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PANH GIA HIEU QUA PHAN BON NPK HU'U CO VI SINH DANG HAT
NPK 13-13-74+5% OM+10° CFU/G (TN1) PEN NANG SUAT CAY CAM
VALENCIA LATE (V2) VA CAC CHI TIEU SUC KHOE PAT
TAIl TINH THANH HOA

Nguyén Hong Phong', Nguyén Viét Giang?, Lé Tri Luc?, Lé Thi Ut Phwong®
TOM TAT

Nghién cizu thuc hién nham ddnh gia hiéu qud cia phan bon NPK hizu corvi sinh (NPK
13-13-7+5% OM+10° CFU/g (TN1)) trén cay cam trong trén hai logi dat khac nhau va si
dung ¢ giai doan bén 16t, so sanh véi dang phan NPK 16-16-8 héa hoc sir dung phd bién tai
dia phwong. Két qua cho thdy viéc sir dung NPK hizu cor vi sinh gidp cay cam sinh frueng
khoe, tang kha nang hap thu dinh dwéng va nang cao mac dg chong chiu sau bénh. Mdc du
CT4 c6 ham [uwong NPK giam so vai D/C (twong 1wng 185,0 - 201,3 kg/ha Ni + 125,0 -
141,3 kg/ha P,0sp, + 155,0 - 160,6 kg/ha K,Onn), phan bon TN1 van cho hiéu qud vueot tréi
khi bon véi liong tuwong dwong, thé hién qua mirc tiang nang suat 10,2 - 10,5%, hiéu qua
kinh té toi wu nhat tai cong thizc CT4 dat 327,259 - 336,814 trigu dong/ha. Pong thoi, phan
bon hitu co vi sinh con gép phan nang cao hiéu qud si dung N, P, K; bé sung chdt hiu co
va hé vi sinh vdt ¢ ich, gilp cdi thién dg phi va chdt lwong ddt, giam nguy cor thodi hda dt
va 6 nhiém méi truong.

Tir khéa: Phan bon NPK hitu co vi sinh, qud cam, sinh treong, ndng sudt, tai
nguyén dat.

DOI: https://doi.org/10.70117/hdujs.81.11.2025.1101

1. PAT VAN BE

Thanh Hoa 1a tinh c6 dién tich dit nong nghiép 16n nhat Biac Trung Bo, trong d6
45.668 ha danh cho cdy 1au nam. Ciy cam voi 1.148 ha da tré thanh cay trong chu luc, gop
phan quan trong vao chuyén dich co cau néng nghiép va nang cao thu nhap cho nguoi dan [8].
Tuy nhién, san xuat cam hién van phu thuc nhiéu vao phan bon héa hoc va st dung chua
tuan tha nguyén tic “4 ding”, dan dén thoai hoa dat, mat can bang dinh dudng, 6 nhiém mai
truong va giam chat luong ndng san. Trudc yéu cau doi méi ky thuat canh tac, viéc nang
cao hiéu suat sir dung phan bon va bao vé tai nguyén dat tré thanh nhiém vu trong tam. Viéc
nghién ctru danh gia hiéu qua phan bon NPK hiru co vi sinh dang hat trén cay cam la noi
dung quan trong ciia nghién ciru va san xuat phan bon NPK hiru co vi sinh cho céc cdy trong
cha lyc. Giéng cam V2 (Valencia Late V2) duoc lua chon 1am déi twong cay trong phuc vu
khao nghiém phan bon tai Thanh Hoa do c6 kha nang thich nghi tot vai diéu kién sinh thai
dia phuong, sinh truong khoe, ning suat 6n dinh va chat luong qua cao. Pay 1a gidng cam
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chin muon, cé thai gian thu hoach kéo dai, hién dang duoc trong phd bién tai nhiéu ving
cam trong diém cua tinh nhu cac xa Tho Xuan, Ngoc Lic, Nhu Xuan, Nhu Thanh, Thach
Binh va Cam Thuy. Két qua nghién ciru da cung cép co so khoa hoc va thuc tign cho viéc
két hop phan bon héa hoc véi phan bon hitu co vi sinh nham cai tao chat luong dat, nang
cao ning suat cdy trong, ddng thoi tao ra san pham c6 chat lugng 6n dinh, gia thanh canh
tranh va phil hop véi san xuit quy mé 16n, qua dé gop phan thiic ddy phat trién nén ndng
nghiép xanh va bén viing tai tinh Thanh Hoa.

