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Tom tit:

Huyén Quy Hop (trwéc sap nhap) la ving trong cam 16m nhit cia tinh Nghé An véi thwong hiéu “Cam Vinh”. Qua
nhiéu nim canh tic thim canh cao va sir dung phin bén héa hoc, hoa chit bio vé thyue vat khong hop ly da tac
dong tiéu cwe dén do phi nhiéu cia dit, trong dé gia ting dd chua, mit cu tric cia dit, mat cin bing dinh dudng
trong dat, giam ham lwgng hiru co, suy giam vi sinh vt ¢6 ich va ting cac loai vi sinh vat giy hai trong ving ré ciy.
Nghién ctru nay danh gia két qua mot so bién phap nhim cai tao, phuc hdi do phi nhiéu dat dé phat trién bén virng
cAy cam tai ving nghién ciru. Két qua nghién ctru cho thiy, thuc hién cic bién phap tong hop trong quan ly va sir
dung phén bén nhw thay doi loai va liéu lrgng phan boén, két hop véi cic bién phap quan 1y giir Am cho dit da cai
thién tinh chat héa Iy ciia dit o rét, giam chi phi diu tw, ting hiéu qua kinh té trong canh tic cam. Sir dung cic ché
phim sinh hoc di lam ting mét dd vi sinh vat c6 loi ving ré&, phuc hdi cin bing sinh hoc dit, ting kha ning sinh
trweéng va phat trién cia ciy cam.

Tir khéa: cai tao dat, cam Vinh, do phi dit, suy thoai dat.
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Abstract:

Quy Hop district (before the administrative merger), the largest orange-growing region in Nghe An province, is
known for the “Cam Vinh” brand. Years of intensive cultivation and the indiscriminate use of chemical fertilizers and
pesticides have negatively impacted soil fertility, leading to increased soil acidity, soil structure degradation, nutrient
imbalance, reduced organic matter content, a decline in beneficial microorganisms, and an increase in harmful
microorganisms in the root zone. This study evaluates the results of several measures to rehabilitate and restore
soil fertility for the sustainable development of orange trees in the study area. The results showed that integrated
management practices, including adjusting fertilizer types and rates and implementing moisture management,
significantly improved soil physicochemical properties, reduced production costs, and increased economic efficiency
in orange cultivation. Additionally, the application of bio-products increased the density of beneficial microorganisms
in the rhizosphere, restored soil biological balance, and promoted the growth and development of orange trees.
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1. Dat van de

Tinh Nghé An timg dugc biét dén 1a tha pha vé cam
v6i thuong hiéu “Cam Vinh”, dién tich cdy cam thoi ky cao
diém nam 2018 13 6.156 ha, ting gin gép doi so v4i nim
2015, trong d6 huyén Quy Hop chiém gin 50% dién tich
cam toan tinh [1]. C6 thé théy, vi€c tang nhanh dién tich
dat trong cam trong mot thoi gian ngin 1a mdi quan tim
cho nganh ndng nghiép tinh. Véi dién tich trong cam kha
16n, duge phat trién ¢ nhitng ving dat khong phu hop, thiéu
ngudn nudc tudi, chua dp dung dang cac tién bo k¥ thuat,
dan dén viéc suy thoai chat luong dt; san luong cam ting
nhanh dan dén khé khan vé tiéu thu dau ra.

Sy gia tang nhanh dién tich, véi mtc dau tu tham canh
cam quéa cao & Nghé An noi chung, huyén Quy Hop noi
riéng da dién ra lién tuc trong sudt 1-2 thap ky qua. Mic du
thuong hiéu “Cam Vinh” duoc coi trong dau tu phat trién
mé rong san xudt, tuy nhién ngay cang c6 nhiéu vudn cam,
dién tich cam bi suy thoai, cdy cam bi chat bo ¢ thoi ky con
rat tré (8, 10, 12 tubi). Nguyén nhan chinh dugc xac dinh
la do viéc sur dung nhiéu phan bon hoéa hoc va thube bao
v¢ thuc vat hdéa hoc gay suy thoai dét. Hon 50% dién tich
cam tai Quy Hop da bi giam trong giai doan 2019-2021 [2].
Chinh vi vay, trong 4 nam (2021-2024), d¢ tai da duva trén
co s6 ing dung cac tién bo ki thuat dé két hop vaoi nghién
ctru chuyén sau mét cach hé théng vé thuc trang suy thoai
d6 phi nhiéu dat va giai phap cai tao phuc hdi dit trong cam
bi thoai hoa tai Quy Hop nhdm gitp cac co quan quan 1y nha
nude va ngudi san xuit cam co thém co so dé cai tao vuon
cam, phuc hdi vung tréng cam, gop phan phat trién cam trén
dia ban huyén moét cach bén ving.

