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TOM TAT

Axit humic gidp cay tang cuong kha nang hap thu khoang chat va ting ning sudt cay trong. St
dung phan sinh hoc Humix key plus dé thay thé mot phan phan khoang dén sinh truéng, ning
suat va chat luong hat cay ké sita 13 huéng nghién cttu tiém ning dé nang cao hiéu qua st dung
phan bén. Thi nghiém gém 4 cong thic, bé tri theo kiéu khéi ngdu nhién hoan chinh. Theo déi
cac chi tiéu vé sinh trudng, cac yéu t6 cau thanh ning suit, nang suit, ham luong silymarin va
danh gia hiéu qua kinh té. Két qua nghién cttu cho thay, phan sinh hoc Humix key plus cé hiéu
luc ro ret khi sit dung @€ thay thé luwong phan khoang bén cho cay ké sita. Bén phan sinh hoc
Humix key plus két hop giam 20% luong phan khoang cho s6 luwong hoa 1a 7,8 hoa/cay voi 58,2
hat/bong, nang suat hat c4 thé dat 11,6 g/cay va nang suat hat thuc thu dat 420,5 kg/ha; cac chi
tieu nay déu khong co su sai khac so véi cong thire déi ching & mutc c6 y nghia. Mitc bén nay cho
ham lwong silymarin 2,60%, loi nhuan dat 237.951.000 dong/ha, ty suat loi nhuan dat 3,07. Giam
20% luong phan khoang 1a phu hop khi thay thé bang phan sinh hoc Humix key plus cho cay ké

sita trong tai tinh Phu Tho.

Tie khéa: Chat rong, k€ sita, nang suat, phan sinh hoc Humix key plus.

1. BAT VAN BE

Cay ké sira (Silybum marianum (L.) Gaertn.),
hay con goi la cuc gai, thuéc ho Cuc (Asteraceae)
duoc trong dé 1ay qua (thuong goi 1a hat) [1]. Tac
dung phong tri bénh vé gan ctia cay ké sita cho
thay, co lién quan chat cheé téi hoat chat silymarin
c6 trong hat. Ham luong silymarin ciing nhu nang
suat hat ké sita da duoc chirng minh 1a phu thuoc
rat nhiéu vao ham luong chat dinh duéng trong
dat. Mot s6 nghién ctru da chi ra rang, bon phan
cai thién dang ké su sinh truéng va phat trién cua
ré, dan dén ning suat va chat luong hat ké sira cao
hon [2-5].

O Viét Nam, hiéu suat st dung phan bén con
chua cao, @6i voi phan dam chi dat 45 - 50%, phan
lan 20 - 30%, phan kali khoang 60%. V6i nhu cau
phan bén vé co chita cac nguyeén t6 da luong (N, P,

K) trung binh lén dén 10 triéu t4n/nam thi luong
phan bon thét thoat ra moi truong la rat 16n [6]. Vi
vay, ngoai viéc tiét kiém phan boén, xu huéng
nghién cttu va st dung cac loai phan bén cé bé
sung cac hop chat cé tac dung kich thich sinh hoc
dang duoc coi 1a xu huéng tiém nang [7-11].

Cac hop chat c6 tac dung kich thich sinh hoc
duwoc chia thanh 7 nhém chinh, trong d6 axit
humic va axit fulvic c6 nhiéu loi ich cho viéc thac
d4y qua trinh ndy mam cua hat giong, kich thich
su phat trién cta ré cay [8]. Khi axit humic va axit
fulvic duoc bén vao dat lam cho hé ré ctia cay phat
trién manh, cay tang trueong tot hon [12]. Tac dung
kich thich sinh truéng ciy cta axit humic co lién
quan truc tiép dén viéc tang cuong hap thu cac
chat dinh dudng da lwong nhu: Nito, phéot pho, leu
huynh va cac chat dinh duéng vi luong nhu: Fe,
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Zn, Cu, Mn...dong thoi, axit humic thac ddy viéc
tao cdu truc dat tot hon va tang kha nang gitr nudc
cua dat [13, 14].

Muc dich nghién cttu nay la danh gia anh
huéng ctia viec bon bé sung phan sinh hoc Humix
key plus dén su sinh truéng, ning suit va ham
luong silymarin trong hat ctia cay ké sira.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu, dia diém va thoi gian nghién ciru

Hat giong k€ sita do Vién Nghién ctu Ung
dung va Phat trién, Truong Pai hoc Hung Vuong
cung cap (nguon giong nhap noi da duoc trong thir
nghiém tir nam 2019).