2. VAT LIEU, THOI GIAN, PIA BPIEM VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién cwu

DAt khao nghiém: DAt nau do trén d4 macma bazo va trung tinh (Fk) tai xa Ngoc Trao
va dét nau do trén da voi (Fv) tai x3 Van Du.

Gidng cam V2.

Phén bon: NPK 16-16-8, NPK 16-8-16, TN1 (NPK 13-13-7+5% OM+10° CFU/g).

2.2. Thoi gian va dia diém nghién cieu

Nghién ctru dugc thuc hién trién khai 2 nam, tir thang 12 nam 2023 dén thang 12 ndm
2024 tai hai dia diém: xa Ngoc Trao va Xxa Van Du, tinh Thanh Hoa.

2.3. Phwong phap nghién ciru
2.3.1. Phwong phdp ldy mdu va phén tich dat

Mau dat dugc 14y trude khi bd tri thi nghiém bén phan, sau khi thu hoach nam 2024 &
tang dat 0 - 20 cm. Méu dat duoc 13y theo 5 diém chia déu theo khoang cach cua dién tich
thi nghiém, mdi diém 1dy 0,5 kg va tron déu lai thanh miu dé phén tich cac chi tiéu (dya
theo TCVN 7538-2:2005 [1]).

2.3.1.1. Phdn tich tinh chat hod hoc dat

D6 pHker: dugc xac dinh bang phuong phap hoa hoc theo TCVN 5979:2019.

Ham lugng chét hiru co tong s6 OM (%): xac dinh theo theo TCVN 8941:2011.

Nito tong s6 Nis (%): xac dinh bang phuwong phap Kjeldahl cai bién theo TCVN
6498:1999 vé& Chat luong dat - Xac dinh nito tong - Phuong phap Kjeldahl cai bién.

Lan tong sd P,O0ss (%): x4c dinh bang phuong phap so mau theo TCVN 8940:2011.

Lan d& tiéu Py (mg/100g dat): xac dinh bang phuong phap Olsen theo TCVN
8661:2011.

Kali tong s6 Kis (%): xac dinh bang phuong phap quang ké ngon lira theo TCVN
8660:2011.

Kali dé tiéu K¢ (mg/100 g dat): xac dinh bang phwong phap quang phd phat xa theo
TCVN 8662:2011.

2.3.1.2. Phan tich ham lwong vi sinh vat

Vi sinh vat phan giai xenllulose dugc xac dinh theo TCVN 6168:2002.
Vi sinh vat Cé dinh dam duoc xac dinh theo TCVN 6166:2002.
Vi sinh vat phan giai 1an dugc xac dinh theo TCVN 6167:1996.
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2.3.2. Phuwong phap bé tri thi nghiém

Ap dung theo tidu chuan TCVN 12720:2019 [2], Thi nghiém dugc bd tri theo khdi
ngiu nhién day du (RCBD), 3 lan nhéc lai, gdm 4 cong thirc, dién tich 6 khao nghiém
200 m?/6 (twong g 10 cay/6). Cac cong thirc trong thi nghiém dugc ky hiéu nhu sau:

Phan bon nén: Sir dung 750 kg/ha phan bon NPK 16-8-16 (tuong tng 120 kg/ha
N + 60 kg/ha P,Osmy + 120 kg/ha Kzohh)

CT1 (P/C): 508 kg/ha phan bon NPK 16-16-8+ Nén (twong tng 201,3 kg/ha N +
141,3 kg/ha P,Oshy + 160,6 kg/ha Kzohh)

CT2: 625 kg/ha TN1 + Nén (tuwong Gmg 201,3 kg/ha Ny + 141,3 kg/ha P,Os, + 163,8
kg/ha Kzohh)

CT3: 565 kg/ha TN1 + Nén (tuwong Gng 193,5 kg/ha Ny + 133,5 kg/ha P2Os, + 159,5
kg/ha Kzohh)

CT4: 500 kg/cay TN1 +Nén (twong trng 185,0 kg/ha N + 125,0 kg/ha P,Osh, + 155,0
kg/ha Kzohh)

2.3.3. M§t 56 bién phap ky thudt

Thoi gian bon va phwong phap bon phan

Bon 16t (bén phuc hdi cdy sau thu hoach): Bon 60% luong phan theo cong thic thi nghiém.

Bon thiic sau dau qua (Théng 3): Bon 40% lugng phén bon con lai theo cong thic
thi nghiém.

