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Abstract

Lam Dong is a large vegetable and flower producing province of the country, the area of high-tech agricultural
cultivation in 2020 was 60,228 ha, concentrated mainly in Da Lat, Lac Duong, Don Duong, Duc Trong and Lam
Ha. The results of investigation and analysis of soil and water samples revealed degraded soil, specifically: hard soil
surface, poor moisture retention, low cation exchange capacity. Soil tends to be alkalized, higher than the control
sample by 2.17 pH unit. Organic matter ranges from medium to rich (2.85 - 5.23%) and tends to decrease over time
of cultivation. Available phosphorus is very rich, 32 times higher than control the sample. The exchangeable sodium
in arable soils is higher than in undisturbed soil. Total microbiology is low, ranging from 3.1 x 10° - 4.6 x 10° CFU/g;
antagonistic microorganisms is very low and have an average density of 19 x 10' CFU/g. E. coli infection was not
detected. Heavy metal elements (Cd, Cu, Hg) in studied soil are below the pollution warning threshold. Arsenic in
vegetable and flower soil is at the warning level and it is necessary for further study on the possibility of arsenic effect.
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TOM TAT

Dt giti vai tro quan trong d6i véi su sinh trudng, phat trién cta ciy trong va qud trinh canh tac c6 thé lam cho
dat mau m& hon hodc suy giam d¢ phi nhiéu. Viéc bon phan héa hoc khdng hgp ly sé giy anh hudng xau dén moi
trudng dét, lam cho tinh chdt dit bi bién ddi. Cac quy trinh canh tac dugc trién khai moé hinh trong nha mang d6i
v6i cay hoa cuc tai lang hoa Thai Phién (phudng 12, TP. Da Lat) va ngoai nha mang doi véi cay ca rot tai xa Tu Tra
(huyén Bon Duong). Thi nghiém dugc b tri trién khai dién rong va stt dung cdc loai phan bon: phan hiiu co, than
sinh hoc, dolomite, dung dich Nano Chitosan 0,3%, phan hitu vi sinh Sumagrow va dong thoi giam lugng phén vo
co mot cach can doi, hgp ly. Két qua sau thi nghiém, mot s6 tinh chat Iy hoa hoc dat da cai thién do phi nhiéu ctia
ddt so véi dat trude thi nghiém va dat canh tdc truyén thong ctia ndng dan; cu thé: dat khong bi nén chit (ti trong
gidm 0,29 - 0,36%), chat hiiu co ting 0,8 - 1,4%, kha ning trao d6i cation ting 2,8 - 4,7 meq/100 g va hé vi sinh vét
déu tang. Dang ké nhit la hé vi sinh vét d6i khang ting 1,9 x 10° CFU/g. Loi nhuan ctia nguoi néng dan trong hoa
cuc tang hon 10% va tréng ca rét ting hon 30% so khi dp dung quy trinh diéu chinh lugng bén nhdm canh tdc nong
nghiép bénh viing, gidam thiéu thoai hoa dit trong tuong lai.

T khoa: Moi truong dat, thodi hoa dat, vi sinh vat, rau va hoa Da Lat

1. DAT VAN PE

Dién tich gieo trong cua tinh Lam Dong khoang
386.353,5 ha, trong dé dién tich san xudt nong
nghiép céng nghé cao la 60.228 ha (S6 Nong nghiép
va PTNT tinh Lam Pong, 2020). Dién tich tréng
rau, hoa cta tinh dugc xem 1a chu luc va khai théc

lién tuc trong nam, dao dong ti 3 dén 8 vu/ndm
(Lé Minh Chau va ctv., 2020).

Qua qua trinh khéo sit nghién ctu, két qua cho
théy thodi hoa dat cht yéu vé dinh dudng dat. Tinh
chat ddt da thay d6i trong qua trinh canh tac lam
bé mat dét chai ciing, mat két cdu va giti dm kém;

!'Trung tdm Nghién ctiu Dat, Phin bén va Méi trudng phia Nam
*Hoi Khoa hoc dat Viét Nam; *S& Khoa hoc va Cong nghé tinh Lam Dong
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do chua thay d6i nhiéu theo chiéu hudng tang so véi
dat chua canh tac; chit htiu co khd giau nhung kha
niang mun hoéa kém; dinh dudng da lugng dang dé
tiéu cao bat thudng; kha ning trao déi cation ctia dat
(CEC) lai thip; natri tdng s6 va trao ddi cao; canxi
tong s6 tang cao nhung lai thiéu magié trong dit do
bén qua nhiéu voi song, ... Vi vay, cac loai cay rau,
hoa dugc trong tai thanh phé Pa Lat va viing phu
can xuét hién nhiéu bénh hai; dién hinh bénh tuyén
triing trén cdy ca r6t (Nguyén Bich Thu va Lé Minh
Chau, 2010; Lé Minh Chau va ctv., 2020).

ba c6 nhiéu két qua nghién ctiu vé can bang
dinh dudng va két hgp vi sinh vat cai tao dat cho
két qua khi giam dugc 30% phéan bon vo co nhung
nang sudt van dat t6i thi€u 93% so v6i nang sudt cta
dia phuong. D€ khic phuc tinh trang d6, nhém tac
gia da tién hanh x4y dung quy trinh giam thiéu va
han ché bénh tuyén triing trén céy ca rot dua trén
qua trinh can dé6i dinh dudng hop ly, giam st dung
phan hoa hoc, taing cuong stt dung phén vi sinh vat,
cht yéu la nhiing dong vi sinh d6i khang manh véi
nam bénh.

