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TOM TAT

Dé san xuit nong nghiép tuan hoan, bén vitng thi mot trong nhitng gidi phap httu hiéu la tmg
dung ché pham vi sinh xt Iy phu phdm nong nghiép thanh phan hitu co. Thi nghiém mot nhan t6
duoc bo tri theo kiéu khoi ngau nhién day da véi 5 cong thie (CT) phan bén va 3 1an nhic lai
nham muc dich xac dinh lwong phan hiru co duoc xt Iy bang ché phdm vi sinh tir phu phdm néng
nghiép thay thé phan vo co d6i véi sinh trudng, sinh 1y, nang sudt va chat luong cay cai bap. Két
qua nghién cttu cho thdy, bon phan hitu co thay thé phan vo co da tang cac chi tiéu sinh truéng,
sinh 1y, cac yéu t6 cdu thanh ning suat, nang suat va chat luong cta cai bap. Thay thé 50% luong
phan vo co bing phan htru co cho céc chi tiéu sinh trudng, sinh 1y, cac yéu td cdu thanh ning suat
va nang sudt cao hon c6 y nghia so voi cac muc bon khac, cao hon so voi doi chiung (bon 100%
phan vo co). Nang suit thuc thu ctia mitc bon phan hitu co trén dat cao nhét c6 y nghia véi 33,5
tdn/ha, cao hon 45,65% so voi doi chimg. Vi thé, co thé thay thé 50% luong phan vo co bang phan
hiru co dé xay dung moé hinh san xuat cai bap vira ddm bao an toan, ting nang suat va chat luong

cho cai bap.
Tt khéa: Ché pham vi sinh, phan hitu co, cdi bap, quan Iy moi truong nong nghiép, nong nghiép
tudn hoan.
1. BAT VAN BE chua dat, sy lang dong nito va pha hiy nguén nuéc

[3]. Nhitng tac dong tiéu cuc ctia cac bién phap
canh tac nong nghiép cé thé bi ddo nguoc bing
cach st dung hiéu qua cac chat cai tao dat hiru co
(tan du cay trong, phan chuong, phan compost va
than sinh hoc), co thé st dung riéng ré hodc két
hop voi phan dam t6i vu dua trén bién phap quan
ly lwong dam ddi voi timg giai doan sinh truéng

Cai bap (Brassica oleracea) 1a mot trong nam
loai cay rau quan trong nhat thuoc ho thép tu, 1a
loai cay hai 14 mam c6 14 cudn chit tao thanh bap
[1]. Theo théng ké cia FAO STAT (2024), dién
tich trong cai bap cta thé gioi 1a 2.358.985 ha,
trong d6 dién tich trong cai bap ctia Viet Nam 1a

38.516 ha (chiém 1,63% dién tich cta thé gisi),
ning suat cai bap ctia Viet Nam 1a 30,25 tidn bing
96,7% nang suat cai bap cua thé gioi [2].

Phan vo co c6 thé cung cdp cac nguyén to
thiét yéu d6i voi sy phat trién ctia cay trong va
dong vai tro trong viéc duy tri an ninh luong thuc &
Viét Nam. Tuy nhién, bén qué nhiéu phan vo co c6
thé dan dén céac van dé vé moi truong nhu: Lam

khac nhau cda cay trong [4]. Phan hitu co cé thé
cung cip nhiéu loai dinh duong va ngudén ning
luong cho vi sinh vat dat, thac ddy qua trinh trao
déi chat va hoat dong cta vi sinh vat, tir d6 lam
ting toc do sinh trudng va hoat dong cta ching
[5]. Nh¢ nhimg dac tinh nay, phan bén hitu co cé
y nghia quan trong trong hé théng san xuit néng
nghiép.
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Nghién ctu nay nham muc dich xac dinh
lwong phan vo co duoc thay thé biang phan hitu co
tao ra tir ché phdm vi sinh téi vu nhat déi voi nang
suat va chat luong cay cai bap.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu

Giong cai bap F1 Grand KKcross (G1) Cong ty
TNHH Giong cay trong Takii Viet Nam.