Phirong phdp bon phdn bén nén

Thiic nudi qua, nudi 16¢c: 3 1an vao thang 6 - 8 - 9 st dung 30 - 35 - 35% phan bon
NPK 16-8-16.

Bon theo tan cdy: Rach ranh xung quanh tan, siu 7 - 10 cm, ric phan vao ranh,
lap dat, tudi nudc giit Am.

Céc yéu tb k¥ thuat phi thi nghiém (Iam dt, giong, mat do, tudi nudc, bao vé thyuc vat
va cac k¥ thuat canh tac khac) dugc ap dung theo quy trinh phd bién tai dia phuong noi khao
nghiém va dong nhit cho cac cong thirc thi nghiém khao nghiém.

2.3.4. Chi tiéu theo d6i va phuwong phap theo ddi cac chi tiéu

Phuong phap danh gi4 céc chi tiéu vé sau bénh trén ciy cam: (sdu duc than, nhén do,
sau v& bua, bénh loét...) dugc didu tra va danh gia theo Quy chudn k¥ thut Qudc gia QCVN
01-38:2010/BNNPTNT - Phuong phap diéu tra phat hién dich hai cdy trong [7].

Céc yéu t cau thanh nang suat (khéi luong qua (gram), sd qua/cay); Nang suat 1y thuyét;
Ning suét thyc thu; Boi thu ning sudt 4p dung theo TCVN 13381-3:2023 gidng cdy nong
nghiép - khao nghiém gia trj canh tac va gia tri str dung. Phan 3: gidng cam. Quy pham khao
nghiém gi4 tri canh tac va gia tri str dung gidng cam [3]. Phuwong phap tinh hiéu qua kinh
té ap dung theo TCVN 12720:2019 - Khao nghiém phéan bon cho cay trong lau nam.

2.3.5 X ly 56 liéu

S liéu dugc phan tich theo phan mém Excel va thong ké Statistix [6].
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hwéng cia phan bon NPK hiru co vi sinh TN1 dén dd phi nhiéu caa dat
trong qua trinh thuc hién khao nghiém

Bing 1. Anh hwéng ciaa phan bon NPK hiru co' vi sinh TN1 dén dd phi nhiéu
ciia dat khao nghiém dién hep niam 2024

Hiru co Téng Sé (%) Dé tiéu )
Cong thac pPHkci | OM (mg/100g dat)
(%) N | P,Os | KO | P,Os | K0
Xa Ngoc Trao
Dit trudc khi khao nghiém 512 1,69 0,10 0,07 1,03 | 10,36 | 10,53
Dt CT1 5,10 1,52 0,10 0,06 1,05 | 10,55 | 10,80
sau khi CT2 5,21 2,06 0,12 0,08 1,10 | 11,26 | 11,56
khao CT3 5,23 2,05 0,11 0,08 1,09 | 11,20 | 11,53
nghiém CT4 5,10 2,02 0,11 0,07 1,07 | 11,18 | 11,51
Xa Van Du
Dit trudc khi khao nghiém 4,82 1,84 0,09 0,05 | 089 | 11,8 | 11,30
Dit CT1 4,75 1,72 0,95 0,04 0,91 | 11,75 11,06
sau khi CT2 5,12 2,08 0,12 0,06 1,09 | 12,21 | 12,51
khao CT3 5,10 2,05 0,11 0,06 1,10 | 12,05 | 12,35
nghiém CT4 5,09 2,00 0,10 0,05 1,08 | 11,95 | 12,15

Bang 2. Anh huéng ciia phan bén NPK hiru co vi sinh TN1 dén mat dé
vi sinh vat hitu ich caa dat khao nghiém

Vi sinh vat hiru ich
Cong thac Vsv ¢ dinh dam | Vsv p/g xenlulo Vsv p/g lan
(CFU/g) (CFU/g) (CFU/g)
Xa Ngoc Trao
Pat trudc khi khao nghiém 3,10x 10° 2,82x 10* 2,05x 10*
CT1 2,73 x10° 9,75 x10° 7,18 x10°
Pat Sau khi CT2 7,22 x10° 5,90 x10* 4,27 x10°
khao nghiém CT3 7,10 x10° 5,73 x10* 4,22 x10*
CT4 7,06 x10° 5,32 x10* 4,16 x10*
Xa Van Du
Pat trudc khi khao nghiém 2,47x 10° 8,87x 10° 6,91x 10
CT1 2,15 x10° 7,15x10° 5,27 x10*
Pat Sau khi CT2 5,61 x10° 9,70 x10° 8,64 x10°
khao nghiém CT3 5,54 x10° 9,68 x10° 8,52 x10*
CT4 5,50x10° 9,50 x10° 8,51 x10*

