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The study aimed to determine the appropriate amount of potassium
fertilizer to ensure good growth of Silybum marianum (L.) Gaertn.,
yield, medicinal quality and high economic efficiency. The
experiment consisted of four treatments, arranged in a completely
randomized block design. The study was conducted to monitor growth
indicators, yield components, vyield, silymarin content, and a
preliminary assessment of economic efficiency. Research results show
that the level of potassium fertilizer at 120 kg K,O/ha was suitable for
S. marianum grown in Phu Tho. At this level of potassium fertilizer
for S. marianum gave the best technical criteria with: 6.4 lateral
shoots/plant; 8.2 flower heads/plant, 68.6 solid seeds/flower; the
individual yield of dry seeds was 14.0 g/plant and the actual dry yield
was 418.5 kg/ha; silymarin content was 2.68%. This is also the level
of potassium fertilizer for S. marianum grown in Phu Tho the highest
profit of 295,917,500 VND, and the profit rate of 3.67.
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Nghién ciu nham xéc dinh lwong bén phan kali pht hop dé dam bao
cho cay Ké sira sinh truéng tot, cho nang sudt, chat lwong dugc liu
va hiéu qua kinh té cao. Thi nghiém gém 4 cong thic, bé tri theo kiéu
khdi ngau nhién hoan chinh. Tién hanh theo ddi cac chi tiéu vé sinh
truéng, ning sudt, ham lugng silymarin va so bd danh gia hiéu qua
kinh té. Két qua nghién ciru cho thay, mirc bén 120 kg K,O/ha la phu
hop cho cay Ké sita trong tai Phi Tho, miic bén nay cho chi tiéu ky
thuat dat tot nhat: 6,4 chdi bén/cay; 8,2 dau hoal/cdy, 68,6 hat
chic/bong; ning suit c& thé hat kho dat 14,0 g/cdy va ning suét thuc
té hat kho dat 418,5 kg/ha; ham lugng silymarin 1a 2,68%. Pay la
muic bon khi tréng cay Ké sita tai Phi Tho cho loi nhuan dat cao nhat
14 295.917.500 d, ty suat loi nhuan dat 3,67.
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1. Giéi thiéu

Cay Ké sira (Silybum marianum (L.) Gaertn.) thuc ho Cuc (Asteraceae), la cay hang nam, 14
6 riang cua va gai, hoa mau tim va hat mau nau [1]. Thanh phan chinh cua loai hat nay rat giau
dau thé, tinh bot, chat nhay, khoang chat tanin va flavonolignans [2]- [4]. Téac gia Gulsum (2017)
da khang dinh hat Ké sira c6 tac dung trc ché manh tuong duong véi thudc khang sinh ampicillin,
cephazolin, nystatin trén nhém vi sinh vat Pseudomonas aeruginosa, Escherichia coli,
Staphylococcus aureus, Aspergillus niger, Candida albicans va c6 tac dung chéng oxi hoa trén hé
2,2-diphenyl-1-picrylhydrazil (DPPH) véi gié tri scavenging activity (SC) = 93,71% ¢ liéu 100
ug/ml so véi acid ascorbic [5]. Silymarin, mot thanh phan hoat chét chiét xuét tir hat cay Ké sira,
la hdn hop ddng phan cua sau hop chat phenolic: silydianin, silychristin, ddng phan khong doi
quang cia silybin (silybin A va B), va dong phan khong dbi quang cua isosilybin (isosilybin A va
B) [1], [2]. [6], c6 tac dung bao vé té bao gan, giam cholesterol trong mau [7]-[10].