I1. POI TUGNG VA PHUONG PHAP NGHIEN CUU
2.1. bdi tugng nghién ctu

bit niu do trong hoa cic (giong cuc dai doéa
Flamir vang) trong nha mang tai thanh phé Pa Lat
va trong ca rot (giong Kuroda TN391) ngoai nha
mang tai huyén Pon Duong c6 biéu hién thodi hoa
dinh dudng dat.
2.2. Phuong phap nghién ciu

2.2.1. Phuong phdp bé tri moé hinh
a) Cong thiic

Cong thtic 1 (CT1 - Déi chiing): Canh tac theo
noéng dan dia phuong; Cong thtic 2 (CT2): Canh tac
dugc diéu chinh nhdm gidm thiéu thoai hoa dat.
b) BO tri thi nghiém

Thi nghiém dién rdéng trién khai trén céy rau,
hoa, khong lap lai (TCVN 12719:2019 cho ciy ngin
ngay). Dién tich méi 6 cong thiic déi véi ca rét ngoai
nha mang la 500 m* va d6i véi hoa trong nha mang
la 250 m*
¢) Bién phdp ky thuat

Bang 1. Quy trinh bén phén cho hoa ctic trén 2 cong thiic CT1 va CT2

. v Cong thiic canh tac . v xen 12
TT Noéi dung Thoi gian cita dia phuiong (CT1) Cong thi diéu chinh (CT2)
Phén ca: 470 kg; Fetiplus Phén hitu co: 350 kg; Than
1 Bon 1ot 01/09/2020 4-3 -3 - 65 OM: 300 kg; sinh hoc: 150 kg; Dolomite:
Super lan: 130 kg 100 kg; Lan nung chay: 94 kg
) XlNI ly dat trude khi 03/09/2020 Nano (’Zhltf)sal,l.: 3 mL/L, pha
trong 1.000 lit dé tusi
3 | Bonbésung
B& sung vi sinh va dinh Hitu co sinh hoc (HCSH):
Qo & 11/09/2020 1 ml/L va Sumagrow: 1 mL/L,
& pha 1.000 L d& tusi
Thic1 . 16/09/2020  NPK12-11-18 (Yara): Urea: 17,4 kg; KCl: 3,3 kg
(10 - 15 ngay sau tréng) 50 kg
B sung vi sinh va dinh HCSH: 1 mL/L va Sumagrow:
dudng 0171072020 1 mL/L, pha 1.000 L dé tuci
Thic2 \ 07/10/2020  Lhan tim Novatec 15-3 =200 5,017 4 g KCl: 6,6 kg
(30 - 35 ngay sau tréng) 50 kg
BG& sung vi sinh va dinh HCSH: 1 mL/L va Sumagrow:
dudng 2171072020 1 mL/L, pha 1.000 L d€ tudi
Thic3s \ 27/10/2020  NitroPhoska 15 -5 - 20: Urea: 110,9 kg; KCL: 11,7 kg
(50 - 55 ngay sau trong) 50 kg
Thicd \ 19/11/2020 K504 30 kg vaMgSOTH.O: 1y 0 6 7 kg KCl: 11,7 kg
(70 - 75 ngay sau trong) 12kg
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- Thanh phén phan bén:

Phén hiiu co: Thanh phan phén rudi linh den véi
chét hitu co 22%; do &m 26%; pH = 8; ti 1é C/N = 10.

Than sinh hoc: than trdu 100%.

Dolomite: CaO: 32%, MgO: 19%.

Phan hiiu co sinh hoc: dang long, hitu co 20%;
tong da lugng (N, P, K) 20%; tong vi lugng 2.500 ppm.

Phan htiu co vi sinh v4t Sumagrow véi chiing
vi sinh (dang long) véi chung loai vi sinh vit:
Trichoderma sp., Streptomyces sp., Scharomyces sp.,
Bacillus suctibilis, Bacillus thurigrencis, Azotobacter
chroococcum véi mat do 1 x 10° CFU/g.

- Cay hoa ctc:
Quy trinh bén phan cho hoa cic (tinh trén

1.000 m? mét do 60.000 cay/1.000 m? trong ngay
05/09/2020) (Bang 1).

Xu ly dat trude khi gieo trong: Lam luong 1,4 m
ca ranh, cao 10 cm trong mua kho, 15 cm trong
mua mua. Mt ludng dugc cio phing, tudi 4m dt
va phun Nano Chitosan 3% vdéi lugng dung 5 lit/ha
trude khi xudng giong.

Phan htiu co vi sinh Sumagrow véi lugng dung
4 lit/ha. Thoi ky st dung khi xudng giong (gieo
hat); bon thuc 14n 1 (15 ngay sau trong); thic lan 2
(35 ngay sau trong) va thuc lan 3 (50 ngay sau trong).

- Céy carot:

Quy trinh bén phén cho ca rét (tinh trén 1.000 m?,
ngay trong 03/09/2020) (Bang 2).

Bang 2. Quy trinh bén phan cho ca rét trén 2 moé hinh CT1 va CT2

A N Cong thiic canh tac cta dia . o aen 1
TT Noi dung Thei gian phuong (CT1) Cong thiic diéu chinh (CT2)
Phan htiu co: 350 kg; Than sinh
1 Bon 16t 29/08/2020 Voi: 500 kg; Lan nung chay: hoc: 159 kg; DolonAnte: 100 kgi
250 kg Super lan: 35 kg; Lan nung chay:
42 kg; Ure: 5 kg; KCI:10 kg
e R . Nanochitosan: 3 mL/L, pha
2 Xu ly tuyén trung | 30/08/2020 | Khong co 1,000 Lit d& tudi
3 Bo6n bé sung
BG sung vi sinh Hiiu co sinh hoc (HCSH):
va dinh dudng 08/09/2020 1 mL/L va Sumagrow: 1 mL/L,
trude khi trong pha 1.000 lit d€ tuési
Thac TASngdy  10/095020  Urea: 25 kg Urea: 7,6 kg; KCl: 5 kg
sau trong)
BG sung vi sinh HCSH: 1 mL/L va Sumagrow:
va dinh dudng 28/09/2020 1 mL/L, pha 1.000 lit d€ tusi
Thc 2 (35 ngay IE;PE kc; (V;Zn_géoz_szﬁg_.
sau trong) 08/10/2020 MgSO,7H,0: 2,5 kg; Urea: 8 kg; KCI: 10 kg
NPK 20 - 8 - 14 (Jara): 2,5 kg
BG sung vi sinh HCSH: 1 mL/L va Sumagrow:
va dinh dudng 18/10/2020 1 mL/L, pha 1.000 lit d€ tusi
Thuc 3 (50 ngay , , i
sau trong) 23/10/2020 ;F(l)rEgDUC Novatec 15 -5 - 20: Urea: 12 kg; KCI: 15 kg
Thuc 4 (60 ngay . , )
sau tréng) 02/11/2020 I;)Plfg con ¢ (to ct))7-7 - 14:

Xu ly dat trudce khi gieo trong: 15 - 20 ngay; cay
sau 30 - 40 cm, danh toi, khi tuyén tring va mam
bénh trong dit bang cach dung cic hoat chit sinh
hoc nhu Nano Chitosan 3% véi lugng dung 5 lit/ha
trudc khi xudng giong.

