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T6MTAT 

Thi nghiem tî n hanh nham danh gia anh huong ciia viec su dung phan huu co vi sinh thay the mOI ph4n 
phan vo co (25%, 50% va 75%) so voi doi chiing (100% phan v6 c<j) den smh tnrong, nang suat va chat lirgng 
cay cai bdp va cii cai trong vu dong tai 4 tinh/thanh mien Bac: Hoa Binh, Ha Nani, Hung Yen va Ha Npi. Ka 
qua thi nghiem cho thay sir dung phan hmi ca vi smh thay thf- 25-50% phan v6 co khong lam thay doi chi s6 
di§p luc (SPAD) a giai doan dau cua qua trinh sinh tnrong nhimg lam tang luong ch t̂ kho tich luy o giai 
doan sau hinh thanh bap o cai bSp va sau hinh thanh cii cr cii cai. Sii dung phan huu co vi smh thay th^ 25-
75% phan v6 ca lam tang nSng suat cai bip tai Hoa Bmh va Ha Nam. trong khi muc thay th^ 50-75% lam tang 
nang suat logi rau nay tai Ha Npi vh Hung Y^n. Cac cong thirc sii dung phan huu co vi sinh thay th^ 25-50% 
phan vo cii' lam tang nang suat cu cai tgi Hoa Binh va Ha Noi, trong khi muc thay thti 50-75% lam tang nang 
suat cii cai a niiic y nghia tai Hung Y n̂ va Ha Nam Sii dyng phan hihi ca vi sinh thay th^ 25-75% phan vo co 
c6 tac dyng Um tang mot so chi tieu Ii#n quan d^n chat lir(,jng ca cai bap va cii cai nhir tang ham luyng 
du6ng tong so, hydratcacbon, vitamin C va ham lin;ng protein, dong thin lam giam ham lugmg nitrat trong 
bp phan thu hoach ciia ca cai bap va cii cai. 
TLT kh6a: Cat bdp, cu car. chat IiiQng, nSng suat, phan hOu ca w sinh, phan i -o ca 

1 . DAT VAN BE 

Viec lam dung phan vo ca bon cho rau ngay 
cang pho bien ddn den tinh trang thoai hoa dat nhu 
suy giam h^ vi sinh vat va rira troi dinh duong, gay 6 
nhi^m moi truang, dac bi^t la du thira dam, lan trong 
dat va nuoe thai (Geisseler va Scow, 2014; Vu Duy An 
va cs, 2014). Ngoai ra, vi^c sit dung lugng lon phan 
vo ca con lam tang ham lugng nitrat ton du trong rau 
gay nguy hai den sue khoe con nguai (Nguyen Muih 
Tri va cs, 2013; Dang Tran Trung va cs, 2018). Ngay 
nay, su dung phan hiiu ca, dac biet la phan huu cavi 
sinh ngay cang pho bien trong san xuat rau nha lam 
tang ham luong chait huu ca va tang lugng vi sinh vat 
htm ich trong dat (Chang etal., 2007). Nhi^u nghien 
ciiu da chung to su dung phan huu ca vi sinh ket hop 
voi phan vo ca (phan khoang) cho nang suat va chat 
lugng cao han so vai tren nen phan khoang a nhieu 
toai cay trong khac nhau (Ngo Xuan Hi^n va Tran 
Thl Thu Trang, 2010; Tran Thi Anh Tuyet va cs, 
2016). Ket hgp phan hun ca vai miic bon 30 tan phan 

gia c4m va 1 tan phan v6 ca N, P, K/ha cho nang su^t 
cao hem so voi chi bon phan vo ca va tdi uu d6i vai 
cac cay rau an la (Lim va Vimala, 2012). Keft qua 
nghien cuu ctia Herencia va Maqueda (2016) cho 
thay qua nhi^u nam bon phoi hpp li^n tuc giira phan 
vo ca va phan hiru ca khong co su khac bi^t rb r^t ve 
nang suat cua cac loai rau an la (rau di^p, rau 
spinach va siip la), ca chua va khoai tay. 

Thuc te b mien Bac Viet Nam hi^n nay san xuat 
cai bap va cu cai trong vu dong thudng xuy^n phai 
luan canh nhi^u vu rau khac trong nam, de tang hi^u 
qua sii dung phan huu ca vi sinh phoi hop voi phan 
vo ca thi cdn thiet danh gia ty le thay the cua phan 
him ca vi sinh cho phan v6 ca d^n nang suat va chat 
lugng rau. 

