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EFFECT OF NITROGEN FERTILIZATION ON GROWTH, YIELD
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The study aimed to determine the appropriate amount of nitrogen
fertilizer to ensure good growth of Milk thistle, yield, medicinal
quality and high economic efficiency. The experiment consisted of 4
treatments, arranged in a completely randomized block design. The
study was conducted to monitor growth indicators, yield components,
yield, silymarin content, and a preliminary assessment of economic
efficiency. Research results show that, nitrogen fertilization with 150
kg N/ha has the number of lateral shoots of 5.4 buds/plant; the
number of flower heads is 8.2 flowers/plant, the number of solid
seeds/flower is 67.2 seeds/flowerhead. The individual yield of dry
seeds was 13.7 g/plant and the actual dry yield was 4.10 quintals/ha.
At this level of fertilization, the highest silymarin content was 2.55%.
This is also the level of fertilizer for the highest profit of 288.267.500
VND, corresponding to the profit rate of 3.57. The above results show
that 150 kg N/ha is the appropriate level of fertilizer for Milk thistle
grown in Phu Tho.
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Nghién ciu nham xac dinh luong bon phan dam phu hop dé dam bao
cho cay Ké sira sinh truong tot, cho ning sut, chat lwong dugc lidu
va hiéu qua kinh té cao. Thi nghiém gdm 4 cong thuc, bé tri theo kiéu
khéi ngau nhién hoan chinh. Tién hanh theo d&i cc chi tiéu vé sinh
truong, cac yéu td ciu thanh niang suit, ning sudt, ham lugng
silymarin va so b danh gia hiéu qua kinh té. Két qua nghién ciru cho
thay, bon dam véi luong 150 kg N/ha c6 sé lwong chdi bén la 5,4
chdi/cay; sb luong dau hoa la 8,2 hoa/cdy, c6 sé luong hat chic/bong
la 67,2 hat/dau hoa; ning suit ca thé hat kho dat 13,7 g/cdy va ning
suit thyc té hat kho dat 4,10 ta/ha. Ciing & mirc bén nay, ham lugng
silymarin dat dugc cao nhét 1a 2,55%. Pay ciing 1a mac bon cho loi
nhuan dat cao nhit la 288.267.500 dong, twong (g Vai ty suat loi
nhuin dat duoc 1a 3,57. Két qua trén cho thay bon 150 kg N/ha 1a
murc bon phi hop cho cay Ké sira trong tai Pha Tho.
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1. Giéi thiéu

Viét Nam nam trong ving dich te cua viém gan B va viém gan C, ty 1¢ nguoi nhiém virus
viém gan B chiém khoang 12% dan s6 vai xap xi 10 tridu ngudi mac viém gan B man tinh va co
khoang 2,8% dan sé nhiém virus viém gan C [1]. Bong thoi, véi mirc do tiéu thu ¢6 udng co con
cao nhat chau A [2], bénh gan do rugu (ALD: Alcol liver disease) chiém ty & 16n trong cac bénh
ly vé gan & Viét Nam. Ngoai ra, viém gan do nhiém doc thudc hodc héa chat ciing thuong gap,
dic biét viem gan do dung thudc chdong lao va paracetamol cé xu huéng ngay cang gia tang.

Stress oxy hoa di dwoc ching minh 1a mét trong cac co ché chinh dan dén ton thuong gan, than
c4p va man tinh. Nhiéu hop chat polyphenol tir duoc liéu véi kha nang chéng oxy héa tot da duoc
chtrng minh ¢6 tac dong bao vé gan nhu curcumin tir Nghé (Curcuma longa) [3], andrographolid va
neoandrographolid tir Xuyén tdm lién (Andrographis paniculata), phyllanthin va glycyrrhizin tir
Diép ha chau (Phyllanthus niruri) [4]. Trong do, silymarin tir cdy Ké sira (Silybum marianum (L.)
Gaernt) da duoc sir dung cho muc dich y hoc tir hon 2000 ndm truéc, ¢6 hiéu qua cao va co nhiéu
vu diém khéc so véi nhiéu loai thude thong thuong trong viée diéu tri cac bénh vé gan, mat va co
thé ngan ngira ung thu gan ciing nhu bao vé gan khoi cac chit doc hai [5]-[9].