Nhan xét: Két qua phéan tich dat trude va sau khi khao nghiém trén nén dat tai dia diém
khao nghiém xa Ngoc Trao, X4 Van Du tai bang 1 va bang 2 cho thay:

Nén dét truée khao nghiém tai ca hai dia diém c6 pH chua (pHkcs 4,82 - 5,12), ham
lugng hiru co trung binh (OM 1,69 - 1,84%) va cac chi tiéu Nts, P.Osts, K-Ots ¢ murc trung
binh; 1an dé ti€u giau va kali dé ti€u trung binh. Sau thi nghiém, céc chi tiéu nong hoda nhin
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chung bién dong khong 16n do dinh dudng da duoc cdy hap thu, song ham luong hitu co
tang nhe (OM 2,00 - 2,08%), pht hop v6i xu hudng cai thién SOC khi bd sung phan hitu co.
Dac bi¢t, mat do vi sinh vat hitu ich tdng rd & cac cong thirc bon TN1, su gia tang nay cho
thdy phan NPK hiru co vi sinh thuc ddy hoat tinh sinh hoc, ting cudng qua trinh khoang héa
chat hitu co va cai thién do toi xOp, d phi cua dat (Li va cong sw 2024) [11]. Két qua phu hop

voi cac nghién ciru trude d6 nhu Wan va cong sy (2021) [12] va Nguyén Vin Bo (2013) [5].
Caéc nghlen ctru dong thuan rang bon phan két hop vo co - hitu co - vi sinh ¢ thé nang
hiéu suét st dung dam 1én 30 - 40%, l&n 20 - 25% va thay thé 30 - 40% Kali.

3.2. Anh hwéng ciia phan bon NPK hiru co vi sinh TN1 dén cé&c yéu té cau thanh
ning suat va ning suat cdy cam dién hep nam 2024

Két qua bang 3 cho thiy, ciy cam sinh truéng phat trién tdt, ting ty 1é qua, ting trong
lwong qua. Ning sut cam cong thire CT2, CT3, CT4 sir dung TN1 (twong tmg 625 kg/ha,
565 kg/ha va 500 kg/ha) khéc biét co y nghia théng ké (o= 0,05) so voi cong thic dbi chimg
CT1 sir dung phan NPK 16-16-8 (508 kg/ha). Phan bén nén: Sir dung 750 kg/ha phan bén
NPK 16-8-16 (tuong trng 120 kg/ha Ny - 60 kg/ha P,Os - 120kg/ha K;0), trong d6:
Cong thirc CT2 nang suat thuc thu dat 30,05 - 30,81 tAn/ha, boi thu nang suét 12,7 - 13,4%
so voi cong thire dbi chimg CT1 ning suat dat 26,67 - 27,18kg/ha. Cong thirc CT3 nang suat
dat 29,82 - 30,38 kg/ha, bdi thu nang suat ting 11,8% so voi cong thirc ddi chimg CT1. Cong
thirc CT4 nang suat dat 29,40 - 30,03 kg/ha, bdi thu nang suét ting 10,2-10,5 % so Voi cong
thirc d6i ching CT1. Trong nghién ctru ctia Dinh Hong Duyén va cong sy (2022) ] cling
cho thiy viéc két hop vo co - hitu co - vi sinh lam ting yéu t6 cAu thanh ning suat va ning
suét cay budi Stru (24,7% - 40%).

Bang 3. Anh hwéng ciia phan bén NPK hiru co vi sinh TN1 dén cac yéu to cdu thanh
niing suit va ning suat cdy cam dién hep nim 2024)

Cong S6 qua Khéi lwgng | Nang sudtly |Nang suit thuc | Boi thu nang
thirc trén cdy (qua) | qua (gram) |thuyét (tdn/ha) | thu (tin/ha) suat (%)
Xa Ngoc Trao
CT1 (b/C) 266,3 231,8 30,86b 26,67b
CT2 287,2 2424 34,79 30,05a 12,7
CT3 286,3 241,1 34,51a 29,82a 11,8
CT4 285,3 238,5 33,99a 29,40a 10,2
CV (%) 4,22 4,28
LSDy g5 2,828.99 2,477.26
Xa Van Du
CTL(D/C) 265,3 235,4 31,24b 27,18b
CT2 299,3 236,5 35,36a 30,81a 13,4
CT3 294,1 237,1 34,87a 30,38a 11,8
CT4 293,8 234,7 34,45a 30,03a 10,5
CV (%) 4,18 422
LSDg 05 2,838 2,496