2 . VAT UEU VA PHUDNG PHAP NGMBII CUU 

' Khoa Nong hpc, Hpc vien Nong nghiep Viet Nam. 
"Tmng liim Niihicn cihi Cay uong Viei Nam - Nha! E 
Hpc vî n Nong nghiep Viet Nam 
Email: pxcuongCnH'nua.edu.vn 

Hai thi nghiem cho cay cai bap va cu cai ciing 
dugc bo tri tai bon tinh/thanh: Ha Nam, Hoa Binh, 
Htmg Yen va Ha Ngi trong vu dong nam 2018. Doi 
voi cai bap. thi nghiem ti^n hanh tr^n gi6ng cai bdp 
Fl Sakata tai Hoa Binh, Ha Not vd Ha Nam, giong 
Grand KKT689 tai Hung Yen. Ddi vat cay cii cai, thi 
nghiem vdi gidng cu cdi VA.13 tai Hoa Binh, giong 
cu cdi trdng Han Qudc tai Ha Noi, gidng PN-700 Fl 
tai Ha Nam vd cu cai trdng sd 15 tai Hung Yfen. Moi 
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thi nghiem gom bon cong thuc sii dung phan bon 
htm CO vi smh (Song Gianh va Que Lam) thay the 
25%. 50% va 75% phan vo co so VCTI cong thuc doi 
chimg SLT dung 1(KW6 vo CCT. Luong phan bon v6 ca sii 
dung cho cay bap cai va cu cai theo miic bon thong 
dung tai dia phuang vai phan h6n hop N:P:K. ure. 
supe lan va kali clorua. Doi vai cai bap vol tcing miic 
bon nguyen chat quy doi cho 1 ha: 185 kg \ + 120 kg 
P.O., + 150 kg K.O tai Hoa Binh va Hung Yen; 220 kg 
N + 135 kg P,0, + 180 kg K,0 tai Ha Noi va 195 kg N 
+ 120 kg P2O5 + 150 kg K,0 tai Ha Nam Luong phan 
bon nguyen chat/ha cho cay cii cai la. 110 kg N + 90 
kg PjOr, + 90 kg K,0 tai Hoa Binh va Hung Yen. 125 
kg N + 105 kg P2O5 + 95 kg K^O tai Ha .\'6i va 120 kg 
N + 100 kg PiOs + 90 kg K,0 tai Ha Nam. Cac cong 
thiic thi nghiem sir dung luang phan hiiu co vi sinh 
(HCVS) thay the luong N, P, K vo ca theo ty le 25%, 
50% va 75% sao cho tong luong N, P. K nguyen chat 
cac cong thirc d^u bang nhau theo timg dia diem. 
Phan hiiu ca vi sinh thay the dupc sii dung co thanh 
phan nhu sau: Huu ca = 22%. N -3%. P..0, -1%, K.O -
1%, do am -30%. VSV cd dinh dam: I'lO" CFU/g. VSV 
phan giai lan: 1*10'' CFU/g, VSV phan giai xenlulozo: 
1*10'' CFU/g. Cac thi nghiCm duac bd dn theo khdi 
ngau nhi^n day du (CRBD). moi cdng thiic dupc 
nhac lai 3 lan, mdi lan nhac lai la mdt d ihi nghidm 
vdi dien tich 50 m'. Phuang phap trdng cai bap va cu 
cai dupc ap dung nhu thdng thuang lai dia phuong 
vol khoang each U-dng cai bap la 30 cm x 70 cm vdi 
mat dp trdng 3 cay/m^ Klioang each trdng cu cai la 
10-15 cm X 20 cm vdi mat do trdng cu cai la 50 
cay/m^ tai Hda Binh va 12 cay/m- tai Ha Ndi. Hung 
Yen va Ha Nam. 

Tidn hanh bdn Idt phan lan va phan huu ca vi 
sinh trudc khi bat dau trdng. Cac dot bon thuc thuc 
hien theo phuong thiic canh tac ciia tai dia phuong 
va ly le luong ling vdi luong phan vd ca cdn Iai d mdi 
cdng thuc. 

Tai 3 giai doan sinh trudng cua cay cai bap gdm: 
giai doan trai ta bang, bat dau cudn bap va thu hoach 
va 3 giai doan sinh tnrdng ciia cay cu cai gdm giai 
doan: cay con, bat dau hinh thanh cu va Ulu hoach, 
tidn hanh lay man 5 cay/mdi lan nhac lai theo quy tac 
duong cheo de theo doi chi sd diep luc va chat khd 
tich luy. Chi sd diep luc do bang may SPAD 502 
Khdi lupng chat khd tich luy dupc say d 70'C u-ong 
48 hdng den khi khdi luong khd khdng ddi. Nang 
suat ca the (khdi luong hroi) duoc tinh bang khdi 

lupng UTing binh ciia 5 cay sau khi da lo.u bd cac 
phan khong an dupc a giai do?n thu h.>;u h Hidi kv 
thu hoach mdi 6 thi nghiem lay m5u 5 cav trdn Ah 
de phan tich cac chi Ueu chat lupng ran. gdm: ham 
luong vitamin C dupc phan hch bang phuong pWP 
chuan dd idt: ham lupng carolenoil long so va lw>" 
lupng nitrat dupc phan tich bang phuon.ir l>hap Q"™* 
phd: ham lupng lipit phan hch bang phuong ph* 
Soxhlet: ham lupng prptein phan tich bang phmmg 
phap Kjeidahl: ham luong dudng tdng so phan Uch 
bang phuong phap Anthrone: ham •"""S 
cacbonhydrat phSn tich bang phuang PhaP 
Gravimetnc. Sd lidu thu thap duac xir ly bang 
phuong phap phan tich phuong sai (ANO\.'\) ^^S 
phan mdm IRRISl-ART 5.0. 