Phan bon st dung: Uré (46% N), supe lan Lam
Thao (17% P,0;), kali clorua (60% K,O), phan sinh
hoc Humix key plus (ham lwong axit humic va axit
fulvic > 75%, dam téng s6 3%, lan hiru hieu 3%, kali
hiru hiéu 2%, chat hitu co 15%, 6 am 20%, pH 5,5).

bat thi nghiém: La dat thit nhe tai khu 6, xa
Xuan Ang, huyén Ha Hoa, tinh Phu Tho. Pay la
khu vuc dat trong rau mau hang nam c6 bén bd
sung phan khoang. Két qua phan tich dat truoc khi
thi nghiém: pHgq: 6,25, OM: 1,25%, N.: 0,055%,
P,Osts: 0,15%, P,O,dt: 7,42 mg/100 g, K,Ots: 0,08%,
K,Odt: 9,54 mg/kg. Dat trong c6 ham luong chat
hitu co va dinh duong da luong N, P, K thap.

Thoi vu trong: T thang 9 - 2022 dén thang 6 -
2023.

2.2. Phuong phap nghién ctru

2.2.1. Phurong phap bé tri thi nghiém

Cong thic 1 (F1 - d6i chimg): Bén theo quy
trinh canh tac: 4 tdn phan hitu co vi sinh + 150 kg
N (325 kg uré) + 120 P,O; (705 kg supe lan) + 120
K,O (200 kg kali clorua) /ha.

Cong thic 2 (F2): Giam 20% luong N, P,Os,
K,O theo quy trinh canh tac + 20 kg Humix key
plus/ha.

Cong thic 3 (F3): Giam 25% luong N, P,Os,
K,O theo quy trinh canh tac + 20 kg Humix key
plus/ha.

Cong thic 4 (F4): Giam 30% lugng N, P,Os,
K,O theo quy trinh canh tic + 20 kg Humix key
plus/ha.

Thi nghiém duoc bé tri theo khoi ngau nhién
hoan chinh, 3 14n nhéc lai; dién tich mot cong thic
thi nghiém 1a 30 m?. Téng dién tich thi nghiém la
360 m* (khong ké duong bién va dai bao vé). Theo
doi va lay so6 lieu & 15 cay/6, 1y mau theo 5 diém
chéo goc. Két qua thi nghiém 1a gi4 tri trung binh
ctia cac 1an nhac lai.

222 Nén thi nghiém

Chu4n bi hat giong: Hat giong duoc ngam
nuéc am khoang 54°C trong 6 gio, vot ra dé rao
nuéc, i trong khan 4m 2 ngay cho dén khi hat nut
nanh, nht mam trang thi dem trong ngoai dong
rudng.

Khoang cach va mat do trong: Hang cach
hang 50 cm, ciy cach cay 50 cm, tuong tng voi
mat do 40.000 cay/ha.

Phan bén: Bén 4 tAn phan hitu co vi sinh + 150
kg N (325 kg uré) + 120 P,O; (705 kg supe lan) +
120 K,O (200 kg kali clorua)/ha, dwoc bén nhu
sau:

Bon 16t: 100% phan Humix key plus tron déu
voi 100% phan hitu co vi sinh rdi bon 16t + 100%
P,0; + 25% N.

Bén thuc: Lan 1: Bén 50% dam (giai doan hoa
thi); bon thuc 1an 2: 25% dam + 50% kali (giai doan
ra hoa); bon thuc 1an 3: 50% kali (giai doan phat
trién hat).