Kali c6 vai tro sinh Iy va sinh héa can thiét d6i vai thuc vat, nd 1a mét trong nhirng nguyén tb
dugc sir dung va tich liiy nhiéu nhét cho su sinh treong va phat trién ciia cay trong. Kali 1am tang
hoat dong cua enzym (enzym chbng oxy héa) va vo hiéu hoa tac dong tiéu cuc cua cac goc tu do
bang enzym chéng oxy héa. Kali lam tang cuong kha ‘nang hut cac chit dinh dudng khéc cho
cay. Do kali c6 anh huong tich cuc dén qua trinh trao d6i nito, 1am giam tac hai cua viéc bon quéa
nhiéu dam nén giira viéc hut dam va kali c6 méi quan hé twong hd chat chd. Cay héap thu du kali
s€ clng than hon, hap thu tdt silic, gitip tang ndng suét [11], [12]. B6 sung phan da lwong, hitu co
véi liéu luong phu hop gitp tang nang suat hat Ké sira [13]-[20]. Theo Angelopoulou (2014), bon
phan gitp phat trién hé ré, lam ting nang suat cay trong [21]. Két qua nghién cau cua Asfar
(2014) cho thay ham lwong dau hat Ké sira ting khi bd sung phan bén [22]. Trong Ké sita & thoi
vu thich hop va b sung phan bén gilp tang nang sudt hat K& sira, ham luong silymarin va axit
béo khéng no [23], [24]. Ké sira 1a cay trong méi duoc trong ¢ Viét Nam, cac nghién ctu vé ky
thuat canh tac 1am co s& cho viéc xay dung quy trinh k§ thuat trong trot trén cy trong nay con rat
han ché, d6 1a 1y do chung t6i thuc hién nghién ciru nay.

2. Vat li¢u, phwong phap nghién ciru
2.1. Vat ligu nghién ciru

Hat giéng Ké sita do Vién nghién ciu tng dung va phét trién, Truong Pai hoc Hing Vuong,
phuong Néng Trang, thanh phd Viét Tri, tinh Pha Tho nhap ndi va trong thar nghiém tir ndm 2019,

Phan bon: Ure (46% N); Supe lan Lam Thao (17% P20s); Kali clorua (60% K;0).

Dit thi nghiém 1a dat phu sa cb tai x4 Dan Quyén, huyén Tam Noéng, tinh Phl Tho. pHkcL:
6,15; OM: 1,17%; Nis: 0,048%; P,Osts: 0,1%; P,Osdt: 6,98 mg/100g; K:Ots: 0,07%; K.Odt: 9,04
mg/kg; B: 0,56 mg/kg; Mn: 93,4 mg/kg; Pb: 17,80 mg/kg; As: 0,38 mg/kg; Cd: khong phat hién;
Cu: 4,68 mg/kg; Zn: 23,9 mg/kg; Cr: 133,2 mg/kg; Hg: 0,05 mg/kg. Cay Ké sira co thé trdng &
dét c6 thanh phan co gidi nhe dén trung binh, do pH tir 5,5 - 7,6 [25], nén diéu kién thdé nhudng
nay phu hop.

Thoi gian thi nghiém: Tur thang 8/2022 dén thang 5/2023.

2.2. Phwong phdp nghién curu

Thi nghiém dugc bé tri theo khéi ngau nhién hoan chinh, 3 lan nhéc lai; dién tich 30 m%céng
thire, khoang cach gitra cac 6 thi nghiém 12 2 m. Téng dién tich thi nghiém 1a 360 m? (khéng ké
duong bién va dai bao vé). Theo dai 15 cay/d, ldy mau theo 5 diém chéo géc.

Murc bon kali 1 (MBK1): 0 kg K»O/ha (d6i ching - B/C)

Muc bon kali 2 (MBK2): Bén 60 kg K>O/ha (100 kg KCl/ha)

Murc bon kali 3 (MBK3): Bén 90 kg K,O/ha (150 kg KCl/ha)

Mirc bon kali 4 (MBK4): Bon 120 kg K>O/ha (200 kg KCl/ha)

* Neén thi nghiém:
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Mat d6 40.000 cay/ha, cdy cach cay 50 cm, hang cach hang 50 cm.

Hat giéng dugc ngam nuéc am khoang 54°C trong 6 gio, roi u trong khin am 24 gio, khi hat
nit nanh, nh( mam trang thi tién hanh trong.

Luong phan: 4,0 tin phan hitu co vi sinh [4], [9] + 150 kg N (325 kg uré/ha) + 120 kg P2Os
(705 kg supe lan)/ha. Bon 16t: 100% phan hitu co vi sinh + 100% P,0s + 25% N. B6n thic: Lan 1
bén 50% dam (giai doan hoa thi) + 25% kali [26]; BOn thic 1an 2: 25% dam + 50% kali (giai
doan ra hoa); Bon thic lan 3: 25% kali (giai doan phét trién hat).

