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TOM TAT

St dung beé ndi thuc vat cai thién moi truong nuoc 6 nhiém da va dang duoc quan tam trén thé
giéi va Viet Nam. Nghién ctru duoc trién khai trong diéu kién thi nghiém nha luéi nham tuyén
chon giong Chudi hoa lai (Canna generalis) c6 tiém nang sinh truéng tot va cé hiéu sudt xi Iy
dam, 1an trong nudc thai do thi cao. Thi nghiém duoc bé tri theo kiéu hoan toan ngau nhién véi 4
nghiém thttc bao gdm 3 giong Chudi hoa: Hoa héng, hoa d6, hoa cam va nghiém thitc khong cay
(d0i chung), 4 14n lap lai. Sau 8 tuan thi nghiém, 3 giong Chudi hoa déu c6 kha nang sinh trudng
va phat trién tot trong nudc thai do thi. Trong do, giong Chudi hoa cam phat trién tot hon 2 giong
con lai va cho sinh khéi tuoi cao nhat, dat 602,3 g/cay trong 8 tuan thi nghiém, cao hon 1,5 lan so
v6i Chuéi hoa do (396,8 g/cay) va 2,5 1an so véi Chudi hoa hong (254,1 g/cay), tang gap 18,9; 9,4;
7,5 1an so voi cay trong ban dau. Ham luong téng dam hoa tan (TIN) va téng 1an (TP) trung binh
trong nuoc truedce khi dua vao hé thong xt Iy 1a 19,07 va 2,55 mg/L, sau 7 ngdy gidm xudéng con
0,30 - 0,91 mg/L TIN va 0,21 - 0,46 mg/L TP. Ham luong TP sau xit ly & Chuéi hoa héng van con
cao hon 1,5 lan so voi QCVN 08:2023/BTNMT (Bang 2, cot B; TP < 0,3 mg/L). Hiéu suat xt ly
ctia Chu6i hoa cam, hoa d4 va hoa hong dat 95,6; 95,7; 88,3% TIN va 74,4; 72,3; 46,9% TP, cao hon
so v6i nghiém thuc déi ching (89,0% TIN va 38,5% TP), thé hién duoc vai tro ctia thuc vat trong
viec hap thu dam, 1an. Co thé chon giéng Chudi hoa cam dé trong thir nghiém trén mo hinh thuc
té, dac biét 1a trong cac kénh, ho chtra nuoc thai do thi, vira gép phan dang ké vao viéc cai thién
moi treong nudc, vira tao canh quan do thi.

Tt khéa: Chuoi hoa, dat ngdp nurdc néi nhan tao, hiéu xuat xit Iy, 6 nhiém nuréc, nudc thai do thi.

nhiém tir cic hoat dong san xuit, sinh hoat co6 thé
tiém 4n nhtng nguy co gay bénh cho nguoi dan
trong khu vuc va day cing la mot trong nhiing
nguyén nhan chinh giy ra cac hién tuong phu
duong nguédn nudc, tich tu kim loai ning gay anh
hudng dén moi truong song cac loai thiy sinh vat.

1. DAT VAN BE

Tren thé gi6i néi chung va & Viét Nam noi
riéng, ao ho trong do thi c6 vai tro rat quan trong,
gitp tao canh quan mat nudc, diéu hoa vi khi hau,
diéu tiét nudc mua va xit Iy nudc thai... Mot s6 hd
con 12 ngudn cung cdp nudc sinh hoat, phuc vu

nudi trong thiy san, nong nghiép; tao khong gian
phuc vu nhu ciu tham quan, gidi tri cho nguoi dan
[1]. Thanh pho Can Tho la trung tam kinh t€, cong
nghiép ctia ving déng biang song Ctu Long
(BBSCL), 1a noi c6 toc dd cong nghiép hoa, do thi
hoa twong doi nhanh. Hién nay, thanh pho Can
Tho dang d6i mat voi van dé 6 nhiém moi truong,
dac biét 1a nguéon nudéc mat [2]. Ngudn nudc o

ba c6 nhiéu nghién ctru vé giai phap gidm
thiéu muc do 6 nhiém ctia nudc thai sinh hoat,
trong d6 xtr Iy nudc thai tai cac ho gia dinh hay
khu dan cu bing thuc vat duoc danh gia 1a mot
trong nhing cong nghé phu hop, don gian, chi phi
xay dung va van hanh thap; dam bao vé sinh moi
truong, tao canh quan [3]. Dat ngap nuéc ndi nhan
tao (hay con goi 1a be ndi thuc vat) 1a cong nghé
sinh thai c6 thé ap dung cho viéc xt ly nudc. Viéc
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tng dung mo hinh bé ndi thuc vat trong xt Iy nuoc
thai sinh hoat da duoc 4p dung kha phé bién trén
thé gidi va ciing dang duoc biét dén & Viet Nam.
Do chi phi dau tu thap, dé 14p dat, chi phi van hanh
va bao tri thap nén moé hinh bé ndi thuc vat hia
hen 14 mot mo hinh mang tinh bén vimg trong
tuong lai [4].