Cay K& sira (Silybum marianum) la mot loai thao dugc ¢6 gai thugc hg Clic c6 ngudn goc tir
luu vye Dia Trung Hai, da duoc trong dé lay qua (thuong goi la hat) & nhiéu nudc Chau Au, Bac
Phi, Nam va Bic My, Trung va Tay A, Nam Uc [10]-[13]. Khoa hoc hién dai khi nghién ctu vé
tac dung chira bénh cua cay Ké sira cho thay c6 lién quan chat ché toi su hién dién cua hoat chat
silymarin c6 trong hat va né 1a hdn hop cua flavonoligan (silybin A va B, isosilybin A va B,
silychristin va silydianin) va flavonolignan taxifolin [14].

C6 nhiéu yéu té nhu do sau gieo hat, mat do trdng, phan bon, ky thuat thu hoach va xir Iy sau
thu hoach,... anh huong dén ham lugng va thanh phan caa hoat chat silymarin trong hat. Dinh
dudng khoang c6 vai tro rat Ion ddi véi viéc trong trot, dac biét 1a nito (N) c6 tic dong quan trong
dén viéc san xuit cay Ké sira, vi n6 anh hudng dén su tang truong va thoi gian sinh truong dinh
dudng cua loai cay nay [15], [16], su phat trién cua hoa [17] va ndng sudt cua hat [18], [19].
Nhiéu két qua nghién ctu trén thé giéi da chi ra rang, ning suit cia Ké sita dugc ting 1én dang
ké do str dung phan khoang va phan hiru co véi liéu lugng va (dang phan hop 1y, déac biét la phan
dam [20]. Angelopoulou va cong sy (2014) ciing da chi ra rang bon phan cai thién dang ké su
sinh truong va phat trién cua re, dan dén nang suét Cay trong cao hon [21]. Asfar va cong su
(2014) cling da ching minh rang nang suat dau cay Ké sira cao hon khi xtr ly bang phan bén [22].
Mot sb tac gia chi ra rang bon phan vao dat két hop véi thoi vy thich hop lam ting ham lugng
nito trong chdi va dong thoi anh huéng tich cuc dén nang suit hat Ké sira, ham luong silymarin
va ty 1€ axit béo khdng bao hoa [23], [24].

Muc dich cia nghién ciu ndy la danh gia tac dong cua viéc bon phan dam dbi véi su sinh
truong cua cdy Ké sita, nang suit va ham luong hoat chat silymarin trong hat.

2. Vat liéu va phwong phap nghién ciu
2.1. Vit ligu, dia diém va thoi gian nghién ciru

Hat gidng Ké sita do Vién Nghién ctiiu Ung dung va Phat trién cung cap, tir ngudn giéng nhap
noi da dugc trong thir nghiém tir ndm 2019.

Phan bon st dung trong thi nghiém: Ure (46% N); Supe lan Lam Thao (17% P,0s); Kali
clorua (60% K:O).

Dit thi nghiém 1a dat phu sa cb tai x4 Dan Quyén, huyén Tam Noéng, tinh Phi Tho. Két qua
phan tich dat trudc khi thi nghiém: pHyci: 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: khéng phét hién; Cu: 4,68 mg/kg; Zn: 23,9 mg/kg; Cr: 133,2 mg/kg;
Hg: 0,05 mg/kg (Mau dat thi nghiém duoc phan tich tai Trung tdm kiém nghiém, ching nhan
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chat luong dét va vat tu néng nghiép Vinh Phuc). Dat vu trude ndng dan trong cay duoc liéu Dia
hoang, sau chuyen sang trong Ké sira.
Thoi vy trong: Tur thang 8/2022 dén thang 5/2023.

2.2. Phwong phap nghién curu

Nghién ctu anh huong cia luong bon phan dam cho cdy Ké sita trong tai Phii Tho, chiing toi
tién hanh thi nghiém gém 4 cong thirc nhu sau:

Cong thuc 1: Khdng bon (d6i chimg (B/C))

Cong thirc 2: Bon 90 kg N/ha (195 kg uré/ha)

Cong thirc 3: Bon 120 kg N/ha (260 kg uré/ha)

Cong thuc 4: Bon 150 kg N/ha (325 kg uré/ha)

* Phwrong phdp bé tri thi nghiém

Thi nghiém duogc bé tri theo khdi ngau nhién hoan chinh, 3 1an nhéc lai; dién tich mot cong
thare thi nghiém 1a 30 m2 Taong dién tich thi nghiém 1a 360 m? (khéng ké dudng bién va dai bao
vé). Theo ddi va lay sb lieu & 15 cay/d, ldy mau theo 5 diém chéo goc. Két qua thi nghiém 1a gia
trj trung binh cua cac 1an nhic lai.

