KHOA HOC CONG NGHE

NGHIEN CUU XAC DINH TAP DOAN CAY TRONG CO
TIEM NANG GIAM THIEU G NHIEM MOI TRUONG CHO
KHU VUC BAI RAC KHANH SON, THANH PHO DA NANG
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TOMTAT

Hién nay, xi ly chat thai ran bang phuong phap chén 14p van 1a phuong phap cht yéu & nudc ta ciing nhu
nhiéu noi trén thé giéi. Trong thoi gian qua, hoat dong ctia bai chon 14p rac Khanh Son, thanh pho Da Ning
da gay anh hudng khong nho dén doi song nguoi dan xung quanh khu vuc vi khoang cach qué gan nhung
lai thiéu viing dém cay xanh cach ly. Vi vay, nghién cttu nay duoc tién hanh nham xac dinh tap doan cay
trong co trién vong giam thiéu 6 nhiém moéi truong khu virc bai rac, lam tién dé thiét ké va xay dung tham
thuc vat trong tuong lai. Stt dung cac phuwong phap phong van tri thic cong dong ctia 125 nguoi dan, phan
tich 5 chi tiéu dinh luong tai phong thi nghiém, tham van 15 chuyeén gia vé 8 chi tiéu dinh tinh va phan tich
da tiéu chi dé tim ra danh sach tht ti cac loai cay trong wu tién cho bai rac. Két qua nghién cttu cho thdy c6
26/41 loai can duoc vu tién cho nhimg nghién cttu tiép theo, bao gdém: Duong, Pa long, Sung, Lat hoa, Bop
long, Stra, Sang nhung, Loc vimg, Trimg ca, Ngai, Boi 10i nhot, Sao den, La, Thau tau, Ca dai hoa trang,
Muéng den, Hu day, Long nao, Cho den, Sén gai, Sau, Bang lang nudc, Bing buc, Muong hoang yén,
Muéng trau va Keo lai.

Tt khoéa: T4p doan cay trong, 6 nhiém moi truong, phan tich da tiéu chi, ving dém cay xanh, bai rdc Khanh

Son.

1. DAT VAN BE

Chon 14p rac thai ran la giai phap hiéu qua dé
dam bao an ninh rac thai lau nay tai Viet Nam. Bai
chon 14p rac Khanh Son (phuong Hoa Khanh Nam,
quan Lién Chiéu, thanh pho Da Ning) 1a bai rac duy
nhat trén dia ban thanh pho Pa Ning. Di vao hoat
dong tir nam 2007 dén nay, bai da cé 5 hoc rac va
dang duoc thi cong hoc tht 6 nhim mé rong suc
chtta chon 14p cho dén nam 2024. Mbi ngay, bai rac
Khanh Son phai ti€p nhan binh quan khoang 1.073
tan chat thai rin khong nguy hai tir cac ngudn sinh
hoat, cong nghiép, cho, y té,... Véi luong rac tap
trung 6 at va chat cao nhu nui tai bai rac Khanh Son,
day dang 1a moi nguy cho méi truong xung quanh.
Tuy nhién, cong tac dau tu xir ly, cai thién moi
truong bai rac chua duoc chu trong; thiéu cac giai
phap kiém soat cong tac van hanh chon 14p. Mot
diém dang luu tam 1a khoang cach tir tuong rao Khu
vuc bai rac Khanh Son dén khu vuc dan cu xung
quanh chi khoang 200 m, 1a khong dam bao theo quy
chudan QCVN 07: 2010/BXD (= 1.000 m) [2, 9].
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Trong khi d6 viing dém cay xanh cach ly gitta bai rac
va khu dan cu van chua hinh thanh [3]. Truoc tinh
hinh do, bai rac Khanh Son can phai duoc nang cip
va quy hoach lai dé gidm thiéu méi nguy hai anh
hudng stc khoe va cudc song cho nguoi dan xung
quanh théng qua viéc tang cuong kha ning xir Iy rac
thai ran, nuoc ri rac va dam bao ngan cach khu vuc
rac v6i khu vuce dan cu.

Céc tham thuc vat trong tai bai chon lap rac
doéng vai tro rat quan trong trong viéc Van/chuyén va
oxy hoa luong khi CH, & trong dat [7]. O An Po, viec
trong cay kién tao canh quan bai rac duoc xem la
phuong phap hitu ich nhim quén Iy rac thai ran bén
vitng tai khu chon 14p rac cta nhimg thanh pho dang
phat trién [1]. Cac tham thuc vat moc tu nhién hay
duoc gay tréong déu co tac dung to 16n trong viéc
kiém soat x6i mon, loai bé chat gay 6 nhiém va dong
thoi dem lai gia tri thdm my cho khu vuc [5]. Cu thé
O nudc ta, bai rdc Pong Thanh (huyén Héc Mon,
thanh pho Hé Chi Minh) déng ctra cach day gan 20
nam, nay da duoc pha xanh béi nhimg ving trong
hoa, qua va cong vién cay xanh cong nghé cao nho
nhitng né luc cai thién va phuc héi bai [4].

Nhu vay, viec xay dung ving dém cay xanh cach
ly tai bai chon 14p rac Khanh Son 1a can thiét va cap
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bach. Mot s6 van dé can quan tam khi xay dung ving
dém cay xanh nhu: (i) Lwa chon tap doan cay cai tao
moi truong bai chon 14p cho timg dia phuong; (ii)
Kha ning thich nghi ctia mot s6 loai déi véi cac diéu
kién lap dia cu thé; (iii) Chon cach bé tri trong phu
hop va tot nhat: thuan loai hay hdn giao... Hon nita,
sau khi thuc hién déng bai va tién hanh phuc héi bai
chon 14p rac tré thanh ving dat sinh thai, thuc hién
gay tréng pht xanh bai rac c6 vai tro to 1on gitp cai
tao moi truong dat, nuéc va khong khi bai. Tuy
nhién, & Viét Nam c6 rat it nghién ctu vé phuc hoi
bai chon lap chat thai ran sau khi déng bai, dic biét
1a lya chon loai cay trong cai tao méi truong bai chon
14p. Do vay, viéc nghién ctu tuyén chon cac loai cay
pht hop, c6 kha nang giam thiéu 6 nhiém moi treong
tai khu vuc bai rac Khanh Son, thanh pho Pa Néng 1a
hét stec can thiét. Muc dich nhim huong toi viec xay
dung va thiét ké mo hinh tréng tham thuc vat.