Da c6 nhiéu loai hoa kiéng nhu: Chuéi hoa,
Chuoi mo két, Chiéu tim, Bach thuy tién va Thuy
trac dugc trong trén be ndi dé xit Iy nudc thai do
thi voi két qua xt Iy nudc rat hieu qua; ngoai ra,
cac loai cay nay con sinh trudong va phat trién tot,
cho hoa mau sic dep [5]. Trong do, cay Chuéi hoa
c6 kha nang phat trién tot nhat, tao sinh khoi tuoi
than, ré cao nhat va c6 thé chon dé tmg dung
trong cac mo hinh xtt Iy nuéc thai do thi bang be
ndi thuc vat [5]. Loai Chu6i hoa c6 nhiéu giong
khac nhau dua vao mau sic hoa va chua cé nghién
ctu danh gia so sanh kha nang x ly nudc thai do
thi gitta cac giong trong cung loai Chudi hoa. Gia
thuyét dit ra 1a nhitng giong cay Chuéi hoa khac
nhau sé c6 nhu cau dinh duong khac nhau va kha
nang tao sinh khéi khac nhau. Do d6, nghién ctu
nay duoc trién khai nham tuyén chon giong Chuéi
hoa uu tu nhat dé dé xuat tng dung trong trén cac
bé ndi xtt ly nudce thai do thi.

2. PHUONG PHAP NGHIEN CUU

2.1. Chuén bi thi nghiém

Thiét ké bé noi: Bé néi duoc thiét ké bang 6ng
nhua PVC duong kinh @21 mm, két noi véi nhau
bang ong co L duong kinh 021 mm thanh khung
bé néi hinh chit nhat c6 chiéu dai 0,4 m x rong 0,2
m = 0,08 m’. Dung lu6i nhua va day rat cot quanh
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khung beé va cat 3 16 dé 3 ly nhua trong cay.

Chudn bi gid thé-Dung xo dira dé co dinh cay
(10 g/cay), duoc xé toi va phoi kho. Xo dira c6 mot
s6 dac tinh nhu: Dé tim, than thién véi moi truong;
1a vat liéu c6 khoéi luong rieng (ty trong) thap; do
bén cta vat liéu trong moi truong nudc thai cao;
dién tich tiép xdc bé mat 16n; ré tién va co6 sin
trong tu nhién. Gia thé 1a xo dura duoc ngam va rita
sach, phoi kho trudc khi dung lam thi nghiém [6].

Chudn bi nudc thidi: Nuoc thai duoc thu tai
keénh Bung Xang vao luc triéu kiét. Bang cam quan
c6 thé nhan thay nudc thai co6 mau den, mui hoi.
Nuéc sau khi thu vé cho vao bé composite 1.000 lit
va tién hanh xac dinh cac dic tinh - 1y - héa dé xac
dinh céac chi tieu dau vao truéc khi b tri thi
nghiém.

Chudn bi cdy: Cay Chudi hoa lai (Canna
generalis) voi 3 mau sac hoa: Hong, do, cam duoc
lay tr khuon vién Truong Dai hoc Can Tho.
Nhitng cay non khée manh, c6 chiéu cao trung
binh 43,5 + 1,3; 44,3 + 1,1 va 41,3 + 1,3 cm, chiéu
dairé 7,0+ 1,0;7,2+0,5;9,0+1,8cm, s6 latr 2 - 3
14, khoi luong tuoi ca cay 33,9 + 1,1; 41,8+ 2,5; 31,8
+ 5,0 g/cay duoc chon dé bg tri thi nghiem.

2.2. B tri thi nghiém

Thi nghiém duoc b tri trong thung nhua véi
chiéu cao x chiéu dai x chiéu rong 1a 37 x 50 x 30
cm, chira 35 lit nudc thai do thi duoc thu tai kénh
Bung Xang, thanh phé Can Tho véi ndng do 100%
nudc thai va bo tri trong diéu kién nha luéi dam
bao anh sang cho cay sinh truong va phat trién
mot cach tot nhat (Hinh 1).

Hinh 1. M6 phong thi nghiém (A), bé tri thi nghiém trong diéu kién nha ludi (B)
Ghi chi: (A) Nghiém thitc doi ching khong cay, (B) Nghiém thiic trong cdy Chudi hoa mau hong,
(O) Nghiém thic trong cdy Chudi hoa mau do, (D) Nghiém thic trong cdy Chudi hoa mau cam.
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Thi nghiém duoc bo tri theo kiéu hoan toan
ngau nhién voi 4 1an lap lai. Méi giong Chudi hoa
duoc trong voi mat do 3 cay/thung (twong duong
27 cay/m® va nghiém thic d6i chimg (khong
trong cay) (Hinh 1). Bat dau thi nghiém, cay duoc
duong trong diéu kién 100% nudc thai trong thoi
gian 2 tuan dé cho cay thich nghi véi moi truong.
Sau 2 tuan, cay duoc xac dinh cac chi tiéu sinh
truong nhu chiéu cao cay, chiéu dai ré va so 1a/s6
nhanh. Nudc thai dugc thay mdi hoan toan sau
moi 7 ngay véi cac thong s6 dau vao giong nhau va
thoi gian lwu nuwéc (HRT) 1la 7 ngay [7]. Thi
nghiém duoc trién khai trong thoi gian 8 tuan (2
tuan dudng cay va 6 tuan thi nghiém), 1a khoang
thoi gian cac giong Chudi hoa da ra hoa [5].

