chi riéng dot khao sat thir 2 va 3 luc nudce
vira 16n nén thanh phan loai con phu
thudc nhiéu vao sb loai tir bén trong dua
ra.

®biém3 @Piém4 BODPiéms

FlF T T ETTFTTFIF
INTITTTTTITITITITITIT
T
AT EETTET

IO
| S

6 7

00
©
[
o
[
[
[
N

Cac dot khao sat

Hinh 2. Bién dong so loai dpng vit noi trén cdc diém khdo sdt
vao thoi diéem nwdc lon

Cang di vao sdu bén trong, nhiéu
lodi ua hitu co cang xuat hién nhiéu hon
vi nhitng noi ndy nhan nudc tir cac cong
thai nude sinh hoat, chat thai clia noi san
xudt va chg. Ngoai ra, dong chay ciing
mang vat chét hitu co di vao da gop phan
tao nén sy phong phu cua céc loai ua hiru
co. Do d6 cho thdy, vi tri s6 1 thudng co
thanh phan loai cao hon céc vi tri khac.
Noi nay c6 tir 17 dén 21 loai thudc nganh
Trung banh xe, chiém ti 18 tir 51 — 100%
trong tong s6 loai, Cac loai thuong xuit

hién & day bao gébm: Filinia longseta,
Brachionus angularis, Asplana sieboldi.
3.1.2. Thoi diém con nwdc rong

Thoi diém nudc rong, sb loai dong
vat ndi trén rach cai khé phat hién duogc
nhiéu hon trong con nuéc 16n, chii yéu la
su da dang cua nganh Pong vat Nguyén
sinh ¢6 thé ngudn nudc thai tir hé thong
cdng thai di vao rach da mang theo nhiéu
loi thudc giéng Arcella. Su bién dong vé
sd loai dong vat ndi vao con nudc rong
duoc thé hién qua hinh 3.
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Hinh 3. Bién dong so loai dpng vdt noi trén cdc diém khdo sdt
vao thoi diém nwdc rong

Ttr hinh 3 cho thdy thanh phan loai
trén rach vao con nudc rong cling cd xu
huéng giam dan trong cac chu ky thu
mau. Tuy c6 su bién dong vé thanh phan
loai theo c4c diém khao sat va thoi diém
thu mau nhung diém s6 5 van la diém co
50 loai it nhat.

Su phong phii vé thanh phan loai
trén tung vi tri khdo sat khi nudc rong
phu thudc 16n vao ngudn xa thai. Diém 1
c6 it loai co thé moi trudng lic ndy chi
con thich hgp cho mét vai loai chiu ham
luong hitu co rat cao trong nudc ton tai
duge. Pic biét ¢ diém khao sat sé 2 ¢o
thanh phan loai phong phu nhét 1a do noi
nay nhan nhiéu ngudn thai nhu tir khu
nha san doc con rach, chit thai tir cac
hoat dong chan nuoi va budn ban. O diém
nay co tir 14 dén 25 loai thudc nganh
Trung banh xe va chiém ti 1& tr 58 —
87%. Céac loai thudng xuét hién ¢ day
bao gdém: Filinia longseta, Brachionus
calyciflorus, Brachionus falcatus.

Danh gid chung, véi hinh 2 cho
thiy s loai dong vat ndi ciing ting tir
ngoai vao trong d6 1a do vao thoi diém
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nudc lon, nude chay tor song Hau vao
mang theo nhiéu loai sinh vat nén sé loai
dong vat ting 1én. V&i hinh 3 cho thiy
cac vi tri & doan gitra con rach (diém 2 va
diém 3) co sd loai dong vat ndi phong
phu hon cac vi tri khic vi vao con nude
rong noi nay c6 do sau cao hon bén
trong, tich tu hitu co va sinh vat khi nudc
rong. Riéng diém s6 5 do su pha lodng
16n voi ngudn nude song Hau nén sb loai
khong cao mac du n6 nhén nhiéu hitu co
va sinh vat tr bén trong dua ra.
3.2. Bién dong sé lwong dpng vit noi
trén rach Cdi Khé
3.2.1. Thoi diém nwéc lén

Vao thoi diém nudce 16m, sb luong
dong vat ndi bién dong tu 699 dén
568.000 ct/m*. Piém s6 1 ¢o s6 lugng cao
nhét, c6 thé day la noi tich tu chét hitu co
va noi tdp trung thuy sinh vat vao con
nuéc 16n, dong thoi diéu kién nude it
chdy cling thich hop cho céc loai dong
vat ndi phat trién. Su bién dong vé sb
luong dong vat ndi trén céc vi tri khao sat
vao lac nudc 16n dugc trinh bay trong
hinh 4.
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Hinh 4. Bién dong so lwong dong vit noi o cdac diém khao sdt vao con nwdc lon

Qua hinh 4 cho thay s6 luong dong
vat ndi tang dan theo thoi gian phu hop
v6i sy xubng thap cia ngudn nudc theo
thot gian (Pang Ngoc Thanh, 1976). Cac
diém khao sat s6 2 va 3 ¢6 sd luong thap
hon diém 1 nhung vin cao hon diém s
5. Ngoai Nauplius c6 sb lugng cao, véi ti
1€ hon 50% thi loai Filinia longiseta ciing
c6 s6 luong rat 16n, ching chiém khoang
20% téng sb lugng dong vat noi.