2. DOI TUONG, PHAM VI VA PHUONG PHAP NGHIEN CUU

2.1. Déi tuong va pham vi nghién cttu

Tap doan cay trong c6 kha ning gidm thiéu o
nhiém moi trudng.

Pham vi: Khu vue bai rac Khanh Son hién hitu va
khu vuc da dong cira, thanh pho Da Ning.

2.2. Phurrong phap nghién cttu

2.2.1. Noi dung 1: Xéc dinh tp doan céy trong
lam nghién cuu tuyén chon

- Phirong phap ké thira: Thu thap, ké thira tai liéu
nghién cttu vé: vai tro cta cay trong, dic biét 1a cac
loai cay c6 khéa ning kiém soat 6 nhiém; cac bién
phap trong cay cho bai rac da déng cira; cac phuong
phap phan tich cac chi tiéu tuyén chon cay trong,
phuong phap phan tich dinh luong da tiéu chi (AHP -
AHP cai tién),...

- Phuong phdp diéu tra xa hoi hoc: Doi tuong
phong vén 1a nguoi dan song quanh khu vuc nghién
ctru; can bo cong nhan vien tai bai rac. S6 luong
phiéu diéu tra 1a 125 phiéu, dua theo cong thic 2.1
cua Slovin, 1984; trich dan béi Vo Thi Thanh Loc,
2010 [12]. Trong d6, n 1a sé phiéu can diéu tra; N =

2.000 1a tdng s6 ho gia dinh ndm trong pham vi
nghién ctru; e 1a do sai s6 duoc tinh bang % cda sai sé
goc, e bién thién trong khoang ttr 10 - 40%. Ban do vi
tri cac nha dan va s6 phiéu khao sat phan chia theo
khu vuc trinh bay trong hinh 1 va bang 1.

\

(mau diéu tra) (2.1)

1 +Nxe”

Hinh 1. Ban d6 vi tri cac nha dan dugc khao sat
Bang 1. S6 phiéu khao sat chia theo khu vic dan cu

srr| Khu Vi tri 50
vuc phiéu

1 | KV1| Céach bairac 500 -1.000 m 60
2 |KV2 Gan bai rac cit 2
3 | KV3 | Cach bai khai thaic da <500 m| 15
4 KV Cach bai r’ac 2 - 3~km (nam trai 95

phia véi bai rac)
5 | KV5 Cacb bai re%c 2’-.3 lfm ’(ném 93
cung phia véi bai rac)
Téng 125

2.2.2. NoI dung 2: Xay dung bo tiéu chi lua chon
cay trong cd tiém ndng gidm thiéu 6 nhiém moi
trirong tai khu vire bai rac Khanh Son

Phirong phap tham vin chuyén gia: Tham van
chuyén gia trong linh vuc lam nghiép, moéi truong
trong viéc xay dung cac tiéu chi tuyén chon loai cay
ci tao dat tai bai rac va dua ra danh luc cac loai cay
duoc lua chon dé phan tich cac chi tiéu (15 phiéu).
B0 tiéu chi duoc xay dung dya trén 4 nhom co sé bao
gom 13 tiéu chi véi 5 tiéu chi dinh luong va 8 tiéu chi
dinh tinh (Bang 2).

Bang 2. Bo tiéu chi sir dung @€ hra chon ciy trong tiém niing cho khu vize bai rac Khanh Son

Loai chi tiéu | TT Tiéu chuin Phuong phap phan tich
Chi tiéu 1 | Podayla (mm) - TC1 Phan tich trong phong
dinhlwong | 2 | Do rong, ram ctiala (mm) - TC2 thi nghiém
(5 chi tieu) 3 | Cuong do thoat hoi nudc cta la (mg/dm?/h) - TC3
4 | Ham luong nudc trong 1a (%) - TC4
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Do tan che - do rong cua tan (m) - TC5

Kha nang chong bénh, chiu khong khi 6 nhiém - TC6

Kha nang chiu gi6 bao - TC8

5
6
7 | Kha nang chiu han, chiu dat, cay ua sang - TC7
8
9

Chuyén gia danh gia va

cho diém cac chi tieu

d?:;}?s; Kha ning céan bui, 14 nham - TC9
8 Achi tieu) 10 | Cay thuong xanh - TC10

11 | Hoa qua, cay khéng c6 mui khoé chiu - TC11

12 | He ré khoe, cay phat trién manh - TC12

13 | Nguén giong - TC13

2.2.3. Noi dung 3: Tuyén chon cdy tréng co tiém
ndng giam thiéu ¢ nhiém moi triong

- Phuong phédp thu hdi va xir [y mau vat: Chon
cay sinh trudng trung binh va tot. Ldy mau 14, canh,
than cay cho vao tui ni 16ng buéc kin, gan nhan mau
(trén nhan c6 ghi tén loai va s6 thir tu cta loai) va
chuyén dén phong thi nghiém (thuoc Truong Dai
hoc Bach khoa Pa Ning) dé phan tich mot so chi
tiéu.

- Phuong phadp phan tich dinh lirong trong phong
thi nghiém: Phan tich 5 tiéu chi dinh lwong trong 13
tieu chi da xac dinh (Bang 2). Moi tiéu chi do dac
duoc 1ap lai it nhat 3 1an va 14y két qua trung binh.

+ P9 day cua Il (TC1) va do rong cua ld (TC2):
(mm). Xac dinh bang thudc panme va do ngay tai cay
14y mau. Lan luot do do day va do rong tai phan giita
va phan rong nhat cia phién 14.