2. \Iat liéu va phuong phap nghién ciiu
2.1. Vit ligu

Cay cam Xa Doai thoi ky kinh doanh (12 tudi); dit trong
cam la dat do vang.

Nghién ctru duoc thye hién tai xdm Chau Thanh, xa Tam
Hop, huyén Quy Hop, tinh Nghé An (trudc sap nhép) tu
thang 10/2022 dén thang 11/2024.

2.2. Phwong phap nghién ciru

Ldy mdu phan tich cdc chi tiéu 1y, héa hoc dat: Mau dat
dugc 14y 6 tang 0-30 cm, tai 4 diém xung quanh tan cia cay
da dugc chon trong vuon léy mau, tron déu cac mau va léy 1
kg cho vao thi riéng biét, 1dy theo phuong phéap ludi 6 vuong
(theo TCVN 5297:1995 va TCVN 7538-2:2005).
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Ldy mau phén tich céc chi tiéu vi sinh vdt, tuyén tring:
M3di cdy ldy 4 mau nho, theo 4 hudng dia ly (dong - bic - tay
- nam), 4 mau nh6 nay tron déu dé 1ay ra 1 mau 16n co khéi
luong 2 kg. Ky thuat xac dinh ving ldy mau theo TCVN
7538-4 (ISO 10381-4).

Phan tich chi tiéu 1y, héa hoc ddt: Puge thuc hién theo
bang 1.
Bang 1. Phan tich chi tiéu ly, héa hoc dét.

Thanh phén

chp hat TCVN 8567:2010 N téng s6 TCVN 8557:2010
PH,(, TCVN 5979:2007 CEC TCVN 8568:2010
OC tongsd ~ TCVN 8941:2011 Al TCVN 4403:2011
K,0détiéu  TCVN8662:2011  Ca*' trao ddi TCVN 8569:2010

P,0, d¢ tiéu TCVN 8661:2011 Mg?"trao dbi TCVN 8569:2010

KOténgsd  TCVN8660:2011  CuvaZndétitu TCVN 6496 :2009

PO, tongsd ~ TCVN8940:2011

Xac dinh mdt do tuyén trung: Thuc hién theo TCVN
12194-1:2019 - Quy trinh giam dinh tuyén tring gy bénh
thuc vat.

Xac dinh t(fng 56 bao tir ndm ré noi cong sinh: Thyuc hién
theo TCVN 12560-1:2018. Phan bén vi sinh vat - Xac dinh
mét d6 nim ré noi cong sinh - Phan 1: Dém sb luong bao tir
nam ndi cong sinh bang ky thuat sang udt, ly tim noi.

Xdc dinh sinh khéi carbon vi sinh vat: Thuc hién theo
TCVN 6856-1:2001 (ISO 14240-1:1997). Chét lugng dit -
Xac dinh sinh khi vi sinh vat dat - Phan 1: Phuong phép do
h6 hap cam tng chit nén.

Phdn tich chat lwong qua cam: D9 Brix (%): xac dinh
bang cach ép liy nudc va do trén may chiét quang ké
chuyén dung; chat kho (%): xac dinh theo phuong phap siy
dén khéi lugng khong doi; vitamin C: ap dung theo TCVN
6427-2:1998.

Bé tri thi nghiém: Gdm 7 cong thic theo TCVN
12720:2019 vé khao nghiém phan bon cho cay trong lau
nam [3]. Thi nghiém dugc bd tri theo khdi ngdu nhién hoan
chinh, dién tich 200 m¥6 (16 cdy) x 7 CT x 3 lan lap lai
=4.200 m? (bang 2).

Bang 2. So d6 bé tri thi nghiém.

R1 CT1(de) CT4 CT7 CTS CT3 CT6 CT2

R2 CT7 CT6 CT2 CT1(dlc) CT4 CT5 C13

R3 CTS CT3 CT4 CT6 CT2 CT7  CT1(Pk)
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+ Céng thirc phdn bén/ha: CT1: Dbi ching: phan
chudng + NPK theo quy trinh thim canh cdy cam: 350
kg N + 250 kg PO, + 450 kg K,O/ha; CT2: phan chudng
+ NP1K; CT3: phan chuong + NPK hoa tan; CT4: phan
chudng + NP1K + Bo + kém; CT5: phan chudng + NP1K
+ Mycorhiza + vi sinh vét cai tao dat; CT6: phan chudng +
NPIK + Mycorhiza + vi sinh vt cai tao dat + Bo + kém;
CT7: phan chudng + NP1K + Mycorhiza + vi sinh vét cai
tao dat + Bo + k&m + phu dat.