3. KET Qui NGHEN CUU V« IHiio LUM 

3.1. Anh hudng cia phan hOu co vi sinh ddn chi 
sd di«p luc (SPAD) cua cay cii bap va cay cu cai 

Sii dung phan HCVS thay the tir 25%-50% phan vd 
ca khdng anh hudng den chi sd diep luc (SPAD) cua 
cay cai bap. trong khi muc thay thd 75% phan vd ca 
lam giam chi tieu nay d giai doan trai la bang va giai 
doan cudn bap (Bang 1). Dac biet tai Hda Binh, chi 
sd SPAD cua cay cai bap d giai doancudnbapdcdng 
thiic thay the 2.5% phan vd ca la 48.8 va ttiay the 50% 
phan vd CO la 48,7. cao ban d miic y nghia so vdi 
cdng thiic ddi chiing su dung 100% phan vd co (45,2). 
O giai doan thu hoach, tat ca cac cdng thiic su dung 
phan HCVS thay the tir 50-75% phan vd ca deu lam 
giam chl s6 SPAD cua cay cai bap d miic y nghia tai 
tat ca cac dî m thi nghidm. 0 giai doan nay, chi sd 
SPAD giam raanh nhat tai Hda Binh (chi sd SPAD 
giam til 47,1 d cdng thirc ddi chung cdn 41,1 d cdng 
thiic thay the 75%) (Bang 1). 

Tuong lu nhu cay cai bap, cac cdng thiic thay the 
25%r50% phan vd cp hiu nhu khdng anh hudng tdi chi 
so SPAD cua cay cu cai d giai doan cay con d tat ca 
cac diem lhi nghiem, trong khi thay thd 7.̂ % phan vd 
CO lam giam chi tieu nay. O giai doan hinh thanh cu, 
su dung phan HCVS thay the 50-75% ph,.„ -..,; ^ lam 
tang d miic y nghia chi sd SPAD cua cu ,, .„, HaNdi 
va Ha Nam. Ogiai doan fhu hoach, ch, „ s n , , ^^ 
cay cu cai d cac cdng thiic thay the 50 -7:-,-> , ,,, ^̂ . 
CO giam d mire y nghia so vdi doi hni,^ ; , ^^ 
SPAD cd tuong quan thuan giua viec lang \it^^ ^,^^^^ 
bdn va ham luong dam trong la (XIOOK « a/, 2015) 
do vay CO the Ihay viec ndu thay the muc cao (50% ' 
75%) phan vo cr lhi chi sd SPAD cua ca cai bap va cj 
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cai t^ giai doan ddu cua qua trinh sinh trucmg co xu thu hoach chi tieu ndy lai tSng len, co th^ Idm tang 
huong gidm, nhung a giai doan sinh truang manh vd quang hpp vd nang suat rau. 

Bdngl. Anh hu6ng cua phan hiiu cavi sinh d^n chi sd di^pluc (SPAD) cua cdi b ^ vd cu c^ trong vtj dOng 

Dia 
diem 

Hda 
Binh 

HaNdi 

Hung 
Yen 

Ha 
Nam 

Cdng thiic 

CTl (100% VC) (dc) 
CT2(thay25%VC) 
CT3{thay50%VC) 
CT4(thay75%VC) 

LSD„r. 
CTl (100% VC) (dc) 

CT2(thay25%VC) 
CT3(thay50%VC) 
CT4(thay75%VC) 
LSD,o, 

CTl (100% VC) (dc) 
CT2(thay25%VC) 
CT3(thay50%VC) 
CT4(thay75%VC) 
LSD„, 
CTl (100% VC) (dc) 
CT2(thay25%VC) 
CT3(thay50%VC) 
CT4(thay75%VC) 
LSD,„r, 

Giai doan sinh d w n g 
Trai la 
bang 
44,7 
43,6 

43,8 
41,3* 
3,30 
63,9 
59,9 
62,7 
57,9* 
3.56 
47,1 
48,3 
47,7 

45,5* 
1,28 
49,1 
47,0 
46,8* 
44,5' 
2,42 

Bat dau 
cudn bap 

45,2 
48,8* 
48,7* 
46,6 
2,50 
58,3 
57,2 
57,9 
55,1 
3,11 
44,9 
43,7 
41,7 
41,7 
3,98 
55,9 
50,0* 
53,2 

51,5* 
2,80 

cua car bap 

Thu hoach 

47,1 

46,1 
43,4* 
41,1* 
2,94 
51,2 
47,0* 
48,7' 
49,8* 
3.63 
43.2 
43.1 
41,8' 
42,0' 
1,09 
40,3 
39,2 