Phan htiu co vi sinh vat Sumagrow véi lugng
dung 4 lit/ha. Thoi ky st dung khi xuéng giong (gieo
hat); bén thtic 1an 1 (10 - 5 ngay sau tréng); thic lan 2
(30 - 35 ngay sau trong) va thuc 1an 3 (50 - 55 ngay
sau trong).
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Mat d¢ cdy: Hoa cuc méat do 600.000 cay/ha; ca
rét dugce trong véi khoang cach 12 x 14 cm vao muia
mua véi méat do 375.000 cay/ha).

e) Cdc chi tiéu theo doi, phuong phdp thu thdp, xi Iy
0 liéu

- Chi tiéu vé dit khdo nghiém: Thu thip mau
dat trude (2 mau) va sau khi thi nghiém (2 mau),
cac mau dugc thu thép ti cic mau dat ldy & 5 diém
duong chéo goc. Chi tiéu theo doi: Thanh phan co
gidi (3 cdp hat), dung trong, pH, , Nts, P,O.ts, K,Ots,
OM, CEC, d6 x6p, d6 4m, doan lap bén trong nudc,
P,0.dt, K,Odt, Ca*, Mg*, Na tong s6, Fe va Al di
dong; As; vi sinh vét téng s, tdng vi sinh vat doi
khang gay bénh cay trong va E. coli.

- Nang sut:

Déi v6i ca rot, nang sudt tinh trén téng khoi
lugng cu dat tiéu chuén (loai 1: ci suéng dep, khong
bi bién dang, bi khuyét do bénh tuyén trung).

Déi v6i hoa cuc, ning suét tinh trén s6 lugng
bong datloai 1, loai 2: hoaloai 1 (d€ 1 hoa, chiéu cao
cay 70 - 80 cm); hoa loai 2: khong dat loai 1 (hoa loai
2 tinh theo hoa chum, 12 hoa /1 bo).

Nang suit dugc xac dinh tai 5 diém theo phuong
phap dudng chéo goc trong mdi 6 khdo nghiém, moi
diém thu 4 m?.

- Nudc tudi, bao vé thuc vat theo quy trinh tai
dia phuong.

2.2.2. Phuong phdp phan tich ddt va vi sinh vit

Phuong phap xac dinh cac chi tiéu vat ly, hoa hoc
va vi sinh vat dat, cu thé:

- Xéc dinh thanh phéan co giéi dit theo TCVN
8567:2010; do x6p theo TCVN 11399:2016; do dm
theo TCVN 6648:2000; dung trong, doan lap bén
trong nudc theo S§ tay phén tich cta Vién Thd
nhudng Nong hoa (1998).

- X4c dinh pH, , theo TCVN 5979:2007; d6 chua
va AP* trao d6i theo TCVN 4403:2011; sit di dong
theo TCVN 4618:1988; cac bon hiiu co téng s
(OC %) theo TCVN 8941-2011; dam tong s6 (N%)
theo TCVN 6498:1999; lan tong s6 (P,0O, %) theo
TCVN 8940:2011; 1an dé tiéu theo TCVN 8942:2011;
khd nang trao do6i cation (CEC) trong dit theo
TCVN 8568:2010; natri tong s6 theo TCVN 6196-
3:2000; kim loai ndng As theo TCVN 8467:2010;
vi sinh vat tong s6 theo TCVN 4884-1:2015 (ISO
4833-1:2013) va vi sinh vat téng s6 d6i khang vi
khudn géy hai cy trong theo TCVN 9300:2014.

2.2.3. Xur ly s6 liéu
St dung Microsoft Excel dé xui ly s6 liéu, tinh gia
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tri trung binh va vé biéu do so sanh, tinh hiéu qua
kinh t€ cia mo6 hinh thi nghiém.
2.3. Thoi gian va dia diém nghién ctiu
- Thoi gian: Tu thang 6 dén thang 12 nam 2020.
- Dia diém: M6 hinh hoa cic tai lang hoa Thai
Phién, phudng 12 - TP Pa Lat va mo6 hinh ca rot tai
xa Tu Tra, huyén Don Duong, tinh Lam Dong.

I11. KET QUA VA THAO LUAN

3.1. Diéu tra ky thuit cai tao dit va cham séc trén
ciy hoa cuc va cay ca rot

- béi véi trong cay hoa cuc:

Cuc la céy trong can, khong chiu dugc ngap ung,
do d6 dat trong phai cao réo toi x8p, thoat nudc tot.
bit thich hgp dé phat trién cua céy cuc la dat thit
nhe, dat phién thach sét, dat do bazan,... c6 d6 pH
ti pH =5,8 - 6,8, d0 dan dién (EC) tli 0,8 - 1 mS/cm
cho cay con va tii 1,2 - 1,5 mS/cm cho cay.

Két qua diéu tra nam 2019, mat d¢ trong tuy
thuoc vao mua vu. Thong thuong, d6i véi nhiing
giong ctc don (chi dé€ 1 bong trén canh), khoang
cach la: 10 x 14 cm hodc 12 x 14 cm, mat o 55.000 -
60.000 cay/1.000 m* D6i v6i nhiing giéng cuc chim
(d€ nhiéu hoa trén canh), trong véi khoang cach la:
10 x 16 cm hodc 12 x 16 cm, mat do 45.000 - 50.000
cay/1.000 m? (S& Nong nghiép va PTNT tinh Lam
Dong, 2012).