Loai phan don: dam uré (46%N), lan nung chay (16%
P,0,), kali clorua (56% K,0).

NPK hoa tan: NPK 15:30:15; NPK 27:7:7; NPK 15:5:40.
NP1K: Giam 25% lugng lan theo quy trinh tham canh.

Luong bon (kg/cdy): phan chudng da u compost: 120 kg;
Mycorhiza: 0,6 kg; vi sinh vat cai tao dat: 1,2 kg; Bo: 0,04
kg axit boric; Zn: 0,04 kg ZnSO,.

Phéan chudng: U yém khi bang compost maker sau 2
thang, hoai muc hoan toan.

Tt ca cong thirc déu bon voi: 0,5 kg/cay.
Cdc dot bon phan:

- Dot 1: Ngay sau khi thu hoach qua (tir thang 12 - thang
1 nam sau), 100% phan hitu co + 100% phéan lan + 100 voi
bot + 100% ché phém Mycorhiza, cai tao dat (bon sau khi
bon voi 10 ngay).

- Dot 2: Bon thuc canh 19c va don hoa (thang 1-2), 40%
uré + 40% phan kali clorua.

- Dot 3: Thang 5-6 (bon thic qua): 30% Uré + 20% phan
kali clorua.

- Dot 4: Thang 8-9 (bon thuc 19c thu, nuodi qua): 30% uré
+40% phan kali clorua.

Cdach bon: Sau khi thu hoach qua, dao ranh theo hinh
chiéu cua tan xung quanh gbc cay voi do sau 15-20 cm, rong
20-30 cm rai déu phan, roi lép kin béng dét + ta rom, ra, xac
thuc vat dé gitr am. Cac dot bon tiép sau biang cach hoa tan
phan rdi tudi déu xung quanh tan cay, sau do tudi nude giir
4m thuong xuyén. Hodc sau céac tran mua, ric déu phén 1én
trén mat dat roi twéi nhe cho phan tan ra. Néu co hé thng
tudi phun mua, tudi khoang 20 phut, sau d6 rac phan rdi lai
tudi khoang 20 phut nira. D6i voi NPK hoa tan: tudi gbe
mdi thang 1 lan, dot 1 tir thang 1-3 st dung NPK 15:30:15
(0,1 kg/gbe); dot 2 thang 4-8 sir dung NPK 27:7:7 (0,1 kg/gbc):;
dot 3 thang 9-11 sir dung NPK 15:5:40 (0,1 kg/gdc).
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Phirong phdp theo doi va thu thap so liéu:

Phan tich dt trudc va sau thi nghiém: Do am, pH, Nts, P,
K dé tiéu, OC, CEC, Ca, Mg trao ddi: tuyén trung, nam gay
bénh ving ré (Fusarium, Phythophthora), sinh khdi carbon
vi sinh vat, téng s6 bao tir ndm ré nodi cong sinh.

Céc chi tiéu theo ddi vé cay: Yéu td cAu thanh nang sue"it,
nang suét ly thuyét va thue thu.

Chi tiéu danh gia chét luwong qué sau thu hoach: Phan
tich céc chi tiéu Brix, vitamin C, ham lugng chit kho cua
phan dn dugc, kich thude qua.

Hi¢u qua kinh té: Vat tu dau vao, dau ra, hé s6 dau tu,
1i thuan...

Phuong phap danh gia tinh hinh sau bénh: Theo QCVN
01-38:2010/BNNPTNT vé Phuong phap diéu tra phat hién
dich hai cay tréng va khao sat thuc té df”)ng rudng, nhan xét
chung tinh hinh sau bénh chinh trén timg loai cdy trong va
cac bién phap phong trur [4].

" 2o -
3. Ket qua va ban luan

3.1. Mirc d§ suy thodi dit trong cam

Bang 3. Két qua phan tich dat vwon cam trwéc thi nghiém.

TT Chi tiéu phan tich nog::;ém Péi chimg* So sénh**
1 DPoém 32,70 34,60 o
2 pH, 4,82 5,22 !
3 0C (%) 1,26 2,35 !
4 Ntdng sd (%) 0,12 0,21 !
5 P,0, d2tiéu (mg/100 gddt) 37,62 22,34 1
6 K0, d¢tieu (mg/100 g dit) 28,31 35,08 !
7 CEC (meq/100 g dat) 13,62 15,38 !
8 Ca’* (1d1/100 g dat) 2,46 5,19 !
9 Mg (1d1/100 g dat) 0,57 0,74 !
10 Tuyén tring TS (TT/50 g dit) 86 54 1
11 Fusarium spp. (CFU/g) 4.8x10° 2,2x10° T
12 Phytophthora spp. (CFU/g) 4,7x10° 2,1x103 1
. Ss;n(}; lg(ilgf;i C vi sinh vt tong o - .
14 Bao tundm CS (BT/100g) 375 362 o