* Nén thi nghi¢m:

Chuan bi hat giéng: Hat gidng duoc ngadm nudc am khoang 54°C (nuéc 2 s6i 3 lanh) trong 6h,
V6t ra dé rdo nudc, t trong khian 4m 2 ngay cho dén khi hat nit nanh, nhi mam tring thi dem
tréng ngoai dong ruong.

Khoang cach va mat do tréng: Hang cach hang 50 cm, cay cach cdy 50 cm, tuong ng véi mat
d6 40.000 cay/ha.

Phan bén: Bon 4 tin phan hitu co vi sinh [25] + 120 kg P20s (705 kg supe lan)/ha + 120 kg
K20 (200 kg Kali clorua) dugc bon nhu sau:

Bdn 16t: 100% phéan hitu co vi sinh + 100% P,0s + 25% N

B6n thic: Lan 1: Bon 50% dam (Giai doan hoa thi) [26]; B6n thic lan 2: 25% dam + 50%
Kali (Giai doan ra hoa) + Bon thic lan 3: 50% Kali (Giai doan phét trién hat).

* Cé&c chi tiéu theo doi

Tai thoi diém ra hoa tién hanh do dém: Chiéu cao cay (cm) do tir mat dat dén dinh sinh truong
cua canh cao nhat; Chiéu rong tan (cm) do khoang rong nhat ciia mit tan; S6 lwong chdi bén/cay;
S6 hoa/cay; Puong kinh hoa (cm); S6 Iuong hat/bong; Khéi Iugng hat chac/bdng: Hat Ké sira thu
dugc cua timg bong theo ddi, dugc siy trong diéu kién nhiét do =~ 50°C dat dén do am theo tiéu
chuin Duoc dién Viét Nam V (DPVN V, 2017) [27] thi tién hanh can toan bo luong hat (g);
Khéi lwong (M) 1000 hat (g); Ning suit ca thé (NSCT) (g) = Khéi lwong hat/bdng (g) x Sb
bong/cay; Ning suat ly thuyét (tasha): = (NSCT(g) x s6 cay/don vi dién tich)/10% Ning suat thuc
thu tai d6 4m tiéu chuan theo DDVN V va do sach 100% cua hat (ta/ha): Can toan bo khéi luong
hat kho cua cac 6 thi nghiém (kg), sau d6 quy ra ning suét (ta/ha); Xac dinh ham luong silymarin
bang phuong phap sic ky long (Phu luc 5.3 — DDVN V) [27]; So bd danh gia hiéu qua kinh té:
Tong thu; Tong chi; Lai thuan; Ty suét loi nhuan (L& thuan/tong chi).

* Phuong phdp xur 1y so ligu

Céc s6 liéu duge phan tich phuong sai (ANOVA) bang phan mém IRRISTAT 5.0. Su khéc
biét nho nhat co ¥ nghia (LSD) cua céc chi tiéu giita cac cong thi nghiém duoc tinh toan & muc
d6 tin cay la 95% (P <0,05).

3. Két qua va ban luan
3.1. Anh hwong ciia liwgng bén dam dén khd nang sinh trwéng cia cay Ké sia

_ Pinh gia ddc diém hoa tinh cua dat truéc thi nghiém cho thiy: Dac tinh cia dét dugc chon la
dat phu sa co, dat bai trong dé khong dugc boi dap. Day la khu vuc dat duoc chu yeu trong ngd
(3 vu ngd/nam) hang nam c6 bon bo sung phan khoang. Két qua phan tich cho thay, pHkce: 6,15;
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ham lugng man va céc thanh phan dinh dudng thap, dac biét 1a ham lwong dam (Ns: 0,048%).
Theo Roberto va cong su (2022), cay Ké sita 1a cay dai ngay, thich hop véi loai dat c6 thanh phan
co giGi nhe dén trung binh véi d6 pH tir 5,5 — 7,6 [1]. Do vay, vé co ban dét thi nghiém hoan toan
c6 thé trong Ké sira, song can phai bd sung cac chat dinh dudng da luong.