Vé quy trinh xti ly dét, sau khi thu hoach xong vu
trudc, nong dan tién hanh thu don tan du thuc vét
ra khoi vuon, sau do rai voi 1én mat luéng va ding
may cay dao tron dat cho toi x0p. Céy con dugc uom
trong bau dem ra trong tryc tiép vao dat. Thoi gian
trong khoang 2 - 3 nim sé thay dit bang cach dg l6p
dat mai (dat doi) va tiép tuc trong.

- Déi véi trong ca rot:

Ca r6t dugc trong trot & Pa Lat quanh nam.
Tuy nhién mua nang ca rét phat trién thuén loi va
cho nang sudt cao hon muia mua. Thoi vu cho niang
sudt cao nhat 1a cudi thang 8 dau thang 9 (Duong
lich). Mat do trong ca rét tiéu chudn khi trong 1a
375.000 cay/ha, cay cach nhau 20 cm x 8 cm (S&
Nong nghiép va PTNT tinh Lam Dong, 2012).

Quy trinh xt ly dét trén ca rét tuong tu nhu trong
hoa ctc. D€ xti ly bénh tuyén triing, bénh théi nhin
va mot s6 bénh khac, nong dan thuong dung voi rai
trén bé mat va dung may cay dao trén cho dét toi
x0p, 1én ludng rong 1,4 m, cao 10 cm (mua kho) va
15 cm (mua mua) va sau d6 gieo hat. Theo théng
ké trong 360 phiéu diéu tra, két qua da c6 88,4%
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noéng dan déu boén voi véi lugng 16n (Lé Minh Chau
va ctv., 2020). Mit khéc, nong dan cé st dung hiiu
o (cht yéu 1a phan ga, phan bo) chua qua u hoai dé
bén nén dé gay bénh hai cho cay trong.

Nhu vay, v6i tdp quan canh tac va xt ly dat trong
trot cho cac doi tugng rau va hoa, ngudi dén co
nhiéu kinh nghiém dé cai tao dét, phong trii bénh
va lam cho dat toi x6p bang cach duing b6 sung phan

st dung nhiéu dan dén du thiia va lugng voi dé xt ly
diét khudn, ndm bénh st dung qua nhiéu da lam cho
dat bi chai cling, tri nudc va d6 4m kém. Hon niia,
phan hitu co dugc stt dung tti nguén phan chua qua
0 hoai da tiém &n bénh hai cho céy tréng, anh hudng
truc tiép dén b ré va cu.

3.2. Anh huéng giai phap ky thuat dén giam thiéu
thodi hoa dat

htiu co. Song song d6, lugng phan bén hda hoc

Bang 3. Tinh chit ly, hda hoc dit trudc va sau thi nghiém ctia mé hinh hoa ctic va ca rét

M6 hinh hoa ciic M6 hinh ca rét
Quy trinh
Truéec | Sau thi nghiém Truéc = Sau thi nghiém
xdy Quy Quy So sdanh xdy Quy . So sdanh
< dung | trinh | trinh |~ MH2v6i | dung  trinh Quy . rinh.  cT2 vsi
Mau mo  dia | dies  MHI  mé g T cri
hinh phﬁdng chinh hinh phﬁdng chinh
@- O,C(:)itmm) 28,31 39,31 50,81 + 11,5 42,96 | 40,97 30,24 -10,7
Thanh Thit
p'h,é;n co (0,02 - 0)0'02 mm) 42,04 25,54 18,12 -74 33,78 | 30,81 35,26 +4,5
gi6i (%) ;
(< O,OSOeZt mm) 29,65 | 35,15 31,07 -4,1 23,26 | 28,22 34,50 + 6,3
Dung trong (g/cm?) 1,27 1,17 0,91 -03 1,21 1,13 0,92 -02
Do x8p (%) 49,69 | 50,13 56,90 + 6,8 49,61 = 48,20 65,60 + 17,4
Do dm (%) 30,14 | 32,43 45,19 +12,8 27,24 | 31,15 46,95 + 15,8
Doan lap bén trong nude 54,31 | 58,01 64,33 +6,3 52,77 | 61,60 79,25 +17,6
pH (KCI) 5,65 5,67 6,05 + 0,4 3,96 4,54 4,60 +0,1
OM (%) 2,41 2,09 3,80 + 1,7 1,79 1,61 2,63 + 1,0
N (%) 0,12 0,15 0,14 0,0 0,12 0,15 0,15 0,0
PO, (%) 0,23 0,18 0,17 0,0 0,14 0,03 0,31 +0,3
KO (%) 1,03 0,84 0,64 -0,2 0,81 0,51 0,54 0,0
P,0.dt (mg/100 g) 181,0 1944 160,9 - 33,6 101,7 = 269,0 153,5 -115,5
K,Odt (mg/100 g) 9,65 10,54 7,23 -33 5,89 36,38 28,83 -75
Ca** (meq/100 g) 4,02 3,70 2,73 -1,0 1,04 1,43 2,15 +0,7
Mg** (meq/100 g) 1,02 0,65 0,67 0,0 0,21 0,23 0,51 +0,3
Fe dd (mg/100 g) 17,08 | 17,42 14,59 -28 13,54 | 15,39 21,09 + 5,7
AP*dd (meq/100 g) 0,203 = 0,261 0,308 0,0 0,523 | 0,525 0,175 -04
CEC (meq/100 g) 7,66 8,42 10,43 +2,0 5,47 10,95 10,14 -08
As (mg/kg) 16,00 = 14,00 10,00 -4,0 18,00 = 19,00 8,00 -11,0
Na,O (%) 0,010 = 0,018 0,003 - 0,01 0,010 | 0,011 0,009 0,0
VSV téng s6 (CFU/g) 3761 3422 3,09x10° |+ 3,06x10° 4198 2749 | 2,77 x10* | +2,5x 10*
(Tg;%gv ddi khdng Cﬁizﬁét Cﬁgﬁét 18x10° + 1,8 x10° Cﬁizﬁét Cﬁgﬁét 19x10° +1,9x10°
E. coli (CFU/g) <10 <10 <10 - <10 <10 <10 -