38,1* 
36,4* 
1.37 

Giai doan sinh 

Cay con 

34,8 
34,7 
33,8 
32,0* 
2,55 
37,2 
36,3 
34,7 
34,2' 
2,75 
44,4 
45.6 
44,0 
44,4 
1.06 
36,4 
35,7 
38,1 
31,8* 
3,70 

Irudng cua cii cai 
Hinh 

thanh cii 
39.4 
35,8* 
36,3 
33,4' 
3,68 
36,7 
38,4 

39,3* 
39,4' 
2.49 
42,3 
41,0 
39,8 
38,7* 
2,88 
33,6 
34,3 
36,2* 
36,2* 
1,99 

Thu hoach 

42.9 
39,3 
40,2 
38,6* 
3.79 
38.1 
40,7 
35,4* 
35,7* 
2,24 
41.3 
40,1 
38,8* 
38,1* 
1,17 
39,8 
36,1* 
35,4* 
36,1* 
1,46 

Ghi chu: Cong thiic (CT) CTl. CT2. CT4 va CT4 sir dung phan huu ca visinh thay thSO, 25%, 50% va 75% 
phan vd ca; CTl la cong thiic doi chiing (dc) su dung 100% vo ca': Sai khac a miic y nghia voi xac suat > 95% 
theo LSD. 

3.2. Anh huang cua phan hfhi cavi sinh d^n tich 
Ifiy ch^t khd cua cdy cdi bdp vd cay cu cai 

O giai doan trai la bang ciia cay cdi bdp, cdc cong 
thtic thay the 25%-50% phan vo ca bdng phan HCVS 
khong ldm thay doi khoi luong chat kho tich luy cua 
cdy, tuy nhien khi thay the 75% phan vo ca ldm giarn 
chi tieu ndy a tat ca cdc diem thi nghiem (Bdng 2). O 
giai doan bdt dau cuon bdp, cac cong thuc thay the 
25-50% phan vo ca ldm tang khoi lupng chat kho todn 
cdy cua cdi bdp a miic y nghia tai Hung Yen va Hd 
Nam. Cdc cong thiic thay th^ 75% phan vo ca lam 
tang khoi lupng cai bdp a giai doan thu hoach tai 
Hung Yen vd Ha Nam, nhung nguoc lai lam gidm chi 
ti^u ndy tai Hoa Binh vd Hd Npi. 6 giai doan hinh 
thdnh bdp (bdp cuon), khoi luong chat kho tich luy a 
cay cdi bdp a cdc cong thiic thay the 25% phan vo ca 
6k\x tuang duong v6i d6i chiing, trong khi do a cong 

thiic thay the- 50% deu vuot ddi chiing a miic y nghia 
tai tat ca cdc diem thi nghiem. Thay the 75% phan v6 
CO chi ldm tang nSng suat cai bdp a miic y nghia tai 
Ha Noi. 

Sii dung phan HCVS thay th^ 25% phan vo co 
khong ldm thay ddi khdi lugng todn cdy cu cdi a tat 
ca cac giai doan sinh tnrong tai cdc diem thi nghiem. 
O giai doan tao cu vd thu hoach, cdc cong thiic thay 
the 50-75% phan vo ca ldm tang khdi lucmg chat kho 
cua cu cai tai Hd Npi, Hung Yen va Ha Nam. Viec 
tang khdi lupng chat kho tich luy ciia ca cdi bdp vd cii 
cdi la do khi sir dung phdn HCVS thay the phdn vo ca 
da ldm cho bp re hoat dong tdt hon, ham lupng diep 
luc cao hon va tang khd nang quang hpp. Ngodi ra 
viec khong phdt trien bp la qua lan lam giam duoc ho 
hap cua cdy rau. 
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Bang 2. Anh huong ciia p 

Dia 
diem 

Hda 
Bmh 

Ha Npi 

Hung 
Yen 

Ha 
Nam 

Cong thirc 

C n (100% VC) (dc) 

CT2 (thay 25% VC) 

CT3 (thay 50% VC) 

CT4 (thay 75% VC) 

iSO,:« 
CTl (100% VC) (dc) 

CT2 (diay 25% VC) 
CT3(thay50%VC) 

CT4(thay75%VC) 

LSD,,,,, 

CTl (100% VC) (dc) 

CT2(thay25%VC) 

CT3 (Ihay 50% VC) 

CT4 (Ihay 75% VC) 

LSD.,„ 
CTl 000%VC)(dc) 

CT2 (thay 25% VC) 

CT3 (thay 50% VC) 

CT4 (Uiay 75% VC) 

LSD,,., 

KHOA HOC C 6 N 6 NGHI 

ian huu cavi sinh d& ch^khd tich toy 

Giai doan smh tnrdng cua cai ban 
Trai la bang 

10.7 

9.4 

9.5 
7.4* 

3.04 

Bat dau 
cudn bap 

Thu hoach 

35.7 ; 98.3 

36.1 97.5 

32.6 
30.0* 

3.67 
18.9 105,3 

18.7 ' 104.1 

IS.O ' 106.6 
1.̂ ).7* ; 94.0' 