2.2.3 Cdc chi tiéu theo doi

Tai thoi diém cay ra hoa tién hanh do dém:
Chiéu cao cay (cm) do tir mat dat dén dinh sinh
truéng ctia canh cay cao nhat; chiéu rong tan (cm)
do khoang rong nhat ctia mit tan; s6 luong chéi
bén/cay, s6 hoa/cay, duong kinh hoa (cm), so6
luong hat/bong; khoi luong hat chic/bong: Hat ké
sita thu duoc cta ting bong theo doi duoc siy
trong diéu kién nhiét do ~ 50°C dat dén do 4m
theo tiéu chudn Duoc dién Viét Nam V [15] thi
tién hanh can toan bo luong hat (g), khéi luong
(M) 1.000 hat (g), ning suit ca thé (g) = Khai
luong hat/bong (g) x s6 bong/cay; ning suat ly
thuyét (ta/ha) = (nang suat ca thé (g) x s6
cay/don vi dién tich)/10% ning suat thuc thu hat
duoc xac dinh tai o 4m tiéu chuin theo Duoc dién
Viét Nam V [15] va do sach 100% ctia hat (ta/ha):
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Can toan bo khoi luong hat kho ctia cac 6 thi
nghiém (kg), sau d6 quy ra niang suat (ta/ha); xac
dinh ham luong silymarin bang phuong phap sic
ky long; so bo danh gia hiéu qua kinh té: Tong
thu, tong chi, 1ai thuan, ty suit loi nhuan (lai
thuan/t6ng chi).
2.3. Phuong phap xit Iy s6 lieu
Cac s6 lieu duoc phan tich phuong sai
(ANOVA) bang phan mém IRRISTAT 5.0. Su khac
biét nho nhat c6 y nghia (LSD) ctia cac chi tiéu
gitta cac cong thic thi nghiém duwogc tinh toan &
mitc do tin cay 1a 95% (p < 0,05).
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh huéng ctia phan sinh hoc Humix key
plus khi thay thé mot phian phan khoang dén kha
ning sinh truong cay ké sita
Bang 1. Anh hudng ciia lugng bon phén sinh hoc
Humix key plus dén mot s8 chi tiéu sinh trudng
cta ciy ké sita

Cong Chié}l Fhiél} S6 lugng
thuc C?;ICSW ro(r;i;:)an chéi bén/cay
(DF/IC) 158,6 64,7 5,4%

F2 152,2* 62,2° 4,8

F3 146,8* 55,8 4,4°

F4 142,4° 52,4 4,1°
CV(%) 49 49 4,7
LSD,; | 1513 579 0,44

Ghi chii: Cdc chi¥ cdi khac nhau (a, b) trong
cung cot thé hién sir sai khac co y nghia ¢ muic p
< 0.05.

Két qua danh gia anh huéng ctia phan sinh
hoc Humix key plus khi thay thé mot phan phan
khoang dén kha niang sinh trudng cta cay ké sita
duoc thé hién & bang 1. Khi giam 20% luong phan
N, P, K thi su ting truéng vé chiéu cao cay va
chiéu rong tan khong giam so véi doi ching & do
tin cay 95%. Tuy nhién, s6 luong chéi bén lai giam

ro rét khi giam luong phan khoang. Trong khi
cong thic F1 (d6i chimg) c6 s6 luong chai bén 1a
5,4 choi/cay thi cong thic F2 s6 luong chédi bén
chi c6 4,8 choéi/cay. Chinh vi vay, viéc gidam luong
phan N, P, K qua mtc dan dén lam gidm s6 luong
chéi bén va c6 thé sé dan dén lam gidm nang suat.

3.2. Anh hudng cia phan sinh hoc Humix key
plus khi thay thé mot phan phan khoang dén cac
yéu t6 cau thanh ning suit va ning suit hat ké
sira

Két qua danh gia anh hudng ctia phan sinh
hoc Hunmix key plus khi thay thé moét phan
phan khoang dén cac yéu t6 cau thanh nang suat
hat ké sita duoc thé hién & bang 2. S6 luwong hoa
trén cay & cac cong thac F2, F3, F4 khong sai
khac so véi d6i chiung & do tin cay 95%. Cong
thic F1 c6 s6 luong hoa/cay la 8,0 hoa/cay,
trong khi cac cong thuc giam Iuwong phan
khoang N, P, K twong duong F2, F3 vaF41a 7,8,
7,5va 7,3 hoa/cay.

buong kinh hoa cé twong quan chit voi so
Iwong hat trén bong. Coéng thirc F1 c6 duwong kinh
hoa 16n nhat 1a 5,4 cm, twong tng véi s6 luong hat
chic/bong 16n nhat 1a 63,7 hat/bong. O cong thic
F2 (giam 20% lueong N, P, K va thay thé bang phan
Humix key plus) duong kinh hoa dat 5,0 cm véi s6
luwong hat 1a 58,2 hat/bong va khong c6 su sai khac
so voi doi ching & mtc c6 y nghia. Tuy nhién, khi
thay thé tir 25 - 30% lwong N, P, K (cong thic F3,
F4) bang phan Humix key plus thi cac chi tiéu
duong kinh hoa, s6 luong hat da gidm mot cach ro
rét & do tin cay 95%. Trong nghién cttu nay, mac du
luong phan dam da giam 20% (F2) so véi doi
ching (F1) nhung s6 luong hat cho thay khong co
st sai khac & muc c6 y nghia. Diéu nay cé thé giai
thich, 1a do vai tro cta axit humic dugc xem 1a mot
chat c6 tac dung kich thich sinh hoc giip ting kha
nang sinh trudng va nang suit cay trong, dong
thoi giup tang kha niang khoang hoa nito trong dat
[8], [6].