Ghi chi: Céc cong thic giong nhau trong cliing mét céz duoc biéu thi ciing mét chir ci, cac
chir cai khac nhau trong cling mét cét biéu th; su sai khac ¢ mirc ¥ nghia 0,05
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3.3. Anh hwéng ciia phan bén TN1 dén tinh hinh nhiém sau bénh hai trén cay
cam dién hep nam 2024

Bang 4. Tinh hinh nhiém sau bénh hai ciia phan bon TN1 trén cy cam dién hep, nim 2024

Cong thitc Nhéy do |Sau \{é bua| Sau dl_}C Loét hai la| Loét hqai Greefling
(diém) (diém) |than (diém)| (diém) |qua (diém) (diem)

Xa Ngoc Trao

CT1 (b/C) 0-1 1-3 0-1 1-2 0-1 0
CT2 0-1 0-1 0 0-1 0-1 0
CT3 0-1 0-1 0-1 0-2 0-1 0
CT4 0-1 0-1 0 1-3 0-2 0

Xa Véan Du

CT1 (b/C) 0-1 1-2 0-1 1-2 0-1 0
CT2 0-1 1-2 0-1 1-2 0-1 0
CT3 0-1 0-1 0-1 0-1 0-1 0
CT4 0-1 0-1 0-1 0-1 0-2 0

Ghi cha: 0: Khdng nhiém bénh, 1: nhiém bénh rdt nhe, 2: nhiém bénh trung binh,
3: nhiém bénh nang, 4: nhiém bénh rdt nang

Nhin chung tinh hinh sau bénh hai nam 2024 trén cay cam cta hai phan bon khao nghiém
TN1 déu nhim nhe céc loai sau bénh phd bién nhu: nhén do (diém 0 - 1) , sau vé& bua (diém
0 - 2), sdu dyc than (diém 0 - 1) va loét hai I4 (diém 0 - 3), loét hai qua (diém 0 - 2) va greening.
Tuy nhién, mirc d6 nhidm cuia phan bon khao nghiém khong anh hudng dén ning sut cua
cdy cam. Nhu vay, phan bon TN1 khong chi cung cip dinh dudng cho dat va cdy trong ma
con gitp cdy cam ting sirc dé khang, giam bdt duoc sau bénh hai xam nhap. Nam 2021, khi
nghién ctru vé anh huong cta viée thay thé phan vo co bang phan hitu co vi sinh dén ning sut,
chat lwong cay cam Sanh, Vii Thanh Hai va Pham Vin Cuong [9] cling di chi ra viéc két hop
phan v6 co va hitu co vi sinh lam mirc d6 nhiém sau bénh hai trén cay cam giam hon 50%,
bénh tir cip 3 giam con cap 1.
3.4. Anh hwéng cia phan bon TN1 dén higu qua kinh té
Bang 5. Anh hwéng ciia phan bon TN1 dén hiéu qua kinh té cay cam
Pon vi tinh: triéu dong/ha

Dia diém: x8 Ngoc Trgo
Noi dung CT1 (P/C) CT2 CT3 CT4
Phan chi | Tang chi 114,767 115,296 114,514 113,667
Phin thy |Nang s1_1:2it 27,18 30,81 30,38 30,03
Thanh tién 407,730 462,180 455,730 450,480
Loi nhuan 292,963 346,884 341,216 336,814
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Pia diém: xa Van Du
Noi dung CT1 (P/C) CT2 CT3 CT4
Phan chi | Tong chi 114,767 115,296 114,514 113,667
Phin thy | Nang sggit 26,67 30,05 29,82 29,40
Thanh tién 399,975 450,720 447,300 440,925
Loi nhuan 285,208 335,424 332,786 327,259