Két qua danh gia anh huong cia lugng bon dam dén kha ning sinh truong cua cdy Ké sira
dugc thé hién trong bang 1. S liéu tai bang 1 cho thiy, bon dam c6 tac dong tich cuc dén kha
nang sinh truong cua cdy Ké sira (1am ting chiéu cao cay, chiéu rong tan va sé luong choi bén
mot cach rd rét ¢ do tin cay 95%). Muc bon 150 kg N/ha cho chiéu cao cay dat cao nhat 1a 156,4
cm, chiéu rong tan 12 66,4 cm va sé lugng chdi bén dat duoc 14 5,4 cm. Két qua thu dwoc phu hop
véi nghién ciru trude d6 caa Haban va cong su (2009) [28], Kapahi va cong su (1995) [29].

Viéc bon dam di 1am ting sb lugng choi bén 1 cach rd rét va két qua nay phu hop véi nghién
ctu cua Wierzbowska va cong su (2012) [20]. Cing theo Montemurro va céng su (2007) [30],
dinh than chinh va cac canh bén déu dugc két thic bang dau hoa, nhd cao trén cac la. Chinh vi
vay, Viéc ting sd luong chdi trén cay lam ting s6 lugng dau hoa trén cay la co so dé ting ning
suat ca thé Ké sira.

Bang 1. Anh huong Ciia heong bén dam dén mét sé chi tiéu sinh truong cua cdy Ké sira

Cong thirc Chiéu cao cay (cm) Chiéu rong tan (cm) S6 lwong chai bén/cay
CT1 (P/C) 86,4° 34,7° 3,4°
CT2 98,2b 48,2° 4,2b
CT3 145,8°¢ 62,7° 4,8°
CT4 156,49 66,44 5,49
CV% 2,8 3,1 4.4
LSDg 5 6,77 3,31 0,39

* Ghi cha: Cac cha cai khac nhau trong cling cét thé hién si sai khdc c¢é ¥ nghia ¢ mirc P < 0,05.
3.2. Anh hwong ciia lwong bon dam dén céc yéu to ciu thanh ndng sudt va néing sudt qud Ké siva

'Bang 2 la két qua danh gia anh huéng ciia lwong bon dam dén cac yéu t6 chu thanh ning suat
Ké stta. Qua bang 2 cho thay, so lwgng hoa trén cdy cé su sai khdc mot cach chac chan ¢ do tin
cdy 95%. Cong thirc doi chung (CT1) c6 so lugng hoa/cay dat thap nhat, chi co 4,6 hoa/cay;
trong khi cac cong thirc o bon bo sung dam, so6 lugng hoa déu tang 1én rd rét. CT4 c6 o lugng
hoa dat I6n nhat 1a 8,2 hoa/cay.

Bang 2. Anh hirong ciia lwong bon dam dén c&c yéu té cau thanh nang sudt Ké siza

. ] P A Puong kinh hoa S6 lrgng Khoi lugng
Céng thic S6 dau hoa/cay (cm) hat chéc/bong 1000 hat (q)
CT1 (b/C) 4,6 3,28 32,7° 20,42
CT2 5,8° 3,8 48,2° 22,8
CT3 7,5¢ 5,2¢ 65,8° 24,5¢
CT4 8,2¢ 5,4¢ 67,2° 24,8°
CV% 4,5 5,0 4,8 3,7
LSDos 0,61 0,43 5,14 1,71

* Ghi cha: Cac cha cai khac nhau trong cling cét thé hién si sai khdc ¢é ¥ nghia ¢ mirc P < 0,05