Phéan bon hitu co dugce tao thanh tir sit dung
ché phdm vi sinh xt Iy phu ph4m nong nghiep (N
téng so6: 0,72%, P,O; téng s6: 0,3%, K,O téng so:
4,37%, @0 am: 42,19%, chat hitu co: 24,53%, pH: 7,5)
[6]; phan vi sinh S6ng Gianh HC-15; phan dam uré
Ha Bac (N 46,3%); phan supe lan (Lam Thao 17%
P,0;), phan kali clorua Ha Anh (60% K,O).

2.2. Phuong phap nghién ciru
2.2.1 BO'tri thi nghiém

Thi nghiém mot nhan t6 dugc bo tri theo kiéu
khoi ngau nhién day da (RCBD) véi 5 CT (1 CT
doi chimg va 4 CT thi nghiém boén phan hitu co dé
thay thé 25, 50, 75, 100% phan vé co) va 3 1an nhac
lai cho méi CT. Téng s6 CT thi nghiém 1a 15. Mbi
6 thir nghiém 1a 10 m? téng dien tich th nghiém
1a 150 m?

CT thi nghiém nhu sau:

CT1 (boi ching - d/c): St dung 100% phan
bon vo co (100 kg N + 120 kg P,O; + 120 kg K,0).

CT2: 75% phan vo co + 25% phan hitu co thay thé.
CT3: 50% phan vo co + 50% phan hitu co thay thé.
CT4: 25% phan vo co + 75% phan hitu co thay thé.
CT5: 100% phan hitu co thay thé.

Nén phan bén cho 1 ha 1a 6 t4n phan chudng va
1.000 kg phan hitu co vi sinh/ha. Luong phan bén
vo co thay thé phan hitu co duoc tinh toan dua trén
lwong dam téng s6 trong phan hitu co. Thi nghiém
dugc tién hanh trong vu dong xuin nam 2023 -
2024, trong cai bap vao ngay 14/11/2023 tai Khu thi
nghiém, Khoa Tai nguyén va Méi truong, Hoc vién
Nong nghiép Viét Nam cé toa do 21°00°01 N -
105°09°32 E. Cay con 25 ngay tudi duoc dem trong.
Ludng cai bap rong 1 m, cai bap trong voi khoang
cach hang cach hang 60 cm, ciy cach cay 40 cm.
Thi nghiém dugc cham séc theo quy trinh ky thuat

san xudt rau an toan ctia S& Nong nghiép va PINT
thanh pho Ha Nei (2010) [7].

2.2.2. Chi tiéu va phuong phap theo doi

Céc chi tiéu sinh trudng, sinh ly dugc do cho 5
cay/lan nhéac lai bao gom: Thoi gian sinh truéng
(TGST); s6 1a/cay; chi s6 SPAD (do bang may
SPAD-502 (Konica-Minolta 502, Nhat Ban); ham
luong nudc trong than 14.

Chi tiéu cac yéu t6 cau thanh ning suit va
ning suat, chat luong: Cac chi tiéu do 3 bap/lan
nhéc lai bao gom: Duong kinh bip (cm), chiéu cao
bap (cm), khéi luong trung binh bap tuoi (g), ning
suat ly thuyét (tdn/ha), nang suat thuc thu
(tdin/ha), do cimg (kgf) (do bang may Friut
Hardness Tester FHT-1122), d6 Brix (do bing
Milwaukee 882), khéi lwong bap kho (g/bap), cac
chi tiéu trong san phdm bap (méi lan nhic lai phan
tich 3 bap) bao gom: Ham luong NO, xac dinh
theo 10 TCN 457-2001 [8], ham luong vitamin C
TCVN 6427-2:1998 [9], chat xo xac dinh theo
TCVN 5714:2007 [10], duong téng s6 TCVN 4594-
1988 [11].