Khéi luong hat chii yéu duoc xac dinh béi kich
thuéc hat (chiéu dai, chiéu rong, do day) va do
chic. Khéi luong 1.000 hat & cac cong thic khong
c6 st sai khac 16 rét & do tin cay 95%. Khoi luong
1.000 hat dao dong 24,2 - 24,8 g.
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dén cac yéu t8 cdu thanh niing suit hat ké sita

Bang 2. Anh huéng ciia lugng bén phéan sinh hoc Humix key plus

. . s . buong kinh hoa S6 lwong hat Khoi luwong
Cong thirc S6 dau hoa/cay (cm) chéc/bong 1.000 hat (2)
F1(B/C) 8,07 5,4° 63,7 24 4°

F2 7,8 5,0 58,2* 24,8
F3 7,5 4,6 55,8" 24,5
F4 7,3 44" 52,5" 24,2
CViw) 49 4,7 56 47
LSD,,; 073 0,46 6,42 229

Ghi chu: Cic chir cdi khdc nhau (a, b) trong cung cét thé hién sur sai khac co y nghia ¢ mutc p < 0,05.

Két qua & bang 3 da ching minh duoc hiéu luc
ctia phan Humix key plus khi giam lwong phan
khoang & muc phi hop ma khong gidm ning suat
so voi doi ching. Khi giam 20% luong phan N, P, K
va thay thé bang phan Humix key plus (cong thtc

F2) thi nang suat ca thé va nang suat thuc thu déu
tuong duwong véi doi chimg & do tin cay 95%. Khi
giam luong phan khoang tir 25 - 30% (cong thic
F3, F4) thi nang suat ca thé va nang suat thuc thu
déu giam mot cach ro ret [6], [8].

Bang 3. Anh huéng ctia phan sinh hoc Humix key plus @én ning sudt hat ké sim

Cong thitc | Nang sudt ca thé (g) | Nang suét ly thuyét (kg/ha) | Nang suét thuc thu (kg/ha)
F1 1®/C) 12,4° 4974 435,8°
F2 11,6* 438,8" 420,5°
F3 10,1° 402,8" 378,6"
F4 9,3 370,3¢ 354,5
CV(%) 45 55 5,0
LSD, s 0.95 4712 329,35

Ghi chii: Cac chir cdi khac nhau (a, b, ¢) trong cung cot thé hién swr sai khdc cé y nghia ¢ mitc p <

0,05.

3.3. Anh huéng ctia phan sinh hoc Humix key
plus khi thay thé mét phan phan khoang dén ham
lwong silymarin trong hat ké sita

o,
o
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Hinh 1. Him luong silymarin trong hat ké sita

Theo Carrier va cs (2002) [1], trong cac
nghién ctu & Hy Lap, Italia va An P9, ham luong

silymarin trong hat ctia mot s6 kiéu gen cay ké sira
dao dong 2,0 - 7,7%. Két qua xac dinh ham luong
silymarin trong hat ké sira clia cac cong thic thi
nghiém duoc trinh bay & hinh 1 cho thay, st dung
phan bén c6 anh huwong ro rét dén su tich lay
silymarin trong hat ké sita. Cong thic F1 c6 ham
luong silymarin trong hat dat cao nhat 2,68%, sau
do6 1a F2 dat 2,60%, F3 dat 2,54% va thap nhat 1a F4
dat 2,45%.