Ghi chil: Dédu (+) hodc (=) thé hién gid tri tdng hodc gidm.
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a) Ddt trong hoa ctic

Trudc thi nghiém: Két qua phén tich mau dat
trong trude thi nghiém (bang 3) cho thdy: thanh
phén cép hat thit pha sét (28,31% cat; 42,04% thit;
29,65% sét); dat két ciu chdt (dung trong 1,27%);
doan lap bén trong nuéc 54,31%; dat gan trung tinh
(pH,, = 5,65); chat hitu co trung binh (OM = 2,41%);
dam t6ng s6 trung binh (0,12% N); giau lan tdng s6
(0,23% P,O,) va lan dé tiéu (181,0 mg/100 g P,O,);
giau kali téng s6 (1,03% K O), kali dé tiéu ¢ mtc
trung binh (9,65 mg/100 g K, 0); Ca** mtic trung binh
(4,02 meq/100 g) va rat ngheo Mg (1,02 mg/100 g);
CEC rét thip (7,66 meq/100 g); vi sinh vat téng s6
trong dat thip (3,76 x 10° CFU/g).

Sau thi nghiém: Sau khi don sach tan du thuc
vat, dat dugc cay phoi ai tit 15 - 20 ngay sau mdi
vu trong, cay siu 30 - 40 cm, danh toi, khti tuyén
tring va mam bénh trong dit bang cic ché phim
vi sinh v4t d6i khang hoac dung céc hoat chét sinh
hoc nhu Chitosan 3% dé diét trii ndm bénh, khti vi
khudn bang calcium hypochlorite (3 kg/1.000 m?).
Lén ludng cao 20 - 25 cm, li€p rong khoang 1,2 m;
ranh liép phai d6c d€ nudc khong dong lai trén liép
va vidn sau khi tudi, bé mit luéng bang phéng, tudi
dm trudc khi trong cay.

M6 hinh trén céy hoa ctic trong nha mang (giong
nhép ngoai) dugc b tri song song: cong thiic theo
quy trinh ctia dia phuong (CT1) va quy trinh canh
tac diéu chinh (CT2).

Lugng phan khoang nguyén chat N - P - K theo
cong thtic diéu chinh: 250 kg N - 150 kg P, O, - 200 kg
K,O/ha/vu va cong thiic ciia ndng dan dia phuong
1a 474 kg N - 645 kg PO, - 478 kg K,O/ha/vu.

Nhu véy, lugng phan bon dé nghi ctia céng thiic
bang 52% (d6i v6i dam), 23% (d6i véi lan) va 42%
(dé6i voi Kali) so véi cong thiic bon cua ngudi dan
dia phuong. Chi phi phan bon cho cong thic diéu
chinh tiét kiém 50% va nguyén vat liéu mo hinh thi
nghiém dua vao stt dung b6 sung cac dong sinh hoc,
vi sinh vat va déng thoi giam lugng phan hoa hoc
(Bang 1).

- Hiéu qua cai tao dit ctia CT2 cao hon so véi
dat trudc thi nghiém va céng thic CT1 (Bang 3). Vé
tinh chat vat ly dit, 6 CT2, dung trong dat dugc cai
thién dang ké, dit khong bi nén chit (0,91 g/cm?),
cai thién hon so véi CT1 (1,17 g/cm?®); d6 dm dat
45,19%, tang so v6i CT1; doan lap bén trong nudéc
tang hon. Bén canh d6, cac chi tiéu héa hoc dat
thay d6i theo chiéu hudng t6t hon, cu thé: do chua
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thay d6i mtic trung tinh (pH,, , = 6,05) so v&i trudc
thi nghiém (pH,, , = 5,65) va CT1 (pH,,, = 5,67); lan
dé tiéu trong dét (P,0,dt) ctia cong thiic CT2 c6 ham
lugng (160,9 mg/100g), thdp hon so véi mau dat
trude thi nghiém va CT1. Kha néng trao ddi cation
(CEC) cua CT2 xu hudng tang, dat 10,43 meq/100 g.
Ngoai ra, vi sinh vat tdng s6 trong dit cong thic CT2
(3,09 x 10° CFU/g), va vi sinh vat doi khang tang 1én
dang ké (1,8 x 10° CFU/g) so v6i mau dat trudc thi
nghiém va cong thic CT1.

b) Ddt trong ca rot

Dat trudc thi nghiém: Két qua phén tich mau dat
trong trude thi nghiém (Bang 3) cho thay thanh phan
cép hat thit pha sét (42,96% cat; 33,78% thit; 23,26%
sét); dat két cau chat (dung trong 1,21%); doan lap
bén trong nudc 52,77%; dat it chua (pH,, la 3,96);
chét hitu co trung binh (OM = 1,79%); dam t6ng s6
trung binh (0,12% N); giau lan tong s6 (0,14% P,0,)
va lan dé tiéu (101,7 mg/100 g P,O,); giau kali
tong s6 (0,81% K O) va kali dé tiéu & mtc trung
binh (5,89 mg/100 g K,0); Ca** muc trung binh
(1,04 meq/100 g) va rat ngheo Mg (0,21 mg/100 g);
CEC rét thap (5,47 meq/100 g); vi sinh vat tong s6
trong dét thap (4,2 x 10° CFU/g).

bat sau thi nghiém: Thuc hién quy trinh lam
dat, rai déu voi hodc ddlomite két hgp véi phan lan
nung chay/ha sau dé cay x6i dat va phoi ai dat 15
dén 20 ngay. Rai déu phén chudng, phéan hitu co vi
sinh va ché phdm vi sinh d6i khang ndm bénh dao
x6i lai dat cho toi x6p séu 15 - 20 cm. Ky thuat [am
ludng gieo ca rét theo phuong thiic ctia néng dan dia
phuong. Sau do, cdo phdng mit ludng, tudi 4m dét
va phun Nano Chitosan 3% véi lugng 5 lit/ha trudc
khi xuéng gidng.