+ D¢ thoat hoi nudc cia l4 (TC3): (mg/dnt’/h).
Xac dinh cuong @6 thoat hoi nuéc theo phuong phap
can nhanh theo L. A. Ivanop (trich dan boi Nguyén
Hiru Hong (2009) [6]. Lam sach bé mat 5 14 ngay khi
hai xu6éng. Sau do, nhanh chong xac dinh khoi leong
ban dau cta cac 14 nay 1a P, (gam). Sau dung 3 phut
can 14 lan tht 2 dé xac dinh khéi lugng P, (gam).
Cuong do thoat hoi nuéc tinh bang cong thic 2.2.
Trong d6, I1a cudng do thoat hoi nuéc (mg/dm?/h);
P, 12 khoi luong ban dau (gam); P, 1a khéi luong sau
3 phut (gam), S 1a dién tich 5 14 thi nghiém (dm?).

[ = [(PyP,)*60]/(5*3) (2.2)

+ Ham lwong nuoc trong 14 (TC4): (%). Can m
(2) mau 14 tuoi bang can phan tich c6 do chinh xac
0,001 g, sau d6 cho vao ti sdy, sdy kho mau & nhiét
do 105°C trong 4 gio. Mau sau khi siy cho vao binh
cach 4m trong vong 2 gio, sau do6 can mau kho dén
khi khoi luong khong ddi thi duoc khoi lwong 1a m,
(). Cong thic tinh ham luong nudc trong 14 (%) [10]
nhu sau:
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+ B0 rong cua tin l4 (TC5): (m). Xac dinh do
rong ctia tan tai vi tri cac cay 14y mau la. Do rong cta
tan duwoc xac dinh theo huéng Pong — Tay; Nam —
Bac va c6 thé xac dinh luc 12 gid trua khi ding béng
cay xuéng mat dat.

- Phuong phdp phan tich dinh tinh: Bang phuong
phap quan sat tryc ti€p, cac chuyeén gia tién hanh cho
diém 8 tiéu chi (tieu chi: 6, 7, 8, 9, 10, 11, 12, 13) nhu
& bang 3.

- Phuong phap phén tich dinh lrong da tiéu chi
(AHP - AHP cdi tién): St dung phuong phap da tiéu
chi (AHP - AHP cii tién) ctia Thomas L. Saaty (1980)
dé phan tich 8 chi tieu dinh tinh [8].

+ Xdc dinh trong so céc tiéu chudm. Dé xay dung
mutc do quan trong clia cac tiéu chi, da tién hanh
tham van chuyén gia bing phuong phap so sanh
ting cap, sau do st dung phuong phap Vec to riéng.
Xac dinh trong s6 cta cac tiéu chi dya theo cong
thic 2.4 va 2.5.

CR=CI/RI (2.9

CI =(Amax-n)/(n-1) (2.5)

Véi CI (Consistance index) 1a chi s6 nhat quan;
CR 1a ty s6 nhat quan; RI (Random Index) 1a ty s6
ngau nhién; Amax (eigenvalua) 1a gi4 tri riéng ctia ma
tran so sanh.

+ Lurong hoa tiéu chuam Luong hoa nhimg chi
tiéu kho dinh luong - cac chi tiéu dinh tinh. Qua trinh
luong hoa duoc tién hanh bing viéc cho diém mdi
tiéu chuan.

+ Chudn hda céc tiéu chuin theo phuong phap
doi I4p, duoc thuc hién nhu sau:

Vi tiéu chuén tang co loi: Yij = Xij/Max Xij
Véi tiéu chuan giam c6 loi: Yij = (1 - Xij)/ Max
Xij,
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Trong d6: Xij la dai lwong quan sat chua duoc
chuén hoa.

+ Str dung ky thuat phan tich dinh luong da tiéu
chi (AHP va AHP cai tién) dé tién hanh x€p hang cac
phuong an chon.

Str dung chap tuyén tinh ham muc tiéu duoc xay
dung theo cong thirc:

Fw,u)= Z}flwx * Uy — max (2.6

Véi:
w = (W, Wy...,W;3), Véc to trong s6 tng vdi cac

tiéu chi.

U= (Uyy Usy...,Uz), k =1,...0,véc to diém s6 clia
loai k img véi cac tiéu chi.

Ap dung cong thie (2.6) dé xép hang cac loai uu
tién c6 kha ning kiém soat 6 nhiém moi truong khu
vuc bai rac theo gia tri thu duoc.

Bang 3. Thang diém danh gia cac chi tiéu dinh tinh

Tle}l Trang thai/Loai biém T1e}1 Trang thai/Loai | Piém Tle}l Trang thai/Loai | Diém
chi chi chi
ChoPg ben’hAtot, .c:hgu Kha nang chiu han L4 nham 2 mat,
khong khi 6 nhiém 1 o , 1 A 1a 1
5t tot, cay ua sang nhiéu l6ng
Chong bénh trung . . L -
TC6 | binh, chiukhongkhi | 2 | TC7 Iggn“i‘;g f;“slé};a“ 2 | Tcs | 1A “iag‘nl mat |,
6 nhiém trung binh » Gy g £
Chong bénh kém, - .
chiu khong khi 6 3 Kh,a nar}g chiu /han 3 L4 tron nhan 3
i , kém, cay wa bong
nhiém kém
Ré coc, tan nhe, Thoi gian rung 14 Hoa qua, cay
canh déo (goc lom, 1 muon va som ra la 1 khong c6 mui 1
tan nho) moéi khé chiu
Ré coc, tan nang Thoi gian rung 14 Hoa qua hoac
TC9 (goc nhod, tan 1on), 2 TC10 | mudn va mudn ra 2 TC11 | cay c6 mui kho 2
canh déo 14 moi chiu
Ré chtim, tan nang Thoi gian rung 14 .
N x i 1 , . . , Hoa qua, cay co
(g6c nho, tan 16n), 3 sém vamudn ra la 3 g 1 3
. N . mui khé chiu
canh gion moi
Heé ré khoe, dam sau, phat trién manh 1
TC12 Heé ré phat trién trung binh 2
Heé ré phat trién kém 3
Dé tim nguén gi6éng, sin c6 1
TC13 C6 kha nang tim nguon giong 2
Chua xac dinh nguon giéng, noi cung cap 3