2.2.3. Phuong phdp xit Iy so liéu

S6 lieu duoc xtt ly thong ké bang phuong phap
phan tich phuong sai (ANOVA) st dung phan
mém thong ké sinh hoc Minitab 16. Tiéu chuin
Tukey duoc st dung dé so sanh su sai khac gitta
gia tri trung binh & do tin cay 95%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia lweong phan hitu co thay
thé phan vo co dén cac chi tiéu sinh trudng, sinh ly
clia cay cai bap

Béng 1. Anh hudng ctia luong phan hitu co thay
thé phan vo6 co dén thoi gian sinh trudéng ciia cay

cai bap
Cong ThO:I. g}an tir troilg deén.. .A,(ngz/iy)
thite Traila Cuon Keét thuc
bang bap thu hoach
CT1
35 45 76
®/c)
CT2 36 46 78
CT3 36 47 78
CT4 37 47 81
CT5 38 48 82

Ghi chii: NST: Ngdy sau trong.
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Thoi ky trdi 14 bang: Két qua theo doi thoi ky
trai 1a bang ctia mot so giong cai bap cho thdy, thoi
ky trai 1a bang ctia cac CT kéo dai tir 34 - 38 ngay,
cac CT bon phan hitu co thay thé phan vo co déu
c6 sO ngay trai 14 bang cao hon tir 1- 3 ngay so voi
CT1 b6n 100% phan vo co.

Thoi ky cuon bap: Thoi gian cuén bap cta cac
CT thi nghiém dao dong trong khoang 45 - 48

NST. CT c6 thoi gian cuon bap muon nhat 1a CT5.
Cac CT bon phan hitu co thay thé déu cé thoi gian
cuén bap tang tir 1 - 3 ngay so voi CT1 (B/c).

Téng thoi gian sinh trudng cta cac CT bién
dong tir 76 - 80 ngay, CT5 c6 thoi gian sinh truong
dai nhat, cao hon 6 ngay so véi CT1 (B/c) (Bang
1).

Béng 2. Anh hudng ciia luong phéan hiru co thay thé phan vo co dén chiéu cao cy cai bip

Ngay sau trong... (cm)
Cong thuc
17 NST 31 NST 38 NST 45 NST 52 NST
CT1 ®/¢) 3,6a 17,5a 23,5a 26,6a 26,8a
CT2 4,3a 17,5a 24.9a 28,3a 28,6a
CT3 4,1a 17,2a 24,6a 27,1a 27,3a
CT4 5,0a 17,7a 25,3a 28,3a 28,7a
CT5 4,6a 16,3a 24,1a 27,2a 28,0a

Ghi chii: Céc gid tri trung binh cung cot mang mii cung chir cdi Ia sai khidc khong co y nghia thong
ké ¢ do tin cay 95% va nguoc lai khi khac chir Ia khic nhau Ia sai khéc cé y nghia. NST: Ngdy sau trong.

Chiéu cao cay clia cay cai bdp ting dan qua
cac lan theo doi, chi theo doi dén 52 NST & tat ca
cac CT. Cac CT bon phan hiru co thay thé phan vo
co khong lam anh huéng dén chiéu cao cay cia
cay cii bdp & tit ca cac giai doan theo doi. O giai
doan 52 NST chiéu cao cay cta cay cai bap dao
dong tir 26,8 - 28,7 cm. CT4 cho chiéu cao cay cao
nhat, tiép dén 1a CT2 (Bang 2). Chiéu cao cay giita
cac CT bon phan vo6 co va CT boén phan hittu co
thay thé khong sai khac gitta cac CT nhung c6 xu
thé tang dan & cac CT bén phan hitu co thay thé.

O giai doan 17 NST, s6 14 & CT4 cao hon co y
nghia so v6i CT1. CT4 c6 s6 14/cay cao nhat, sai
khac khong cé v nghia so voi CT3, CT5 va thap
nhat 1a CT1 va CT2. O giai doan 31 NST, s6 la/cay
khong c6 su sai khac c6 y nghia thong ké & tat ca
cac CT.

Béng 3. Anh hudng ciia lugng phan hitu co thay
thé phan vo co dén s6 14 cay cai bap

Ngay sau trong... (1a/cay)
Cong thuc
17 NST 31 NST

CT1 ®/c) 3,2b 12,9a

CT2 3,2b 12,8a

CT3 3,3ab 13,1a

CT4 3,8a 12,2a

CT5 3,5ab 12,2a

Ghi chu: Céc gid tri trung binh cung cot mang
mia cung chir cdi 14 sai khiac khong co y nghia
thong ké & do tin cdy 95% va nguoc lai khi khac
chiv Ia khdc nhau vd sai khdac co y nghia. NST:
Ngdy sau trong.