2.3. Phuong phap thu va phan tich mau

Trong qua trinh thi nghiém, theo doi su sinh
truéng va phat trién cta cay (chiéu cao cay, chiéu
dai ré, s6 14, so chéi, sé6 nhanh) va ham luong diép
luc trong 14 méi tudn mot 1an. Sau 6 tuadn thi
nghiém, cay duoc thu hoach va rtta sach bing
nudc may. Cac chi tiéu sinh truéng nhw: Chiéu cao
cay, chiéu dai ré duoc do bang thuoc; s6 14, so
chéi, s6 nhanh dugc dém va sinh khoi cay duoc
can. Ham luong diép luc trong 1a duoc xac dinh &
14 3, 4, 5 (tinh tir trén xuong) bing phuong phap
do truc tiép trén 14 thé hién qua chi s6 SPAD (Soil
Plant Analysis Development) bing may do diép luc
t6 Konica Minolta (Model SPAD502 Plus, Tokyo,
Nhat Ban). Theo Azia va Stewart (2001) [8], gia tri
SPAD c¢6 lién quan dang ké dén chat diép luc cta
ca 14. Nong do dam amon (N-NH,"), dam nitrate
(N-NO,), dam nitrite (N-NO,) va téng lan (TP)
trong nuéc trude va sau khi xt Iy duoc xac dinh
bang phuong phap Indophenol blue, Salicylate,
Colorimetric va axit ascorbic dua theo phuong
phap ctia APHA va cs (1998) [9].

2.4, Tinh toan va xtt ly s6 lieu

Tat ca cac s6 lieu thu thap duoc xit Iy tinh toan
bang phan mém Excel. Phan tich phuong sai mot
nhan t6 (one-way ANOVA) bang phan mém théng

ke Statgraphic Centurion XV (StatPoint, Inc., USA)
va gia tri trung binh dwoc so sanh su khac biét co y
nghia giita cdc nghiém thic dua vao kiém dinh
Tukey & mutc y nghia 5%. Phan mém Sigmaplot
phién ban 14 (Syatat Sofware, Inc., USA) duoc st
dung dé ve do thi.

Téng dam hoa tan (TIN) duoc tinh theo cong
thite: TIN (mg/L) = N-NH," + N-NO,+ N-NO,

Hiéu suit xt ly tong dam hoa tan va téng lan
duoc tinh toan theo céng thic:

‘ Nong do dau vao — nong 46 daura
H(Q-"'a) = : g - — g - : x 100
Nong 46 dau vao

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Chiéu cao cay va chiéu dai ré

Thuc vat déng vai tro quan trong trong cac
ving dat ngap nudc bang viéc hap thu dinh duong
va tich liy sinh khéi, gop phan lam gidm nong do

chat 6 nhiém trong nudc thai [10]. Thuc vat biéu
hien su thich nghi trong diéu kién moi truong
nudc 6 nhiém qua su tang tich liy sinh khai cay,
tic cay sinh trudng va phat trién tot duoc thé hién
qua hinh thai cay & hinh 2. Hinh 2 cho thay, 3
giong Chudi hoa déu c6 kha nang thich tng rat tot
voi moi truong nudce thai dé thi cé6 ham luong TIN
va TP rat cao (twong tng 1a 19,07 va 2,55 mg/L).
V6i ham lugng TIN va TP nhu vay, nuéc thai do thi
stt dung trong nghién cttu & muic D: Nudc co chat
luong rat xau, c6 thé gay anh hudng 16n t6i ca va
cac sinh vat song trong méi truong nuéc do nong
d6 oxy hoa tan thap, nong d6 chat 6 nhiém cao.
Nuéc cé thé duoc stt dung cho cac muc dich giao
thong thiy va cac muc dich khac voi yéu cau nuoc
chat luong thap theo QCVN 08:2023/BTNMT
(Bang 2, cot D; TN > 2,0 mg/L; TP > 0,5 mg/L)
[11].