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. X4c dinh tap doan cay trong pht hop dé 1am
nghién ctru tuyén chon

Qua trinh khéo sat cay xanh tai khu vuc gan va
bén trong bai rac, tir bai rac d6i sanh va cay xanh
trong tai thanh phd, ciing véi két qua tir phong van
cong dong, da chon duoc 41 loai cay trong phu hop
cho khu vire bai rac Khanh Son (Bang 4). Day 1a doi
tuong st dung cho cac noi dung nghién ctu tiép
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theo. O dia phwong c6 mot s6 loai cay tréng chii yéu
nhu: Bing lang, Bang, Phuong, Sua, Loc vimg, Keo
14 tram, Tram, Xoai, Man, Mit, Bo, Bach dan, Long
ndo. Chung 1a cac loai than g, c6 tan rong, dé trong
va phat trién. Trong d6, cay xanh do nguoi dan trong
rat it, chtt yéu 1 cac loai cay do thanh phé tréng hoidc
cac loai cay canh va cay an qua. Cay tréng & day
thuong it dugc cham bén, chung séng duoc & cac
diéu kien thoi tiét khac nghiét va dat dai can ci.
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Bang 4. Danh sich cac lodi cy sinh tredng phat trién t6t & dia phuong

TT Tén Viét Nam Tén khoa hoc

1 | Bach dan trang Eucalyptus camaldulensis Dehnhart.
2 | Bang lang nuéc Lagerstroemia speciosa

3 | Bé ngothoato Sauropus macranthus Hassk.

4 | Boplong Actinodaphne pilosa (Lour.) Merr.

5 | Boiloi nhot Litsea glutinosa (Lour.) C. B. Robins.

6 | Bung buc Mallotus barbatus Muell.-Arg.

7 | Cadaihoa tring Solanum torvum Sw.

8 | Cho den Parashorea stellata

9 | Cacho Sphagneticola trilobata

10 | Duéng Broussonetia papyrifera (L.) L. Hear. ex Vent.
11 | Palong Ficus drupaceaThunb

12 | Hoang manh Ficus drupaceaThunb

13 | Hu day Trema orientalis (L.) Blume

14 | Ké hoa dao Urena lobata L.

15 | Keo dau Leucaena leucocephala (Lamk.) De Wit
16 | Keo la tram Acacia auriculiformis

17 | Keo lai Acacia auriculiformis x mangium

18 | La Solanum erianthum D. Don

19 | Lathoa Chukrasia velutina A. Juss.

20 | Loc viing Barringtonia acutangula (L.) Gaertn.
21 | Long nao Cinnamomum camphora

22 | Muong den Senna siamea Lam.

23 | Muodng trau Senna alata (L.) Roxb.

24 | Muong hoang yén Cassia fistula L.

25 | Ngai Ficus hispidalL.. F.

26 | Nhi tuyén Anomianthus dulcis (Dun.) Sincl.

27 | Ray sp. Alocasia sp.

28 | Ray Alocasia odora (Lindl.) K. Koch

29 | Sang nhung Sterculia lanceolata Cavan

30 | Sao den Hopea odorataKurz.

31 | Sam nam Boerhavia diffusal.

32 | Sdu Dracontomelon duperreanum

33 | Sén gai Zanthoxylum avicennae (Lam.) DC.
34 | Séirung Alchornea rugosa (Lour.) Muell.-Arg.
35 | Sung Ficus racemosal..

36 | Sira Alstonia scholaris (L) R. Br.

37 | Thailai Commelina communis L.

38 | Thao quyét minh Senna tora (L.) Roxb.

39 | Thau tau Aporosa dioica (Roxb.) Muell. - Arg.
40 | Tring ca Muntingia calabural..

41 | Xoan ta Melia azedarach L.

3.2. Xay dung b tiéu chi lya chon ciy trdng tai loai nam trong nguong cho phép, dong nudc thai tir
khu vuce bii rac Khanh Son bai rac héa xanh do hién tuong pha dudng béi du

thtra nitrat (N) va photphat (P). Diéu nay cho thay

Trong nhitng nghién cttu trude, da tim thay dat ;
moi truong dat va moi truong nudc tai bai rac dang

tai bai chon 1dp rac Khanh Son c6 ham luwong kim
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duoc kiém soat twong doi tot. Cung voi két qua
phéng van cong dong, nhan thdy can quan tdm hon

dén viéc giam thiéu 6 nhiém tiéng 6n va 6 nhiém
khong Kkhi.

Bang 5. Tiéu chudn (TC) Iira chon lodi cay kiém soat 6 nhiém khu vire bai rac Khanh Son, thanh phé Pa Ning

Gia tr1 dai Tiéu chuan Tinh chat
dién
Do day 1a (mm) - TC1 Kha ning chita nudc cao, lam mat khong khi va gidm tiéng 6n
b6 rong, ram 1a (cm) - TC2 Nhan t6 quyét dinh kha nang can bui va mui hoi tir bai rac
Cuong do thoat hoi nué L . s . X
Gl; lE}r(:n r;101 U((y;gg /(lez;)fl) ] %’Ig; ¢ Giam nuoc ri rac, ting cuong qua trinh oxy hoéa metan trong dat

Ham luong nudc trong 1a (%) -
TC4

Gop phéan lam tang do 4m va 1am mat khong khi

Do ram, rong ctia tan (m) - TC5

Téan cang ram, rong, kha niang kiém soat 6 nhiém cang tot

Kha nang chong bénh, chiu

Chong lai vi sinh vat gay bénh va cé kha nang diét khuin

Kha nang khong khi 6 nhiém - TC6
thich nghi| Kha ning chiu han, chiu dat, | Nam trong khu vuc c6 khi hau nhiét d6i gié6 mua, nhiéu nang,
cua cay cay ua sang - TC7 chiu han va cac loai dit nghéo dinh duong