Béng 4. Anh hudng ctia lvong phan hitu co thay thé phan vo co @én chi s6 SPAD

Chi s6 SPAD
Cong thic
31 NST 38 NST 45 NST 52 NST
CT1 ®/c¢) 37,1a 473a 52,6a 61,0a
CT2 35,9a 44,3b 50,4ab 59,4a
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CT3 36,1a 46,1ab 50,5ab 61,1a
CT4 33,3a 43,8b 53,7a 99,1a
CT5 34,0a 44,0b 47,5b 99,5a

Ghi chii: Céc gid tri trung binh cung cot mang mii cung chir cdi 14 sai khic khong co y nghia thong
ké & do tin cay 95% va nguoc lai khi khdc chir Ia khic nhau 14 sai khac cé y nghia. NST: Ngdy sau trong.

Chi s6 SPAD & tat ca cac CT tang dan qua cac
thoi ky theo doi. O giai doan dau 31 NST, chi s6
SPAD khéng c6 su sai khac c6 y nghia gitta cac CT
dao dong tir 33,3 - 37,1. Giai doan 38 NST, chi so
SPAD cao nhat & CT1, sai khac khong cé ¥ nghia
so v6i CT3 va dao dong tur 43,8 - 47,3. Giai doan 45
NST, chi s6 SPAD cao nhat c6 y nghia & CT4
nhung sai khac khong c6 y nghia so véi CT1, CT2,

CT3 va thap nhat & CT5 (47,5). Giai doan 52 NST,
chi s6 SPAD sai khac khong c6 y nghia gitta cac
CT, cao nhat 1a CT3 va dao dong tir 59,1 - 61,1. Chi
s6 SPAD cao & CT3 qua cac lan theo doi cé thé
phan 4nh tiém ning ning suit cao & CT nay.

3.2. Anh huéng ciia luong phan hitu co thay
thé phan vé co dén cac yéu t6 cdu thanh ning suit
va nang sudt ctia cay cai bap

Béng 5. Anh hudng cfia lugng phan hiru co thay thé phan vo co dén cac yéu t6 cdu thanh ning sust va

ning sudt cai bip
. ) Duong kinh Khoi lu’(:mg Khai luong trung Nang suA/at y Nang suat thuc
Congthic | =y emy | Tungbinh | bap kho (@) thuyet thu (tén/ha)
P bap tuoi (g) P £ (tan/ha)

CT1 ®/¢) 15,6a 701,1c 33,8b 28,7c 23,0c

CT2 16,2a 849,8b 52,4a 34,8b 27,9b

CT3 16,4a 1021,7a 57,6a 41,9a 33,5a

CT4 15,8a 885,6b 55,3a 36,3b 29,0b

CT5 16,0a 831,7b 55,6a 34,1b 27,3b

Ghi chii: Céc gid tri trung binh cung cot mang mii cung chir cdi 14 sai khic khong co y nghia thong
ké ¢ do tin cdy 95% va nguoc lai khi khic chir Ia khac nhau va sai khdc co y nghia.

Cac CT boén phan hitu co thay thé phan vo co
khong co6 su sai khac vé duong kinh bap, duong
kinh bap dao dong tir 15,6 - 16,4 cm, bén phan hitu
co thay thé phan vo co lam tang tir 0,2 - 0,8 cm
duong kinh bap so voi CT1 (B/c¢).

Bon phan hitu co thay thé phan vo co da lam
tang nang suat bap tuoi so voi CT1 B/c). CT3
cho khoi luong trung binh bép tuoi cao nhat c6 y
nghia so véi cac CT con lai. CT3 cho khéi luong
trung binh bap tuoi cao hon 45,73% so voi CT1
(D/c). Khoi luong bap tuoi ctia cac CT dao dong
ttr 701,1 - 1021,7 g/bap. Bén phan hitu co va vo co
1a cach hiéu qua dé dat duoc tiém ning ning sut

clia giong, dat duoc ning suit va chat luong cao
déng thoi cai thién duoc do phi cta dat [12].
Trong nghién cttu nay, da chi ra bon phén hitu co
thay thé 50% phan vo co la cach hiéu qua dé cho
khoi luong bap tuoi cao nhat cé y nghia so voi cac
CT con lai. Day 1a tién @é cho ning suat cao & CT
nay.