*: két qua phan tich d4t rirng cung loai gan khu vuc thi nghiém; **: mii
tén chi xuéng: chi tiéu danh gia thap hon dbi chirng; mii tén chi 1én:
chi tiéu danh gia cao hon so v&i déi chirng; vong tron: chi tiéu danh gia
nam trong khoang tbi wu.
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Két qua phan tich tinh chat dit ciia vuon cam trudc thi
nghiém tai bang 3 cho théy, mot s6 chi tiéu c6 biéu hién
suy giam so v6i dbi chimg (dét rimg cing loai tai khu vuc
nghién ctru) do 1a pH, , suy giam 7,7%; carbon hiru co téng
s0 (OC%) suy giam 46,38%; N tong so suy giam 42,86%;
K.,O, dé tidu suy giam 19,3%, Ca>*, Mg?* lan luot suy giam
52 6 va 22 9%, sinh khéi vi sinh vat tong s6 suy giam
48,66%. Mot sb chi tiéu c6 biéu hién tang so voi ddi chung,
do1a PO, dé tiéu tang 68,4%; tuyén tring tong so trong dat
tang 95,26%; Fusarium spp. tang 119,9%; Phytophthom
spp. tang 123,8%. Nhu Vay, dat vuon cam dang co bleu hlen
mat can déi mot sé yeu t6 dinh duong trong dat, mot s6 nAm
bénh dang c6 xu thé ting 1én 1am mat can bang sinh hoc dat.

Két qua nay twong ty voi nghién ciru ciia T.T.T. Thu va
cs (2016) [5], N.T. Trang va cs (2017) [6] khi nghién cu’u
mot sd tinh chat dét, cling nhu sy phan bd cia bao tir nAm
Arbuscular mycorrhiza fungi (AMF) trong dat trong cam
Cao Phong, Hoa Binh (trude sap nhap).

Theo yéu ciu st dung dat trong cam cia TS chirc Luong
thuc va Nong nghiép Lién hop qudc (1998) [7], Bo Nong
nghiép va Méi trudng (2009) [8], néu so sanh v&i ham luong
carbon hitu co trong dat t6i wu d6i véi cay cam la >1,5%,
thich hgp trung binh 0,8-1,5% va it thich hop <0,8% thi
ham luong carbon hitu co tong s trong dat & 6 thi nghiém
chi dat & muc trung binh. Theo D. Anh (2002) [9], ham
lwong dam trong dét trung binh 0,1-0,2%, mic giau >0,2%
va <0,1% la 6 mtic nghéo, nhu vay dat tréng cam c6 dam
o muc can nghéo. Theo D. Anh (2002) [9] va D. Achim va
¢s (2000) [10] d6i v6i lan dé tiéu trong dat trung binh 3,46-
4,46 mg/100 g dat, muc giau >4,46 mg/100 g dat va nghéo
<3,46 mg/100 g dat, thi vuon cam c6 ham lugng lan dé tiéu
trong dat & muc giau.

3.2. Anh hwéng ciia phéan bén, kj thugt canh tic dén
ndng sudt cam

Két qua & bang 4 cho thdy, sau 2 nam thi nghiém, giam
25% luwgng phan lan (CT2) so véi quy trinh cua dia phuong
(CT1) da khong lam giam céc yéu t6 ciu thanh ning suat
cam, trong d6 s6 qua trén cdy, khéi lugng qua khong cé su
sai khac. Thay doi loai phan bon NPK thong thudng bang
sir dung NPK hoa tan (CT3) da c6 tac dong dén sb qua trén
cdy ting so v&i dbi ching 1,2-11,5%, khéi lwong qua khong
¢6 nhiéu thay ddi so v6i ddi chimg. B6 sung vi luong (CT4)
da tang sb luong qua trén cay 4,3-13,4% va khdi luong qua
tang trén 3%. BO sung ché phdm vi sinh vét cai tao dat va
ché pham Mycorhiza (CT5) ciing lam tdng s6 luwgng qua trén
cdy 5,5-14,8%. St dung két hop giira phan bon da lugng, vi
luong, ché phim cai tao dat (CT6) lam ting sb qua trén
cdy 9,13-19,62%. Str dung két hop gitra phan bon da luong,
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Bang 4. Cac yéu té ciu thanh ning suat cam.