3.4. Panh gi4 hiéu qua kinh té bén phan sinh
hoc Humix key plus dé thay thé mét phan phan
khoang cho cay ké sita

Két qua danh gia hiéu qua kinh té ctia cac miec
bén phan sinh hoc Humix key plus cho cay ké sita
duoc thé hién & bang 4.
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Bang 4. Danh gia hiéu qua kinh t€ ciia cac cong thirc nghién ctu

Chi phi Téng thu Lai thuan Ty suat
Cong thuc o ) .
san xuat (dong) (dong) (dong) loi nhuan
F1 ®/C) 79.480.000 326.850.000 247.370.000 3,11
F2 77.424.000 315.375.000 237.951.000 3,07
F3 76.910.000 283.950.000 207.040.000 2,69
F4 76.396.000 265.875.000 189.479.000 2,48

Bang 4 cho thdy, cac muc gidm luong phan
khoang khac nhau thi phan chi phi ciing khac
nhau (cac mic chi chung la nhw nhau). Trong do,
cong thire F1 (d6i ching) c6 chi phi san xuét cao
nhat, 79.480.000 dong/ha va cong thic F4 cé chi
phi san xuat thiap nhat, 76.396.000 dong/ha. T
nang suat hat kho thu duwoc, véi gia ban 750.000
déng/kg thi téng thu & cac cong thic cling c6 su
dao dong tir 265.875.000 dong dén 326.850.000
déng. Trir chi phi san xuat, 1ai thuan thu duoc tir
trong cay ké sita trén 1 ha dat duoc dao dong
189.479.000 - 247.370.000 déng. Dé danh gia chinh
xac hiéu qua kinh té ctia cac cong thire thi nghiém,
can phai tinh ty sudt loi nhuan. Cong thic F1 (doi
chtng) c6 ty suat loi nhuan cao nhat 1a 3,11; F2 co6
ty suét loi nhuan gan tuong duong véi F1 1a 3,07.
F4 giam dén 30% luong phan khoang, mac du chi
phi san xuat thap nhung nang sut lai thap nhat
nén loi nhuan thu duoc ciing dat thap nhat va ty
suat loi nhuan chi dat 2,48. Nhu vay, giam 20%
luong phan khoang va thay thé biang phan Humix
key plus la pht hop dé dam bao cho cay ké sira
trong tai tinh Pha Tho sinh trudng tot, dat duoc
nang suat va hiéu qua kinh té cao nhat, dong thoi
26p phan giam thiéu 6 nhiém moi trudng, han ché
st thoai hoa ctia dat trong trot.

4. KET LUAN

Phan sinh hoc Humix key plus cé hiéu luc ro
rét khi thay thé luong phan khoang boén cho cay ké
sita. Bon phan Humix key plus két hop giam 20%
luong phan khoang cho s6 luong hoa 7,8 hoa/cay
voi 58,2 hat chic/bong, ning suat hat ca thé la
11,6 g/cay va nang suat hat thuc thu la 420,5
kg/ha. Cac chi tiéu nay déu khong co su sai khac
so voi doi chimg & muc c6 y nghia. Ciing ¢ muc
bon nay, ham lwong silymarin 1a 2,60%. Day cing

1a muc bén cho loi nhuan 237.951.000 dong tuong
ung véi ty suat loi nhuan 1a 3,07. Giam 20% luong
phan khoang 1a phu hop dé thay thé béi phan sinh
hoc Humix Key Plus cho cay ké sira trong tai tinh
Phu Tho.
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Institute of Applied Research and Development, Hung Vuong University
Summary

Humic acid can help plants enhance mineral absorption and helping to increase crop yield.
Evaluating the effects of Humix key plus biofertilizer when partially replacing mineral fertilizer on
milk thistle’s growth, yield, and seed quality to save mineral fertilizer is considered an excellent
potential trend. The experiment consisted of four treatments arranged in a completely
randomized block design. Monitor growth indicators, yield components, yield, silymarin content,
and preliminary economic efficiency assessment. Research results show that Humix key plus
biofertilizer is effective when used to replace mineral fertilizers for milk thistle. Fertilizing Humix
key plus biofertilizer combined with a 20% reduction in mineral fertilizer gives the number of
flowers 7.8 flowers/plant with 58.2 seeds/flower, individual seed yield of 11.6 g/plant and actual
seed yield of 420.5 kg/ha; these indicators are not significantly different from the control. This
fertilization level gives a silymarin content of 2.60%, a profit of 237,951,000 VND/ha and a margin
of 3.07. The above results show that a 20% reduction in mineral fertilizer is appropriate to replace
by Humix key plus biological fertilizer for milk thistle grown in Phu Tho province.
Keywords: Humix key plus biofertilizer, milk thistle, quality, yield.
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