Khoi luong bap kho cta cac CT thay thé phan
vo co bang phan hitu co déu cao hon c6 y nghia &
mtc 95% so voi CT1 (B/c), trong d6 CT3 c6 khoi
long bap kho cao nhat. Cac CT bon thay thé phan
hitu co lam tang tir 55,02 - 70,41% so véi CT1 (B/c)
bén phan vo co. CT3 c6 khai luong bap kho cao
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nhat nhung sai khac khong cé y nghia so véi cac
CT bon phan hitu co thay thé con lai.

Nang sudt ly thuyét phan anh tiém ning nang
sudt ctia giong, khi thay thé phan hitu co vi sinh da
lam tang nang suat ly thuyét ctia cai bap. Nang
suat ly thuyét ting tir 18,81 - 45,99% so v6i CT1
(B/c). CT3 cho ning suit thuc thu cao nhat, sai
khac c6 y nghia so v6i cac CT con lai.

Nang sudt thuc thu cia cac CT thay thé
ciing cao hon cé y nghia so v6i CT1 (B/c), cao
hon tir 18,67 - 45,65% so voi CT1 (B/c). CT3 cho
nang suit thuc thu cao nhét cé y nghia & muc

95% dat 33,5 tidn/ha, tiép dén la CT4 (29,0
tan/ha). Két qua nghién cttu cho thdy, bén phan
hitu co thay thé 50% phan vo co 1a cach hiéu qua
dé cho nang suat cao nhat c6 y nghia so vdi cac
CT con lai. Sy khac nhau gita cac nghién ctu
trudc va nghién ctru nay c6 thé giai thich boi cac
nghién cttu duoc thuc hién & cac loai dat khac
nhau va thanh phan héa hoc ciing nhw hé vi sinh
vat dat khac nhau & cac khu vuc canh tac khac
nhau va Iy do cu thé can duoc nghién ctru thém.

3.3. Anh hudng ctia luong phan hitu co thay
thé phan vo co dén cac chi tiéu chat lrong bap cai

Béng 6. Anh hudng ciia luong phan hitu co thay thé phan vo co d@én cac chi tiéu chat lugng bap cai

Ham luong | Ham luon Ham | Dam luong
Cong | DPoctng | Do Brix NO ; & e tr(;ng luong VIMC Chat xo
p (0 3 ; (0
thie | ke B ek | bip @ | dumgop | TEI0E | ®
mau)

CT1 7,3a 2,5a 187,6a 95,2a 3,4a 36,4c 2,2d
®/0)

CT2 8,0a 1,8a 197,9a 93,8ab 3,6a 37,3b 2,3c
CT3 8,2a 2,4a 198,1a 94,4ab 3,7a 37,7a 2,4b
CT4 8,4a 1,9a 198,1a 93,8ab 3,6a 36,4¢ 2,4b
CT5 8,0a 1,9a 207,9a 93,3b 3,4a 35,5d 2,6a

Ghi chi: Céc gid tri trung binh cung cot mang mii cung chir cdi Ia sai khidc khong co y nghia thong
ké ¢ do tin cay 95% va nguoc lai khi khac chir Ia khac nhau 13 sai khac co y nghia; VIMC: Vitamin C.

Do cuing: Do cing 1a mot trong s6 chi tieu
quan trong dé danh gia chat luong cai bap. Dua
vao do cung ta c6 thé xac dinh duoc do chat ctia
bap, tir @6 xac dinh thoi gian thu hoach phu hop.
Ngoai ra, d0 cing c6é y nghia trong viéc van
chuyén va bao quan san phidm sau thu hoach.
Cac CT bon phan hitu co thay thé khong anh
huong dén do cing cta bap cai. Do cing dao
dong tr 7,3 - 8,4 kgf. Cac CT bon phan htu co
thay thé phan vo co thi do cing bap c6 xu huéng
cao hon so voi CT1 (B/c), tuy nhién sai khac
khong c6 y nghia.

Do Brix khong c6 su sai khac c6 y nghia & cac
CT, dao dong tir 1,8 - 2,5%. Do Brix cao nhat ¢ CT1,
tiép dén 1a CT3 va thap nhat & CT2.