Chiéu cao cay ban dau cta Chudi hoa hong,
Chuoi hoa do6 va Chuéi hoa cam lan luot 1a 43,8 +
1,3; 43,5 £ 2,2; 41,3 £ 1,3 c¢cm; sau 56 ngay thi
nghiém, chiéu cao cay dat twong tmg 71,8 + 12,2;
80,2 + 11,2; 87,4 + 12,6 cm, tang 1,6; 1,8; 2,1 1an so
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voi cay ban dau. Téc do tang trudng chiéu cao cay
ctia Chu6i hoa hong, Chudi hoa dé va Chudi hoa
cam tuong tng la 0,5; 0,7; 0,8 cm/ngay (Hinh 3).
Ba giong cay Chuoi hoa bat dau xuét hién nu &
tuan thit 5, ra hoa & tuan thit 6 va kéo dai dén khi
két thuc thi nghiém véi mau sac ruc ro (Hinh 2).
Qua d6 c6 thé thay, khi tmg dung cac giong cay
Chu6i hoa vao mo6 hinh bé néi khong chi gitp loai
b6 chat 6 nhiém trong nudc thai ma con gép phan

tao canh quan d6 thi. Nghién cttu cia Pham
Hoang Phuong va cs (2015) [12] da ghi nhén
tuong tu.

Trong moéi truong tudi bang nudc thai sinh
hoat, cay Chudi nudc sinh trudéng va phat trién tot,
tao sinh khdi nhanh, chiéu cao ting trung binh 0,7
cm/ngay.

Tuén 6

Tuén 7

Tuén 8

Hinh 2. Biéu hién sinh truéng qua hinh thai ctia 3 giéng Chuéi hoa theo thoi gian
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Hinh 3. Chiéu cao cay (A) va chiéu dai ré (B) ctia 3 giong Chudi hoa theo théi gian

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2024

87



KHOA HOC CONG NGHE

Thuc vat thay sinh dong mot vai tro vo cuing
quan trong trong viéc hap thu dinh duong dé duy
tri su ting truong va phat trién cia chung trong
moi truong ngap nudc. He thong ré cta thuc vat
thiy sinh chinh 13 co quan cht yéu hap thu chat
dinh dudng tir moi truomg nudc xung quanh. Theo
Brix (1994) [10], thuc vat c6 sinh khdi ré cao, hay
bé mat hap thu cao sé c6 kha ning tich liy chat
httu co cao hon va hiéu sudt xit Iy chat 6 nhiém tot
hon. Toc do ting trudng chiéu dai ré cta 3 giong
Chu6i hoa ciing thé hién ting truéng ro rét theo
thoi gian (Hinh 3B). Qua d¢ cho thay, kha ning
thich tmg rat tot ctia 3 giong Chuéi hoa trong diéu
kién moi treong nudc thai do thi. Chiéu dai ré ban
dau trung binh cta 3 giong Chuéi hoa hong, Chuoi
hoa d6 va Chuéi hoa cam lan luot 12 7,0 + 1,0; 7,2 +
0,5 va 9,0 = 1,8 cm, sau 56 ngay thi nghiém chiéu
dai ré dat 13,3 + 3,4, 15,5 + 4,7 va 183 + 5,3 cm,
tang 1,9; 2,3 va 2,2 lan. Theo Vo Thi Phuong Thao
va cs (2023) [5], chiéu dai ré phat trién dai hon
theo thoi gian thi nghiém, véi toc do tang truong
dat 0,70; 0,62 va 0,58 cm/ngay, taing dan theo nong
d6 nudc thai 50,75 va 100%.

== Chubi hoa héng

10

== Chuéi hoa dé6

(A)

2 3 4 5 6 7 8
Tuan

3.2. S6 14, s6 chéi, ham legng diép luc trong 14

S6 14 trén moéi cay Chudi hoa biéu thi cho su
phat trién ctia cay. So luong 14 khong chi thé hién
dic diém hinh thai ma con anh hudng dén kha
ning quang hop va hdp thu anh sang cta cay. Ba
giong Chudi hoa déu co s6 luong 14 tang dan qua 8
tuan thi nghiém (Hinh 4A). Cu thé, cac cay trudc
thi nghiém déu c6 2 - 3 14, sau 56 ngay thi nghiém
s6 14 trung binh mbéi cay 1a 7 - 9 14. Giéng Chudi
hoa cam c6 s6 luong 14 nhiéu hon so v6i 2 giéng
Chu6i hoa con lai (Hinh 4A; hinh 2). Sy gia tang vé
s6 luong 14 ciing thé hién su thich nghi va phat
trién tot ctia cay trong moi truong nuoc thai, qua
d6 cho thay, cay hap thu nhiéu dam va lan c6 thé
g6p phan lam sach nudc thai. Tom lai, 3 giong
Chudi hoa déu thich nghi rat tot véi diéu kien moi
truomg nudc thai do thi, két qua nay ciing duoc ghi
nhan trong nghién cttu ctia Pao Hoang Nam va cs
(2022) [13], theo do, cay Chudi hoa sinh truong va
phat trién tot trong diéu kién nudc thai do thi kenh
Bung Xang.