Céng thire/ S0 qui/cay Khoi lwong qui (g) ~ Chiéu cao qua (cm) Purdng kinh (cm)
ndm 2023 2024 2023 2024 2023 2024 2023 204
CTl 209 22 219,0 2313 118 7,08 7,39 751
CT2 21 232 2250 2,7 117 7,18 733 7,56
CT3 233 255 2247 mo 741 7,34 7,80 7,65
CT4 237 263 2270 2260 725 731 7,63 771
CTS 240 266 2213 210 727 735 7,67 7,67
CT6 250 275 225,71 2257 719 7,24 751 7,85
C17 201 285 2283 2397 714 741 7,56 7.86

(647 398 218 1,94 273 4,93 381 336 347

LSD 1675 1025 777 1083 0,63 0,49 045 0,47

0,05

CT1: dbi chivng: phan chudng + NPK theo quy trinh tham canh cay
cam: 350 kg N + 250 kg P,O, + 450 kg K,O/ha; CT2: phan chuéng +
NP1K; CT3: phan chudng + NPK hoa tan; CT4: phan chudng + NP1K +
Bo + kém; CT5: phan chuéng + NP1K + Mycorhiza + vi sinh vat cai tao
dét; CT6: phan chudng + NP1K + Mycorhiza + vi sinh vat cai tao dat +
Bo + kém; CT7: phan chuéng + NP1K + Mycorhiza + vi sinh vat cai tao
dat + Bo + kém + Phu dét.

vi lugng, ché pham cai tao dat (CT6) va két hop giita phan
bon da lugng, vi lwong, ché pham cai tao dat va phu dét giir
am (CT7) da cho hiéu qua rd rang hon so véi ddi chimg,
nhu ting s6 luong qua trén cdy 13,1-24,8% va khdi lugng
qua 3,6-4,2%.

Bang 5. Nang suat va bdi thu nang suat cam.

. Niing sudt thwe  Niing suét Ting/giam ning sudt Ty I¢ ning suft
Cong thu (kg/200 m?)  thwe thu (kg/ha)  so doi chimg (kg/ha)  ting (%)
thire/ndm

2023 2024 2023 2024 2023 2024 2023 2024
CTl 4908 5012 24540 25.060
CT2 4911 5022 24555 25110 15 50 0,06 0,20
CT3 5029 5067 25.145 25335 605 275 247 1,10
CT4 5205 5217 26025 26085 1485 1.025 6,05 4,09
CTS 5333 5403 26.665 27015 2.125 1.955 8,60 7,80
CT6 5574 5798 27870 28990 3330 3.930 1357 15,68
C17 5796 6237 28980 31185 4.440 6.125 18,09 2444

CV(%) 4,06 3,02

LSD 37,77

0,05

30,37

CT1: dbi chivng: phan chudng + NPK theo quy trinh tham canh cay
cam: 350 kg N + 250 kg P,O, + 450 kg K,O/ha; CT2: phan chuéng +
NP1K; CT3: phan chuong + NPK hoa tan; CT4: phan chuong + NP1K +
Bo + kém; CT5: phan chudng + NP1K + Mycorhiza + vi sinh vat cai tao
d4t; CT6: phan chudng + NP1K + Mycorhiza + vi sinh vat cai tao dat +
Bo + kém; CT7: phan chuéng + NP1K + Mycorhiza + vi sinh vat cai tao
dét + Bo + k&m + phu dét.



Két qua bang 5 cho thay, khi giam 25% ham luong lan
bon cho cam (CT2) khong 1am giam ning suit so véi cach
bon thong thuong cua nguoi dan, thay doi loai phan bon
NPK thong thub’ng bang NPK hoa tan (CT3) da tang nang
suat cam so v&i doi chimg 1,10-2,47%. Két hop giira phan
bon da lwong va bd sung Vi luong (CT4) tang nang suét
khong 16n so véi viéc bo sung thém ché pham vi sinh vat
cai tao dat va ché pham Mycorhiza (CT5). Bon két hop phan
bon da lugng, vi luong, ché pham vi sinh vat cai tao dat va
ché phim Mycorhiza (CT6) di lam ting ning suit dang ké
so voi ddi chimg 13,57-15,68%. Dic biét khi két hop giira
phan bon da lugng, bd sung vi lwong, ché pham vi sinh vt
cai tao dat va ché pham Mycorhiza, dong thoi phu gbe giir
4m b.':fmg phu phém néng nghiép (CT7) da lam tang nang
suét 1én 18,09-24,44% so véi ddi chimg; sir dung giai phéap
nay lién tyc trong 2 nam di cai thién dugc ning suét theo
timg ndm, nim sau cao hon nam trude trén 6%. Két qua
nghlen ctru ciing cho thdy, biéu hién sinh trudng va phat
trién ciia cdy cam duoc cai thién dang ké, trong dé di bao
vé b 14 cam, chdi non; giam duoc hién tugng nut qua, rung
qua, vo day, cing qua, “qua ngo”.