Mo hinh trong ca rét ngoai nha mang (giéng dia
phuong) dugc bo tri song song hai cong thtic thi
nghiém. Lugng phan khoang nguyén chat N- P - K
theo cong thtc diéu chinh (CT2): 150 kg N -
120 kg P,O, - 240 kg K,O va cong thiic nong dan dia
phuong: 240 kg N - 462 kg P,O, - 181 kg K O (tinh
trén dién tich 1 ha/1 vu). Ti 1é lugng N, P, K ctia CT2
so vGi CT1 va chiém ti1é 14an luot: 60%, 26% va 133%
(Bang 2).

Két qua phén tich mau dét sau thi nghiém, cong
thic CT2 dugc cai tao hiéu qua hon va cé khac
biét so v6i dat trude thi nghiém va CT1 (Bang 3).
Dung trong dat dugc cai thién dang ké, dat khong
bi nén chit (0,92 g/cm’); d6 4m dét ting cao ding
ké (46,95%); doan lap bén trong nudc ting hon
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(79,25%). D6i véi tinh chéit hoa hoc dat, do chua ctia
dat c6 thay d6i theo chiéu huéng ting (pH,, = 4,60);
chét hiiu co trong dit cuia CT2 cao hon thay d6i dén
mtic giau (2,63% OM); lan dé tiéu trong dét (P,0O_dt)
cta CT2 ¢6 ham lugng (153,5 mg/100 g), cao hon
so v6i mau dat trude thi nghiém (101 mg/100 g) va
thdp hon CT1 (269 mg/100 g). Kha ning trao dai
cation (CEC) ctia cong thtic CT2 dugc cai thién hon
(10,14 meq/100 g). Bén canh d4, vi sinh vt tdng s&
va sinh vat d6i khang ting 1én dang ké so véi dat
trude thi nghiém va CT1.
3.3. Anh huéng giai phap ki thuat dén ning suit
va hiéu qua kinh té
3.3.1. Anh huéng gidi phdp ky thudt dén ning sudt
va hiéu qud kinh té ciy hoa ciic

Chiéu cao cdy & CT1 giai doan dau phat trién
va cao hon CT2, dén giai doan ra hoa thi chiéu cao

cay ¢ CT1 va CT2 dai tuong duong. Than cay & CT2
c6 dudng kinh to hon, 14 thing va day so vdi CT1;
con la ¢ CT1 thi hoi uén cong ngay gin gitia 14 va
la mong hon. Hoa gitia 2 cong thtc to va dep, bén
mau, thoi gian tuci ctia hoa kéo dai dén tan khoang
10 ngay (6 Tp. H6 Chi Minh), 15 ngay (6 Pa Lat). Ti
lé hoaloai 1 & CT2 ¢ tilé cao hon & CT1.

Néng sudt thu hoach tit CT2 dat chét lugng
hon so v6i CT1. P6i v6i CT1, nang sudt thu hoach
hoa loai 1 (d€ 1 hoa, chiéu cao ciy 70 - 80 cm) dat
640 thung/ha (mdi thiing gom 80 b6 va méi bo la
10 hoa); hoa loai 2 (hoa chum) gém 1.100 bd/ha
(mdi bd 12 hoa). Daéi v6i CT2, nang sudt hoa loai 1
cung quy cach dat 680 thung/ha va hoa loai 2 giam,
thu 800 bo/ha (Bang 4).

Hiéu qua kinh té: Lgi nhuan CT2 tang thém 12,8%
so v6i CT1 tu chét lugng phan loai san phdm hoa.

Bang 4. Ning sudt va HQKT ctia mo6 hinh hoa ctic dai déa vang

Chi tiu ciadipiiong | dwchinb o0

Hoa loai 1 (cay) 512.000 544.000 +6,3
Ti1é hoa loai 2 (12 hoa/bé) 1.100 800 ~27,3
Ning suét loai 1 (800 hoa/thting/ha/vu) 640 680 +6,3
DPon gia loai 1 (1.000 dong/thung) 2.000 2.000 -

DPon gid loai 2 (d6ng/bo, 12 hoa/bo) 7.000 7.000 -

Thu nhép thuan (1.000 déng/vy) 1.287.700 1.365.600 6,0

Cum Bl BT e om0 s
Phan bén (1.000 déng/ha/vu) 80.000 45.000 —-43,8
Lgi nhuén (1.000 dong/ha/vu) 1.037.700 1.170.600 + 12,8

Ghi chii: Don gid tai thdi di€ém thu hoach mé hinh tii ngay 4 dén 10/12/2020).

3.3.2. Anh huéng gidi phdp ky thudt dén ning sudt
va hiéu qua kinh t€ cay ca rot

Khi danh gia hiéu qué ky thuat, qua trinh sinh
trudng va phat trién ctia cong thiic canh tac cta
dia phuong (CT1) va cong thtic diéu chinh dé xuit
(CT2) khong thdy su khac biét r6 phan than va la
trén mat dat giai doan d4u. Pén giai doan gan thu
hoach, CT1 c6 14 rdm, khong ctling va dé bi nga hon
so voi CT2 (14 xanh, cling, thing va it gdy nga). V&
ti 1é bénh tuyén trung hai ct, khi quan sat ré giai
doan 45 ngay thdy rang CT1 xuét hién nhiéu nét
tron (tuyén tring) nhiéu hon (chi€ém khoang 50% s6
cu ca rét quan sat) so véi CT2 (khoang 10% so cui ca
rot quan sat). Dén giai doan 78 ngay sau trong, CT1
quan sat thdy ct bi bién dang nhiéu hon CT2. Khi

danh gia vé nang sudt, CT1 c6 s6 ct bi tuyén trung,
ntt cu chiém khoang 54% va con lai 46% ct binh
thudng. Trong khi d6, CT2 ¢ s6 cti bi tuyén trung it
hon, chi€ém 26% va tdng s6 cu binh thusng lén 74%.
Tinh trén dién tich quy ddi 1 ha, ndng suét ct ca rot
loai 1 cua CT'1 la 20 tdn/ha, thdp hon CT2, nidng suat
tu 37 tdn/ha (Bang 5). Chat lugng va hinh thai ct
carét & CT1 bi niit nhiéu do phan bon, dinh duéng
chua can doi, bi bién dang do tuyén trung hai ct gay
hu nhijéu. Trong khi d6, cti ca rét & CT2 khong thay
bi nit, ti 1é bién dang do tuyén trung thap hon CT1.
Do d6, danh gia hiéu qua kinh té cho thdy rang lgi
nhuan CT2 tang 65,5% so v6i CT1 tli chit lugng
phén loai san phdm trong khi d6 ning sudt ca hai
cong thiic chénh léch nhau khong nhiéu.
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Bang 5. So sanh hiéu qua ctia cac mo hinh trén ciy ca r6t