mmm® Chuoi hoa cam

80
(B)
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=
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Ham lwong di€p luc (SPAD)
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Hinh 4. S6 14 (A) va ham liong diép luc trong 14 (B) cta 3 giong Chudi hoa theo thoi gian
Bang 1. S6 chéi ctia 3 giong Chudi hoa theo thoi gian

Giong bonvi | Tuan2 | Tuan3 | Tudn4 | Tuan5 | Tudn6 | Tuan7 | Tuan$§
Chudi hoa hong | Chdi/cay | 0,0+0,0 | 0,0+0,0 | 0,1+0,2|03+0,2 | 0,5+0,4 | 0,6+0,6 | 0,8+0,9
Chudi hoa dd | Chéi/cay |0,2+03[0,2+03|0,4+0,6|0,7+09|09+1,0 | 1,3+09 | 1,3+0,9
Chudi hoa cam | Chéi/cay | 0,3+£0,3|04+05|08+0,5|1,1+£0,7| 1,2+0,8 | 1,9+0,5 | 2,2+0,3
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Thong qua qua trinh quang hop va sinh
truong, cay Chudi hoa cam va do bat dau xudt hién
chéi non tir tuan 2, Chuoi hoa héng dén tuan 4 moi
xuat hién thém chéi méi (Hinh 2). Diéu nay chira
su sinh truong va phat trién ctia moéi giéng cay la
khong giong nhau. Két qua ching minh sy sinh
truong va phat trién binh thuong cta 3 giong
Chu6i hoa trong méi truong nudc thai, lam ro su
tang lén dang ké ctia cac chi tiéu sinh truéng nhu
s6 14 va s6 choi khi két thuc thi nghiém. Ba giong
Chudi hoa c6 dic tinh giong nhau 1 s6 14 ting it,
nhung thay vao d6 1a cay phat trién nhiéu chéi con
lam cho mat do cay day hon, goép phan ting hiéu
qua xt ly, diéu nay ciing duoc ghi nhan trong
nghién cttu ctia Vo Thi Phuong Théo va cs (2023)
[5]. Hinh 4 va bang 1 cho thdy, giong Chudi hoa
cam luon phat trién vuot bac hon 2 giong Chudi
hoa con lai, thé hién qua so 14 va s6 choéi ting
nhiéu hon. Cay Chuéi hoa phat huy duoc vai tro
quan trong cta minh trong hé thong dat ngap
nuéc ndi, khong chi taing kha ning loai bo chat
dinh duong trong nudc thai ma con thuc ddy hiéu
sudt xtr Iy chat 6 nhiém thong qua su ting trudng
vé so chéi va mat do cay tré nén day hon. Nghién
ctru cta Truong Thi Nga va H6 Liéen Hué (2009)
[14] cho thdy, sau 182 ngay thi nghiém, chiéu cao
ctia cay Say tang 5 lan, mat do cay tang 10 lan va
s6 chéi tang thém 11 chéi/cay so véi ban dau.

Theo Azia va Stewart (2001) [8], gia tri SPAD
c6 lien quan dang ké dén chat diép luc cda ca 1a.
Ham luong diép luc trong 14 ctia 3 giong Chudi hoa
sau thi nghiém c6 biéu hién tang dan theo thoi
gian, voi gid tri trung binh 1a 50,1 - 55,8. Ca 3 giong
Chuoi hoa hong, Chudi hoa d6 va Chudi hoa cam
déu c6 kha nang thich nghi véi diéu kién moi
truong nuodc thai dé duy tri ham luong diép luc
trong 14. Theo Lé Vin Hoa va Nguyén Bao Toan
(2004) [15], ham luong diép luc tang giup qua
trinh quang hop gia ting, tao ra nhiéu
cachbonhydrate dé phuc vu cho su song ctia cay. Su
tang trudng 6n dinh cta ham luong diép luc phan
anh kha nang thich nghi ctia cac giéng cay doi voi

moi truomg ma no sinh trudéng. Diép luc khong chi
la sac t6 quang hop quan trong cia cdy ma con tao
ra san phidm hiru co, mot phan cé thé dong gop
vao qua trinh khi nitrate ctia cac vi sinh vat, lam
gia ting ngudn cung cip cac bon cho hé thong
sinh thai.