* Chi tiéu do dém

Do tai thoi diém cay ra hoa: Chiéu cao ciy (cm) do tir mat dit dén dinh sinh truong caa canh
cao nhat; Chiéu rong tan (cm) do khoang rong nhat ciia mat tan; S6 lugng choi bén/cay; S6
hoa/cay; Pudng kinh hoa (cm); S6 lwong hat/bdng; Khéi luong hat chac/bdng: Hat Ké sira duoc
sdy ¢ nhiét do ~ 50°C dat dén d6 am < 10% [27] thi can toan bo lwong hat (g); Khéi lugng (M)
1000 hat (g); Nang suét ca the (NSCT) (g/cay) = Khdi luong hat/bdng (g) x S6 bong/cay; Nang
suat ly thuyét (tasha): = (NSCT(g) x s6 cay/don vi dién tich)/105; Nang suat thuc thu (NSTT) tai
d6 4m < 10% va do sach 100% cua hat (kg/ha): Can toan bo khdi lwong hat khd cua cac 6 thi
nghiém (kg), sau d6 quy ra nang suat (kg/ha). Phan tich ham lugng silymarin bang phuong phap
sac ky long theo Duoc dién Viét Nam V [27] tai Phong thi nghiém cua Trung tim nghién ctru va
chuyén giao céng nghé duoc, Trudong Cao ding Y dugc Phi Tho. So bd danh gia hiéu qua kinh
té: Tong thu; Tong chi; Lai thuan; Ty suat loi nhuan (L&i thuan/tong chi).

Céc s6 lidu dugc phén tich phuong sai bang phan mém IRRISTAT 5.0. Su khac biét nho nhét c6 y
nghia (LSD) cua céc chi tiéu gitra cac mue bon phan dugc tinh toan ¢ mie do tin cay la 95%.

A

Qua tnnh sinh truéng phéat trlen Cua cay Ke sira trong thi nghlcm dugc minh hoa tai hmh 1

Mam hat Cum hoa Ke Qua Ké sita ' Cy Ké sita giai doan O th| nghlem

Ké sira siramau tim  dang qua dau, ra hoa vai cum hoa trong Ké sira
do, cac la ¢6 mau den bat dau duoc hinh

biccogai  dénnaubong  thanh tir than chinh
Hinh 1. Hinh thai cay Ké siza trong tgi xa Dan Quyén — Tam Noéng — Phi Tho

3. Két qua va ban luan
3.1. Anh hwong ciia mikc bén kali dén sinh trwong cia cay Ké sia

Bang 1. Anh huong cua mire bon kali dén sinh trueng cua cay Ké sira

Cong thirc Chiéu cao cay (cm) Chiéu rong tan (cm) S6 lwong chai bén/cay (chdi)
MBK1 (b/C) 98,22 48,78 4,42
MBK2 108,6° 58,20 5,20
MBK3 148,4°¢ 64,8¢ 5,8¢
MBK4 158,2°¢ 68,4°¢ 6,44
CV% 4,0 3,0 3,9
LSDos 10,33 3,63 0,43

Ghi cha: * Chiz cai khac nhau trong ciing cét thé hién sw sai khdc ¢é ¥ nghia ¢ do tin cdy 95%.

Viéc bon kali 1am tang chiéu cao cdy, chiéu rong tan va sé lugng chdi bén cia cay Ké sira mot
cach rd rét ¢ do tin cay 95%. Két qua nghién cau trinh bay trong bang 1 cho thay, bon 120 kg
K,O/ha chiéu cao cdy dat cao nhat la 158,2 cm, chiéu rong tan dat 68,4 cm va s6 luong chdi bén
dat 6,4 cm. Theo Montemurro (2007), dinh than chinh va cic canh bén déu két thic bang dau
hoa, nhé cao trén cac l4 [28], nén viéc tang s6 lugng chdi/cay lam ting sd luong dau hoa/cay,
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gilip ting ning suét ca thé Ké sita. Nhu vay, viéc bon tang luong kali lam tang kha nang sinh
truong sinh dudng cua cay thé hién qua céc chi tiéu vé chiéu cao cay, chiéu rong tan va sé luong
chdi bén. Piéu nay c6 thé duoc giai thich do vai tro cua kali trong viée ting cuong hap thu dinh
dudng dam ciing nhu duy tri trang thai can bang nudéc trong cay [12], [15].