Kha nang chiu gi6 bao - TC8

Khu vic doi nuai va gan bién, chiu anh hudng truc ti€p ctia bao

Kha nang can bui, 14 nham - TC9

L4 cang nham, san sui thi bui cang c6 kha nang dinh bam cao

Cay thuong xanh - TC10

Thoi gian rung 14 mudn va sém ra 1a méi (cay ludn co 14)

Dac tinh | Hoa qua, cay khong c¢6 mui khé A \ y . C A i
sinh hoc chiu - TC11 Khong anh huéng dén khu dan cu va cong nhan trong bai rac
Heé ré khoe, cay phat trié h|_. . ,
v oo, C?"g 12a CRmantpa coc dam sau giup cho cay phat trién manh va chong x6i mon
Nguon | Khd nang dap img ngudn gidng Kha niang dé tim nguon giong trén thi truon
giong ~TC13 & Ston glone en Tw THone

Tt két qua tham van chuyén gia cho thdy, mot
s6 loai thuc vat song tai khu vire 6 nhiém moi trueong,
khu vuc xtt ly rac c6 kha ning gidm thiéu 6 nhiém
khong khi (bui, khi - hoi 6 nhiém) kha cao, dat 85,7%.
Ngoai ra, ching con cé kha nang giam thiéu 6 nhiém
nguédn nuoc (nuéc mat, nudc ngam, nuoc ri rac) &
muc 78,6% va giam thiéu 6 nhiém moi truong dat
(doc to trong dat) & mic 71,4%.

- Sau khi tién hanh tham van chuyén gia, da xay
dung duoc b tiéu chi gdm 5 tiéu chi dinh lugng (tiéu
chi: 1, 2, 3, 4, 5) va 8 tiéu chi dinh tinh (tiéu chi: 6, 7,

8,9, 10, 11, 12, 13) dé danh gia lwva chon cac loai cay
pht hop, c6 kha niang kiém soat 6 nhiém moi truong.
ba phan ra duoc 3 nhém tiéu chuin dé tuyén chon
cay trong la: gia tri moi truong, kha niang thich nghi
ctia cay va dac tinh sinh hoc. Méi tieu chi dugc mo ta
béi nhimg tiéu chuin nhat dinh (Bang 5).

3.3. Tuyén chon cay tréng co6 tiém ning gidm
thiéu 6 nhiém moéi truong

3.3.1. Két qud phan tich céc tiéu chi dinh hrong
(Bang 6)

Bang 6. K&t qua danh gia 5 tiéu chi dinh liong va 8 tiéu chi dinh tinh theo timg loai

TT | Ten loai Chi tiéu dinh luong Chi tiéu dinh tinh
TC1| TC2 | TC3 | TC4 | TC5 | TC6 | TC7 | TC8 | TCY | TC10 | TC11 | TC12 | TC13
g | Bachdan ool se6r | 17192 | 5275 | 190 | 2 | 2 1 1 2 2 2 1
trang
o |Banglangl oo yo6r | 15054 | 5074 | 148 | 2 | 1 | 2 | 1 | 3 | 2 | 1 1
nuoc
g | BOngSt |0y | 3593 | 14133 | 6448 | 044 | 2 | 2 2 2 2 1 2 3
hoa to
4 | Boplong | 072 | 72,67 | 2573 | 4515 | 1,28 | 1 | 1 1 1 1 1 1
Boiloi | 074 | 71,00 | 150,83 | 56,98 | 0,82 | 1 | 1 1 2 1 2 1
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nhéot
6 i‘;“cg 0,77 | 11533 | 7421 | 69,78 | 049 | 2 | 1 1 1 2 2 3 2
Ca dai
7 hoa | 0,89 | 112,00 | 167,07 | 47,84 | 033 | 1 | 1 1 2 2 2 1 2
trang
Choden | 0,62 | 52,00 | 37,76 | 5359 | 365 | 2 | 2 1 1 1 2 1 1
Clicho | 0,75 | 41,67 | 17556 | 72,70 | 0,0 | 3 | 2 1 3 2 1 2 3
10 | Duéng | 0,76 | 8033 | 19,72 | 73,05 | 350 | 1 | 1 1 1 2 2 1 2
11 | Palong | 091 | 7500 | 1828 | 73,06 | 260 | 1 | 1 1 1 1 2 1 1
12 | HOWME |60 | 3933 | 10335 | 7403 | 028 | 2 | 1 1 2 2 1 1 2
manh
13 | Huday | 0,73 | 43,00 | 281,04 | 56,00 | 023 | 2 | 1 1 1 2 1 1 2
Kéh
14 zaooa 0,70 | 83,67 | 290,92 | 53,74 | 049 | 2 | 2 3 2 2 2 3 2
15 | Keodau | 0,66 | 633 | 142,76 | 61,76 | 053 | 2 | 1 1 2 2 1 2 1
16 | Keola ool 600 | 4810 | 6277 | 245 | 2 | 2 3 2 2 1 2 1
tram
17 | Keolai | 0,74 | 46,00 | 9747 | 6121 | 178 | 2 | 2 3 1 2 1
18 La | 091 | 6267 | 103,03 | 5214 | 1,07 | 1 | 1 1 2 1 2
19 | Lathoa | 0,67 | 46,67 | 4151 | 5084 | 370 | 2 | 1 2 1 1
20 | ¢ | o7s | aser | 18211 | 6268 | 147 | 1 | 1 1 1 2 2 1 1
vimg
21 Ln";)g 0,73 | 98,67 | 11899 | 5541 | 167 | 1 | 1 2 2 2 2 1 1
22 Mél;);g 0,65 | 2333 | 13494 | 5612 [ 280 | 1 | 1 2 1 2 2 1 1
23 Mt‘rl;)::g 0,71 | 47,00 | 190,65 | 6746 | 043 | 2 | 1 2 2 2 2 1 2
Mudng
24 | hoang | 0,65 | 59,67 | 9735 | 7161 | 1,87 | 1 | 1 2 2 3 2 1 1
yén
25 | Ngai | 0,68 | 84,67 | 24321 | 67,73 | 028 | 1 | 1 1 1 1 2 3 1
o6 | N 070 | 4000 | 17126 | 5177 | 024 | 2 | 2 1 2 2 1 1 3
tuyén
27 | Raysp. | 0,77 | 21533 | 267,36 | 79,08 | 0,39 1
28 | Ray | 0,76 | 298,67 | 3876 | 87,02 | 032 1
99 | S8 | o3| 4467 | 9426 | 5920 | 140 | 1 | 1 1 1 2 2 1 1
nhung
30 | Saoden | 0,67 | 50,33 | 56,01 | 56,15 | 295 | 1 | 1 2 2 1 2 1 1
31| SAM e | 2333 | 11636 | 8223 | 006 | 3 | 2 2 2 2 1 3 3
nam
32 | Sdu | 068 | 3667 | 143,03 | 6800 | 280 | 2 | 2 1 1 2 2 1 1
33 | Séngai | 0,80 | 33,33 | 8934 | 61,15 | 052 | 2 | 1 1 2 1 2 1 2
34 | Soirumg | 0,68 | 72,00 | 6812 | 4979 | 0,68 | 2 | 1 1 2 2 1 3 2
35 | Sung | 0,70 | 90,67 | 34022 | 68,86 | 1,23 | 1 | 1 1 2 1 2 1 1
36| Swa | 079 | 5367 | 9218 | 7504 | 1,22 | 1 | 2 2 1 1 2 1 1
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37 | Thailai | 0,71 | 14,33 | 229,52 | 79,83 | 0,08 3 2 1 2 2 2 2 2
Thao