3.3. Higu qud kinh té déi véi cac gidi phap ky thudt
trﬁ‘ng cam

Bang 6. Hiéu qua kinh té trng dung giai phap ky thuat trong tréng
cam.

Ning sut Téng thu Vit tu, cong Lii thun Lii so véi i

Cfmg thite/  (kg/ha) (1,000 d) (1,000 d) (1,000 d) chiimg (1.000 d)
H 03 WM N3 WA N3 N N M N3 M
CTl 540 250600 613500 626500 89294 89294 54206 537206 -

(n US55 25100 613875 621750 87652 8652 56203 40098 2017 289
(T3 5045 5335 628625 633375 9333 9333 35302 540052 11096 2846
(T4 2605 26085 650625 652125 8513 8813 62112 563612 37906 26406
(T8 26665 27015 666625 675375 102833 102833 63792 ST254L 39386 35336
CT6 7870 28990 696750 T24750 103185 103185 593565 621565 69359 84359
(o 28980 3LISS 724500 70625 111900 111900 612600 667725 88394 130519

Gia cam: 25.000 ddng/kg; phan chudng: 600.000 ddng/tan; ché pham
Mycorhiza: 30.000 ddéng/kg; ché phdm VSV cai tao d4t: 10.000 ddng/
kg; uré: 10.000 ddng/kg; 1an nung chay 3.000 ddng/kg; kali clorua:
11.000 ddng/kg; B: 40.000 ddng/kg; Zn: 28.800 déng/kg; NPK hoa tan:
45.000 d/kg; cdng lao déng: 300.000 ddng/ngay.

Két qua bang 6 cho thiy, & CT7, mic du chi phi trung
gian cao nhat nhung ning suat ting 18,09-24,44% so véi
d6i chimg nén loi nhuan mang lai cao nhét so véi cac cong
thirc khac. Khi két hop giita phan bon da luong, bd sung
vi lugng, ché phém vi sinh vat cai tao dat va ché phé”im
Mycorhiza, dong thoi phit gde gitt &m bang phu phdm nong
nghiép (CT7) khong chi lam tang ning suét co y nghia so
v6i d6i chimg trong 2 nam thi nghiém ma con giup ting
loi nhuén tir 88.394.000 1én 130.519.000 dong/ha. Khi giam
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25% luong phan lan (CT2), mac du giam chi phi trung gian,
nhung nang sudt va hiéu qua kinh té tang khong dang ké;
véi cong thiic dung phan bon NPK hoa tan (CT3) da lam
tang chi phi cong va vat tu 1én hon 4.000.000 dong/ha/nam
nhung ning suat ting 1,10-2,47%, nén 1i so véi d6i ching
tir 2.846.000 dén 11.096.000 dong/ha, tuy nhién sy sai khac
1a khong 16n. Két hop phan bon da lugng, bo sung vi lugng
(CT4) va két hop bén phan da lwong, bd sung ché pham vi
sinh vat cai tao va ché phdm Mycorhiza (CT5) cho ning
suit sai khac khong nhiéu nam thir nhat, nhung sai khac kha
16n nam thir hai, nén lgi nhuan nam thir hai gitta cac cong
thirc ting kha 16n, chénh 1éch gan 10.000.000 dong/ha. Bon
tong hop phan bon da lwong, vi lugng, ché phim vi sinh vat
cai tao va ché phdm Mycorhiza (CT6) da lam ting chi phi
trung gian kha 16n, nhung ning suét ting khong cao so voi
CT7 nén loi nhuan thu dugc cling thép hon.

Nhin chung, khi st dung giai phap bon phéan can déi, bd
sung phan vi lugng, ché phém vi sinh vt cai tao dat, ché
pham Mycorhiza va két hop véi ki thuat phu gbc giit am,
tuan thu theo ky thuat bon phan, khong nhitng tdng nang
sut cam trén 20% ma con mang lai hiéu qua kinh té cao so
voi canh tac thong thuong ctiia nguoi dan.

3.4. Anh hwéng ciia cdc gidi phdp kj thudt dén chit
lwong cam

Bang 7. Anh hwéng cla giai phap ky thuat dén chat lwong cao.