Puodng kinh hoa c6 tuong quan chit véi s6 lugng hat trén bong. CT4 c6 dudng kinh hoa Ién
nhét 12 5,4 cm, twong (g véi s6 luong hat chac/bdng 16n nhat 14 67,2 hat/bong. CT1 (ddi ching)
khong bon dam, duong kinh hoa chi dat 3,2 cm vai s6 lugng hat 12 32,7 hat/bdng. Muc bon 120N
(CT3) c6 duong kinh bong (5,2 cm) va sé lwong hat chéc/bdng (65,8 hat/bdng) khong co su sai
khac 6 rét véi CT4 ¢ do tin cay 95%. Marie Skolnikova va cong sy (2008) [31] cho rang bon
phan dam c6 tac dong tich cuc den s6 luong hat/bong va ning suat ca thé ciia Ké sira bi anh
hudng béi sé lwong hat (Nang suat = 0,079 + 0,031*s6 lugng hat; r = 0,985; P < 0,000) nhung
khong bi anh huéng boi khéi lugng 1000 hat (Nang suat = 6,546 — 0,013 * M1000 hat; r = -
0,013; P < 0,05).
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Khéi lugng hat chii yéu duoc xac dinh bai kich thude hat, duoc quy dinh bai ba kich thude
ctia no (chidu dai, chiéu rong va do day) va do chic. Khéi luong 1000 hat & cac nghiém thirc ¢6
su sai khac rd rét. M1000 hat 16n nhat & CT4 1a 24,8 g; trong khi cong thirc dbi chung (CT1) chi
6 20,4 g. CT3 c6 khdi lugng 1000 hat khdng c6 su khac biét véi CT4 & mic ¢6 ¥ nghia.

Danh gia anh huong cua luong bon dam dén ning suat Ké sira dugc tong hop trong bang 3. S6
liéu bang 3 cho thdy, niang suit Ké sira phu thudc dang ké vao luong phan dam. So véi cong thirc
dbi chitng (CT1), cac nghiém thirc c6 bon dam c6 niang suat ¢4 thé va ning suat thuc thu déu ting
[én mot cach rd rét o do tin cay 95%. CT1 (P/C) ning suét ca thé dat duoc 1a 6,1 g/cdy, trong
g véi ning suit thyc thu dat dugc 1a 2,06 ta/ha. Trong khi cac nghiém thic ¢6 bon dam, ning
Suit c4 thé tang 1én tir 9,2 g/cay (CT2) dén 13,7 g/cay (CT4) va niang suét thyc thu tir 3,14 ta/ha
(CT2) dén 4,10 ta/ha (CT4). Két qua nay pht hop véi nghién ctu cua Omer va cong su (1993)
[19], d6 1a ning suit cua hat K& sita ting ty 18 thuan vai liéu luong nito ting 1én.

Bang 3. Anh huong ciia lwong bén dam dén nang sudt Ké sira

Cong thiec  Niing suit ca thé (g) Ning suit ly thuyét (ta/ha) Ning suit thuc thu (ta/ha)

CT1 (P/C) 6,1° 2,43 2,06°
CT2 9,2 3,69 3,14b
CT3 12,1° 4,84 3,87
CT4 13,79 5,47 4,10
CV% 4,6 4.4

LSDos 0,86 0,22

* Ghi cha: Cac cha cai khac nhau trong cuing cét thé hién su sai khdc c¢é y nghia ¢ mirc P < 0,05
3.3. Anh hwong ciia lwong bén dam dén ham lwong silymarin trong qud Ké siza

Trong cac nghién ctu trude diy duoc thuc hién ¢ Hy Lap, Italia va An P9, ham lugng
silymarin trong hat caa mot sé kiéu gen cay Ké sita dao dong tir 2,0 — 7,72%. S6 liéu trong hinh
1 cho thay, viéc bon phan dam dan dén su tich lity silymarin cao hon so véi ddi chiing. CT4 c6
ham lugng silymarin trong hat dat cao nhat 1a 2,55%, sau d6 1a CT3 dat 2,42%. CT1 (B/C) chi
dat c6 1,96%. Két qua nay phd hop véi nghién ciu cua Warren va cong su (2011) [32],
Andrzejewska va Sadowska (2007) [23], Andrzejewska va Skinder (2007) [24].