38 quyét | 0,67 | 8,00 | 214,19 | 59,54 | 0,22 3 2 1 2 2 1 2 2
minh

39 | Thautau | 0,67 | 59,00 | 50,21 | 48,10 | 1,62 1 1 1 1 2 1 1 2

40 | Trungca | 0,67 | 44,67 | 147,12 | 55,09 | 1,00 1 1 1 1 1 2 1 1

41 | Xoanta | 0,69 | 20,33 | 81,00 | 6595 | 0,53 2 1 2 2 3 3 2 1

Thap nhat 0,62 | 6,33 18,28 | 45,15 | 0,06 1 1 1 1 1 1 1 1

Cao nhat 0,91 | 298,67 | 340,22 | 87,02 | 3,7 3 2 3 3 3 3 3 3

Trung binh 0,73 | 63,62 | 131,93 | 62,67 | 1,24 | 1,68 | 1,37 | 1,51 | 1,61 | 1,8 | 1,76 | 1,51 | 1,56

Ghi chii. TC1 = D¢ day cua Ii (mm), TC2 = D¢ rong cua lda (mm), TC3 = Cuong do thodt hoi nudc
(mg/g/h), TC4 = Him luong nudc trong I4 (%), TCH = Do rong tin (m), TC6 = Khad ning chong bénh, chiu
khong khi 6 nhiém, TC7 = Kha ndng chiu han, chju dat, cdy ua sang, TC8 = Kha nang chiu gid bao, TC9 = Kha
nang can bui, I4 nham, TC10 = Cay thuong xanh, TC11 = Hoa qua, cdy khong cé mui kho chiu, TC12 = Hé ré

khde, cay phat trién manh, TC13 = Nguon giong.

Bang 6 cho thdy, cac cay duoc chon dé khao sat
c6 do day 14 dao dong tir 0,62 mm (Cho den) dén 0,91
mm (Da long). Mot so loai c6 do day 14 t6t nhu: Da
long, La, Ca dai hoa trang, Sam nam, Sén gai, Stta,
Bung buc, Ray sp.,... L4 cay cang day thé hién kha
nang gitt nuwdc cang lau, can bui va mui trong khéng
khi t6t. Do rong 14 12 mot trong nhimng tiéu chi cé
trong s6 cao boi do rong cang 16n thi kha niang chia
bui va can mui cang t6t. Mot s6 loai c6 14 cay rong
nhu: Ray (298,67 mm), Ray sp. (215,33 mm); ti€p
theo 1a Bung buc (115,33 mm), Ca dai hoa tring
(112,00 mm), Long ndo (98,67 mm), Sung (90,67
mm), Ngai (84,67 mm),... Cuong d6 thoat hoi nudc
duoc do cao nhit & loai Sung (340,22 mg/g/h); tiép
dén 1a Ké hoa dao (290,92 mg/g/h), Hu day (281,04
mg/g/h), Ray sp. (267,36 mg/g/h), Ngai (243,21
mg/g/h), Nhi tuyén (171,26 mg/g/h),... Ham luong
nuoc trong 14 gép phan lam ting do 4m va lam mat
khong khi. Két qua cho thdy ham lwong nudc tim
thdy cao nhat trong loai Ray (87,92%); tiép theo 1a
Sam nam (82,23%), Thai lai (79,83%), Ray sp.
(79,08%), Stta (75,04%), Hoang manh (74,03%),... Do
rong tan la quyét dinh dén kha niang kiém soat
khong khi cang tot. Do rong tan 1a cao duoc do tai
cac loai Lat hoa (3,70 m), Cho den (3,65 m), Duéng
(3,50 m), Sao den (2,95 m), Sau (2,80 m), Mudng den
(2,80 m), Pa long (2,60 m).