3.3. Sinh khoi cay

Trong qua trinh sinh truéng va phat trién,
thuc vat dong mot vai tro quan trong trong viéc
hép thu chat dinh duong tir nuoc thai dé tao ra
sinh khoi. Két qua thi nghiém trong 56 ngay ghi
nhan su gia ting dang ké vé sinh khéi cta 3 giong
Chuoi hoa (Hinh 5). Bac biét, Chudi hoa cam cé
sinh khéi cao nhat, dat 602,3 g/cay, nhiéu hon 1,5
lan so véi Chudi hoa dé (396,8 g/cay) va 2,5 1an so
v6i Chuéi hoa hong (254,1 g/cay), ting 1an luot 1a
18,9; 9,4; 7,5 1an so v6i cay ban dau. Nghién cttu
cua Vo Thi Thi Phuong Thao va cs (2023) [5] ghi
nhan sinh khéi twoi cady Chudi hoa véi nhiéu mau
hoa trong cting diéu kién nudc thai do thi kénh
Bing Xang va cung thoi gian nghién ctru 56 ngay
dat trung binh 674 g/cay. Su tang truéng nay la
két qua ctia kha ning thich nghi dac biét cia mbi
loai cay voi diéu kién moi truong. Méi giong cay
¢6 cach tiép can va stt dung chat dinh duong khac
nhau, thé hién sy da dang va dac trung cta ching
trong qua trinh sinh truéng va st dung chat dinh
duong tir moéi truong xung quanh. Theo Truong
Thi Nga va cs (2016) [16], su gia ting sinh khoi
cta cay duoc thuc hién thong qua su hép thu cac
chat dinh duong trong nudc thai. Thuc vat thay
sinh luén cé nhu cau dinh dudng cho sy ting
truong va phat trién, chung hap thu chat dinh
duong cht yéu thong qua hé thong ré. Vi vay, cay
trong & cac vung dat ngap nudc co vai tro quan
trong trong hap thu dinh dudng va mot luong dinh
duong dang ké co6 thé duoc tich liy trong sinh
khoi. Diéu nay ciing duoc minh ching qua két qua
ctia nghién ctu hién tai, thé hién ro cac loai thuc
vat tang truéng tot va tao sinh khéi cao lam cho
ham lwong dam, lan trong hé thong xt ly gidm
dang ké (Hinh 6).
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Sinh khéi tuoi ctia than va ré gitta cac giong
cay Chuoi hoa cam, Chuéi hoa dé va Chudi hoa
hong trong nghién ctru nay mang lai cai nhin chi
tiét vé kha nang sinh truong va phat trién cua loai
cay Chuoi hoa trong moi truong nuodc thai. Sinh
khoi tuoi than trung binh ctia giong Chudi hoa
cam duoc ghi nhan cao hon so véi 2 giong con lai.
Cu thé, gi4 tri nay lan luot 1a 430,1 > 251,2 > 181,5
g/cay, tuong tmg theo thtr ty gidm dan 1a Chu6i
hoa cam > Chuéi hoa d6 > Chuéi hoa hong. Sinh
khdi tuoi ctia ré ciing theo xu huong nhu trén, voi
gia tri 1an luot 1a 172,2 > 145,6 > 72,6 g/cay (Hinh
5). Giong Chudi hoa cam c6 su gia tang sinh khai
ré 4n tuong lén dén 5,4 lan, Chudi hoa dé va Chudi
hoa héng 1a 3,4 va 2,1 1an so voi cay ban dau. Diéu
nay thé hién rang, bo ré ctia cay Chudi hoa cam va
Chudi hoa d6 phat trién manh mé, cung cap dién
tich 16n cho vi khuidn va mo vi sinh phat trién,
dong vai tro quan trong trong viéc tao sinh khéi
trong hé thong dat ngap nuoc, lam tang hiéu suat
xtt ly dam, lan & cac nghiém thtc trong 2 giong

Chuoi hoa nay (Bang 2). Téc do ting sinh khéi
tuoi trung binh ctia phan than cta 3 giong Chuéi
hoa cam, d6, héng lan luwot 1a 10,8 > 7,1 > 4,5
g/cay/ngay. Tuong tu, sinh khdi twoi than, sinh
khoi kho than cta 3 giong Chudi hoa lan luot 1a
35,7 > 22,2 > 15,6 g/cay, tuong tng theo thu tu
giam dan la Chudi hoa cam > Chuéi hoa dé >
Chuoi hoa héng. Do s6 14 va so chéi & 2 giong
Chuo6i hoa cam va Chu6i hoa dé phat trién manh
mé dan dén sinh khoi twoi va kho than caa hai
giong cay nay ting vuot bac so véi Chudi hoa
hong. Sinh khéi kho ré ctia 3 giong lan luot 1a 10,9
>9,3 > 54 g/cay, twong tng theo th tv gidm dan
la Chudi hoa cam > Chu6i hoa d6 > Chudi hoa
hong, tang 15,8; 15,7; 13,4 1an so véi cay ban dau.
Cay Chuoi hoa cam va Chudi hoa d6 voi toc do
ting truéng vuot bac hon Chuéi hoa héng, dan
dén hiéu suat xit ly dam lan cia 2 giong nay ciing
cao hon (Bang 2), diéu nay minh chtng sy vu ta
ctia 2 giong nay trong viéc thich tmg va phat trién
trong moi truong nudce thai do thi.
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Hinh 5. Sinh khéi twoi (A) va khé (B) ca cay cua 3 giong Chudi hoa