241 

12.6 

8 79 

47.0 

12.8 i 58.0* 

12.8 

10.2* 
1.22 

18.5 

18,5 

16,5 
15.4' 

2.41 

64.4* 

76.2' 
5.34 

42.6 

96,0 

95,7 

3.79 
191.0 

208.6* 
208.6' 

206.3' 

1003 

79.7 

81.1 
84.3' 

81.2 
3.66 

111.5 
48.7' n 8 . 1 * 

46.0' 
46.8' 

3.09 

120.7' 

108.2 
4.11 

cua cii bap va cu c^ trong vy dAng 
ff)onvi:g/c4y) 

Giai doan smh trudng cua cu cai _, 

Cay con 

0.5 

0.5 

0.4 
0.3' 

0.12 

1.2 
1.0* 

I.O' 
0.9' 

az5 
0.5 

0.4 

0,5 
0,5 

0,11 
1.0 

1.0 

0.9 
0.7* 

1,15 

Hmh dianh 
cu 

3.2 

4.0 

4.1 
4.7 

;.:;•( 
7.0 
8,0 

8.1 

7.4 

1,13 

2.7 

3.5 

4.8' 

5.9' 
2.44 

1.8 
1.8 

2.2-
2.6* 

0.31 

Thu hoach 

12.5 

13.0 1 
14,4 

14.1 

2.S.'^ 

73.1 
73.9 J 

79,1 ' 1 
77.8' 

/.fO 

11.1 

" l.W ' 
16.6 

18.8' 
.?..5(.' 

15.9 

17.1 
18.6* 

18.2' 

211 

Ghi chii: Cong thtic (CD CTl. CT2. CT4 va CT4 su dung phan hthi ca vi sinh thay the 0.25%. 50% va 75% 
phan vo co; CTl la cong thtic ddi chiing (dc) sii dung 100% vo ca': Sai khac annrcy ngbia vai x^c suat > 95% 
Uieo LSD. 

3.3. Anh hirong cua phdn hiiu ca vi smh d^n 
nang sudt cdi bdp vd cii cdi 

3.3.1. CaycaibSp 
O giai doan thu hoach, khoi lupng bdp thuang 

pham va nang sudt thuc thu tang a miic y nghia d tat 
ca cac cong thiic thay thd 25%-75% phan vo ca tai Hda 
Binh va Ha Nam, trong khi miic tang khong d miic y 
nghia chi d cong thiic thay thd 50-75% phan vo ca tai 
Ha Npi vd Hung Yen (Bang 3). Nang suat cua cdy cdi 
bdp dat cao nhat tai Hung Yen khi thay the 50% phan 
vo CO, dat 46,9 tan/ha, cao han so vai cong thiic ddi 
chiing (38,1 tan/ha). Cong thiic su dung phdn hini ca 
vi sinh thay thd 50% phan vo co lam tang nang suat 
cdi bdp d miic y nghia tai tat cd cdc didm thi nghiem, 
trong khi thay th^ 25% vd 75% phdn vo ca chi ldm 
tang nang suat cdi bdp d miic y nghia tai Hda Binh 
Ket qua thu dugx: cho thdy viec phdi hop giiia phan 
huu ca vd phan vo ca ldm cho khdi lupng chdt kho 
tich luy d giai doan sinh tnrdng manh (cudn bdp) 
tang manh vd yeu td nay co tuong quan thudn vcri 
nang sudt thuc thu trong cung mdt didu ki^n canh 

tac (Zahradnik vd Petfikovd, 2007; Nguydn Xuan 
Diep vd Ngo Thj Hanh. 2017). 

3.3.2 Cay cii cai 
Khdi lupng cii cdi d cac cong thiic sii dung phan 

hiiu cavi sinh thay the phan vo ca ddu tirong duong 
hoac cao hon so vai ddi chiing tai tat ca cdc diem thi 
nghiem (Bang 4). Cong thiic thay thd 25% va 50% 
phdn vo Cff ldm tang khdi lirong aj vd nang sudt cii a 
miic y nghia tai Hda Binh vd Ha Noi, trong khi thay 
the d miic 50%-75% lam tang khdi lupng cu va nang 
sudt thuc thu d miic y nghia tai Hung Yen va Ha 
Nam. Thay the phan vo ca tu 25-50% lam khoi lupng 
cu cdi tang nhidu nhat tu 22 g • 95 g/cu tai Ha NOi 
(Bdng 4). Nang suat cii cdi tang cao nhat tai Ha Npi 6 
cong thiic thay thd 25% (98,9 tan/ha) va cong thiic 
thay the 25% phdn vo ca (98,3 tdn/ha), vupt 3.2 
tdn/ha so vdi ddi chiing (95.7 tdn/ha). Nang sudt cij 
cdi tang la do tang khdi lupng chat kho d giai doan 
sau hinh thdnh cu (To Thi Thu Ha va cs. 2015). Nhu 
vdy, viec sii dung phan huu ca vi sinh thay the phan 
vo ca da lam tang chi sd diep luc, tu db ldm tang san 
pham quang hpp van chuydn ve cii va ting khoi 
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Cong Ihirc 