3.2. Anh hwong ciia mikc bén kali dén yéu té cau thanh néing sudt va ning sudt qua Ké siza

Ning suét qua Ké stra la chi tiéu tf)ng hop phan anh day du qué trinh sinh truéng, phét trién
trong qua trinh sinh 50ng cua cay tréng. Nang suat ludn Ia chi tiéu duoc quan tam trong nghién
clru va san xuat. Nang suét qua Ké sita phu thudc vao mat do trong, s6 lwong dau hoa trén cay, sb
luong hat chac/bong va khéi lugng 1000 hat. Két qua nghién ctu trinh bay trong bang 2 cho thay

B6n bo sung kali 1am cho sb lwong hoa/cay ting 1én 0 rét va co su sai khac mét cach chac
chin & @6 tin cay 95%. Cong thire MBK1 (D/C) c6 s6 lugng hoa/cdy 1a 5,2 hoa/cay (thap nhat).
MBK4 c6 sb lwong hoa cao nhat (8,2 hoa/cdy), song lai khong c6 c6 sy sai khéac so véi MBK3
(7,8 hoa/cay).

Giita duong kinh hoa/bdng va sé luong hat chic/bong co twong quan chiat. MBK4 ¢o duong
kinh hoa 16n nhat (5,8 cm), sé lugng hat chic/bdng I6n nhét (68,6 hat/bong). MBK1 c6 dudng
kinh hoa nho nhat (4,2 cm), s6 luong hat thip nhit (52,7 hat/bong). MBK3 c¢6 duong kinh hoa 5,4
cm, s6 luong hat chic/bdng 65,8 hat/bdng va khdng co su sai khac véi MBK4 & do tin cay 95%.
Marie Skolnikova (2019) cho rang ning suét ca thé Ké sita bi anh huong boi s6 lugng hat (ning
suit = 0,079 + 0,031x sb lwong hat; r = 0,985; P < 0,000), va khong bi anh huéng béi khéi lugng
1000 hat (ndng sut = 6,546 — 0,013 x M1000 hat; r = - 0,013; P < 0,950) [29].

Khéi lugng 1000 hat & cac muc bon Kali ¢6 sy sai khéc rd rét. M1000 hat cia MBK4 dat cao
nhat (24,8 g), MBK3 dat 24,2 g va khong sai khéac so véi MBK4, MBK 1 dat thip nhit (22,3 g).

Bang 2. Anh hirong cia mire bon kali dén mét sé yéu to cdu thanh nang sudt qua Ké sira

Cong thic So dau hoa/cay })lro’ng(yclr(T:r;h hoa ngcigggg (hha;t) M1000 hat (g)
MBK1 (P/C) 5,22 4,22 52,72 22,32
MBK2 6,4° 4.8° 58,2° 23,6%
MBK3 7,8° 5,4° 65,8° 24,25
MBK4 8,2¢ 5,8° 68,6° 24,8
CV% 4,7 4,4 4,8 3,5
LSDgs 0,64 0,44 5,90 1,67

Ghi cha: * Chir cai khac nhau trong cuing cét thé hién su sai khac ¢ dé tin cdy 95%.

Két qua nghién ctiu trinh bay tai bang 3 da ching minh ning suat Ké sita phu thudc rd rang vao
lugng bon phan kali. Khi bon kali da@ cho NSCT va NSTT tang 1én rd rét ¢ d6 tin cay 95%. MBK1
cho NSCT (6,1 g/cay) va NSTT (207,8 kg/ha) la thap nhit. Khi bon kali, NSCT ting tir 8,8 g/cay
(MBK2) 1én 14,0 g/cay (MBK4) va NSTT ting tir 298,9 kg/ha (MBK2) Ién 4185 kg/ha (MBKA4).