Chi tiéu Quy gl“l‘:(‘yfg‘a dia  Quy 2;11‘;}1‘1 diéu o v6iCTI (%)

Tilé ctloail (%) 46 74 + 60,9
Ti 1¢ bénh tuyén trung (%) 54 26 -51,9
Ning sudt (tdn/ha/vu) 20 37 + 85.0
Don gia (1.000 déng/kg) 45 45 -

Thu nhép thuén (1.000 dong/ha/vu) 90.000 166.500 + 85,0

hi phi khac (thué dat, giéng, thuéc BVTYV,

o i, i 560 ) Gty 67.000 67.000 -

Phan bén (1.000 dong/ha/vu) 33.000 44.000 + 33,3
Lgi nhuén (1.000 déng/ha/vu) -10.000) 55.500 + 65,5

Ghi chii: Don gid tqi thdi diém thu hoach ca rét ngay 12/12/2020.

IV. KET LUAN VA KIEN NGHI

4.1. Két luan

Két qua xay dung hai mo hinh diéu chinh lai dinh
dudng theo hudng giam thiéu thodi hoa dét canh tac
trén hai déi tugng cay trong cu thé 1a hoa ctc (trong
nha mang) tai thanh ph6 Da Lat va trong ca rot
(ngoai nha mang) tai huyén Pon Duong. So sanh két
qué thuc hién hai mé hinh dugc két luan nhu sau:

- Cong thtic dé xuit diéu chinh dinh dudng st
dung cho cay trong bang cach tang lugng phan bon
htiu co, sinh hoc va stt dung phan bén ¢6 cac chiing
vi sinh vat d6i khang, dong thoi giam lugng phan
bén hén hgp NPK c¢é thé giam dén 40 - 50% (ca trén
mo hinh hoa ctic va ca r6t) so vdi cong thiic canh tac
cua dia phuong nhung van ddm bdo nang suét cho
cay trong.

- Quy trinh diéu chinh gitp cai thién tinh chat
vat Iy va hoa hoc dét, cu thé trén cdy hoa clc va ca
rot déu ¢ két qua chit hiu co, dam téng s6 ting,
khd nang trao d6i cation trong dit cai thién hon
(10,43 meq/100 g trén hoa ctic va 10,14 meq/100 g
trén ca rét); As c6 xu hudng gidm nong do; vi sinh
vat téng s6 trong dat sau thi nghiém tang (3,1 x 10°
CFU/g trén dat trong hoa cuc; 2,77 x 10* CFU/g trén
dat trong ca rot) va cai thién vi sinh vat dat so véi
quy trinh cta dia phuong. Hé vi sinh v4t d6i khang
ndm bénh ciing ting lén dang k& (1,9 x 10° CFU/g)
so v6i quy trinh cta dia phuong.

- Néng sudt chénh léch khong nhiéu gita hai
cong thic thi nghiém theo hai quy trinh nhung
hiéu qua giam thi€u bénh hai ciy trong xuét hién ro
rét nhu bénh théi nhiin va phong ngtia bénh tuyén
tring cho bo ré, cu; giup ting chit lugng san phdm
va gia ban.
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- Gidm dugc chi phi nguyén vét liéu dau vao nhu
phan bon, thudc bao vé thuc vat; dong thai tang thu
nhép tu hiéu qua san phdm va lgi nhuén tang thém
so v6i quy trinh canh tac cua dia phuong (khoang
12% lgi nhuén trén quy trinh hoa ctc va ti 30% loi
nhuin trén ca rot).

4.2. Kién nghi

V6i hiéu qua ctia quy trinh dé xuit gidm thiéu
thoai hoa dit va can doi dinh dudng cay trong, quy
trinh trén cin ti€p tuc thuc hién nhéan rong trén cac
déi tugng cay rau va hoa theo nhiéu vu khac nhau dé
chuédn héa quy trinh canh tic, gidm thiéu thoai hoa
dat va canh tac nén néng nghiép bén viing.
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Proposing technical solutions using microorganisms
and reasonable fertilizer doses to minimize soil degradation
for vegetable and flower in Lam Dong province

Abstract

Le Minh Chau, Nguyen Bich Thu, Lam Van Ha,
Le Truong Binh, Dang Minh Nguyet, Nguyen Huu Nam

Soil is important for the growth and development of plants and the farming process can make the soil more fertile or
reduce its fertility. The process of using inappropriate chemicals will adversely affect the soil environment, making
soil properties change. Cultivation processes are modeled in membrane house for chrysanthemum in Thai Phien
flower village (ward 12 of Da Lat city) and outside the membrane house for carrot in Tu Tra commune (Don Duong
district). Experimental design is arranged to deploy on a large scale and use kind of fertilizers: organic fertilizer,
biochar, dolomite, Nano Chitosan solution 0.3%, Sumagrow microbial organic fertilizer and decrease amount of
inorganic fertilizer balancedly and accordingly. Results after the experiment, some soil physicochemical properties
improved soil fertility compared with the pre-experiment and traditional farming land of farmers. In particular,
the soil was not compacted (density decreased 0.29 - 0.36%), organic matter increased 0.8 - 1.4%, cation exchange
capacity increased 2.8 - 4.7 meq/100 g and microbiota increased. The density of microorganisms against fungal
diseases in soil increased from 1.9 x 10* CFU/g. The profit of farmers was increased by more than 10% and carrots
increased by more than 30% when applying a fertilizer adjustment process to build sustainable agriculture and
reduce soil degradation in the future.