Ghi chua: Phan bon khao nghiém: CT1 (B/C):18.867.000d/ha; CT2: 19.395.625d/ha;
CT3: 18.613.645d/ha; CT4: 17.766.500d/ha; Chi phi khac: 95.900.000d/ha bao gém: thuée BVTV,
ché phdm sinh hoc hé tre, phan hitu co, céng lao déng (1am bon, cat tia, cdt ¢, bon phan,
phun thudc, thu hogach), gia cam tai thoi diém hién tai 15.000d/kg
Bang 5 cho thiy céc cong thirc phan bon c6 mirc dau tu kha twong dong, dao dong tir
113,667 - 115,296 triéu ddng/ha, trong d6 CT4 c6 tong chi thap nhat (113,667 triéu dong/ha),
cho thdy mtrc dau tu hop 1y hon so véi cac cong thirc con lai. Nang sudt cao nhat ghi nhan
& CT2 (30,81 tan/ha) va CT3 (30,38 tin/ha), trong khi CT4 dat 30,03 tdn/ha véi hiéu qua
kinh té ndi bat: doanh thu 450,480 triéu dong/ha; lgi nhuan 336,814 triéu dong/ha. Két qua
tuong tu duoc ghi nhan trong nghién ctru cia Wan va cong sy (2021) [12] vé kha nang t6i
wu héa lugng phan bon ma khong 1am suy giam sinh trudng cay trong, ciing nhu két qua cia
Almadiy va cong su (2023) [10] vé hiéu qua vuot trdi ctia phan bon trong nang cao ning
suit va sizc khoe cdy trong. Nhu vay, viée st dung TN1 khéng chi téi vu hoa luong phan
bon va nang cao hiéu qua st dung dinh dudng, ma con gép phan thuc ddy san xuit néng
nghiép bén vimng, than thién voi moi trudng.
4. KET LUAN
Két qua khao nghiém cho thay viéc sir dung phan bon NPK hitu co vi sinh TN1 (13-13-7
+5% OM + 10° CFU/g) gilip ciy cam sinh truong khoe, ting kha nang hap thu dinh dudng
va nang cao mirc chdng chiu sau bénh. Mic du cung cap ham lrong NPK thap hon dbi ching,
TN vén cho ning suit vuot trdi, v6i nidng sut trung binh nam 2024 dat 29,40 - 30,05 tan/ha
tai Ngoc Trao va 30,03 - 30,81 tan/ha tai Van Du. Dic biét, cong thirc CT4 - khi bon véi lugng
thip hon d6i chimg van duy tri mirc ting ning suit 6n dinh 10,2 - 10,5%. Ngoai tac dong dén
nang sut, TN con cai thién dang ké cac yéu td do phi dat, bao gdbm ting ham luong hitu co
va gia ting mat do vi sinh vat c¢6 ich, dong thoi gop phan giam ap Iyc sau bénh va han ché cac
nguy co thoai hoa dat do sir dung phan vo co don thuan.

TAI LIEU THAM KHAO
[1] B Khoa hoc va Cong nghé (2005), TCVN 7538-2:2005 Vé chdt lirgng dat - Ldy mau
(Phan 2: Huéng ddn ky thugt ldy mau).
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ASSESSMENT OF THE IMPACT OF GRANULAR

ORGANIC- MICROBIAL NPK FERTILIZER (NPK 13 -13 -7+ 5% OM
+10° CFU/G, TN1) ON THE YIELD PERFORMANCE OF VALENCIA

LATE ORANGE (V2) AND KEY SOIL HEALTH INDICATORS

IN THANH HOA PROVINCE

Nguyen Hong Phong, Nguyen Viet Giang, Le Tri Luc, Le Thi Ut Phuong

ABSTRACT

This study evaluated the effectiveness of a bio-organic NPK fertilizer (TN1:13-13-7 +

5% OM + 710° CFU/q) applied as a basal fertilizer on orange trees grown on two different
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soil types, in comparison with the commonly used chemical NPK fertilizer (16-16-8). The
results showed that TN1 enhanced plant vigor, improved nutrient uptake, and increased
resistance to major pests and diseases. Although the optimal treatment (CT4) supplied lower
amounts of NPK than the chemical control (185.0 - 201.5 kg/ha N; 125.0 - 141.5 kg/ha P-Os;
155.0 - 160.5 kg/ha K-0), TN1 still produced superior performance when applied at
equivalent fertilization levels. Yield increased by 10.2 - 10.5%, and CT4 achieved the highest
economic return, ranging from 327.259 to 336.814 million VND per hectare.

Furthermore, TN1 improved the efficiency of N, P, and K utilization; enriched soil
organic matter; and increased populations of beneficial microorganisms, thereby enhancing
soil fertility and reducing risks of soil degradation and environmental pollution.

Keywords: Bio-organic NPK fertilizer, orange (Citrus spp.), growth, yield, soil
resources.
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