Ham lugng silymarin (%)

2,55
225 2,42
2,5 1,96
2
1,5
1
0,5
0
2 CT3 CT4

CT1(®/C) CT
Hinh 1. Biéu dé ham lwong silymarin trong hat Ké sira
3.4. So bj dinh gid hiéu qud Kinh té bon phdn dgm cho cay Ké siia

So bo danh gia hiéu qua kinh té cua cac mirc bon dam cho cay Ké sira, chiing toi cd két qua
trong bang 4.
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Bang 4. So b hiéu qua kinh té ciia cac mire phdn bén dam cho cay Ké sira

Hang muc CT1L CT2 CT3 CT4

I. Chi phi tréng trot (d)

1. Hat giong 8.000.000 8.000.000 8.000.000 8.000.000
2. Phén hitu co vi sinh 14.000.000 14.000.000 14.000.000 14.000.000
3. Phan dam 0 2.730.000 3.640.000 4.550.000
4. Phéan lan 4.582.500 4.582.500 4.582.500 4.582.500
5. Phan Kali 3.600.000 3.600.000 3.600.000 3.600.000
6. VOi bot 3.000.000 3.000.000 3.000.000 3.000.000
7. Thudc bao vé thuc vat 3.000.000 3.000.000 3.000.000 3.000.000
8. Cong lao dong 30.000.000 30.000.000 30.000.000 30.000.000
9. Chi phi khac 10.000.000 10.000.000 10.000.000 10.000.000
Téng chi muc I (@) 76.182.500 78.912.500 79.822.500 80.732.500
I1. Téng thu tir ning suit hat khd

1. Néng suét (kg) 206,0 314,0 387,0 410,0
2. Gia thanh (d/kg) 900.000 900.000 900.000 900.000
Tong thu muc II (d) 185.400.000 282.600.000 348.300.000 369.000.000
L&i thuén (d) 109.217.500 203.687.500 268.477.500 288.267.500
Ty suét lgi nhuin 1,43 2,58 3,36 3,57

S liéu trong bang 4 cho thiy, cac cdng thirc bon véi mac phan dam khac nhau thi phan chi
phi phan dam ciing khac nhau (cac muc chi khac la nhu nhau). Trong do, CT1 ¢ chi phi cho san
Xuat thap nhat 1a 76.182.500 d/ha va CT4 c6 chi phi san xuat cao nhat 1a 80.732.500 d/ha. Tir
nang suét hat kho thu duoc, véi gia ban 900.000 d/kg thi tong thu & cac cong thire ciing ¢6 su dao
dong tir 185.400.000 dong dén 369.000.000 dong. Trir chi phi trong trot, 14i thuan thu dwoc tir
trong cay Ké sira trén lha dat dugc dao dong tir 109.217.500 dong dén 288.267.500 ddng. Tuy
nhién, dé danh gia chinh xac hiéu qua kinh té ciia cac cong thirc, chung toi tinh dén ty suat loi
nhuan. CT1 c6 ty suat loi nhuan thap nhat Ia 1,43; CT3 (muc bén 120 kg N/ha) cd ty suét loi
nhuan 1a 3,36. CT4 (muc bon 150 kg N/ha) mac di chi phi san xuat cao nhat nhung bu lai dat
duogc ning suat cao nén loi nhuan thu duoc ciing dat cao nhat va ty suét loi nhuan dat 3,57. Chinh
vi vay, chling toi nhan thdy bon 150 kg N/ha (CT4) la phu hop dé dam bao cho cay Ké sita trong
tai Pha Tho sinh truéng tdt, dat duoc ning suit va hiéu qua kinh té cao nhit.

4. Két luan

Céc muc bon phan dam cd anh hudng rd rét dén ning suit va chat luong Ké sira. Muc bén
150 kg N/ha c6 sb lugng chdi bén 1a 5,4 chdilcay; sé lwong dau hoa 1 8,2 hoa/cay, c6 sé luong
hat chac/bong la 67,2 hat/dau hoa; Ning suét c4 thé hat kho dat 13,7 g/cdy va ning suat thuc té
hat kho dat 4,10 ta/ha. Ciing & mirc bon nay, ham lugng silymarin dat duoc cao nhét 13 2,55%.
Pay ciing 1a mirc bon cho lgi nhuan dat cao nhat 1a 288.267.500 dong, tuong ng Vi ty suét loi
nhuan dat duoc 1a 3,57. Két qua trén cho thay bon 150 kg N/ha 1a mic bon phu hop cho cay Ké
sira trong tai Phua Tho.
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