Theo danh gia cua trung tam quan
trc tai nguyén va moi truong (2009),
trong mudi nam tir 1999 dén 2008 ham
lugng COD ting gip 2 lan va ludn vuot
QCVN 08, do vay c6 thé néi ngudn nudc
trén rach bi 6 nhiém va loai c6 thé thiy
thuong xuyén véi sd luong 16n 1a Filinia
longiseta va Nauplius.

3.2.2. Thoi diém nwéc rong

Vao thoi diém nude rong, sb luong
dong vat ndi cao hon vao thoi diém nude
16n, bién dong tir 1383 dén 845406 ct/m’.
Céac diém c¢6 s6 lugng dong vat ndi cao la
diém 1, 2 va 3. Diém c6 sb lugng dong
vét ndi thap 1a diém sb 5.

Nguoc voi lan khéo sat nuge 16n, &
con nudc rong sd luong Nauplius thap,
chiém khoang 20%, nhung loai Filina
longiseta lai c6 ti 1€ cao hon, ching
chiém ti 1& tir 30 — 95,5%. C6 kha ning
ham luwong chat hitu co tir cac cong xa
thai chi phu hop cho sy phét trién cia
mot sd loai thude nganh Trung banh xe.
Su bién dong sb lugng dong vat ndi qua
cac diém khao sat vao thoi diém nudc
rong dugc trinh bay qua hinh 5.

900 -
i D&M | =l D&M 2 = s Diém 3 oW @DiBm 4 =t Dim5

$6 hvong Pong vat ndi (1000ct/m3)

Cac dot khao sat
Hinh 5. Bién dong so lugng dong vt
noi o cac diém vao thoi diém nwodc rong
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Tir hinh 5 cho thay sb lugng dong
vat n6i & diém s6 1 thuong cao hon cac
diém khiac nhung khong 6n dinh trong
khi d6 diém sd 2 va sé 3 co sb lugng
dong vat ndi kha cao va 6n dinh hon. S6
luong dong vat ndi ciia nhitng vi tri nay
dao dong trong khoiang 14086 ct/m’ —
524713 ct/m’ ¢6 thé céc vi tri 2 va 3 1a
noi tiép nhan nhiéu ngudn thai ngoai chat
thai sinh hoat tr cac nha san doc theo
rach, cac cac céng xa thai, thi né cling
con nhan phan 16n chat thai hitu co tur
cho An Nghiép mdt chg doc theo rach
Cai Khé, cho nudc thai truc tiép xudng
rach..

Vao thoi diém nuéc rong luong
nudce it hon, chat thai nhiéu hon va nude
tir phia trong di ra séng nén thanh phan
loai chu yéu 1a cac loai ua nudc tinh nén
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2.2 4 T
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1A 1
0.8 1
0.6

Trung binh H'

Diém?2

Piém 1

sO luong cua loai Filinia longiseta chiém
ti 18 rat cao trong tong sd luong dong vat
no6i. Ciing do nudc rong chay tir trong ra
ngoai song nén sd luong va ti 1& cia
Nauplius rat thap.
3.3. Tinh da dang dong vit noi trén
rach Cdi Khé

Chi s da dang vé dong vat ndi &
cac vi tri khao sat kha thép do chi c6 mot
s6 it loai tdn tai véi sb lugng 16n. Gia tri
ciia chi sé da dang nay cho thiy cé su
phat trién uvu thé cia mot so loai trén timg
diém khao sat cta con rach. Két qua vé
sy bién dong chi s6 da dang trén ting
diém khao sat theo con nude duogc trinh
bay qua hinh 6.