3.4. Dién bién ham luong dam, lan va hiéu
sudt xtt Iy dam, lan

Dam va lan 1a 2 nguyén t6 can thiét cho su
phat trién cta thay sinh vat, tuy nhién, néu ham
lwong ctia ching trong moi truong cao sé giy anh
hudéng dén chat lwong ngudén nudc. Két qua ghi

nhan ham luong dam, lan trong nudc thai dau vao
ctia thi nghiém rat cao, téng dam hoa tan (TIN) va
téng lan (TP) lan luot 1a 5,42 - 19,2 mg/L (TIN) va
2,69 - 8,73 mg/L (TP), vuot twong tng 3,6 - 12,8 va
4,3 - 8,7 1an so v6i QCVN 08:2023/BTNMT (Bang
2, cot Bl; TN < 1,5 mg/L; TP < 0,3 mg/L) [11]. Do
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trong QCVN 08:2023/BTNMT [11] khong c6 quy
dinh cac dang dam hoa tan ma chi quy dinh dam
téng, nhung voi gia tri tdng dam hoa tan TIN da
cao hon rat nhiéu lan so voi tong N (TN) cho
phép. Qua do cho thdy, nudc thai do thi tai kénh
Bung Xang 6 nhiém dinh dudng rat cao. Sau khi
qua hé thong xt ly (HRT = 7 ngay), ham luong
TIN va TP giam dang ké (Hinh 6), trung binh sau
moi tuan con lai 0,61 - 3,12 mg/L (TIN) va 0,65 -
2,25mg/L (TP). Diéu nay chimg t0, cac gidng cay
Chudi hoa da giup lam gidm nong do dam hoa tan
va lan trong nudc thai dau vao. Cu thé, ham luong
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TIN va TP sau xtt ly trung binh lan luot 1a 1,09;
0,91; 0,30; 0,40 mg/L TIN va 0,74; 0,46; 0,23; 0,21
mg/L TP, tuong tng nghiém thic khong cay,
Chuoi hoa hong, Chudi hoa d6 va Chudi hoa cam.
Két qua thé hién ro & cac nghiém thic cé trong
cay, ham luong dam, lan giam nhiéu hon so voi
nghiém thic khong c6 cay. Dac biét, giong Chudi
hoa cam va Chudi hoa d6 dat hieu suat xtt Iy cao
hon 2 nghiém thic con lai, véi gia tri 89,0; 88,3;
95,7; 95,6% TIN va 38,5; 46,9; 72,3; 74,4% TP, tuong
ung nghiém thic khong cay, Chu6i hoa héng,
Chudi hoa d6 va Chuoi hoa cam (Bang 2).
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Hinh 6. Dién bién ham lugng TIN (A) va TP (B) qua cac dot thu mau ciia 3 giong Chudi hoa

Ngoai ra, két qua ciing thé hién ré nghiém
thitc c6 su hién dién ctia cay Chu6i hoa luén co
ham luong TIN va TP trong nudc sau xt ly thap
hon nghiém thitc khong cay. Ham luong céc chat
c6 xu huong giam nhiéu & cac dot gan két thuc thi

biéu nay duoc giai thich, 1a do thoi diém nay
ciy da hoan toan thich nghi v6i moi truong nudc
(Hinh 2), cay hédp thu nhiéu chat dinh dudong dé
sinh trudng va tao sinh khoi nhiéu giap hap thu va
loai bo nhiéu chat 6 nhiém, cu thé la dam, lan

nghiém. trong nuéc.
Bang 2. Hiéu sudt xit ly dam, lan cta 3 giong Chudi hoa
Dot Hiéu suat xtt 1y TIN (%) Hiéu suat xttly TP (%)
Khong | Chudihoa | Chudi Chuoi Khong Chuoi Chuoi Chuoi
cay hong hoadd | hoacam cay | hoahdéng | hoadd | hoacam
1 86,2 83,4 94,6 91,9 22,0 57,4 76,0 71,6
2 83,1 80,8 93,3 90,8 45,3 15,6 57,4 68,7
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3 88,2 93,6 98,1 98,2 15,1 51,9 67,9 58,7