CTl (100% VC) (dc) 

CT2(thay25%VC) 

CT3(thay50%VC) 

CT4(thay75%VC) 

LSD„„ 

Hoa Bmh (4 cay/m^ 

KhOi 
lunng bap 

thirong 
pham (g) 

785.0 

868,8' 

901,7' 

984,8* 

17J3 

Nang sual 
thuc thu 
(tan/ha) 

22,7 

25.7' 

27.9* 

28.8* 

2.46 

Ha \ o i (4 

Khoi lupng 
bap thirong 
pham (g) 

1023.1 

1034.2 

1261.1 

1283.8 

204.97 

cav,' nr) 

Nang suat 
thuc Ihu 
(tan/ha) 

27.5 

28.4 

34.6' 

34.3' 

2.t<t 

Hung Yen 

Khoi luung 
bap 

thuong 
pham (g) 

1792.7 

1816.7 

1833.8* 

1826.."!' 

56.42 

(3 cav/nr) 

Nang suat 
thuc thu 
(tan/ha) 

38.1 

38.5 

46.9' 

44.1 ' 

3.55 

Ha -Nam (4 cay/mO 1 
Khoi lupng 
bap ihuong 
pham (g) 

1150.7 

1307.9' 

1293.2' 

13.i7.r 

22.34 

Nang suat ' 
thuc thu 
(tan/ha) 

32.5 

38.3' 

38.0* 

39.0* 

2.52 

Ghi chu: Cong thiic (CT) CTl. CT2, CT4 ra CT4 sir dung phin huu ca vi sinh thay theO, 25K. 50% va 7.'i% 
phan vo co; CTl la cong thiic doi chiing (dc) sudung lOOSf vo cir': Sai khac a miic y nghia vai xac suit > 95% 
theo LSD. 

Cong thuc 

CTl (100% VC) (dc) 

CT2 (thay 25% VC) 

CT3 (thay 50% VC) 

CT4 (thay 75* VC) 

7-SA,„! 

Hoa Bmh (50 
cay/mO 

Khdi 

lirong cu 

(fi) 

93.2 

106.6* 

107.6* 

95.5 

5,65 

.Nang sual 
thuc thu 
(tan/ha) 

40.9 

46.8* 

49,4' 

40.7 

2.24 

Ha Ndi (12 cay/m=) 

Khdi 

lupng cu 

(fi) 

988.0 

1003,3* 

1083.3* 

990,6 

18,1 

Nang suat 
thuc thu 
(tan/ha) 

93.7 

98.9* 

98.3' 

94.2 

3.74 

Hung Yen (12 

cay/mO 

Khdi 
lupng cu 

(g) 

248.9 

243.1 

279.4-

313.6-

8.65 

Nang suat 
thuc thu 
(tan/ha) 

22.8 

23.5 

30.4-

30,0* 

2.12 

Ha Nam (12 cay/m"') 

Khdi 

lupng cu 

(g) 

253.8 

256.3 

275.2* 

277.7* 

60,6 

Nang suat 
Ihuc thu 
(tan/ha) 

25,1 

26.8 

31.6' 

30.5-

1,9 

Ghi chti: Cong thtic (CT) CTl, CT2. CT4 va CT4 sti dung phan hUu ca visinh thay theO, 25%, 50% va 75% 
phan vo ca; CTl la cong thiic do) chting (dc) su dung 100% vd ca': Sai khac a mtic y nghia voi xac suat > 95% 
theo LSD. 

3.4. Anh hudng ctia phdn him cavi sinh ddn chdt 
lupng cdi bdp vd cii cai 

Hdm lupng duong tdng sd vd hdm lupng huu ca 
(HC) cua cdy cdi bdp tang d miic y nghia khi su dung 
phan HCVS thay the 50% phan vo ca tai tdt cd cac 
diem thi nghiem, trong khi chi tang d miic y nghia 
khi thay thd 25% tai Hung Yen vd Ha Nam vai muc 
thay the 75% tai Hd Noi vd Hda Binh. Thay the 25-75% 
phan vo ca ldm tang hdm luong protein cua cai bdp 
tai hau hdt cdc didm thi nghiem. Su dung phan hiiu 
ca thay thd 25% vd 75% phan vo ca khong lam anh 
hudng ddn hdm lupng vitamin C cua cai bdp, trong 
khi do cong thiic thay thd 50% phan vo ca ldm tang 
chi tieu nay tai hdu het cdc didm thi nghiem. Hdm 
lupng carotenoit khong thay ddi d cdc cong thiic thay 
the 25-50% phdn vo co, nhung tang len d miic y nghia 
khi thay thd 75% phan vo co tai Hda Binh vd Hung 
^'en Ham luong protein ciia cu cdi tang d miic y 