0O Nudce 1on B Nudc rong

Piém3 Piém4 Piém5

Cac vi tri khao sat

Hinh 6. Bién dpng chi s6 Shannon (trung binh £ std) é cdc diém khdo sdt
trén rach Cdi Khé

Trén cac vi tri khao sat chi sb da
dang rat thép bién dong tur 0,41 — 2,74.
Chi s6 nay khong khac biét 1on giira cac
diém khéo sat va cac dot thu mau. Do su
thay thé nhau chiém wu thé cua mot sd
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lodi theo ting thoi diém nén chi s6 da
dang khong khac biét nhau mac du téng
sd loai phat hién dugc kha cao. Theo két
qua phan tich dinh tinh va dinh luong thi
thanh phan loai ¢ sb luong cao chi yéu
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la céc loai thuoc nganh Pong vat nguyén
sinh va Trung banh xe.
3.4. Ddnh gid sw 6 nhiém

Tu vi tri khao sat s6 5 dén vi tri
khao sat sd 1, thanh phan loai dong vat
ndi tang 1én, chu yéu 1a sy gia ting cia
cac loai thugc nganh Trung banh xe va
DPong vat nguyén sinh. O diém 5 sb loai
ddng vat ndi thip nhat v4i 60 loai, ké tiép
1a diém 4 c6 63 loai, diem 3 c6 64 loai,
diém 2 c6 67 loai va diém 1 c6 sb loai
cao nhét 13 68 loai. Nganh Trung banh xe
chiém tir 51% - 100% trong thanh phan
loai dong vat ndi & tit ca cac diém khéo
sat bao gém cac loai uva hiru co. Pic biét
loai Filinia longiseta ludn xuat hién & tat
ca cac dot thu mau, ké dén 1a Asplanchna
sieboldi va nhiéu loai thudc gidng
Brachionus. Céc loai Dong vat Nguyén
sinh thuong xuyén xuit hién thudc cac
giong Diflugia, Acella, va Centropyxis.
Riéng 16p phu Giap xac chan chéo co rat
it loai dugc phat hi¢n, chung la nhiing
loai phan bd rong nhung lai it xuat hién
hoic khong thiy trong thanh phan khu hé
c6 thity vuc bi 6 nhiém hiru co (Ding
Ngoc Thanh va ctv, 2002). Tong hop céac
diéu trén cho thdy rach Cai Khé bi 6
nhiém hitu co, nhat 1a & cac vi tri khao
sat sd 1,2, va 3.

Sd lugng dong vat ndi trong cac dot
khao sat bién dong tir 699 ct/m® (¢ diém
sO 5) dén 845405 ct/m’ (diém s6 1). Cang
vao sdu bén trong, thuy vuc chtra nhiéu
hiru co hon thich hgp cho loai wa hitu co
phat trién do d6 cac loai thudc 16p tring
banh xe ludn xuét hién véi sb luong cao
hon c4c loai khac nhiéu lan, dic biét la
Fillina longiseta chiém ti 1& hon 30%
trong tong sd luong dong vat ndi luc
nudc rong.

Duya vao hai yéu t6 thanh phan loai
va s6 luong dong vat noi ¢ thé du doan
sy 0 nhiém cua thiy vuc néu thanh phan
loai don gian hon, véi su xuét hién cua
cac loai thudc lop trung banh xe nhu
Brachionus spp, Filinia longiseta va
Asplanchna sieboldi, khong thiy c6 su
xudt hién coa cac loai thudc 16p
Copepoda. Trong d6 Rotatoria chiém hon
30% trong tong sb luong dong vat noi.

4.  Két luan va kién nghi
4.1. Kétlugn

Két qua khao sat trén rach Cai Khé
da xac dinh dugc 79 loai dong vat ndi
trong d6 c6 54 loai thudng xudt hién, voi
s6 lodi nhiéu nhat thugc vé Nganh Tring
banh xe.

Céc loai dong vat noi da phat hién
dugc déu la nhing loai séng trong thuy
vuc giau hitu co.

Sé luong dong vat ndi dao dong tu
699 ct/m’ — 845.406 ct/m”.

Chi s da dang vé dong vat ndi &
noi nay rat thap bién dong tir 0.41 — 2.74,
cho thiy sy don gian vé thanh phan loai
trong thuy vuec.

C6 thé danh gia sy 6 nhiém ngudn
nude dya vao tan sudt xuat hién cua loai
Filinia longiseta voi s6 lugng chiém hon
30% tong sb luong dong vat noi.

Mirc 6 nhiém giam dan khi di tir
diém 1 dén diém 5.

4.2. Kién nghj

Tiép tuc nghién ciru vé su bién
dong thanh phan loai va s6 lugng dong
vat ndi ¢ 5 diém khao sat trén vao mua
mua dé so sanh voi voi mua kho va danh
gia cho toan nam.

Nghién ctou dong vat day va thuc
vat noi trong cung vi tri dé co thé tim ra
sinh vat dac trung cho cac thuy vuc 6
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nhiém nudc thai sinh hoat cua thanh phd  Can Tho.
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