Keywords: Soil environment, soil degradation, microorganisms, vegetables and flowers in Da Lat
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NGHIEN CUU TUYEN CHON CAY SON TA (Rhus succedanea L.)
TAI TAM NONG - PHU THOQ

Nguyén Xuén Trudng', Nguyén Hiu La', Dao Bé Yén',
Nguyén Van Chung', Tran Van Hung', Lé Thi Trang',
Nguyén Thi Kim Thu', Nguyén Hong Chién'

TOM TAT

Nghién ctiu thuc tién tai huyén Tam Nong, tinh Phu Tho trong 2 ndm 2018 - 2019 nhdm tuyén chon dugc nhiing
cd thé c6 ning suit nhya ting > 20 % so v6i quan thé tai dia phuong. Nghién cttu chinh tap trung danh gid sinh
trudng, nang sudt, chit lugng nhuya son va tinh da dang di truyén ctia cay son tuyén chon. Céy son dugc tuyén chon
dua trén tiéu chudn Quoc gia TCVN 8755: 2017 v6i hai chi tiéu chinh la nidng suét nhya va ham lugng laccol tong
6. Két qua da tuyén chon dugc 30 ca thé ciy son diu dong cé niang suéit nhya trung binh 2 ndm dat 20,5 g/c/lc, d6
vugt troi nang sudt so véi nhiing cay xung quanh 28,8% - 175,5% va ham lugng laccol tong s6 > 40%. Cay son dau
dong tuyén chon c6 hé s6 tuong dong di truyén dao dong tii 0,5 dén 0,96.

T khoa: cay son ta, ciy ddu dong, sinh trudng, nang sudt, chit lugng son

1. PAT VAN PE

Cay son ta (Rhus succedanea L) thudéc ho Pao
16n hdt Anacardiaceae c6 san phdm chinh dugc thu
hoach 1a nhya son véi nhiéu gid tri dugc st dung
trong nganh coéng nghiép d6 go, son cich dién,
tranh son mai... Cay son phét trién tai Pha Tho tu
thap nién 40 cua thé ky trude. Hién nay, Phu Tho
c6 dién tich phat trién cy son 16n nhat viing mién
nui phia Bac (1.186 ha) v6i khoan 700 ha dugc trong
tai huyén Tam Noéng (S6 NN&PTNT tinh Pha Tho,
2017). Méc du c6 thoi gian phat trién dai nhung nghé
trong son tai Phu Tho néi chung va Tam Nong noéi
riéng c6 nhiing han ché: Nguoi dan canh tac ciy son
theo kinh nghiém; vuon son trong ti ciy thuc sinh
¢6 su phan ly 16n vé kiéu hinh, s6 lugng céy dat tiéu
chuéin dua vao khai thac thap; chua c6 gidi phap luu
giti va bdo ton nhiing c4 thé son t6t. Pay 1a nhiing
nguyén nhan dan dén ning suit nhuya son chi dat
4- 5 ta/ha/nam; chua phat huy dugc hiéu qua cua
nguodn gen cay son ta trong viéc ndng cao ndng sudt
nhuya. Nhiing dic diém sinh trudng ctia cay son nhu
than moc thang, cao, than to ¢4 lgi cho cit nhya va
thoi gian thu hoach. Laccol t6ng s6 la thanh phan
chinh ctia nhya son chiém khoang 36% (Pd Ngoc
Quy, 2006). Tuy nhién, nang suit nhya son c6 moi
tuong quan nhu thé nao véi cac chi tiéu sinh trudng,
ham lugng laccol téng s va hé s6 tuong dong di
truyén cua nhiing cad thé son cé niang sudt cao la
nhiing ndéi dung chua dugc nghién ctiu. Nghién ctiu
nay nham muc dich tuyén chon dugc nhiing ca thé
son trdi c6 ndng sudt nhya tang > 20% so véi quin
thé tai dia phuong. Tt d6, tim hiéu méi tuong quan
gilia nang suat va mot s6 chi tiéu sinh trudng va
danh gia tinh da dang di truyén cta nhiing ca thé
cay troi tuyén chon.

IL. VAT LIEU PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Vuon son khai thac ¢6 d6 tudi tii 4 - 6 tudi.
2.2. Phuong phap nghién ciu

Trén co s dién tich trong son tai dia phuong,
dé tai tién hanh diéu tra, khao sat va phong vén cac
ho¢ gia dinh trong khu vuc nghién ctiu vé san lugng,
chét lugng va chu ky 14y nhua hang ndm. Lya chon
cc vuodn son tudi 4 - 6, sinh trudng tot, nang sudt
cao d€ tuyén chon cay troi.

Cay troi dugc danh gia cac chi tiéu sinh trudng,
hinh théi, ndng sudt, chat lugng nhya son theo Tiéu
chuin quéc gia TCVN 8755: 2017, giéng cay lam
nghiép - cay troi. Ham lugng laccol téng s6 dugc
phén tich theo phuong phap chiét tach bang dung
moi hitu co (phuong phap ctia Vién hoa hoc cac hgp
chat thién nhién). B¢ day vo son dugc do & vi tri
1,0 m bing thudc do chuyén dung. Pudng kinh tdn
dugc do thong qua hinh chiéu tan trén mat dat.

Phuc vu phén tich da dang di truyén: Mau l4 son
non (14 thd 2 va 1a tha 3) sau khi hai dugc lau sach
bui bdn va tap chit bang khin gidy mém tdm cdn
ethanol 70% trudc khi dua vao nito long va nghién
thanh b6t min. ADN t6ng s6 dugc tach chiét theo
quy trinh ctia Elias va cong tac vién (2004) c6 cai
tién. D€ nhan dang di truyén cic mau son, san phdm
PCR chay v6i cac moi SSR va SCoT sé dugce dién di
cung v6i DNA ladder 1kb trén gel agarose 2% doi
v6i san phdm SSR-PCR va trén gel agarose 1,6% d6i
v6i san phdm SCoT-PCR & diéu kién 50V-80V/120
phut. Két qué nhan dang di truyén cic mau son bang
chi thi SSR va SCoT dugc ghi nhan tu anh dién di
theo nguyén tac: v6i tling mau son, tai moi vi tri
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