nghia d tat cd cac cong thiic thay thd phdn vo co 
bdng phan HCVS tai Ha Npi vd Hd Nam, nhung miic 
tang khong d miic y nghia tai Hoa Bmh va Hung Yen. 
Thay the 25-50% phan vo ca bdng phan HCVS khong 
dnh hudng den ham lupng bpit trong cu cdi, trong 
khi cong thiic thay the 75% phdn vo ca lam tang hdm 
luong bpit d muc y nghia tai Hd Npi. Su dung phan 
HCVS thay the 25-50% phdn vo co cung lam tang hdm 
luong vitamin C trong cu cdi (Bang 5). O tat cd cdc 
diem thi nghiem ham lupng nitrat ddu giam khi thay 
the phan vo co bang phan hiiu ca. Sir dung phan huu 
ca VI sinh ket hpp voi phan vo ca da lam tang ham 
lupng hCm co, tang pH dat, ham luong dam va kali dd 
tieu trong dat (Herencia vd Maqueda, 2016). lu do 
tang quang hop va tich luy cac sdn pham quang hpp 
ldm chat lupng cua cay rau (A,sano, 1984; Zahradnik 
va Petri"kova", 2007). 
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Bang 5. Anh hudng cua phdn huu ca vi sinh d ^ chit lupng cai bdp vd cu cai trong vv d6ng t̂ i c ^ d i ^ tfai 
nghidm 

Ihrii VI ill^'_l'\*l. 

Hoa 

Bmh 

Ha 

NOi 

Yta 

Ha 

Nam 

Congdnc 

c n (10056 VC) (dc) 

C F 2 ( t h a v 2 5 % V Q 

CT3 (Ihay 50* VC) 

CT4 (Ihay 75% VC) 

LSD.„y, 

c n (100* VC) (dc) 

C T 2 ( t h a y 2 5 % V O 

CT3(thav50%VC) 

CT4 (thay 75% VC) 

LSD„,,^ 

CTl (100* VC) (dc) 

CT2 (ihay 25% VC) 

CT3 (ttiay 50% VC) 

CT4( thav75*VC) 

LSD„,^ 

C n (100% V O (dc) 

CT2 (Ihay 25* VC) 

CT3 (ihay 50'« VC) 

CT4 (thay 75% VC) 

i 5 A . , « 

Cai bip 

E)i«mg 

lofigsd 

4.5 

4.0 

5.0-

5.1* 

0.28 

4.1 

4.4 

5.4* 

5,5 

0.42 

3.2 

3.7* 

4.3' 

4.5' 

0.21 

3.3 

3.2 

4.5' 

4,2-

0.30 

Hyia l 

24.9 

25.6 

28.6* 

24.7 

.5.57 

25.3 

26.1 

27 .2 ' 

22,2 

1.73 

14.7 

16.4* 

14.5 

17 2-

U3 

38.7 

49,0 ' 

51,2' 

39.2 

S.70 

ftotem 

10.2 

12.0 

13.4* 

12.6* 

2.00 

11,6 

12.9* 

13.6* 

10,2 

1.12 

9.4 

10.7* 

11.9 ' 

11.5* 

0.53 

11.3 

123" 

14.7' 

14.9" 

0J9 

Lpn 

130.5 

124.7 

124.4 

123.5' 

5.14 

1383 

126.1' 

128.2* 

125,2' 

s '>•> 

in.?. 
125.6 

121,7 

120.6* 

4.10 

129.8 

13O.0 

133,9 

126.5 

€.57 

VtmC 

5.0 

5,5 

5.9' 

5.5 

0.50 

5,7 

5.7 

6.2-

5.5 

0.45 

6,2 

6,8* 

6.8' 

0.14 

5.8 

6.1 

6,5* 

6.1 

0.37 

143 

143 

14.2 

1-1.5* 

(' IS 

k m g 

378.7 

358,7* 

34 •J^* 

352 .1 ' 

1418 

12..i 409,1 

n . 3 -

12,9* 

12.5 

0.16 

11.0 

11.4 

12,7* 

0.14 

13.0 

12.5 

143 

133 

2.30 

388.1* 

W I 8 -

-i'in-1-

Ul.^, 

long ail 

2,1 

• '6 

2 3 

2.6 

0.30 

2.0 

2,5* 

2.9* 

2.3 

0.34 

-I.'IK:- I 1,8 

365.5-

3 3 6 . r 

12.1 

463.:i-

453.8' 

457.5" 

4613 

5.4S 

2.1* 

1.8 

1.8 

(1.19 

2 3 

2.6 

2,5 

2,4 

OJil 

carix)n 

17.9 

19.3* 

19.7* 

17.8 

1.42 

1.5,5 

18.0* 

18.7* 

163 

2.03 

21,5 

24,6* 

23.4* 

22.6 

2.81 

21,1 

22,5 

24.2* 

24,3* 

2.3!) 