3.3.2. Két qua phan tich céc tiéu chi dinh tinh

Két qua luong hoa tiéu chi dinh tinh cta timg
loai duoc thu thap tir y kién chuyén gia da thé hién &
bang 6. D6i véi kha niang chéng bénh, chiu khong
khi 6 nhiém c6 39,02% loai cay dwoc danh gia tot,
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51,21% loai cay duoc danh gia trung binh, 19,05% loai
cay duoc danh gia kém. Kha ning can bui, 14 nham
c6 41,46% loai cay duoc danh gia tot, 56,10% loai cay
duwoc danh gia trung binh, 2,43% trung binh & kém.
Déi véi tiéu chi cé trong sé cao nhat 1a ngudn giong:
S6 loai dé tim, nguon giéng san c6 chiém dén 53,66%,
s6 loai c6 kha niang tim duoc ngudn giong 1a 36,59%
va s6 loai chua xac dinh duoc ngudn giong hoic noi
cung cap 12 9,75% (B6 ngdét hoa to, Cuc bo, Nhi tuyén
va Sam nam).

3.3.3. Xép hang mutc do uu tién céc tiéu chi

Theo két qua téng hop s6 diém tir cac phiéu
khao sat cho thdy, kha niang gidm mui hoi cta cay
trong 1a chic niang duoc uu tién nhat trong viéc lua
chon cac loai cay cho khu vuc bai rac Khanh Son véi
164 diém. Tiép d6 1a kha nang gidm 6 nhiém bui véi
357 diém. Kha ning gidm 6 nhiém dat (535 diém) va
tao canh quan (466 diém) la 2 chitc nang duoc danh
gia la it wu tién hon khi lya chon cac loai cay cho khu
vuc bai rac Khanh Son.

Tht tr vu tién va téng s6 diém cta cac chic
niang cua tung tiéu chi duoc trinh bay nhu sau: Giam
mui hoi - 164 diém; gidm 6 nhiém bui - 357 diém;
gidm 6 nhiém nguén nudc - 428 diém; tao canh quan -
466 diém; gidm 6 nhiém dat - 535 diém; khac - 780
diém.

3.3.4. Xdc dinh trong sé cuia céc tiéu chi

Dé co6 thé xép hang 41 loai cay da xac dinh can
xay dung muc d6 quan trong cua cac tiéu chi (TC1 -
TC13). Tién hanh tham van chuyén gia bing phuong
phap so sanh timg cip, sau do6 st dung phuong phap
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Vec to riéng. Két qua xac dinh trong s6 ctia cac tiéu
chi tuong tmg nhu bang 7. Két qua kiém tra ty s6 nhat
quén cho thdy CR = 0,005313 < 10%. Nhu vay diém so
sanh cac tiéu chi la phu hop theo Thomas L. Saaty
(1980) [8]. Theo két qua vé trong so trong bang 7, titu
chi 13 (nguon giong) cé trong sé cao nhat 1a 0,097;

ti€p theo la céac tiu chi do rong tan 14, cuong do thoat
hoi nuéc ctia 14, kha nang chong bénh, chiu khong khi
6 nhiém, kha nang can bui, 14 nham c6 trong s6 la
0,095. Tiéu chi c6 trong s6 thiap nhat 1a kha ning
chong chiu gié bao (0,032); tiép theo 1a tiéu chi hoa,
qua khong c6 mui kho chiu (0,042).

Bang 7. Trong s6 cia 5 tiéu chi dinh luong va 8 tiéu chi dinh tinh duoc phan tich theo y kién chuyén gia

Tiéuchi| TC1 | TC2 | TC3 | TC4 | TC5 | TC6 | TC7 | TC8 | TC9 | TC10 | TC11 | TC12 | TC13
Trsc)épg 0,084 | 0,095 | 0,095 | 0,084 | 0,084 | 0,095 | 0,053 |0,032 | 0,095 | 0,074 | 0,042 | 0,074 |0,097

3.3.5. Két qua xép hang cdc lodi ciy da diroc
chon c6 kha nang kiém sodt moi triong khong khi

Viéc tinh diém cho céc loai cay dua vao phuong
phap déi 1ap co trong s6. Trong s6 dua vao hé s6 xac
dinh trong phén tich thanh phan chinh. Can cit vao
muc do tuong quan giita cac bién véi thanh phan
chinh tht nhat dé 1ap thanh ttmg nhém tiéu chuin c6
hé s6 xac dinh tir cao xuong thap va tinh gia tri binh
quan cta nhing tiéu chuin trong d6. Sau khi luong
hoa cac tiéu chi theo phuong phap doi lap, da tinh
toan duoc diém s6 xép hang cta 41 loai. Theo d6, 26
loai liét ké trong bang 8 c6 diém sé cao nhat, duoc
danh gia 1a c6 tiém nang cho cac nghién ctu tréng
thir sau nay. Duéng dat diém & vi tri dau 1a 0,1196
diém, tiép dén la cac loai Pa long (0,1155 diém),
Sung (0,1070 diém), Lat hoa (0,0995 diém), Bop long
(0,0967 diém), Sira (0,0961 diém)... Cac loai c6 diém

s6 thap nhu Thao quyét minh (0,0457 diém), Ctc bo
(0,0476 diém), Xoan ta (0,0499 diém)...

Viéc gay tréng cac loai cay xung quanh hoic
trén bai rac khi dong bai c6 thé gap nhiéu thach thic
do moi truong dat tai bai chon 14p rac thuong kho va
nghéo dam [11]. Do vay, can tiép tuc nghién cttu lua
chon nhimg loai phé bién tai khu vuc dé co thé lya
chon mot s6 loai téi wru trién khai trén moé hinh tréng
thir nghiém, thuc hién danh gia kha nang song sot,
sinh truéng va chiu han cta cac loai cay. Tién hanh
xem xét va lga chon cac loai cay phu hop véi muc
dich trong hang rao cay xanh cach ly xung quanh va
trong khu vuc bai rac Khanh Son dang van hanh.
Viéc tao canh quan bang cac mé hinh trong cay cong
nghé cao va lam cong vién van héa nghi ngoi ciing
can duoc nghién ctru.