Cong thirc Ham lugng chit kho (%) D9 brix (%) Vitamin C (mg/100 g)
Sau thi nghi¢m (thang 12/2023)
CT1 10,52 9,60 44,06
CT2 10,36 9,46 43,88
CT3 10,38 9,64 44,07
CT4 10,99 10,08 45,10
CTs 10,87 10,20 44,80
CT6 11,11 10,23 4535
CT7 11,8 10,27 4531
% 115 132 1,56
LSD, 0,52 0,61 118
Sau thi nghi¢m (thang 11/2024)
CT1 10,70 9,90 44,34
CT2 10,77 9,81 43,17
CT3 10,82 9,99 44,17
CT4 11,07 10,32 4329
CTs 11,09 1047 43,58
CT6 11,45 10,42 43,66
CT7 11,43 10,50 43,36
CV (%) 2,53 2,06 2,16
LSD, 0,49 0,37 1,67
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Két qua bang 7 cho thiy, khong c6 sy khac biét vé do
brix, ham lugng chét kho va vitamin C trong nam th nhét
tai thoi diém thu hoach gitra cic cong thirc thi nghiém
(LSD ) Nghiér} ctru cia N.T.T. Tinh va cs (2’016)’[11] vé
anh hudng cua liéu lugng NPK (bon qua dat) dén chat lugng
qua cam Mat Hién Ninh tai Quang Binh (trudc sap nhap)
cling da cho thay, liéu luong va ty 1& phan bon khong anh
huong dén mot sb chi tiéu chat lugng qua. Ly do 1a cac
chi tiéu héa sinh ciia qua mang tinh chét di truyén nén it
thay d6i néu khong c6 nhiing bién dong 16n vé dinh dudng.
Trong nghién ctru nay, khi bon bd sung vi lugng tir CT4
dén CT6 thi ham lugng chit kho, d6 brix ¢6 xu hudng ting,
trong khi d6 ham lugng vitamin C ¢ xu hudng gidm ¢ nam
thi hai khi so sanh véi nam thir nhat. Mic du khong c6 sai
khac vé mit thong ké nhung cac cong thirc bon bd sung
phéan bén vi lugng hau hét déu cho ham lugng céc chat trong
qua cao hon so voi cong thiic khong st dung phan bon vi
luong. Piéu nay ching t6, viéc bon phan da luong két hop
v6i bd sung vi luong c6 tac dung lam ting chat luong qua
ctia gidng cam Xa Doai. Két qua nay ciing phit hop véi két
qua nghién ctru cua V.V. Hung va cs (2019) [12] khi nghién
ctru anh huong cua liéu lugng phan bon dén ning sut, chat
lugng cam Khe May tai Huong Khé, tinh Ha Tinh.

3.5. Anh huéng ciia cdc gidi phdp ky thudt dén cdi
thi¢gn dp phi nhiéu dit trong cam

Bang 8. Tinh chét Iy héa hoc dat trong cam sau thi nghiém.

Chittongsd  Chitdétieu  Trao doi
Cong Djim pH (%) (mg/100 g dit)  (meq/100 g déit)
thic (%)  (KCI)

oc N PO, KO Ca* Mg* CEC
CTO* 32,70 48 126 0,120 37,62 2831 246 057 1362
CTI 3615 484 142 012 3642 2976 225 055 1354
CT2 3514 4% 133 0118 3535 2871 274 106 1321
CT3 4297 505 150 0,125 3424 30,15 267 208 1455
CT4 4002 526 199 0119 3733 3025 28 216 1408
CT5 4125 519 18 0115 3798 32,17 289 236 1511
CT6 42,08 525 200 0,132 37,12 31,85 321 268 1589
CT7 4639 528 221 0,136 3833 3324 355 272 1623

CTO*: DAt trwéc thi nghiém.

Thuc hién 4p dung céc tién bo k¥ thuét biang viéc thay
thé cac loai phan don va NPK hoa tan cho phan hdn hop
NPK thong thuong, st dung phan lan nung chay, dac biét
sir dung phéan chudng duoc i hoai muc bang compost maker
thay thé cho phan chudng théng thudng ngudi dan hay
dung, st dung ché phém vi sinh vt cai tao dat va ché phém
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Bang 9. Két qua phan tich sinh hoc dat sau thi nghiém.

Cing Sinh' vat gy hai Sinh vs_"it'd:"it '
thie  Tuyen trimg Fusarium Phytophthora  Sinh khoi C Bao ti nam cjng
(TT/50 g dat)  spp. (CFU/g) spp. (CFU/g)  visinhvit (ug/g) sinh (bao ti/100 g)

CTO* 86 4.8x10° 47x10° 420 375

CTt 95 1,6x10* 3,8x10° 517 321

CT2 % 2,5x10 5,7x10° 4217 345

CcTt3 98 1,7x10* 4.2x10° 508 340

CT4 9% 3,9x10* 6,2x10° 471 335

CIs 5 1,9x10° 2,2x10° 920 645

CI6 50 2,6x10° 3,810 895 671

CT7 51 1,2x10° 5,1x10? 1.106 725

CTO*: Bét trwéc thi nghiém.