Cin-.n 

9:i 

103 

9,8 

' • ^ . ^ ^ 

1.29 

7.6 

8.7 

8.0 

7.8 

1.57 

9.4 

11,9* 

11.5* 

12.2* 

1.12 

7.7 

83* 

8,7' 

9.0" 

0.53 

111,7 

105.9 

1033 

109,4 

4.17 

112.1 

111,9 

110,8 

116,7* 

.170 

1073 

110.4 

107.1 

i a 3 3 

12.62 

98,7 

101,0 

1013 

102.5 

4.24 

\ n i a 

113 

124 

12,7* 

1?4 

126 

ll,."; 

115 

12 8" 

i 3 , r 

0.30 

12,4 

13-1' 

11.1 

14.2 

I.~'4 

14,9 

].'"i.5* 

15.3 

1.5,1 

o.tki 

C.Tni(i«« 

3,0 

2.7 

2,6 

2.5 

IJ5 

2 3 

2.6 

3,0" 

2,6 

0.02 

3.0 

2.9 

3.4 

3 3 

0.92 

2 3 

3,1* 

2,9' 

3 3 ' 

nao 

iXr j 

l.S56,S 

1479.4' 

1446.3' 

l i i g U l 

.W.A' 

2tM2.{l 

ia)2.3" 

\m-X 
IS-W.̂ ' 

83.^ 

1547,7 

1448,6' 

1453.1' 

1.5.12.9 

67.S9 

1852.6 

1754,9" 

1574.7" 

1679.0' 

1^.39 

Ghi chu: Cong thiic (CT) CTl, CT2. CT4 va CT4 su dung phan huu ca vi suih thay th4 0, 25%. 50% va 75% 
phan vo ca; CTl la cong thiic doi chiing (dc) su dung 100% vo ca': Sai khac aniiicy nghia vai xac suS't > 95% 
theo LSD. 

4 . KET LUAN 

- Su dung phdn hiru ca vi smh thay the 25% den 
75% phdn vo ca khong lam thay ddi chi sd diep luc, 
nhimg cd tac dung ldm tang khdi lupng chat kho tich 
luy d giai doan sinh trudng sau cupn bdp d cay cdi 
bdp va sau hinh thdnh cu d cii cdi. 

- Cong thiic su dung phdn hiiu co vi sinh thay 
the 25%-75% phdn vo ca ldm tang nang suat cua cai 
bdp tai Hda Binh va Ha Nam, trong khi miic thay the 
50%-75% ldm tang nang sudt cdi bdp tai Ha Npi va 
Hung Yen. Miic thay thd 25%-50% phdn vo ca lam 
tang nang suat cii cai tai Hoa Binh va Hd Noi, trong 
khi miic thay the 50%-75% lam tang nang suat cu cai 
tai Hung Yen vd Ha Nam. 

- Su dung phan huu co vi sinh thay the 25%-75% 
phdn vo ca lam tang cdc chi tieu ve chdt luong rau d 
cd cai bdp va cu cai nhir tang ham lupng dudng tdng 
so. hydratcacbon, vitamin C vd ham luong protein, 
ddng thdi lam giam du luong nitrat trong ca cdi bdp 
va cu cdi. 
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EFFECT OF MICROBIOLOGICAL ORGANIC FERTILIZER ON YIELD AND NUTRIENT 
QUALITY OF CABBAGE AND WHHE RADISH VEGETABLE UNDER DIFFERENT REGIONS 

Pham Van Cuong'- ̂  Bui Ngoc Tan', Dinh Mai Thuy linh^, 
Ha Thi Quynh^ Tran Thi Thiem', Tran Thi Minh Hang' 

' Faculty of Agronomy, Vietnam National University of Agriculture 
^' Center for International Plant Research Vietnam and Japan, VNUA 

Summary 
The expennient was conducted to evaluate the effect of microbiological organic fertilizer utilization Instead 
of partly chemical fertilizer (25%. 50% and 75%) m compared to whole chemical fertilizers (100%) on growth, 
yield and nutnent quality of cabbage and white radish in four different areas including Hoa Binh, Ha Noi, 
Hung Yen and Ha Nam provinces/city in North Vietnam. The experiment result indicated that using 
microbiological organic ferUlizer instead of chemical fertilizer as not affected on chlorophyll meter (SPAD 
readmg) in either cabbage or white radish but it increased dry matter accumulation in both cabbage after 
forming and tuber inlQaUon in white radish. Using microbiological organic fertilizer instead of 25%-75% of 
chemical fertilizers, which significandy increased yield of cabbage at Hoa Binh and Ha Nam province. 
whereas instead of 50%-75% chemical significant at Ha Noi city and Hung Yen province. The yield of white 
radish significandy increased when using microbiological organic fertilizers instead 25%-50% chemical 
fertilizer at Ha Noi and Hoa Bmh provmce/city, whereas die mcrease was significant by instead at 50%-75% 
chemical fertilizer at Hung Yen and Ha Nam provinces. Using microbiological organic fertilizers mstead of 
25%-75% chemical fertilizer increased the most parameters related to nutnent quality such as carbon hydrate 
content, sugar content, vitamin C content and lipid content but decreased nitrate content in both cabbage 
and white radish. 
Keywords: Cabbage, cbenvcal fertilizer, microbiological organic fertilizer, quality, white radish, yield. 
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