Bang 8. Danh sach d@é xuét Ia chon tap doan cay trdng c6 kha niang gidm thiéu 6 nhiém moi truong khu xit Iy

rac thanh ph6 Pa Ning

STT Teén Viét Nam Teén khoa hoc Diém so
1 Dudng Broussonetia papyrifera (L.) L. Hear. ex Vent. 0,1196
2 Da long Ficus drupaceaThunb 0,1155
3 Sung Ficus racemosa L. 0,1070
4 Lat hoa Chukrasia velutina A.Juss. 0,0995
5 Bop long Actinodaphne pilosa (Lour.) Merr. 0,0967
6 Sira Alstonia scholaris (L.) R. Br. 0,0961
7 Sang nhung Sterculia lanceolata Cavan 0,0947
8 Loc vimg Barringtonia acutangula (L.) Gaertn. 0,0945
9 Tring ca Muntingia calabural.. 0,0927
10 Ngai Ficus hispida L. f. 0,0910
11 Boi 16i nhét Litsea glutinosa (Lour.) C. B. Robins. 0,0902
12 Sao den Hopea odorataKurz. 0,0896
13 La Solanum erianthum D. Don 0,0893
14 Thau tau Aporosa dioica (Roxb.) Muell. - Arg. 0,0884
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15 Ca dai hoa trang Solanum torvim Sw. 0,0874
16 Muodng den Senna siamea Lam. 0,0866
17 Hu day Trema orientalis (L.) Blume 0,0860
18 Long nido Cinnamomum camphora 0,0835
19 Cho den Parashorea stellata 0,0821
20 Sén gai Zanthoxylum avicennae (Lam.) DC. 0,0782
21 Sau Dracontomelon duperreanum 0,0782
22 Béng lang nudéc Lagerstroemia speciosa 0,0779
23 Bung buc Mallotus barbatus Muell.-Arg. 0,0757
24 | Mudng hoang yén Cassia fistula L. 0,0742
25 Muodng trau Senna alata (L.) Roxb. 0,0734
26 Keo lai Acacia auriculiformis x mangium 0,0729
4. KET LUAN LOI CAM ON

ba d@é xuit duoc danh luc 41 loai ciy c6 kha
nang sinh trudng va phat trién trong thanh phé dé
phan tich va tuyén chon, b tiéu chi tuyén chon duoc
xay dung co6 5 dac tinh dinh lwong va 8 dac tinh dinh
tinh dya trén 4 nhém yéu cau: (1) Gia tri moi truong;
(2) Kha nang thich nghi cta cay; (3) Pac tinh sinh
hoc; (4) Kha nang nguén giong. Cu thé la: 1 - Do day
14; 2 - Do rong, ram cua 14; 3 - Cuong d6 thoat hoi
nuoc cua 1a; 4 - Ham luong nudc trong 14; 5 - Do tan
che - do rong cua tan; 6 - Kha nang chéng bénh, chiu
khong khi 6 nhiém; 7 - Kha nang chiu han, chiu dat,
cay ua sang; 8 - Kha nang chiu gié bao, 9 — Kha nang
can bui, 14 nham; 10 - Cay thuong xanh; 11 - Hoa qua,
cay khong co mui kho chiu; 12 - Hé ré khoe, cay phat
trién manh; 13 - Nguén giong.

Trén co s& tham van chuyén gia va phdong vén tri
thtc ban dia bang phuong phap phan tich dinh luong
trong phong thi nghiém két hop phuong phap phan
tich da tieu chi (AHP - AHP cai tién) da tuyén chon
duoc tap doan cay phu hop, co kha ning kiém soat
moi truong khong khi tai khu vuc bai rac Khanh Son.
Mot s6 loai cay can duoc wu tién nhu: Dudéng, Da
l6ng, Sung, Lat hoa, Bop 16ng, Stta, Sang nhung, Loc
vimg, Tring ca, Ngai, Boi loi nhot, Sao den, La, Thau
tau, Ca dai hoa trang, Mudng den, Hu day, Long no,
Cho den, Sén gai, Sau, Bang lang nuéc, Bung buc,
Muong hoang yén, Muédng trau, Keo lai...

Can trién khai thiét ké va xay dung mo hinh
trong tham thuc vat cho khu vuc bai rac Khanh Son,
thanh phé Pa Néang, ngoai muc tiéu dam bao cac kha
nang kiém soat moi trudong khong khi, viec thiét ké
vanh dai cay xanh can quan tim dén yéu t6 my quan
cua khu vuec.
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RESEARCH ON PLANT GROUP IN REDUCING ENVIRONMENTAL POLLUTION
AT KHANH SON WASTE TREATMENT AREA, DANANG
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Summary

Recently, solid waste treatment using landfill is a common method in Vietnam and around the world. An
operation of Khanh Son landfill (Da Nang city), however, has adversely influenced the residents lives
arrounding due to the waste site being situated close to the residential area but without a vegetative
environment buffer. This study was therefore conducted to identify the plant group that has the potential to
reduce air environmental pollution in the landfill, as a premise to establish and grow the vegetation in the
future. Multiple research methods were used such as interviews with 125 people in the commune near the
landfill, analysis of 5 quantitative traits in a laboratory, expert consultation of 8 qualitative traits and multi-
criteria analytical methods to find out an ordinal list of priority plant species for the landfill. The results
showed that 26/41 of plant species have potential to reduce the air pollution, including: Broussonetia
papyrifera, Ficus drupacea, Ficus racemosa, Chukrasia velutina, Actinodaphne pilosa, Alstonia scholaris,
Sterculia lanceolata, Barringtonia acutangula, Muntingia calabura, Ficus hispida, Litsea glutinosa, Hopea
odorata, Solanum erianthum, Aporosa dioica, Solanum torvum, Senna siamea, Trema orientalis,
Cinnamomum camphora, Parashorea stellata, Zanthoxylum avicennae, Draconfomelon duperreanum,
Lagerstroemia speciosa, Mallotus barbatus, Cassia fistula, Senna alata, Acacia auriculiformis x mangium.

Keywords: Environmental polltution, Khanh Son landfill, multi - criteria analysis, plant group, vegetative

environment buffer.
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