nam ré cong sinh Mycorhiza trong cai thién d6 phi nhiéu
dat, st dung k§ thuat phu gc bang phu phdm ndng nghiép
d3 phan nao cai thién d6 phi nhiéu cta dit trong cam dang
c6 xu thé thoai hoa va mét can bang dinh dudng (bang 8 va
9). Khi str dung ddng thdi bon phan da lwong NPK két hop
bd sung phan bon vi lugng, ché phém vi sinh vat cai tao
dat, ché phim nim ré& cong sinh Mycorhiza va bién phap
phii gbc bang phu pham néng nghiép (CT7) da cai thién
tinh chét ly, hoa hoc va sinh hoc dét tot nhéat so véi dat
true thi nghiém. Sau hai nim nghién ctru da cai thién tot
d6 phi nhiéu dét thong qua cac chi tiéu: tri s6 pH dat 5,28,
tang 9,56% so voi dét trudc thi nghiém; ham lugng OC dat
2,21%, tang 0,95% so véi dét trudc thi nghiém, céc chi tiéu
hoéa hoc dat khac tuy co cai thién song khong c6 nhiéu khac
biét so voi dat trude thi nghiém. Cac chi tiéu sinh hoc dat
trong cam da duoc cai thién dang ké, trong d6 tuyén tring
d3 giam kha manh, sinh khdi carbon vi sinh vat da ting gip
d6i so v6i trude thi nghiém; cac vi sinh vét gy hai trong dat
da co xu thé giam so voi trudc thi nghiém. Mat d6 bao tu
nam cong sinh ciing duoc cai thién ting gip doi & cac cong
thirc str dung ché pham Mycorhiza.

Nghién ciru da cho thdy, dé cai tao dét trong cam bi suy
thoai, can két hop nhiéu giai phap k¥ thuat bang cach thay
thé phan bon ngudi dan hay st dung bang cac phan bon moi
c6 kiém soat va ap dung k¥ thuat chim soc mot cach khoa
hoc méi, mang lai hiéu qua cao.

3.6. Nhdn xét tinh hinh sdu bénh hai cdy troAng

C6 xuat hién sau v& bua (thang 4-10), sau duc canh
(thang 5-6) nhung tan suat thip, da sir dung Saimida 100SL
va quét voi vao gdc ciy sau thu hoach dé phong trir, sir dung
bay dinh mau vang dé diét con tring moi gisi truyén bénh;
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thoi diém dat bay 1a khi truong thanh ray chong canh, rép
xudt hién va thuong tring véi thoi diém ra 16¢ cta ciy voi
mot 6 thi nghiém/biy va thay bay 7 ngay/lan, do vay khong
anh hudng dén sinh trudng, phat trién va nang suat cay cam.

4. Két luan

Dit trong cam & Quy Hop, Nghé An dé ¢ nhiéu biéu
hién bi suy thodi, giy anh huong dén hoat dong san xuat.
Do phi nhiéu dat dd c6 biéu hién suy giam tri sé pH, suy
giam ham lugng hiiu co, mét can dbi dinh dudng, dac biét
12 1an d@ tiéu rat cao. Céc vi sinh vat c6 loi trong dét co xu
thé giam, nam bénh va vi sinh vt gay bénh trong dat co xu
hudng tang.

Cén thyc hién cac giai phap dong bo, kip thoi trong ky
thudt canh tac, st dung phan bon va thudc trir sdu hoa hoc
mot cach hop 1y, ting cudng sir dung ché pham sinh hoc dé
cai thién tinh chat 1y hoa sinh hoc dat, nhim béo vé stic khoe
dét va duy tri da dang sinh hoc.

Sau 2 nim nghién ctru cac giai phap cai tao dat trong
cam bi suy thoai da cho cac Kkét qua tich cuc, voi viée két
hop déng bd gitta cai tao vat Iy d4t, hoa hoc dat va sinh hoc
dét bﬁng viéc lua chon loai phan boén phu hop, can béng
dinh dudng, str dung cac ché pham vi sinh vat cai tao dat va
phuong thirc canh tac hop 1y, vira cho ning sut cam ting
dang ké, vira cai thién duge dic tinh dat vé& do chua, ham
luong hitu co va dac biét da tang mat do vi sinh vat c6 loi,
nam ré cong sinh, qua dé giup phat trién cam mot cach bén
ving.

L6i cam on

Nghién ctu nay dugc BO Nong nghi¢p va Phat trién
Nong thon (nay 1a B6 Nong nghiép va Méi truong) cap kinh
phi théng qua dé tai “Nghién ctru mic d¢ suy giam va dé
xudt cac giai phap phuc hdi, nang cao d6 phi nhiéu dét trong
cam vung mién Bic Viét Nam”, thuc hién tir nam 2021 dén
nam 2024. Cac tac gid xin chan thanh cam on.
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