Bang 3. Anh hirong cua mike bon kali dén nang sudt qua Ké sira

Cbng thiic NSCT (g/cay) NSLT (kg/ha) NSTT (kg/ha)
MBK (B/C) 6,1° 2444 207,82
MBK2 8,8" 351,6 298,9°
MBK3 12,4¢ 496,8 397,5°
MBK4 14,0¢ 558,0 418,5°
CV% 4,3 4,4
LSDos 0,89 28,85

Ghi chi: * Chir cai khac nhau trong cuing cét thé hién su sai khac ¢ dé tin cdy 95%.
3.3. Anh hwong ciia miec bon kali dén ham lwong silymarin cia hat Ké siza

Silymarin 1a hop chat duoc phan Iap tir hat K& sita, 6 tac dung duoc ly ding trong diéu tri
bénh ly vé gan. Két qua danh gia anh huong caa cdc murc bon kali dén ham lugng silymarin trong
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hat K¢ sita trinh bay trong hinh 2 cho thiy: Bon phéan kali da lam tang ham luwong silymarin so
vé6i khdng bon kali. Silymarin & MBK4 dat cao nhat 1a 2,68%, MBK3 dat 2,52%, MBK 1 dat thap
nhét (2,05%). Xu hudng nay tuong dong véi két luan cia Gulsum (2017) khi nghién cau vé anh
huong coa kali sulfate (K2SOs) dén ham luong polyphenol cua cdy Ké sira 1a ham luong
polyphenol tich lily trong hat ting khi tang muc bon tir 30 kg K2SO4 1én cdc mirc 60 kg KzSOs,
90 kg KS04 va 120 kg K,S04[5]. Két qua nay ciing nam trong khoang tir 2,0 - 7,72% ham lugng
silymarin cua hat Ké sira trong nghién cau cua Carrier (2002) va Haban (2009) [30], [31].

Ham lwong silymarin (%)

’ 2.45% 2.52% 28%
2.5 2__5% / y;

2 .
1.5

1
0.5

0 MBK1 (B/C) MBK2 MBK3 MBKA

Hinh 2. Biéu do ham lwong silymarin trong hat Ké sira ¢ cac cong thizc thi nghiém
3.4. Higu qud kinh té ciza mizc bon phan kali cho cay Ké sira

S6 liéu tai bang 4 cho thay, MBK1 c6 chi phi thap nhat (77,133 trd/ha) va MBK4 c6 chi phi
cao nhit (80,733 trd/ha). Téng thu & cac mirc bon kali dat tir 187,020 trd dén 376,650 trd. Lai
thuan/1 ha dat tir 109,887 trd dén 295,917 trd. Ty suat loi nhuan cua MBK1 thap nhét (1,42);
MBK3 dat 3,48 va MBK4 dat cao nhit (3,67). Nhu vy, & mac bon 120 kg K.O/ha (MBK4), cay

K& sita cho ning sut va hiéu qua kinh té cao nhat.
Bang 4. Hiéu qua kinh té ¢ cac mitc bon kali cho cay Ké sira

Hang muc MBK1 MBK2 MBK3 MBK4
1. Chi phi (tri¢u déng)
Hat gidng 8,0 8,0 8,0 8,0
Phan hiru co 14,0 14,0 14,0 14,0
DPam 4,550 4,550 4,550 4,550
Lan 4,583 4,583 4,583 4,583
Kali 0,0 1,8 2,7 3,6
Voi 3,0 3,0 3,0 3,0
Thubc bao vé thuc vat 3,0 3,0 3,0 3,0
Cong 30,0 30,0 30,0 30,0
Chi khac 10,0 10,0 10,0 10,0
Tong I (trd) 77,133 78,933 79,833 80,733
I1. Téng thu
Ning suét hat kho (kg) 207,8 298,9 397,5 418,5
Gié ban (trd/kg) 0,9 0,9 0,9 0,9
Tong II (trd) 187,020 269,010 357,750 376,650
L&i thuan (trd) 109,887 190,077 277,917 295,917
Ty suét lgi nhuan 1,42 2,41 3,48 3,67
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4. Két luan

Bon phan kali 1am ting ning suat va chat lugng hat Ké sira. Luong bon 120 kg K2O/ha la phu
hop cho cdy Ké sira, dat tiéu chuan ky thuat tét nhat: 6,4 choi bén/cay; 8,2 dau hoa/cy; 68,6 hat
chac/bong; NSCT dat 14,0 g/ciy; NSTT dat 418,5 kg/ha; ham lugng silymarin dat cao nhat
(2,68%); va cho loi nhuan dat cao nhat (295,917 trd/ha); ty suét lgi nhuan dat 3,67.
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