Tat ca cac CT déu cho chi tieu ham luong
nitrat trong cai bap dudéi nguong cho phép theo
quy dinh cho rau an toan [13] (Bang 6). Ham
luong nitrat trong rau cai bap & cac CT bién dong
tir 187,6 - 207,9 mg/kg.

Cac CT phan bén khac nhau khong anh
huéng dén ham luong duong. Ham luong duong
trong cai bap & cac CT dao dong tir 3,4 - 3,7%. CT3
c6 ham luong duong cao nhit nhung sai khac
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khong c6 y nghia so v6i cac CT con lai. Khi bon
phan hitu co thay thé phan vo co da c6 anh huong
dén ham luwong vintamin C ctia cac CT. CT3 c6
ham luong vintamin C cao nhat, sai khac c6 y
nghia so voi cac CT con lai. CT5 ¢6 ham luong
vintamin C thap nhat sai khéac c6 y nghia so voi cac
CT con lai. Ham luong VIMC cta cai bap & mtc
cao dao dong tur 35,5 - 37,7 mg/100 g mau tuoi. Vi
thé, bon phan hiru co thay thé phan vo co c6 thé
giup nong dan tang thu nhap do giam luong phan
bon héa hoc, st dung duoc cac phu phidm nong
nghiép lam thanh phan bén hitu co va thuc ddy sy
phat trién ctia nong nghiép bén vimg.

Ham luong chat xo trong cai bap tang dan khi
thay thé phan vo co bang phan hitu co, tang tir 0,1 -
0,4% so véi CT1 (B/c). Ham luong chat xo cao
nhat & CT5 dat 2,6%.

4. KET LUAN

Bon phan hitu co thay thé phan vo co da lam
tang cac chi tiéu sinh trudng, sinh ly, ting cac yéu
t6 cidu thanh nang suit, nang sudt va chat luong
ctia cai bap. Thay thé 50% luong phan vo co bing
phan hitu co cho cic chi tiéu sinh trudng, sinh ly,
cac yéu t6 cau thanh nang suat va niang suit cao
hon so v6i cac muic phan bon con lai, cao hon so
voi doi chimg. Nang suat thuyc thu khi thay thé 50%
phan vo co bing phan hitu co dat cao nhat co y
nghia, dat 33,5 tan/ha, cao hon 45,65% so vé6i CT1
®/c) (bon 100% phan vo co), ham luong vintamin
C ciing cao nhat va sai khac c6 y nghia so véi cac
CT con lai. Co thé thay thé 50% phan vo co bang
phan hitu co dé xay dung mo hinh san xudt cai bap
vira ddm bdo an toan, ting nang suat va chat luong
cho cai bap.
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DETERMINATION OF ORGANIC FERTILIZER AMOUNT FROM AGRICULTURAL WASTE
AS A REPLACEMENT FOR CHEMICAL FERTILIZER IN CABBAGE UNDER
A CIRCULAR AGRICULTURE MODEL

Nguyen Xuan Hoa!, Phan Quoc Hung?!, Nguyen Thi Ngoc Dinh?, Cao Truong Son!,

Nguyen Tu Diep?, Nguyen Tho Hoang!, Ha Van Tu!, Tran Duy Tung®
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Abstract

To achieve circular and sustainable agricultural production, one effective solution is the
application of microbial product to process agricultural waste into organic fertilizers. A one-factor
experiment was arranged in a completely randomized block design with five fertilizer treatments
and three replications. The objective was to determine the amount of organic fertilizer processed
with microbial product from agricultural waste as a replacement for chemical fertilizers on the
growth, physiology, yield, quality of cabbage. The study indicated that replacing chemical
fertilizers with organic fertilizers improved growth parameters, physiological traits, yield
components, overall yield and cabbage quality. Among the treatments, treatment 3, which
replaced 50% of the chemical fertilizer with organic fertilizer, significantly enhanced growth,
physiological indices, yield components and actual yield compared to the other treatments and
the control. The actual yield of treatment 3 was the significantly highest with 33.5 tons ha', by
45.65% higher as compared with the control treatment (100% chemical fertilizer). Therefore,
treatment 3 could be recommended for developing a cabbage production model that ensures
safety while enhancing yield and quality.

Keywords: Cabbage, microbial product, organic fertilizer, replacement.
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