4 92,2 94,0 98,7 98,0 14,2 31,5 50,4 56,4

5 91,6 89,9 96,3 98,1 62,3 40,8 93,2 97,2

6 92,5 88,3 92,9 96,3 71,9 84,1 88,9 94,0
Trung

binh 89,0 88,3 95,7 95,6 38,5 46,9 72,3 74,4

Két qua nghién ctru nay ghi nhan hiéu suat xt
ly TIN tuong ung va hiéu suat xit ly TP thap hon
so voi két qua nghién cttu ctia Dao Hoang Nam va
cs (2022) [13], ghi nhan hiéu suat xit ly TIN va TP
& nghiém thtc trong Chudi hoa dat twong tmg 78,6
- 97,5 va 85,4 - 91,3%. Nghién cttu ciia Pao Hoang
Nam va cs (2022) [13] ciing khang dinh, cay Chudi
hoa sinh trudng va phat trién rat tot trong nuodc
thai do thi duoc thu tir kénh Bung Xang, thé hién
qua ting chiéu cao cay, chiéu dai ré va sinh khoi
cay. Theo Cui va cs (2010) [17], su hién dién cta
cay Chu6i hoa da giup loai bé nhiéu chat dinh
duong hon so v6i truomg hop khong cay, trong 1a
ctia cay Say ham luong N chiém 26,87 g/kg va
ham luong P chiém 0,39 g/kg sau 1 nam trong
[18]. Nghién ctu ctia Koottatep va Polprasert
(1997) [19] da xac dinh ring, su hap thu cta thuc
vat chiém khoang 50% luong N bi loai bo trong hé
thong dat ngap nudc kién tao. Khoang 66 - 71%
lwong N bi loai bd duoc chita trong sinh khoi thuc
vat, trong cac luong trong Chuoi hoa c6 ty 1é loai
bo N trung binh 1a 0,34 g N/m2/ngay. Diéu nay co
thé 1a do sinh khdi ré & cay Chuoi hoa cao hon
hodc cé thé ré Chudi hoa cung cip diéu kién tot
hon cho qua trinh nitrate hoa/kh nitrate [19].

4. KET LUAN VA KIEN NGHI

Ba giong Chudi hoa déu c6 kha ning sinh
truong va phat trién tot trong diéu kién moi truong
nudc thai do thi qua céac chi tiéu sinh truéng nhu
chiéu cao cay, chiéu dai ré, so 14 va so chdi ting
dan theo thoi gian. Giong Chuéi hoa cam c6 toc do
tang trudng va sinh khoi cao hon Chuéi hoa dé va
Chudi hoa hong. Sinh khéi tuoi than va ré cta 3
giong Chudi hoa cam > Chuéi hoa dé > Chuéi hoa
hong lan luot 1a 430,1 > 251,2 > 181,5 g/cay va

172,2; 145,6; 72,6 g/cay, tang lan luot la 13,5; 5,9;
5,4 1an (than) va 2,2; 2,3; 2,1 1an (é).

Ham luong TIN va TP gidm dang ké sau 7
ngay xit ly. Ham luong TIN va TP dau vao 1a 5,4 -
19,2 mg/L (TIN) va 1,3 - 2,6 mg/L (TP), sau xit ly
dat 1,09; 0,91; 0,30; 0,40 mg/L TIN va 0,74; 0,46;
0,23; 0,21 mg/L TP, tuong tng nghiém thitc khong
cay, Chuéi hoa hong, Chudi hoa dé va Chudi hoa
cam. Hiéu suét xit ly dat twong tmg 89,0; 88,3; 95,7,
95,6% TIN va 38,5; 46,9; 72,3; 74,4% TP.

C6 thé chon giong Chuoi hoa cam dé trong
thtt nghiém trong moé hinh thuc té, dic biet 1a
trong cac kénh, ho chira nuoc thai do thi. Su thich
ung va hiéu suét xtt ly cia Chudi hoa cam c6 thé
g6p phan dang ké vao viéc cai thién moi truong
nudc mat va tao canh quan do thi.
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Summary

Using constructed floating wetlands (i.e., floating plant rafts) to improve polluted water
environment has been concerned around the world and Vietnam. The research was carried out
under experimental conditions in the net house to select a hybrid canna variety (Canna
generalis) with good growth potential and high efficiency in treating nitrogen and phosphorus in
municipal wastewater. The experiment was arranged in a completely randomized design with
four treatments including three Canna varieties. with pink, red and orange flowers and the
unplanted treatment (control) in four replications. After 8 weeks of experiment, the three Canna
varieties were all able to grow and develop well in municipal wastewater. Among them, the
orange flower Canna grew better than the other two varieties and provided the highest fresh
biomass of 602.3 g/plant within 8 weeks, 1.5 times higher than the red flower variety (396.8
g/plant) and 2.5 times compared to pink flower variety (254.1 g/plant), with an increase of 18.9
times; 9.4 and 7.5 times that of the initial plants. The average concentration of total dissolved
nitrogen (TIN) and total phosphorus (TP) in municipal wastewater before treatment was 19.07
and 2.55 mg/L, after 7 days treatment that reduced to 0.30 - 0.91 mg/L TIN and 0.21 - 0.46 mg/L
TP. The concentration of TP in treated water in pink flower Canna was higher 1.5 times
compared to QCVN 08:2023/BTNMT (Table 2; column B; TP < 0.3 mg/L). The treatment
efficiency of orange, red and pink flower Canna were 95.6; 95.7; 88.3% TIN and 74.4; 72.3 and
46.9% TP, which were higher than the unplanted treatment (89.0% TIN and 38.5% TP) that
indicated the role of plants in nitrogen and phosphorus uptake. It indicated that the orange flower
variety can be selected to use in applied constructed floating wetlands, especially in urban
wastewater reservoirs or channels, contributing significantly to improving the water environment
and creating urban landscapes.
Keywords: Canna generalis, constructed floating wetlands, removal efficiency, water pollution,
municipal wastewater.
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